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Granules. 
Theoretical bases of the formulation of granules. 

Types of bandage. Modes for the formulation of granules. Dry 
and wet granulation. Structure granulation. Granulation with 

fluidization.



Granules as an independent dosage form:

Dosage form (divided or undivided) orally administered preparations, composed grains 
of different in shapes and surface, depending on the mode of the manufacture.

Products made from powders, from which tablets may be prepared.

For decades granules were the most widely used and most general products for tablet 
preparation.

Granulation is a way of processing powders to obtain better characteristic product for 
further application.



Symmetrical or asymmetrical aggregates of the particles (crystals or other
small particles)

Compared to the powders, granules have larger particles and consequently a smaller
specific surface with some specific advantages.

 Ease of administration (no significant adhesion to the mucous membranes)
 Smaller adhesion between the particles (better flowability of the bulk)
 Have a compact structure (they fill the spaces eg. dies better)
 Dosing is more precise compared to powders
 Coating is possible (taste maksing or modified release)



Granulation of pharmaceutical products:

 The granulation of powdered toxic materials will reduce the hazard associated with the
generation of toxic dust during handling. (notably in the dry state, such as during the
mixing of the dry ingredients and during drying of the granules).

 The granules produced should be nonfriable and have a suitable mechanical strength.



Granulation of pharmaceutical products:

 Materials which are hygroscopic may adhere and form a cake if stored as a powder.
Granulation may reduce this hazard as the granules will be able to absorb some moisture
and yet retain their flowability because of their size.

 Granules, having a greater bulk denser than the parent powder mix, occupy less volume
per unit weight. They are therefore more convenient for storage or shipment.



Effervescent granules:

They are uncoated granules generally containing, beside the drug acidic substances and
carbonates or hydrogen carbonates which react rapidly in the presence of water to
release carbon dioxide.
Citric acid and sodium bicarbonate is a commonly used combination. Effervescent
granules are intended to be dissolved or dispersed in water before administration.

Instant granulation prepared by covering of the surface of the particles with a
hydrophilic layer which leads the water into the inside of the particles. This procedure
leads quick dissolution.

There are granulations from which liquid dosage forms can be
prepared (syrups or suspensions). They can be used in pediatric
practice when the drug is not stable in water.



Coated granules: 

Coated granules consist of granules coated with one or more layers of mixtures of various
excipients. The substances used as coatings (generally polymers) are usually applied as a 
solution or suspension under conditions in which evaporation of the vehicle occurs
leaving a film of coating

Gastro-resistant granules: 

Gastro-resistant granules (previously referred to as enteric-coated granules) are delayed-
release granules that are intended to resist the gastric fluid and to release

the active substance(s) in the intestinal fluid. This is generally achieved by

the covering of the granules with a gastro-resistant polymer.



Modified-release granules:

Modified-release granules are coated or uncoated granules that contain special
excipients or which are prepared by special procedures, or both, designed to modify the
rate, the place or the time at which the active substance or substances are released. 

Modified-release granules may have prolonged release or delayed-release properties.



When granules are intermediate product forms:

They could be used for filling capsules, or for compressing into tablets.

Advantages:
• Uniform distribution
• Good flowability
• Smaller electrostatic charging
• Application of various materials improve the liberation of the drug
• From powder the aid of additives (may be coated if necessary)



Further advantages

 Solid preparations are more chemically stable than liquid ones. 
The shelf life of powders for antibiotic syrups, for example, is 2–3 years, but once they are
reconstituted with water it is only 1–2 weeks. 
The instability observed in liquid preparations is usually the primary reason for presenting
some injections as powders to be reconstituted just prior to use. 

 Powders and granules are a convenient form in which to orally administer drugs with a 
high dose.



Granule particles can be made from:

Small particles by aggregation

Or

Large particles or artificial aggregates by dispersion

Aggregation could be carried out:

By use of a solvent and solution of binder (wet granulation)
Partial melting of powder mixture (melt granulation)
Dry granulation (compaction)



Wet granulation:

Traditionally, the wet mass is forced through a sieve to produce wet granules, which are then
dried. A subsequent screening stage breaks agglomerates of granules and removes the fine
material, which can be recycled. 
Variations of this traditional method are dependent on the equipment used, but the general
principle of initial particle aggregation using a liquid remains in all of the processes.

Four steps:
Initially – liquid spreads at point of contact (fluid is held by capillary forces)
Fluid builds up a continuous film on the external surfaces of the particles.   
The air in the voids is displaced by fluid and a wet paste is formed.
The system concentrated suspension in a drop. 
Drying – process is opposite compared to wetting.



In a suitable formulation a number of different excipients will be needed in addition to
the drug. 
The common types used are diluents, which are used to produce a unit dose weight of 
suitable size, and disintegrating agents, which are added to aid the break-up of the
granule when it reaches a liquid medium (e.g. following ingestion by the patient). 

Binder in the form of a dry powder may also be added, particularly if dry granulation is 
employed. All ingredients will be mixed before granulation.





Granulation with solvent: 

It may be carried out with a solvent which causes the partial dissolution of one or 
more components (a solvent is suitable which moistens the powder mixture, but not 
dissolve it well).

When the solvent is added to the powder a concentrated solution is formed which 
sticks to the particles. The solvent must disperse uniformly in the powder mixture so 
that dry part do not remain in it. After dispersion it is necessary to dry.

During evaporation, the dissolved materials migrates from the inside of particles to 
the surface, and on the surface a crust (deposition of the solid material) with a more 
compact structure forms.



In another method an indifferent material (e.g. sugar) is dissolved so as to form a
concentrated solution and powder mixture is moistened with this. In this case the structure
and size of the primary particles remain unchanged.

The following should be considered:
• no overwetting the granules (the particles will be hard).
• no sufficient wetting – granules will be too soft.
(difficulties during compression in both cases)
• crust granules are too dry and too fragile.



Granulation with binders:

Polymers with a large molecular weight are generally used. 

Powder mixture is uniformly wetted with a binder solution of suitable concentration and 
kneaded. 

Some binders have surfactant-active characteristic which make the surface of hydrophobic 
drug hydrophilic, and their dissolution will be quicker, and wetting effect will be increased.



Industrial processes in granulation: 

Low shear mixer and oscillating granulator 

The rotor bars of the granulator oscillate and force the moist 
mass through the sieve screen which determines the granule 
size.

The quantity of binder addition is critical in this type of 
granulation. The major disadvantages of this method: the 
drying time is long.



High speed mixer granulators: 

Machines have a mixing bowl made up of stainless steel 
containing a three bladed main impeller rotating at a 
high speed (50 - 100 rpm) and a three bladed chopper 
rotates at the range of 1500 - 4000 rpm.
The dry powders are placed in the bowl and mixed by 
the rotating impeller for a few minutes.
The binder liquid is added through a port in the top of 
the granulator while the impeller is turning and mixed 
into the powders by the impeller. 
The chopper is to break up the wet mass into the 
granular material. 

The advantages of this process: mixing, massing and 
granulation is performed in single equipment, short 
processing time, lesser amount of binders required.



Rotor granulator:

In this granulator, the powder mix is added to 
the bowl and wetted with binding liquid from 
a spray. The base plate rotates at high speed 
and centrifugal force keeps the moist mass at 
the edges of the rotor. 

The velocity difference between the rotor 
and the static walls, combined with the 
upward flow of air around the rotor plate, it 
causes the mass to move in a toroidal motion 
which leads to the formation of discrete 
spherical particles. 

These wet granules are dried by the heated 
inlet air from the air chamber. The 
advantages of this methods is possible to 
continue the process and coat the granules 
by spraying coating solution.



Granulation by fluidization:

Principle of fluidization: Solid powder particles are fluidized
in a stream of air - in addition granulation fluid is sprayed
from a noozle onto the powder bed. Heated and filtered air
is blown throught the bed of unmixed powders to fluidize
and to mix the powders.
Granulation fluid is pumped throught a spray nozzle
positioned over the bed of the patricles (top spray). The
granulating fluid causes the primary powder particles to
adhere.

The escape of the particles prevented by special filters.

The wet granules are dried in the heated fluidizing air.



Advantages of fluidization:

All granulation processes performed in one equipment
Automatization
Optimal granules (shape and size)

Disadvatages

Extensive development work to optimalize the granulation
parameters
(several parameters affect the final product: device
parameters, process parameters, product parameters)
Cost



Melt granulation or Thermoplastic Granulation Technology (TGT):

Thermoplastic or Melt granulation is a process by which the powders are efficiently agglomerated by the use 
of binder which melts during the process. The granulation is achieved by adding a meltable binder which is in 
solid state at room temperature, but preferably melts in the temperature range of 50 – 100OC. 
No extra liquid binder or water is required and dried granules can be easily obtained by simple cooling at 
room temperature. 
The advantages of this method:time and cost effective, eliminates the liquid addition and drying steps, 
controlling and modifying the release of granules. 



Dry granulation:

In dry granulation process the powder mixture is compressed without the use of heat and
solvent.

In this method of granulation the fine powder particles are aggregated under high
pressure.

A large size granule is produced in a heavy-duty press (slugging) or the powder is squeezed
between two rollers (roller compaction) to produce as a sheet of material.



Dry granulation:

In these cases, the intermediate products are milled using an appropriate milling technique
to produce granular material and sieved to the desired size fraction.
The unused fine materials could be recycled to avoid waste.

The main advantages of dry granulation are;
less equipment and space,
no binder required,
improved disintegration since powder particles are not bonded with a binder.

The direct compression involves relatively few steps namely; mixing of materials,
compression and milling of materials.



Preliminary compression or slugging:

Used when:

 Tablet ingredients react during moistening
 Heat sensitive materials
 Powder particles has poor flow or compression properties



Types of bonds:

Inside of the granules the powder particles adhere through types of bonds and different 
strengths.

Bonds with or without materials
Bonding types of material:

Sintering (melting) “hot points”

Solid bridges (binding with other materials) 
Solid bridges formed from crystallized, originally dissolved materials (granulation with 
solvent) or macromolecular binder
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Ingredients of tableting and granulation.

Diluents, desintegration agents, binders, adsorption agents,
moisture maintain agents, hydriphylizating agents, glidant,
lubricant, antiadhesion agents, antistatic agents, dyes,
colouring agents.

Investigation of tablets and granules.



Tablet types (Ph. Eur. V.)

• - uncoated tablets

• - coated tablets

• - effervescent tablets

• - soluble tablets

• - dispersible tablets

• - orodispersible tablets

• - gastro-resistant tablets

• - modified-release tablets



Way of administration 

• Orally (internally) administered tablets

• Tablets used in the oral cavity

• Parenteral tablets (sterility!) 

• Externally administered tablets

• Tablets for veterinary application



Drug-release characteristics: 

• immediate release tablets 

• modified-relase tablets
• extended release tablets: the active substance is released slowly at nearly 

constant rate.

• delayed release tablets: the active substance is liberated from the tablet some 
time after administration. After this period the release is normally rapid.

• pulsatile release tablets: the active substance is released periodically from the 
tablet.



Tablet weight

The weight of the tablets is generally 0.10-1.50 g but most of them 
is 0.20-0.50 g according to the way of administration. 



Active substance(s)

• amount, physical properties, solubility, bioavailability, stability



A series of excipients should be used to ensure 
the tabletting operation, 
quality, physical properties 
and drug release characteristic of tablets.



Identification and nomenclature

• Pharmacopeia: latin and english name
• Betadex (Ph. Eur. V)

• Betadexum (Ph. Eur. V)

• Trade mark / name (Synonym names)
• Kleptose, Beta-cyclodextrin

• CAS number
• 7585-39-9 

• Chemical formula 
• C42H70O35 



Excipients
• Filler (diluent)

• Binder

• Sorbents

• Disintegrant

• Hydrophilizing agents

• Glidant

• Lubricant

• Antiadherent

• Flavouring agents and colourants

• Excipients for modified release formulations

• Filmogenic agents for film coating

Weight and physical properties

Bioavailability

Manufacturing



Filler (diluent)

In the case of low dose of active substance filler has to be used in order to form tablets of a  size suitable
for handling. 

Examples: lactose, sucrose, glucose, mannitol, sorbitol, cellulose and its derivatives, calcium phosphate, 
starch.

The ideal filler is:

- chemically inert

- non-hygroscopic

- biocompatible

- cheap.

The ideal filler has good biopharmaceutical and technical properties.



Binder

Ensures the formation of granules and tablets with the required

mechanical strength.

Binder can be:

solution binder in wet granulation

Examples: gelatin, polyvinyl pyrrolidone, cellulose derivatives,

sucrose, starch

dry binder in dry granulation or direct compaction.

Examples: cellulose, methyl cellulose, polyvinyl pyrrolidone



Sorbents

Sorbents can absorb some quantities of fluids in an apparently dry state.

Oils, oil-drug solutions can be incorporated into the tablet.

Examples: microcrystalline cellulose, silica.

Moisture controllers: they bind a small amount of water and prevent

the perfect drying of tablets. The loss of the total water content of the

tablets leads to breaking, cracking and decrement in mechanical strength

of tablets. These materials are usually hygroscopic: glycerol, sorbitol,

sodium-lactate, glucose syrup and starch.



Disintegrants

Ensures the break up of the tablet into small fragments when it gets

contact with liquid. It promotes rapid drug dissolution.

dissolution

Active substance in 
blood

absorption
Active substance in 
solution in GI fluid

Moderate rate

tablet

Primary 
drug 
particles

Examples:
starch (swelling agents),
cellulose and its derivatives, polyvinyl pyrrolidone (capillary activity),
sodium hydrogen carbonate, calcium carbonate (gas forming agents).



Hydrophilizing agents

Hydrophilizing agents increase the wetting of  tablet

and the solubility of active substance(s).

Examples: 

- surface active agents (polysorbates, sodium-laurylsulfate)

- cyclodextrins.



Cyclodextrins - Inclusion complex formation

• advantageous modification of the physico-chemical properties of the complexed 

drug

• improvement of physical and chemical stability

• enhancement of the bioavailability of poorly soluble drugs

• technological advantages in the formulation of oral drugs

• reduced side effects



Itraconazole / HPβCD
Sporanox oral 

solution
Oesophageal candidiosis Liquid Janssen, Belgium

Itraconazole / HPβCD Sporanox i.v. Systemic fungal infection i.v. infusion Janssen, Belgium

Mitomycin / HPβCD Mitozytrex i.v. Anticancer i.v. infusion Genzyme, USA

Hydrocortisone / 
HPβCD

Dexacort Aphta, gingivitis, etc. Liquid Island

Hydrocortisone / 
HPγCD

Voltaren ophta Anti - inflammatory Eye drop
Novartis, 

Switzerland

Tc-99 Teboroxime / 
HPγCD

Cardiotec
Radioactive imaging 

agent
i.v. infusion Bracco, USA

Example for approved, marketed drug formulations containing Hydroxypropyl-βCD or Hydroxypropyl-γCD



Glidant

Glidant improves the flowability of powders. Reduces the friction between

the powder particles.

Examples: silica, talc, magnesium stearate, starch,

Lubricant

Ensures the tablet ejection from the die. Reduces the friction between the

tablet and the die wall.

Examples: talc, magnesium stearate, stearic acid, polyethylene glycol,

liquid paraffin,



Antiadherent

Reduces adhesion between the powder and the punch faces and

prevent particles sticking to

the punches.

Examples: magnesium stearate, talc, stargh, cellulose.

Colourants

Flavouring agents and sweeteners



Excipients for modified-release formulations

- Coating excipients – film forming polymers, pigments, dyes, plasticizers

- Matrix forming polymers 

- Osmotically active excipients for osmotic tablets and pumps – salts, sugars

- Gas forming agents – floating tablets 



Pharmaceutical technical procedures (Ph. Eur.)

Uniformity of mass of single-dose preparations

Weigh individually 20 units, determine the average mass
Requirement: not more than 2 of the individual masses deviate from the
average mass by more than the percentage deviation shown in the table.

Pharmaceutical form Average mass Percentage deviation

Tablets (uncoated or
film-coated)

80 mg or less
80-250 mg 

250 mg or more

10
7.5
5

Capsules, granules Less than 300 mg
300 mg or more

10
7.5



Powder fineness

Particle-size distribution can be determined by analytical sieving or by other suitable methods.
Sieving is most suitable where the majority of the particles larger than about 75 µm, although it can
be used for some powders having smaller particle sizes where the method can be validated.
Another widely used technique is the light diffraction method. In the case of cumulative
distribution determination, particle size can be characterized in the following manner:

X90 = particle size corresponding to 90 per cent of the cumulative undersize distribution
X50 = median particle size (50 per cent of the particles are smaller,
50 per cent of the particles are larger)
X10 = particle size corresponding to 10 per cent of the cumulative undersize distribution.



Classification of powders by fineness

Descriptive term X50 (µm)

Coarse ˃ 355

Moderately fine 180-355

Fine 125-180

Very fine ≤ 125

Powder fineness



Particle size distribution



Pharmaceutical technical procedures (Ph. Eur.)

Disintegration of tablets and capsules



Pharmaceutical technical procedures (Ph. Eur.)
Disintegration of tablets

Uncoated tablets Completed when:
•No remnants on the sieve,
•Only soft and wet remnants can
be found, 
•Only remnants of the coating

We use water, Coated
tablets can be tested in 0,1M 
HCl solution

T=36-38°C

Within 15 mins

Coated tablets withen 60 mins, BUT
filmcoated within 30 mins

Effervescent tablets
in  water (200 ml, 15-25°C). 
Within 5 mins! 

Soluble tablets 3 mins, but T=15-25°C!

3 mins, but T=15-25°C!
+ degree of dispersity
checked! 

Dispesible tablets

Orodispersible tablets 3 mins

Gastric-resistant tablets

0,1M HCl solution for 2 
hs, 

Then 60 mins in
phosphate buffer

(pH=6.8)

Within the first 2 hours no 
sign of coat rupture or drug
dissolution can appear, BUT! 
Complete disintegration in the
phosphate buffer within 60 
mins



Pharmaceutical technical procedures (Ph. Eur.)

Friability of uncoated tablets

Tablet mass < 0.65 g – 20 tablets
Tablet mass > 0.65 g – 10 tablets
100 rotations
Requirement: < 1% loss of mass



Pharmaceutical technical procedures (Ph. Eur.)

Resistance of crushing

10 tablets
Mean, minimum and maximum values of the
forces in Newtons



Pharmaceutical technical procedures (Ph. Eur.)

Dissolution test for solid dosage forms

1. Paddle apparatus and 2. basket apparatus



Pharmaceutical technical procedures (Ph. Eur.)

Dissolution test for solid dosage forms

3. Reciprocating cylinder



Pharmaceutical technical procedures (Ph. Eur.)

Dissolution test for solid dosage forms

4. Flow-through apparatus



Pharmaceutical technical procedures (Ph. Eur.)

Bulk density and tapped density of powders

Apparent volumes of powders before and after settling

Introduce 100.0 g powder into a dry cylinder. 

Unsettled apparent volume – V0

After 10, 500 and 1250 taps – V10, V500 and V1250

Ability to settle: V10- V500

Apparent densities: 

m/ V0 or m/ V1250



Powder flow properties

Carr’s index (%):

Tapped-Poured density x  100
Tapped density



Pharmaceutical technical procedures (Ph. Eur.)

Powder flow

Measurement of the time needed for the entire powder sample to
flow
out from a funnel. 
Carry out 3 determinatins.

The flowability is expressed in seconds and tenths of seconds
related to 100 g of sample.

Angle of repose



Flow property Angle of repose (degrees)

Excellent 25-30

Good 31-35

Fair (ais not needed) 36-40

Passable (may hang up) 41-45

Poor (must agitate, vibrate) 46-55

Very poor 56-65

Very, very poor >66

Powder flow classification by Carr



Flowability

Pharmaceutical technical procedures (Ph. Eur.)
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Drying. Theoretical bases of drying. 
Methods of drying.

Heating transfer at room temperature.       

Fluidization. Lyophilization.



Drying, definition:
Complex processes of heat and material transfers.  

To decrease the level of or to separate the moisture content of the
material.

The basic mechanism is heat transfer. 

Beside the transfer of heat, it is a tranfer of material (migration of 
moisture ) as well. 



Evaporation, definition
Phase transition, from fluid to gaseous phase

Evaporation: particles are leaving the liquid phase only at the liquid/gas interphase.

Rate of evaporation is temperature dependent but occurs at any temperature.

Evaporation ≠ Boiling

Boiling: transition of particles from liquid phase to vapour phase by

bubble formation inside the fluid material, as well.



Evaporation, definition
Enthalpy of vaporization: the amount of energy (enthalpy) that must be added to a 
liquid substance, to transform a quantity of that substance into a gas. The enthalpy 

of vaporization is a function of the pressure at which that transformation takes 
place.

Unit: J/kg.

Rate of evaporation depends on : 

• temperature of the liquid,

• surface of the liquid, 

• type of element or material

• vapour pressure.



Evaporation, definition

Material
Melting
point °C

Boiling
point °C

Enthalpy of 
fusion kJ/kg

Enthalpy of 
vaporization

kJ/kg

Heat
capacity
kJ/(kg*K)

Acetone -94.6 56.5 82.1 525 216

Ethanol -112 78.4 127 906 2.39

Glycerol 18 290 201 1101 2.39

Chloroform -63.7 61.1 75 247 0.94

Methanole -97.8 64.7 83.7 1110 2.41

Water 0 100 335 2256 4.18



Sublimation, definition
Sublimation is the transition of a substance directly from the solid to the gas state,
without passing through the liquid state.

Enthalpy of sublimation is the sum of enthalpy of fusion and vaporization!

Water (ice) enthalpy of sublimation: 51,058 kJ/mol (0°C)

Water (ice) enthalpy of fusion: 6,00678 kJ/mol (0°C)

Water enthalpy of vaporization: 45,051 kJ/mol (0°C)



Water, phase diagram:

Triple and critical points
pressure

atm
temperature

°C

triple point: 0,00603 0,01

critical point: 217,7 373,95



Aims of drying:

• Biological preservation

• preliminary material procesing

• ensuring physico-chemical stability

• optimization of moisture level in solid dosage forms



Moisture types

• Unbound moisture

• Bound moisture:
• Physically bound

• Chemically bound



Unbound moisture

Unbound is that water or moisture that is present on the surface.

There is no pressure of such liquid.

Removal of this type of moisture can be done easily. 



Physically bound moisture

Mainly present in the pores or capillaries of the material.  

This water/moisture cannot evaporate freely and there is pressure on 
such type of water.



Chemically bound moisture

Water of crystallization is water molecules that are present inside 
crystals. 

Water of crystallization can generally be removed by heating a sample 
but the crystalline properties are often lost.

In some contexts, water of crystallization is the total mass of water in a 
substance at a given temperature and is mostly present in a definite 
(stoichiometric) ratio.



Hygroscopy

Hygroscopy is the phenomenon of attracting and holding water 
molecules via either absorption or adsorption from the surrounding 
environment, which is usually at normal or room temperature. 

Hygroscopic substances include cellulose fibers,sugar, caramel, honey, 
glycerol, ethanol, methanol, sulfuric acid, many salts (like calcium
chloride)



Moisture content

Moisture content (%) =
𝑤𝑒𝑡 𝑚𝑎𝑠𝑠 𝑔 −𝑑𝑟𝑦𝑚𝑎𝑠𝑠𝑔)

𝑑𝑟𝑦 𝑚𝑎𝑠𝑠 (𝑔)
x 100



The moisture content has effect on the :

• density of the product
• flowability of the material
• adhesion of of the product
• compressibility
• mixability



Drying by heating

Migration of the moisture from the
inside to the surface - slow

Evaporation of the moisture on the
surface - quick



Drying curve:

Characteristic points of the curve

A: initial state, when the material is cold, 
containing the initial level of moisture.  

B: start of the constant drying rate

C: critical moisture content, the rate of 
drying starts to decrease, the
temperature of the material starts to
increase.  

D: equilibrium moisture content, the
drying rate is zero. 

D

C
B

A

Duration of the drying should be carefully considered, otherwise the material
will be overheated causing unwanted changes such as degradation or
polymorphic changes. 



Drying, classification:
Based on the drying medium

Without drying medium (vacuum drying)

With drying medium

(over or among the particles of the material)



Drying, classification:

Based on the motion of the particels

Particles are in rest (tray dryer and tunnel dryer)

Particles are in motion (tumble dryer, fluid dryer)



Drying, classification:
Based on the process’ output

Batch (tray drying, liophylization, fluid dryer)

Continuous (spray drying, tunnel drying, fluid dryer)



Drying on room temperature

Removal of moisture, silica gel and 
exsiccation

blue: anhydrous CoCl2
pink: CoCl2*6H2O

Storage of natural extracts in airtight
containers



Drying equipments, tray dryer
Batch process where the particles
are in rest and drying medium is
used.

Suitable to dry wet granules, 
provides gentle drying, if friction or
abrasion should be excluded. 



Drying equipments, spray dryer

Spray drying is applicable when
liquids (solutions or suspensions) 
should be dried.  

The product of the drying procces
is a fine and monodispers powder.  



Drying equipments, spray dryer

Szűrő 

zsák



Drying equipments, spray dryer

Spraying the liquid results an
enormous increase in the overall
surface. Due to the increased
surface evaporation rate is very
high, drying time is minimal, that
is why heat-liable materials can be
dried with this technique.

Automatic runs can be made, the
whole process can be monitored.

Disadvantages: requires huge
space, consumes big amount of
energy.



Drying equipments, vaccum dryer
In vacuum, evaporation rate is
increased at the same temperature.
Hygroscopic or heat-liable materials
could be dried with vacuum dryer.

To provide sufficient vacuum
effective pumps are required.

In vacuum, at 0.03-0.06 atm, the boiling point of 
water is at 25-30°C! 



Drying equipments, vaccum dryer

Vaccum tray dryer

Vacuum microwave dryer

Conical screw mixer-dryer with vacuum



Drying equipments, microwave dryer



Drying equipments, microwave dryer
In microwave (MW) drying, heat is generated by
directly transforming electromagnetic energy into
molecular kinetic energy causing heat to be
generated from within the material to be dried.



Drying equipments, microwave dryer

Advantages:

The whole volume of the sample is 

heated due to the good penetration

of the radiation. The liquid or

moisture evaporates quickly.

Mainly used to dry wet granules, 

coupled with vacuum. 



Drying equipments, fluid bed dryer
Fluidization occurs when a fluid (liquid or gas) is passed up through the granular
material.

When a gas flow is introduced through the bottom of a bed of solid particles, it will
move upwards through the bed via the empty spaces between the particles. At low
gas velocities, aerodynamic drag on each particle is also low, and thus the bed
remains in a fixed state. Increasing the velocity, the aerodynamic drag forces will
begin to counteract the gravitational forces, causing the bed to expand in volume
as the particles move away from each other.



Drying equipments, fluid bed dryer
Further increasing the velocity, it will reach a critical value at which the upward
drag forces will exactly equal the downward gravitational forces, causing the
particles to become suspended within the fluid. At this critical value, the bed is
said to be fluidized and will exhibit fluidic behavior.

This critical value is the minimum fluidization velocity which is one of the most
important parameters associated with a fluidized bed system.



Drying equipments, fluid bed dryer

By further increasing gas velocity, the bulk density of the bed will continue to
decrease, and its fluidization becomes more violent, until the particles no longer
form a bed and are "conveyed" upwards by the gas flow.

The point at which the drag on an individual particle is about to exceed the
gravitational force exerted on it is called the maximum fluidization velocity.



Drying equipments, fluid bed dryer

Product chamber

Expansion chamber

Filter chamber



Drying equipments, fluid bed dryer

Fluidization is a fast and effective technique
which increases yields as well.

Heat-liable materials can be dried at lower
temperature due to intensive mixing with
the drying medium and the high surface. 



Drying equipments, fluid bed dryer
Fluidization drying can be done in batch mode, however continous fluid bed 
dryers are also available. 



Drying equipments, fluid bed dryer

Disadvantages:

Dust removal should be done with textile
or metal filters. 

Granule sizes decrease during drying due
to the increased abrasion. 

Relatively high operation costs.



Drying equipments, fluid bed dryer



Drying equipments, fluid bed dryer



Drying equipments, freeze-drying

Synonym:  lyophilization

cryodesiccation

2. Sublimation

1. Freezing



Reminder: sublimation
Sublimation is the transition of a substance directly from the solid to the gas state,
without passing through the liquid state.

Enthalpy of sublimation is the sum of enthalpy of fusion and vaporization!

Water (ice) enthalpy of sublimation: 51,058 kJ/mol (0°C)

Water (ice) enthalpy of fusion: 6,00678 kJ/mol (0°C)

Water enthalpy of vaporization: 45,051 kJ/mol (0°C)



Drying equipments, freeze-drying
Type of drying where the moisture is removed by sublimation form a freezed
material at low pressure.  

The shape and form of the material is conserved during the process, however the
removal of ice crystals results a porous structure inside the product. 

This process is used to dry and to preserve vaccines or other moisture sensitive
materials. 

In general, the freeze dried product has a moisture content less than 1 %. 

Reconstitution of the lyophilized material is quick, due to porous structure and the
high surface area. 



Freeze-dryed products



Drying equipments, freeze-drying

Sample holder with built-in heater

Control unit with vaccum pump, heat
exchanger and condenser. 

Water (ice) enthalpy of sublimation: 51.058 kJ/mol (0°C)!



Drying equipments, freeze-drying

Freeze drying equipment on industrial scale



Drying equipments, freeze-drying



Drying equipments, freeze-drying

During cryodessication of the material, sublimation is propagated by
gentle heating. This increases the drying rate, while the material is still is 
solid phase (freezed state). 

Transfering heat from the shelves to the product could be problematic. 
The glass vials has low thermal conductivity.  

Inappropiate heating may lead to the melting of the dispersion. 



Drying equipments, freeze-drying

Condesators are used to remove vapour, the accumulated ice will be 
removed from the system after complete drying. 



Drying equipments, freeze-drying

After the complete removal of the moisture from the
freezed material, the product is closed and sealed in 
containers which maintain its dry state until opening. 



Drying equipments, freeze-drying
Advantages:

• heat sensitive materials can be dried,

• biological medicinal products have preserved biochemical, physiological and 
pharmacutical properties,

• until reconstitution, water or moisture sensitive materials can be stored for
long term after lyophilization,

• when reconstituted, fast and complete dissolution of the material occurs due
to the high porosity,

• dispensing and loading happens when the material is in liquid state, this
provides high content uniformity.



Drying equipments, freeze-drying
Disadvantages:

• sterile products are in open container when freeze-dried. Clean
envinronment should be provided inside the drying chamber. 

• ice crystals may harm the biological medicinal products. 

• volatile components are also removed, due to the vaccum inside
the chamber. 

• relatively high operation costs and huge energy consumption. 
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Sterilization

Theoretical bases of sterilization. Methods of sterilization. 
Methods of physical sterilization. (heat sterilization, 

sterilization with radiation, sterilization with ultrasound. )



Sterilization (or sterilisation)

• refers to any process that effectively kills or 
eliminates transmissible agents 

(such as fungi, bacteria, viruses, pirogens and spore 
forms etc.) from a 

surface, equipment, foods, medications, or biological 
culture medium. 

• Sterilization can be achieved through application of 
heat, chemicals, irradiation, high pressure or 
filtration.



Sterilization is the process designed to produce a sterile state. 

• The traditional concept of a sterile state is the absolute condition of
the total destruction or elimination of all living microorganisms

• in dosage forms (medicines or surgical dressings) or

• on the surface of utensils, administration devices and containers.



According to the Pharmacopoeia:

preparations and surgical dressings may be regarded as sterile only if

• prepared and 

• stored by a method ensuring sterility 

• the sterility was controlled.



The most important groups of microorganisms:

• Bacteria

• Fungi

• Viruses

• Protozoa



The need of sterility I.

• surgical instruments and medications that enter an already sterile
part of the body (such as the blood, or beneath the skin) must
have a high sterility assurance level.

• scalpels,

• needles

• artificial pacemakers.

• parenteral pharmaceuticals have to be sterile as well



The following dosage forms has to be sterile:
/ Free from microorganisms/

• Infusions 

• Injections

• Aerosols for inhalation and open 
wounds

• Implantation tablets

• Ointments and medicated talcs
for open wounds

• Eye-drops

• Eye-ointments

• Eye-solutions



Terminologies beside sterilization

• Bactericidal

• Bacteriostatic

• Antisepsis

• Disinfectant

• Asepsis



In respects of the effect displayed on microorganisms, we can 
differentiate:

• Effects destroying the microorganisms, these can be bactericidal,
fungicidal, virocidal effects

• Inhibition of multiplication: bacteriostatic, fungistatic, virostatic
effects.



Antisepsis:

• it involves the destroying of microorganisms
in living tissue (especially in wounds)



Disinfectants:

• are usually chemicals which eliminate 
pathogenic microbes. 

• Asepsis:
Preventing infections.



Asepsis

Involves all those methods that prevent microorganisms from those
pharmaceutical preparations that require aseptic compounding.



Time for sterilization depends on

• Initial microbial population

• Heat resistance 

• State of the microorganisms

• The milieu

• Organic salt content

• pH of the solution

• temperature



Methods of sterilization

Physical methods I.

Heat sterilization

Dry heat

Direct flame
Sterilizing oven

Moist heat

Tyndallization

Autoclave

Sterilization by radiation

• Non ionizing radiation

Ultraviolet light (UV)

Infrared light (IR)

• Ionizing radiation

γ-radiation

Filtration

Membrane filters



Methods of sterilization

Chemical methods II.

• Formaldehyde

• β-propiolactone

• Ethylene oxide



Heat sterilization:

• The lethal effectiveness of heat on microorganisms depends upon

• The degree of heat

• The exposure period

• Moisture content



The time of the heat sterilization cycle is composed of three parts:

• the period of the heat-equilibration of the whole system

• the hold period (sterilization) at the maximum temperature

• the cooling time

mechanism: the coagulation of the protein of the living cell.



Methods of sterilization

Physical methods I.

Heat sterilization

Dry heat

Direct flame
Sterilizing oven

Moist heat

Tyndallization

Autoclave

Sterilization by radiation

• Non ionizing radiation

Ultraviolet light (UV)

Infrared light (IR)

• Ionizing radiation

γ-radiation

Filtration

Membrane filters



Dry heat sterilization

Flame sterilization I.

• The material to be sterilized is ignited in the colourless
flame of a gas- or alcohol-burner,

• or is drawn through the flame so that the flame comes
into direct contact with the material 12 to 15 times.

• This method can be used for sterilization of metal or glass
utensils (spatula, tweezers, needles etc.)



Dry heat sterilization

Sterilizing oven

The object to be sterilized is kept in a
sterilizing oven or drying cabinet
with ventilation or without it.



Parameters of sterilizing oven

Temperature (ºC) Time (min.)

with ventilation

Time (min.)

without ventilation

195-205 10 35

175-185 25 60

155-165 45 120

135-145 ----- 180



The use of sterilizing oven

It can be used for equipments from:

• Glass, metal, porcelain, 

• Thermo-stable solid ingredients

• Oil

• Waxes

It cannot be used for:

• Flammable materials: cloth, cotton

• Thermo-unstable solid ingredients

• Organic solvents

• Water

• Water based liquid, emulsions



Dry heat sterilization

Dry heat can be used to sterilize items, but as the heat takes much
longer to be transferred to the organism, both the time and the
temperature must usually be increased, unless forced ventilation of
the hot air is used.



The advantage of dry heat sterilization

• it can be used on powders and other heat-stable items that are
adversely affected by steam (for instance, it does not cause rusting of
steel objects).



Methods of sterilization

Physical methods I.

Heat sterilization

Dry heat

Direct flame
Sterilizing oven

Moist heat

Tyndallization

Autoclave

Sterilization by radiation

• Non ionizing radiation

Ultraviolet light (UV)

Infrared light (IR)

• Ionizing radiation

γ-radiation

Filtration

Membrane filters



Sterilization with moist heat

• Moist heat is more effective than dry
heat, it causes the coagulation of cell
protein at a much lower temperature
than does dry heat



Tindallization/Tyndallization

The steps of the process:

1. Boiling (100 º C) for a period (typically 30 minutes) at atmospheric pressure,

2. Cooling (20-25 º C) , 

3. incubating for a day,

Make this process continously for 3-4 days long. 

• At 100 º C most of the vegetative forms of the microorganism are killed

• heat-resistant spores survive, but at 20-25 º C most of them form to vegetative stage

• At the next boiling period they are killed

• Only reducing the number of microorganisms, it is not a very good sterilizing process

• USE: thermo-instable drugs, that cannot be sterilized with other sterilizing methods.



Sterilization with moist heat

Autoclave

• Sterilization with steam under 
pressure

• Spores and vegetative forms of
bacteria, also fungi and viruses may be
effectively destroyed in an autoclave
by employing steam under pressure
during a given exposure time.

• It will not necessarily eliminate all 
pyrogens



Autoclave



Autoclave



Autoclave

• wall of the autoclave is duplicated

• by electrical heating, 

• steam is produced from the water filled 
in

• first the air should be eliminated , so 
that only steam fills the autoclave

• after heating is stopped, the pressure 
sinks and the temperature goes back to 
90 – 95 ºC.

• but the autoclave should be opened at 
temperature around 30  ºC.



How to use the autoclave for effective sterilization

• steam needs to penetrate the autoclave load uniformly, so an
autoclave must not be overcrowded, and the lids of bottles and
containers must be left ajar.

• During the initial heating of the chamber, residual air must be
removed.



Parameters of the circumstances of the autoclave
(Ph.Eur.V.)

Temperature 
(ºC)

Pressure (atm) Time (min.)

134± 2 2,1 10

121± 3 1,1 20



The parts of the cycle of moist heat 
sterilization

• time for air displacement

• time needed to reach pressure

• time for heat equilibration

• time for sterilization

• cooling time



The use of autoclave

It can be used for:

• glass, metal porcelain, thermo-stable 
plastic

• Water, water based solutions!

• Suspensions, emulsions

It cannot be used:

• Powders

• Liquids with high steam pressure 
(ethanol)

• Liquids that do not contain water (oils)



For autoclaving, as for all disinfection of sterilization methods, 
cleaning is critical

• Cleaning can also remove a large number of organisms.

• Proper cleaning can be achieved by physical scrubbing. This should be done with 
detergent and warm water to get the best results. 

• Cleaning instruments or utensils with organic matter, cool water must be used 
because warm or hot water may cause organic debris to coagulate. 

• Treatment with ultrasound or pulsed air can also be used to remove debris.



Quality control of autoclaves with 
indicators

• Make sure that the conditions of sterilization have been achieved

• most autoclaves have meters and charts that record or display
pertinent information such as temperature and pressure as a
function of time.

1. Thermo-indicators

2. Biological indicators



Thermo-indicators

• These indicators change colour under the influence of moisture 
and heat. 

Paper strips that are impregnated with chemicals that change   
colour when the appropriate conditions have been met.

eg. Autoclave tape Nº 1222

USE: stick on the packages of products like an infusion 
bottle prior autoclaving

Some types of packaging have built-in indicators on 
them

Browne – tube

inside the tube, the liquid containing chemical will change 
colour



Biological indicators

ATTEST indicator

• Double-tube

• Inside glass-tube: 

substrate coloured purple with a 

bromide-cresol-red indicator 

• Outside plastic-tube: 

bacterium suspension → 

Spores of Bacillus 
stearothermophilus

(heat resistant organism)



The use of ATTEST biological indicators

• before sterilization:

With the deflection of the outside tube, we should break the inside
tube, the bacterium suspension mix with the substrate.

• After sterilization:

incubation 56ºC, 48 h.

• The sterilization is effective: colour remain purple

Because if the conditions of sterilization have been reached,
the spores will not grow.

• The sterilization is NOT effective: colour changes into yellow

If autoclaving was unsuccessful the B. sterothermophilus will 
metabolize during incubation, causing a color change during the 
incubation.



• Indicators should be placed in the most difficult places for the
steam to reach to ensure that steam actually penetrates there.



Methods of sterilization

Physical methods I.

Heat sterilization

Dry heat

Direct flame
Sterilizing oven

Moist heat

Tyndallization

Autoclave

Sterilization by radiation

• Non ionizing radiation

Ultraviolet light (UV)

Infrared light (IR)

• Ionizing radiation

γ-radiation

Filtration

Membrane filters



Non - ionizing radiation

Infrared light

• Is essentially based on the heat effect.



Non - ionizing radiation
Ultraviolet light

• Wavelength: 200- 400 nm

• Effective wavelength: 240- 280 nm

• It is commonly employed to aid in the reduction of contamination in
the air and on the surfaces within the processing environment.

• Germicidal light produced by mercury vapour lamps



Ionizing radiation
γ-radiation

• (cold sterilization)

• Are high-energy radiations emitted from radioactive isotopes such as 
cobalt-60 and caesium-137 these give gamma-rays

• For food, pharmaceutical preparations

• Thermo- unstable preparations: steroids, hormones, antibiotics, 
vitamin, enzymes, 

• Bandages



Methods of sterilization

Chemical methods II.

Gas sterilization

• Formaldehyde

• β-propiolactone

• ethylene dioxid



Chemicals used for sterilization

• Although heating provides the most reliable way to rid objects of all
transmissible agents, it is not always appropriate, because it will
damage heat-sensitive materials such as biological materials, fiber
optics, electronics, and many plastics.



Gas sterilization I.

• It is a destruction of all living microorganisms with
a chemical in a gaseous or vapour state.



Gas sterilization II.

Formaldehyde

For the sterilization of 
textiles, 
bandage,equipments

Beta propiolactone

For the sterilization of textiles, 
bandage.



Gas sterilization III. Ethylene oxide 

(EO or EtO)

Highly flammable 

• requires a longer time to sterilize than any heat treatment. 

• toxic and unstable gas

• Mixed with air it is explosive

• With inert gases such as CO2 it is non-flammable and safe 
to handle



Ethylene oxide 

• generally carried out between 30 °C and 60 °C with 
relative humidity above 30% and a gas concentration 
between 200 and 800 mg/L for at least three hours 



Ethylene oxide

• It binds to the active groups of proteins ( SH-, NH2)

• penetrates well, moving through paper, cloth, and
some plastic films and is highly effective.

• can kill all known viruses, bacteria and fungi,
including bacterial spores and is satisfactory for most
medical materials, even with repeated use.



The use of ethylene oxide 

• sterilize objects sensitive to temperatures greater 
than 60 °C such as plastics, optics and electrics.

• For the sterilization of textiles, bandage, equipments

• Ethylene oxide sterilizers are used to process
sensitive instruments which cannot be adequately
sterilized by other methods.



Ethylene oxide 

• The process also requires a period of post-sterilization period to
remove toxic residues

• Ethylene oxide is the most common sterilization method, used for
over 70% of total sterilizations, and for 50% of all disposable medical
devices.



Gas sterilization III. 
Beta propiolactone

• For the sterilization of textiles, bandage.
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Formulation of suppositories by cold
compression and moulding



Preparation of suppositories

The preparations of suppositories depends on the quantity of the product.

It may be:

• Pharmacy-sized for individual prescriptions, involving 3-10-1000 suppositories

• Many thousands of suppositories in hospital or galenic laboratories

• On an industrial scale, many hundred thousands of suppositories.



Preparation of the suppositories

• Cold compression (Cocoa Butter; Adeps solidus compositus)

• Moulding (In the pharmaceutical industry, only moulding is used.) 
(Adeps solidus type 50 or 3; Adeps solidus compositus; Massa macrogoli)



Cold compression
Preparation of suppositories by using a Bougie pressing utensil

 Unfrequently used.

 The vehicle is used in grated form. 



Preparation of suppositories by melt moulding

1. Calibration of suppository mould

2. Determination of displacement (replacement) factor:



Displacement factor:

Where:

E = weight of suppository without active substances

G = weight of suppository with X% active ingredient

X = active substance content in precent

f= 1+ 
100∗(𝐸−𝐺)

𝐺∗𝑋



In a practice:

For the easiest calculation this equation is used:

Tm =  E – (f1 s1 + f2 s2… + f n s n) 

Where:

Tm = required base weight for one suppository

f = displacement factor

s  = active substance in one suppository expressed in g

E = calibration value



Some Displacement factor, f,

(Others can be found in the literature)

Drug Displacement factor
(cocoa butter)

Displacement factor
(Adeps solidus)

Aminophenazone 0.78 No data

Barbital 0.81 0.72

Bals. Peruv. 0.83 0.61

Bismuthum subgallate 0.37 0.35

Camphor 1.49 0.98

Chloral hydrate 0.67 0.40

Belladonna leaf dry extract 0.75 No data

Morphine hydrochloride 1.00 0.85

Phenobarbital sodium 0.84 0.62

Theophylline 0.60 0.63

Zinc oxide 0.20 0.15



Steps of the preparation of suppositories by melt
moulding

1. Grinding the powder(s) ~180 µm 

(European sieve)

1. Melt suppository base

(creamy, viscous consistency)

1. Suspending

2. Pouring under permanent mixing

3. Solidification of suppositories

4. Packaging

5. Labelling



Storage of suppositories

Suppositories can be stored for six months (galenic preparations).

Suppositories made on an industrial scale can be stored for 5 years. 

5 or 15 ˚C (not more than 20 ˚C ) „Store in a cool place”

Aluminium coated foil as a primary packaging

Folded carton box as secondary packaging



Pharmacist recommendation to the patient about suppository insertion



Special suppositories

Tropics-resistant suppositories

They must be stable and they have a permanent form at high temperature e.g.

45 ˚C and at high vapour content, e.g. 75-85 % relative humidity, at the same

time, they must disintegrate at 37 ˚C  in the rectum.

For this purpose macrogol bases are suitable, when they contain polysorbates,

these help disintegration of the suppositories.



Other possibilities of preparation of suppositories I:

Freeze-dried suppostories:

These contain structure-forming materials, such as cellulose derivatives or gelatine, and inert 
diluents, such as lactose, mannitol or glucose. 

The structure-forming materials are dissolved in water, the effective materials and diluent added, 
the given suspension is poured into the mould and the suppositories are freeze-dried at
about -30 to -40 ˚C  These suppositories must be stored carefully. The suppositories will not
dissolve or melt, but they absorb water, in which the drug(s) are dissolved and can absorb.



Other possibilities of preparation of suppositories II.

Layered suppositories:

These may have the layers horizontally or concentrically. In the first case, drugs which are incompatible
may be separated, and in the second case the drugs in the different layers act at various times and 
therefore suppository bases which have different melting ranges are often applied too.

Coated suppositories

Are used to improve storage. They have water-soluble cover, such as polyvinyl-alcohol or macrogol
1500 to 6000 or macrogol stearate. They coatings are perpared by spraying or immersion, or as
suppositories containing concentric layers. 



Other possibilities of preparation of suppositories III.
Suppo-Kap

Combination of suppository and hard gelatic capsule. The purpose is double: the joint application of incompatible drugs
and the best absorption of the drugs. 

In this case, the capsule is immersed in the melted, yet thick liquid suppository base. The hydrophilic vehicle from which
the drug is better absorbed is poured into the capsule and the suppository contains the lipophilic base with the drug
which is better absorbed from this vehicle.

Tampon suppositories

For local therapy of haemorrhoids or anal fissure. Absorbent gauze is used to make a suitable form which is soaked with a 
lipophilic base containing the drug. It has a ring which is fixed to it at the anal part of the rectum (rectotampon).



Other possibilities of preparation of suppositories
IV.

Compressed tablet suppositories

Rectal suppositories are usually not compressed as tablets, because the amount of liquid in the
rectal cavity is inadequate for tablet disintegration. 

Effervescent base tablets, which contains sodium hydrogencarbonate and sodium
dihydrogenphosphate granulates separately, have been described carbon-dioxide-releasing
laxative suppositories. These effervescent base tablets require a small amount of water for
rapid disintegration. 

This compressed rectal suppository is sprayed with a thin coating of water-soluble macrogol to
add an external film for protection of the core and for aid insertion into the rectum. They have a 
drop form and cause defecation within 15 mins after insertion.



Other possibilities of preparation of suppositories V.

Suppositories with retard effect

They are minor significance. 

They contain triglycerides of fatty acids with melting point

over 37 ˚C. The suppositories contain water-soluble

organic agents such as an amine acid or sugar, an organic

swelling polymer such as sodium polyacrylate and a

surfactant as Tween 60.

They must remain in the rectum for 8 to 10 hours, and this

is in most of the cases disadvantageous.



Some important physical and chemical parameters of some Witepsol bases

Physical and chemical
parameters

Witepsol W 35 Witepsol H 32 Witepsol S 58 Witepsol E 85

MELTING Point ˚C 33.5-35.5 31.0-33 32.0-33.5 42.0-44.0

Solidification point ˚C 27.0-32.0 30-32.5 27.0-29.0 27.0-42.0

Acid value Max. 0.3 Max. 0.2 Max. 1.0 Max. 0.3

Saponification value 225-235 240-250 215-225 220-230

Hydroxyl value 40-50 Max.3 60-70 Max.15



Glycerin suppositories

Which contain about 8 % of stearic soap, 82 % of glycerine and water.

In the preparation, we dissolve the stearic soap in the mixture of glycerine
and water heated to 100 to 110 ˚C under constant stirring, make up the
solution with water to 100 %, pour the hot solution into moulds of 2 or 3 
g, and wrap the solidified suppositories immediately in backed aluminium
foil.

In the rectum, the glycerine absorbs the water from the tissues and dilutes
the bowel content, and the soap increases the peristalsis on the bases of 
local irritation (contact laxative). This material quickly dissolves in water.



Aspects in the performance of melt moulding I.

In the majority of cases , the task is the preparation of suspension suppositories, because some drugs
dissolve only in the suppository bases. 

Stokes ‘Law is valid for the melted mass of suspension suppositories. 

Therefore, the homogeneous distribution of the drugs must be ensured both in the melted mass and 
in the individual suppositories.

For this, we must take into consideration the following four factors:

1. We use pulverized drugs (average particle size NMT 160 µm)

2. To ensure the best viscosity of the melted mass, we apply 2-5 % of glycerine monostearate
or 0,5-2 % of hydrophilic Aerosil. On the other hand, a melted mass with high viscosity is also
disadvantageous, because its pouring is difficult.



Aspects in the performance of melt moulding II.

3. The choice of the optimum pouring temperature is also important, because some
suppository bases have unstable, allotropic modifications, the period of solidification
requires maintenance of a higher temperature, at which the viscosity of the melted
mass is lower, on the other hand, the best temperature of the mass facilitates rapid
solidification in the mould, and hence hinders the sedimentation of the suspended
drugs.

4. The manual or mechanical mixing of the melted mass hinders sedimentation. It also has
an optimum: very slow mixing is not enough, but very fast mixing results in the
formation of air bubbles in the mass and the viscosity can decrease considerably. The
ERWEKA suppository moulding machine has a thermo-regulator, its best rotation rate is
about 150 rpm, depending on the quantity of suspended materials and the surfactant
content.

In the pharmaceutical industry, automatic rotary suppository moulding machines are
used.



Test of suppositories

Suppositories must be homogeneous throughout their entire mass and of suitable consistency: 
their surface and the surfaces of their longitudinal and cross-sectional segments must be 
homogeneous and uniform in colour when examined directly or fourfold magnification. 

They must not be rancid.

UNIFORMITY OF CONTENT OF SINGLE-DOSE PREPARATIONS (PH. EUR 2.9.6)

and 

UNIFORMITY OF MASS OF SINGLE-DOSE PREPARATIONS (PH. EUR 2.9.5)



Test of suppositories

RESISTANCE TO RUPTURE OF SUPPOSITORIES AND PESSARIES (PH. EUR: 2.9.24)



Test of suppositories

DISINTEGRATION OF SUPPOSITORIES AND PESSARIES (PH. EUR: 2.9.2)



Suppository Disintegration Tester

• The PTS3E is designed for the manual control of suppository 
and pessary disintegration time. It conforms to the current 
requirements as laid down in the European Pharmacopoeia 
EP <2.9.2>. 

Three samples are tested simultaneously over a user 
selectable, pre-set period of 1 minute to 10 hours. The sample 
containers are rotated through 180°, as specified in the 
monograph. The water bath has a capacity of 12 litres (4ltr. for 
each of the samples). The total rotation time (for 180°) is 
normally 10 minutes, and the normal disintegration time is 
approximately 30 minutes. The bath, sample holder and test 
baskets can be removed from the instrument for cleaning. 
Due to the thermostat design (circulates from the bottom of 
the bath) it is made sure that no suppository material arrives 
inside the heating system.



Test of suppositories

DISSOLUTION TEST FOR LIPOPHILIC SOLID DOSAGE FORMS (PH. EUR: 2.9.42.)



Test of suppositories

Determination of melting point: we use an open capillary tube
and a thermometer in a water-bath. The melting point is 
the temperature at which the melted base is elevated. 

Determination of drop point: with an Ubbelohde
thermometer.

Determination of solidifying point with a Zhukov apparatus. A 
knowledge of this value is important  in the preparation of 
suppositories by melt moulding.

Test with penetrometers are used to determine the
consistency of suppository bases and suppositories, and to
control changes in them during storage.

Test of consistency with a Höppler consistometer. The 
principle of this is similar to that of the previously-described
apparatus, but its exactness is much better. The consistency
is characterized by the conical yield value.



Test of suppositories

Determination of hardness or crushing of suppositories. The 
hardness of suppositories is the resistance of the preparation 
against the power effective along the longitudinal axis at a 
given temperature, in N. For this purpose, we use the ERWEKA 
apparatus for suppositories. A suitable consistency is 
important in the stability of form of suppositories, in their
packaging, storage and transportation and in their application; 
very hard suppositories may injure the anus (haemorrhoids). 
A hardness of 15 to 60 N is suitable.



Test of suppositories

Determination of special penetration time

We use a metal road of given weight and measure
the time for the rod to pass through the
suppository.

The liberation and absorption of the drug depend
considerably on the spreading properties of the
melted suppositories on the surface of the
mucous membranes of the rectum. A slice of the
suppository is placed on a filter paper and 
maintained at 37 ˚C . After a given time, we 
determine the increase in weight of the filter 
paper or the size of the stain from the melted
suppository slice.



Biopharmaceutics of suppositories I.

1. The drug liberation is measured in vitro. Consequently it is not entirely correct for the determination of 
the absorption of the drug,  but it may give a good indication of the physiological happenings in the
rectum.  There are many methods.

2. Methods for liberation without a membrane: in these cases the suppository is directly in contact with
the dissolution medium.

3. More recently, the model with a membrane is increasingly used. This method is better than earlier one, 
but the sedimentation of the drug can sometimes cause problems. With a newer method, this problem
is solved.

4. The most important partial processes of liberation and absorption in the application of suppositories
are as follows: a suppository with a hydrophilic base is liquified and one with a lipophilic base is 
melted, the drug dissolves from the suppository solution or suspension in the rectal liquid, the drug
molecules pass through the epithelial membrane, cross the interstitium and enter the blood or lymp
capillaries.  



Diffusion modell for in vitro test of suppositories

Rotating cell = phosphate
buffer pH=7,3

Acceptor phase= phosphate
buffer



Biopharmaceutics of suppositories II.

The correct choice of the base is therefore essential, because the lipophilic vehicles melt quickly and 
the relatively high viscosity of the melted mass determines its spreading. The hydrophilic bases
dissolve, the water needed for this must first be absorbed from the tissues, this process runs counter
to the drug absorption and the disintegration of these suppositories is relatively slow.

Choice of dispersed system: this may be dissolved or suspended in both types of suppository bases. For
the preparation of suppositories of hydrophilic bases containing the drug in the form of a solution, 
the drug must dissolve well in water. After this, diffusion follows, which is a rather slow process, and 
the absorption will presumably be low.



Biopharmaceutics of suppositories III.

In the case of suppositories of hydrophilic bases containing drug in suspension form, the drug is 
immediately able to absorb. The rate of dissolution will be determined by the particle size of 
the drug and by the wetting.

Suppositories of lipophilic bases containing the drug in solution: here, the absorption depends on
the extent of the interface between the two media, on the distribution coefficient of the drug
between the suppository and water, and on the concentration of the drug in the suppository. 
Drugs which dissolve well in the lipohilic base will absorb to only a very small degree, which is 
usually not enough for a therapeutic effect. This situation is very rare.



Biopharmaceutics of suppositories IV.

Suppositories of lipophilic bases containing the drug in suspension: after melting of the base, the 
particles must migrate to the interface of the melted mass and the aqueous medium and then 
dissolve, the particle size of the drug and the spreading are important. Further, the saturation 
concentration of the drug in water and the HLB value of the base also play a role. The addition 
of surfactants generally promotes absorption.



Conclusions of biopharmaceutics

After the appropriate choice of suppository base in vivo animal experiments are needed. 
After this, clinical human trials are indispensable, and in paralell with this treatment
with placebo suppositories. Under „double-blind conditions”, neither the patient nor
the physician knows which of the applied materials is the medicine and which is the
placebo (without drug).

At present about 200 drugs are used in suppositories throughout the world, with
approximately 32 areas of indication.



Indication fields of active ingredients for suppositories

Antipyretics and analgetics, antirheumatics

(aminophenazonum, phenazonum, acidum acetylsalicylicum, natrium salicylicum, piroxicam, 
tenoxicam, paracetamolum) 

Spasmolytics

(papaverinium chloratum, drotaverinium chloratum)

Anxiolytics, antiepileptics , anticonvulsant (benzodiazepin-derivatives)

Cardiacum (lanatozid-C, Isolanid)

Antimalaricum (chloroquinium phosphoricum)

Diuretics (theobrominium, furesemidum, spironolacton, acidum etacrinicum)



Indication fields of active ingredients for suppositories

Antiasthmatics (theophyllinum, aminophyllinum)

Bronchospasmolytics (isoprenalinium chloratum)

Chemoterapeutics, antibiotics, antiseptics, antimycotics, 
(sulfadimidinum,sulfacetamidnatricum,

trimethoprimum, ampicillinum, erithromycinum lactobionocum, 
metronidazolum)

For vaginal purpose: sulphonamid-derivatives, cliochinolum, nystatinum, 
chloramphenicolum, gentamycinium sulfuricum



Effect of capric acid to cefuroxim-absorption from macrogol suppositories

2. ábra: A C10 különböző kombinációjának hatása a CFX-Na 

felszívódására polietilén-glikol alapanyagú kúpból 

(PEG1500:PEG400=1:3)
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Other dosage forms for rectal application I.

Flexible gelatine capsules for rectal application have a drop or
spindle form. Their length is 20 to 45 mm, their diameter 8 to
12 mm and their volume 0,5 to 1,8 ml.

Their form is practical for application. Before insertion, 
they must not be wet, because their surface is treated
with hydrophilic materials such as macrogols, glycerine
monooleate, glycerine dioleate or polyvinyl acetate.

Advantages of application of rectal capsules: precise
dosing, suitable packaging they may be tropics-
resistant. 



Rectal capsules contain effective and auxiliary materials. Aqueous solutions must not be used. In 
the case of suspensions, the particles must be smaller than 100 µm, but preferably smaller than
50 µm. The vehicles may be lipophilic only, e.g. oils. They contain surfactants such as Tween 80, 
viscosity-increasing materials such as waxes, Aerosil, and materials which regulate the flow 
properties of suspensions, such as soybean lecithin.

Rectal foams containing hydrocortisone acetate or other steroid for the treatment of 
haemorrhoids.

Rectal gels contain suitable gel-forming materials such as polyacrylates, they do not cause the
feeling of a foreign body and they can have the optimum pH value.

Other dosage forms for rectal application I.



Application of gels for rectal use

Ibuprofen plasma concentration of different rectal dosage form

gel forming material: poloxamer
Poloxamer: polypropylen-glycole-ethylene-oxid-copolymer (Pluronic)



The osmotic mini-pumps for rectal application

These are related with osmotic tablets. 

The difference between them is a drug-impermeable membrane which separates the salt compartment
from the drug compartment. This membrane hinders the liberation of the salt component together
with the drug component(s).

Osmotic tablet and osmotic pump



The osmotic mini-pumps for rectal application

These osmotic dosage forms are designed to release the drug in vivo at
controlled predictable rates. After an initial lag time (approx. 1 hour) 
during which the delivery rate increases to its maximum value, the drug
release is of zero order.



[1] Leo G. J. de LEEDE, Albertus G. de BOER, Siem L. van VELZEN, Douwe D. BREIMER : Zero-Order Rectal 
Delivery ot Theophylline in Man with an Osmotic System, Journal of Pharmacokinetics and 
Biopharmaceutics, Vol. 10, No. 5, 1982 https://link.springer.com/article/10.1007%2FBF01059035 2020. 11. 
20

[2] European Pharmacopoeia 5.0  ISBN 10: 9287152810

[3] Ferenc FENYVESI, Zoltán UJHELYI: INDUSTRIAL DRUG FORMULATION, Debrecen, 2015 

[4] ROWE R., SHESKEY P, QUINN M,: Handbook of pharmaceutical excipients (6th edition) London 
Pharmaceutical press 2009 ISBN 978085369893
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Blood and blood preparations. 

Blood preservative solutions. Preparations for volume 
substitution.



Blood (5 l in an average man) is a
highly specialized circulating tissue
consisting of several types of cells
suspended in a fluid medium known
as plasma.



Blood

Plasma proteins

albumin

globulin

fibrinogen

Cellular
components

red blood cells

White blood cells

platelets



Plasma proteins.

•Albumin
•globulin 
• fibrinogen



cellular constituents

• red blood cells, 
• carry respiratory gases
• and give it its red colour because they contain

hemoglobin 
• (an iron-containing protein that binds oxygen in the lungs

and transports it to tissues in the body)

• white blood cells (leukocytes), 
• fight disease

• platelets, 
• cell fragments which play an important part in the 

clotting of the blood. 



Functions of Blood I:

• body pH 

• Supply of oxygen to tissues
• (bound to hemoglobin which is carried in red cells) 

• Supply of nutrients such as 
• glucose, 

• amino acids

• fatty acids

• Removal of waste such as 
• carbon dioxide,

• urea

• lactic acid



Functions of Blood II:

• Immunological functions, 
• including circulation of white cells,and detection of foreign 

material by antibodies 

• Coagulation, 
• which is one part of the body's self-repair mechanism

• Messenger functions,
• including the transport of hormones and the signalling of tissue 

damage 

• Regulation

• Regulation of core body temperature 



Blood transfusion

• is the process of transferring
blood or blood-based products
from one person into the
circulatory system of another.



Blood transfusions can be life-saving in some 
situations,

• massive blood loss due to trauma, 

• replace blood lost during surgery. 

• threat a severe anaemia or thrombocytopenia 
caused by a blood disease.

• People suffering from hemophilia or sickle-cell 
disease may require frequent blood 
transfusions.



Blood donation

• Blood can only be administered 
intravenously. 

• It therefore requires the insertion of a 
cannula of suitable caliber.

• A unit (up to 500 ml) of blood is 
typically administered over 4 hours. 

• In patients at risk of congestive heart 
failure, many doctors administer 
furosemide to prevent fluid overload.



Blood transfusion

• carry risks and the blood supply 
is limited, 

• doctors try not to transfuse when 
possible. 

• In some cases, alternatives to 
blood product transfusions may 
be available



• Blood is most commonly donated as
whole blood by inserting a catheter
into a vein and collecting it in a plastic
bag (mixed with anticoagulant) via
gravity.



Procedure of blood transfusion

• To prevent transfusion reaction:

• Acetaminophen and/or 

• antihistamine such as diphenhydramine 



Procedure of blood transfusion

• Collected blood is then separated into 
components to make the best use of it. 

• Aside from red blood cells, plasma, and 
platelets, 

• the resulting blood component products also 
include albumin protein, 

• clotting factor concentrates, cryoprecipitate, 
fibrinogen, 

• and immunoglobulins (antibodies). 



The quality of BLOOD preparations

• Sterile

• Pyrogen free

• Compatibility
• Cross-matching and Blood 

type



Compatibility
Cross-matching and Blood type

• Great care is taken in cross-matching to ensure that the recipient's 
immune system will not attack the donor blood. 

• In addition to the familiar human blood types (A, B, AB and O) and

• Rh factor (positive or negative) classifications, 

• other minor red cell antigens are known to play a role in compatibility



Apheresis

• Greek word: "to take away„

• medical technology in which the
blood of a donor or patient is
passed through an apparatus
that separates out one particular
constituent and returns the
remainder to the circulation.

• an extracorporeal therapy.



• Whole blood enters the 
centrifuge on the left

and separates into layers so that 

selected components can be 
drawn off on the right.



There are numerous types of apheresis. 

• Blood taken from a healthy donor can be separated into its
component parts, the needed component collected and the "unused" 
components returned to the donor. 

• Fluid replacement is usually not needed in these type of collections

• Red cells, plasma and platelets can also be donated individually.



There are large categories of component
collections:

• Plasmapheresis - blood plasma. 

• Plateletpheresis (thrombapheresis, 
thrombocytapheresis) - blood platelets. 
Plateletpheresis, like it sounds, is the collection of 
platelets by aphresis

• Leukapheresis - leukocytes (white blood cells). 

• Stem cell harvesting - circulating bone marrow cells 
are harvested to use in bone marrow
transplantation

• LDL apheresis - removal of low density lipoprotein
in patients with familial hypercholesterolemia



Screening for infection

• A number of infectious diseases
can be passed from the donor to
recipient.

• HIV,

• syphilis,

• hepatitis B and hepatitis C

• etc.



Human blood transfusion standards

• in developed countries.

• Standards include screening for
potential

• risk factors and health problems
among donors by determining
donor hemoglobin levels,

• administering a set of standard oral
and written questions to donors,

• and laboratory testing of donated
units for infection



All donated blood is screened for the following
infectious agents

• HIV-1 and HIV-2 

• Human T-lymphotropic virus (HTLV-1 and HTLV-2) 

• Hepatitis C virus

• Hepatitis B virus

• West Nile virus

• Treponema pallidum
• (the causative agent of syphilis) 



Grouping of blood transfusion

• Blood transfusions can be grouped
into two main types depending on
their source:

• Homologous transfusions, 
• or transfusions using the stored blood 

of others. 

• Autologous transfusions, 
• or transfusions using one's own

stored blood. 



Advantages of autologous transfusion

• Giving a person back his or her own
(autologous) blood cuts down on the need
for transfusions from other donors.  

• When a person's need for a transfusion 
can be anticipated, as in the case of 
scheduled surgery, autologous donation 
can be 

• used to protect against disease transmission
and 

• eliminate the problem of blood type 
compatibility.



Autologous transfusion 

• Intra-operative or 

• Post-operative blood salvage: 



Intra-operative or post-operative blood salvage:

• Patients undergoing surgery 
sometimes need transfusions to 
replace the blood lost during or after
the operation.

• In some cases this lost blood can be 
'salvaged' by collecting it with a special
machine and infusing it back into the 
patient.



Processing of blood prior to transfusion

• Donated blood is sometimes subjected to 
processing after it is collected,

• to make it suitable for use in specific patient
populations. 



Post-donation processing include:

• Leukoreduction,
• or the removal of stray white blood cells from the blood product by filtration.

• Leukoreduced blood is less likely

• to cause alloimmunization
(development of antibodies against specific blood types), 
• and less likely to cause febrile transfusion reactions.
• reduces the chance of cytomegalovirus (CMV) transmission. 



Leukoreduced blood is appropriate for: 

• Chronically transfused patients 

• Potential transplant recipients

• Patients with previous febrile
nonhemolytic transfusion reactions

• CMV seronegative at-risk patients 
for whom seronegative components 
are not available 



Irradiated blood products are appropriate for:

• Patients with hereditary immune 
deficiencies

• Patients receiving blood transfusions 
from relatives in directed-donation 
programs

• Patients receiving large doses of 
chemotherapy,

• undergoing stem cell transplantation, 

• or with AIDS (controversial). 



Contraindications to being a blood donor

• Blood donation centers in different
countries may have different guidelines
about who can serve as a blood donor.



Common contraindications to being a blood 
donor include

• previous malaria or hepatitis 

• a history of intravenous drug abuse

• donors who have received human-
derived pituitary hormones 

• donors with high-risk sexual
behaviour (variably defined) 

• donors who have previously been
transfused (12-month min. deferral) 



BLOOD PRODUCTS

• Human albumin solution /Ph.Eur. 5.0/

• Human Plasma for fractionation /Ph.Eur. 5.0/

• Human Antithrombin III Concentrate /Ph.Eur. 5.0/

• Human Fibrinogen /Ph.Eur. 5.0./



Human Plasma for Fractionation/ Ph.Eur. 5.0/

• Is the liquid part of human blood remaining
after separation of the cellular elements
from blood collected in a receptacle
containing anticoagulant, or separated by
continuous filtration or centrifugation of
anticoagulant blood in an apheresis
procedure.

• It is intended for the manufacture of plasma-
derived products.



Blood products

• Human Prothrombin Complex
/Ph.Eur. 5.0/

• Is a plasma protein fraction 
containing blood coagulation 
factor IX together with variable 
amounts of coagulation factor II, 
VII, and X

• Human Coagulation factor VII. / 
Ph.Eur. 5.0/



Human Coagulation factor VIII./ Ph.Eur. 5.0/

Factor VIII

• is essential for blood clotting and the maintenance of effective 
haemostasis;

• used for the treatment of haemophilia A

• sterile freeze-dried powder 



Factor VIII.

• Adverse effects:
• allergic reactions including chills, fever

• Precautions:
• intravascular haemolysis after large or frequently repeated doses in patients 

with blood groups A, B, or AB (less likely with high potency, highly purified 
concentrates)



Human Coagulation factor IX./ Ph.Eur. 5.0/

Factor IX Complex 

• is a sterile freeze-dried concentrate of blood coagulation factors II, VII,
IX and X derived from fresh venous plasma.

• for the treatment of haemophilia B may also be used for the
treatment of bleeding due to deficiencies of factor II, VII, and X.

• High purity preparations of factor IX which do

not contain clinically effective amounts of factor II, VII, and X are
available.



Factor IX

• Contraindications:

• disseminated intravascular coagulation

• Precautions:

• risk of thrombosis (probably less risk with highly purified 
preparations)

• Adverse effects:

• allergic reactions including chills, fever



• Human Coagulation factor XI./ Ph.Eur. 5.0/

• Human Anti-D Immunoglobulin /Ph.Eur. 5.0/

• Human Hepatitis A Immunoglobulin /Ph.Eur. 5.0/

• Human Hepatitis B Immunoglobulin /Ph.Eur. 5.0/

• Human Measles Immunoglobulin /Ph.Eur. 5.0/



• Human Normal Immunoglobulin /Ph.Eur. 5.0/

• Human Rabies Immunoglobulin /Ph.Eur. 5.0/

• Human Rubella Immunoglobulin /Ph.Eur. 5.0/

• Human Tetanus Immunoglobulin /Ph.Eur. 5.0/

• Human Varicella Immunoglobulin /Ph.Eur. 5.0/

• Human von Willebrand factor /Ph.Eur. 5.0/



Volume Expanders or Plasma substitute infusion 
solutions

• If for some reason the amount of circulating blood decreases, 
shock develops. 

• When blood is lost, 

1. the greatest immediate need is to stop blood loss. 

2. The second greatest need is replacing the lost volume. 

This way remaining red blood cells can still oxygenate body 
tissue. 



• When a patient has lost a lots of body fluids but does not
need red blood cells or other blood cells, volume
expanders may be given to prevent or treat shock caused
by fluid loss.

• often called artificial blood, are used to fill fluid volume
and/or carry oxygen and other gases in the
cardiovascular system



• The purely electrolyte-containing solutions are not suitable
for maintaining the volume of circulating blood, only
colloidal solutions having nearly the same viscosity as
blood are suitable.

• These solutions cannot replace the function of the formed
elements of blood, that is, they are not blood substitutes,
but only colloidal plasma substitutes



Colloidal plasma substitutes

• are macromolecular substances which are metabolized slowly; 

• Plasma substitutes may be used as an immediate short-term measure
to treat massive haemorrhage until blood is available,



The requirements for ideal plasma substitutes:

• The osmotic pressure of their colloidal solution should agree with the 
value of the blood plasma

• It should replenish the blood path without significantly accumulating 
in the liver, kidney, and spleen

• Its viscosity should agree with the viscosity of blood and should not 
change considerably with the changes in temperature



The requirements for ideal plasma substitutes are 
the following II.

• It should not be toxic or allergenic

• It must be capable of being sterilized in an autoclave

• Its circulation time should be optimal 50% of it remains in the 
organism for 6-12 hours at least

• It does not lower the function of blood

• Its average molecular mass should be constant also during storage



Plasma substitute, Volume expanders
• Crystalloid-base

• normal saline (salt water) sodium chloride
intravenous infusion 0.9%

• lactated Ringer's solution
(saline plus additional chemicals). 

• Colloid-base volume expanders

• Human derivated

• Human albumin

• Artificial



Artificial volume expanders

• DEXTRAN

• POLYGELINE

Polygeline is a representative partially degraded gelatin.

• HIDROXI-ETHYL-STARCH (HES)



DEXTRAN

• Infusio dextrani
• Dextran infusion solution

Dextran 30,0 g
Natrium chloratum 4,25 g
Aqua destillata pro injectione ad 

500 ml

• Polyvidone infusion in 3,5 %
• Fluidex “40”
• Macrodex 6%
• Plasmodex



Indication:

• Acute volume decreases

• to expand and maintain blood volume in shock arising from 
conditions such as burns or septicaemia. 



Advantages of artificial volume expanders:

• Sterile, pirogen free

• Large volume of blood can be substituted

• Do not need blood crossing

• Can be produced 



Advantages of artificial volume expanders:

• can be stored for much longer than transfused blood, and can be kept
at room temperature

• disease-free

• do not go through placenta

• cheaper than blood products

• blood substitutes do not contain any of the antigens that determine
blood type, they can be used across all types without immunologic
reactions. 



Side effects of artificial volume expanders

• large volumes of some plasma substitutes can increase the risk of 
bleeding by depleting coagulation factors. 

• Dextran and polygeline may interfere with blood group cross-matching
or biochemical measurements and these should be carried out before
the infusion is started.

• Allergic reactions, anaphylactoid reaction



Contraindications:

• severe congestive heart failure, 

• renal failure; 

• bleeding disorders
• such as thrombocytopenia and hypofibrinogenaemia



[1] Christopher D. HILLYER, Leslie E. SILBERSTEIN, Paul M. NESS, Kenneth C. ANDERSON, 
John D. ROBACK: Blood Banking and Transfusion Medicine. London: 2007 Elsevier Inc., 
2007. -978-0-443-06981-9

[2] David A. KHAN, Aleena BANERJI: Drug Allergy Testing. London: Elsevier Inc., 2018. –
ISBN 978-0-323-48551-7. 223-238.

[3]  European Pharmacopoeia 5.0 
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Inhalations and aerosols

Definitions, biopharmaceutical problems, Formulation of 
inhalations and aerosols in theory and in practice. Propellants. 

Dosage forms that protect environment. Containers for 
aerosols. Filling of aerosols. Investigation of aerosols





Definition, Ph. Eur.

Preparations for inhalation are liquid or solid preparations intended for administration as vapours or 
aerosols to the lung in order to obtain a local or systemic effect. 

They contain one or more active substances which may be dissolved or dispersed in a suitable vehicle. 
Preparations for inhalation may, depending on the type of preparation, contain propellants, co-
solvents, diluents, antimicrobial preservatives, solubilising and stabilising agents, etc. 

These excipients do not adversely affect the functions of the mucosa of the respiratory tract or its 
cilia. 

Preparations for inhalation are supplied in multidose or single-dose containers.



History

Origin: ancient greek word

Very ancient application forms, used a 1000 years ago, with cultic aims.

But !

The aerosol products for medical use, for local action in the respiratory tract
appeared in 1955, (epinephrine spray). 



Inhaled drugs:

Ancient civilizations, current smokers and drug abusers know that inhaled drugs:

• Act quickly,
• Non-invasive
• And minimized dose required

Scientists later discovered that inhaled drugs:

• Go directly to the lung
• Minimizes side effects
• Avoids hepatic first-pass metabolism
• Absorbed systematically



Colloidical status I.

Amicroscopic disperse systems containing the drug in molecular dispersion, made 
by evaporation.

Aerosols form (that is the majority of medicaments) heterogenous disperse systems
which are similar to colloidical disperse systems.

Fine sprays contain coarse particles dispersed in air



Colloidical status II.

Incoherent disperse system according to types of continous phase:

Gas Aerodisperse systems

G/L fog

G/S fume, smoke



Physical stability

A.Stability of the degree of dispersion

The particles collide with each other by Brownian movement. These collisions
result in permanent contact of the particles (coagulation), which leads
eventually to the destruction of the colloidal system as the large aggregates
formed sediment out, or temporary contact (flocculation), or whether the
particles rebound and remain freely dispersed (stable colloidal system), 
depends on the forces of interaction between the particles.



Physical stability

Stability of the degree of dispersion

Freundlich-coagulation time

T ½ = 1/n0 4 D R

n0 = the number of original particles

D = diffusion coefficient

R = twice of the radius of particle



Properties of colloids (Kinetic properties)

Brownian motion (observation with pollen grains in water in 1827)

colloidal particles are subject to random collisions with the molecules of 
dispersion medium, with the results that each particle pursues an irregular and 
complicated zigzag path. In ultramicroscope (up to about 2 μm) an erratic
motion was seen.

Results in diffuse distribution

Sedimentation:

Stokes’-Cunningham law:

𝑣 =
2𝑟2𝑔(𝜌 − 𝜌0)

9𝜂
1 + 𝐴 𝛬/𝑟

r= spherical particles of radius

v=velocity of sedimentation

g=acceleration due to gravity

ρ =density of disperse system

ρ0 =density of the constant phase

A = 0.85

Λ = the free length of the way of gas molecules



The human respiratory tracts

epiglottis

Vocal cords

Throat

nose

tongue

larynx



Significance of particles size in  the inhalation therapy

When the droplet or particle size is:

More then

30 µm, the drug can be reach the trachea

10-30 µm, 

3-10 µm, 

1-3 µm, 

Less than 0,5 µm, 

bronchus

Ductus alveolaris

Saccus alveolaris

Alveoli pulmonum



Significance of particles size in  the inhalation therapy

• Particles bigger than 5 microns may deposit in the mouth and the
trachea

• Particles between 2 and 5 microns will deposit in bronchi and 
bronchioles

• Particles smaller than 2 microns will also deposit in the peripheral lung





The drug absorption from aerosols

Expirated 25 %

Total quantity

from inhalation 100 %

Sedimentates

in a respiratory tract 50 %

In a lung 25 % Blood circulation 25 %

GI tract defecation



Drug absorption from the lung



Particle deposition in the airways

There are three main mechanism responsible for particulate deposition in the lung:

gravitational sedimentation,

 Impaction

diffusion.



Specific advantages over other dosage forms

• A dose can be removed without contamination of the remaining material. Stability is enhanced
for those substances adversely affected by oxygen and/or moisture.

• When sterility is an important factor, it can be maintained while a dose is being dispensed.

• The medication can be delivered directly to the affected area in a desired form, such as a spray, 
stream and foam.

• Irritation produced by the mechanical application topical medication is reduced or eliminated.



The advantages of drugs applied in aerosols I.

They are equal to intravenously applied pharmacons.

This mode can be used when the drug undergoes change in the GI or its use is uncertain

When we want to exert an effect on pathologic processes of the lungs

The rate of absorption is appreciabbly influenced by the large surface of the lungs (about 100 m2)

The total surface of the capillaries is about 40 m2, which is 40-fold larger than the surface of the
human body.



The advantages of drugs applied in aerosols II.

Drugs are generally delivered to the respiratory tract for the treatment or prophylaxis of airways diseases, 
such as bronchial asthma and cystic fibrosis.

The administration of a drug at its site of action can result in a rapid onset of activity, which may be highly
desirable, for instance when delivering bronchodilating drugs for the treatment of asthma.

Smaller doses can be administered locally compared to delivery by the oral or parenteral routes, thereby
reducing the potential incidence of adverse systemic effects and reducing drug costs.

The pulmonary route is also useful:

Where a drug is poorly absorbed orally, e.g. sodium cromoglycolate, or where it is rapidly metabolized orally, 
e.g. isoprenaline.

To avoidance of first-pass metabolism in the liver may also be advantageous, altoough the lung

itself has some metabolic capability. 



The main fields of therapy

For external use:

For the treatment of the skin

For internal use:

Anthiasthmatic therapy

Antibiotics

Glukokorticoids

Mucolitics (they dissolve the secretion of the lung) 



Requirements of aerosols

• Not irritate the respiratory tract

• To be pH neutral

• Iso-or hypotonic

• Indifferent for the lung

• To be great affinity for the lung receptors

• The drug made in polar or semi-polar solvent

• Eliminate from the lung at the end of the therapy



The advantages of application of an aerosol

It is fast and comfortable

It has a relative fast effect

The wounded skin surface need not be touched

The content of the aerosol will not contaminate after administration

The danger of oxidation is excluded

The drug may be applied into body cavities

Dosing is relative uniform



Components of aerosols

• Propellant,

• Container

• Valve

• Product concentrate



1                         2

3                              4                                 5

Preparation of Aerosols



The process of dispersion:

Breaking into small particles

Dispersing



Aerosol formulation consists of two essential components

Product concentrate

Propellant

The product concentrate consists of active ingredients, or a mixture of active ingredients and 
other necessary agents as solvents, antioxidants and surfactants.



The suitable the propellant has:

Low boiling point

Small toxicity

No irritation of the organism or tissues

Compatible with the components of the preparation

Not imflammable

Not explosive



Propellants

These are responsible for developing the appropriate pressure within the container, and it expels
the product when the valve is opened and aids in the atomization or foam production of the
products.

Various types of propellants are utilizied:

• Fluorinated hydrocarbons (freons)

• Hydrocarbons (propane, butane, isobutane)

• Compressed gases (nitrogen, carbon dioxide, nitrous oxide) 



Why are the CFCs are a good choice?

At room temperature and pressure these are gases, but they readily liquefied by decreasing
temperature or increasing pressure.

The head space of the aerosol is filled with propellant vapour, producing the saturation vapour
pressure at that temperature. On spraying, medicament and propellant are expelled and the head
volume increases. To re-establih the equilibrium, more propellant evaporates and so a constant 
pressure system with consistent spray characteristics is produced.

They cause:

• constant pressure in the bottle

• consistent spray-characteristics



Propellants

Prior to 1978, fluorinated hydrocarbons were used almost exlusively as the propellants for all types of 
pharmaceutical aerosols, as well.  Ozone depletion



Solution systems

These systems are referred to as two-phase systems

Vapour and liquid phases

Solutions preparations are two-phase systems



Water-based aerosols

However the propellants are poor solvents for most drugs.

Relatively large amounts of water can be used to replace all or some of the non-aqueous solvents
used in aerosols.

These products are generally referred to as „water-based” aerosols, and depending on the
formulation, are emitted as a spray or foam.

To produce a spray, the formulation must consist of a dispersion of active ingredients and other
solvents in an „emulsion” system, in which the propellant is in the external phase. 



Suspension or dispersion systems

Various methods have been used to overcome the difficulties encountered that are due to the
use of a cosolvent.

One such system involves a dispersion of active ingredients in the propellant or a mixture of 
propellants.

To decrease the rate of settling of the dispersed particles, various surfactants or suspending
agents have been added to the systems.

These systems have been developes primarily for use with oral inhalation aerosols.



Foam systems

Emulsion and foam aerosols consists of active ingredients, aqueous or non-aqueous vehicle, 
surfactant and propellant, and are dispersed as a stable or quick breaking foam, depending on the
nature of the ingredients and the formulation.

The liquified propellant is emulsified and is generally found in the internal phase.

They may be: aqueous and non~ stable foams, quick-breaking foams and thermal foams.   



Containers

These must withstand high pressures at high temperature (54,4 ˚C) for manufacture.

They may be tinplated steels, aluminium, stainless, plastic and glass containers.

 In practice, MDIs are generally presented in aluminium containers, produced by extrusion to give
seamless containers with 10-30 mL.

Aluminium is relatively inert and may be used uncoated where there is no chemical instability
between containers with an internal coating of a chemically resistant material such as an epoxy
resin, can be used. 

The pressure of the propellant in the container must be at least 250 kPa, while the container must 
tolerate at least 1100 kPa without damage.



The parts of aerosols valve



Inhaled drug therapy

MDI

DPI

Nebulizer



Metered-dose inhalers:

MDI



Common problems associated with the use of MDIs

Failure to remove the protective cap covering the mouthpiece, the inhaler being used inverted

Failure to shake the canister

Failure to inhale slowly and deeply

 In adequate breath-holding

Poor inhalation/actuation synchronization



Metered-dose inhaler and spacer:



Powder Inhalers

Dry Powder Inhalers (1949 )
Spinhaler ( 1969 )
Rotahaler ( 1977 )
Diskhaler ( 1980s)
Turbuhaler ( 1980s)



Powder Inhalers

Dry Powder Inhalers (1949 )
Spinhaler ( 1969 )
Rotahaler ( 1977 )
Diskhaler ( 1980s)
Turbuhaler ( 1980s)



Powder Inhalers

Dry Powder Inhalers (1949 )
Spinhaler ( 1969 )
Rotahaler ( 1977 )
Diskhaler ( 1980s)
Turbuhaler ( 1980s)



Nebulizer:



Nebulizer:





Tests of preparations for inhalation:

Uniformity of delivered dose

Fine particle dose. 

Number of deliveries per inhaler. 



PREPARATIONS FOR INHALATION: AERODYNAMIC ASSESSMENT OF 
FINE PARTICLES (Ph Eur 2.9.18.)

APPARATUS A - GLASS IMPINGER
APPARATUS B - METAL IMPINGER
APPARATUS C – MULTI-STAGE LIQUID IMPINGER
APPARATUS D – “ANDERSEN” SIZING SAMPLER



PREPARATIONS FOR INHALATION: AERODYNAMIC ASSESSMENT OF FINE 
PARTICLES (Ph Eur 2.9.18.) APPARATUS D – “ANDERSEN” SIZING SAMPLER



[1] Vitthal S. KULKARNI, Mohammed ALI: Handbook of Non-Invasive Drug Delivery 
Systems. London: Elsevier, 2010. -ISBN 9780815520252. –pp 209-246.

[2] EUROPEAN PHARMACOPOEIA 6.0. Strasbourg: EDQM, 2004. -ISBN 9287152810

[3] Geoffrey J. LAURENT and Steven D. SHAPIRO: ENCYCLOPEDIA OF RESPIRATORY
MEDICINE. ACADEMIC PRESS ELSEVIER, 2006. 978-0124383609. –pp 58-64. 
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Packaging

Primer packing materials. Describing primer packing materials 
and containers: glass, plastic. Investigations. Special packing 

materials.



1963 Essential requirements of pharmaceutical packaging were outlined in the following text:

The packaging material should:

• Not react with the preparation in such a way as to alter the 

identity, strength, quality

purity of the drug/preparation

• Give adequate protection against

deterioration and contamination

FDA guidelines for packaging



1987 Guidance for submitting documentation for packaging for human drug and biologics

The drug packaging must maintain the standard of identity, strength, quality and purity of the drug for its
intended shelf-life

The document has clear format for submitting information

Name
• Containers are
• Specified by name
• Ampoules
• Vials
• Cartridges
• Pre-filled syringes
• Pressured containers
• Blister packaging components
• Large volume bottles

FDA guidelines for packaging



Format:

 Name of manufacturer

 Description of packaging components

 Sampling plan

 Acceptance specifications

 Test methodology

FDA guidelines for packaging

Written procedures detailing:

 Identification

 Handling

 Sampling

 Incoming material testing

 Supplier testing-certification

 Approval or rejection

 Description- entire packaging operation

 relevant in-process controll



Traditional view:

Containing

Avoiding product loss 

Preventing contamination

Modern view:

Ensuring:

Shelf life

Safety

Efficacy

Compliance

Application

Changing role of packaging



Packaging (design and development) should always consider the economical
needs together with  sustainability envinronmental safety, as well. 

Packaging

Packaging provides: During the following lifecycle stages

Protection Use

Containment Transport

Presentation Display

Identification and information Storage

Convenience and compliance



The packaging must provide adequate protection of the drug product against the hazards which can
be encountered during storage and distribution. 

These may be of climatic, physical, chemical or biological nature. In addition to providing
protection against outside influences for at least 2 years, the materials of the pack must 
themselves not react with or cause changes of the preparation. 

Role of packaging



Protect the quality of the product

Provide unambiguous identification of the content

Provide the necessary instructions for use, and warnings

Contribute guidance to the treatment by stimulating correct use of the drug.

The packaging of industrially prepared drug products will continue to:



Packaging must protect the product

Factors which can influence the quality of pharmaceutical
preparations:

Climatic factors: Physical factors: Chemical factors:
Biological factors:

Temperature Compression
Incompatibility Bacteria

Moisture
Shock

Leaching 
(separation of 
ingredients)

Micro-organism

Sun light (UV)
Vibration Permeation Human beings

Gases (O2, SO2)
Puncture Insects/rodents



Ph. Eur. Definitions: 

Well-closed container: A well-closed container protects the contents form contamination with extraneous

solids and liquids and form loss of contents under ordinary contiditions of handling, storageand

transport.

Airtight container: An airtight container is impermeable to solid, liquids and gases under ordinary

conditions of handling, storage and transport. If the conatiner is intended to be opened on more than 1

occasion, it must be so designed that it remains airtight after re-closure.

Sealed container: As sealed container is a container closed by fusion of the material of the container.

Tamper-proof conatiner: A tamper proof conatiner is a closed container fitted with a device that

reveals irreversibly whether the container has been opened.

Child-proof container: A container that is fitted with a closure that prevents

opening by children.



Personnel

• The administrativ unit

• The advanced ware house unit

• The operational sector

Premises, operational circuits and equipment

Documentation

• Reference documents

• Working documents

Organisation of a packaging unit



Immediate packaging articles

• Packaging articles acting as containers

Dry oral forms

• Blister packs and plastics
• Thermoplastics

• Thermosetting

Categories of packaging articles



Material Symbol Price

Polystyrene
Polyvinyl
Low density polyethylene
High density polyethylene
Polypropylene

PS
PVC
PE ld
PE hd
PP

Low

Acrylonitrile
Butadiene
Styrene
Methyl polymethacrylate
Cellulose acetate

ABS

MP
CA

Moderate

Cellulose acetobutyrate
Polycarbonate
Polyacetal
Polyamide

ABC
PC
PAC
PA

High

Polyfluoride PF Very high

Main thermoplastics



Material Symbol Price

Phenoplast
Aminoplast
Polyester
Epoxy
Silicone

PF
UF/MF Low

High

Main thermosetting



• The main material used for blister packaging of dry oral dosage forms
is PVC. For medicinal products that are more sensitive to humidity, 
composite PVC/PVDC materials are used.

• The most important parameter is permeability

PVC packaging for blisters



Materials P.Gas P. water Density

PVC 0.73 1.2 1.32

PVDC 2 0.5 to 4 1.7

PETG 1.64 2.3 1.27

PET 7 2.1 1.34

PAN 0.05 3.2 1.15

Trimmed PS 19.4 5.5 1.06

PT 8202 EVOH 0.7 2.3 1.33

Permeabilities of a few materials



• Various capacities can be used for immediate packaging of tablets, 
capsules, sugar-coated tablets (if the stability results in blister packs
are not satisfactory)

Plastic bottles



Type I-glass are used in bottle or vial form

(borosilicate, neutral in mass) 

Must comply with PhEur standards

(hydrolytic resistance, heavy metals, arsenic and pyrogens)

Injection forms



The hydrolytic class of glass 
refers to its chemical 
durability, or in other words 
how likely a glass object (test 
tube, packaging, vial) is to 
cause contamination to the 
samples inside.

Hydrolytic class:



• Thermoplastics and glass

• Chemical inertia is the main characteristic

Miscellaneous forms (suppositories, oral suspensions, eye drops, 
ointments etc.)



• For dry oral forms, printed composite aluminium material with 
thermosetting varnish is used for closing blister packs.

• Usual thickness 20 microns

• Thermoplastics 200 to 250 microns

• Themoplastic and glass bottles are closed with caps, if necessary, they
are fitted with desiccant capsules.  

Packaging articles involved in stoppering



The purpose of ISO 10985:2009 is to specify caps that provide:

• guarantee of originality of the closure up to the point of 
administration;

• compression of the sealing element (rubber closure) on to the 
sealing surfaces of the infusion and/or injection bottles;

• protection of the sealing element against soiling and mechanical 
damage;

• simple and injury-free opening of the closure in order to expose the 
penetration area of the rubber closure and/or to permit total removal 
of the cap.

Caps



• Non-biological pyrogen

• Aging-non-flexible

• Aggregation of rubber during aging

Drawback of rubber caps



• Consist of flat card packs, labels and leaflets

• The quality and production conditions of the packs
are important.

Secondary packaging articles



• Consists of cardboard boxes and films for hooping
and bundling.

• These are pooling and distribution elements

Tertiary packaging articles



Articles/
control

Appearance Dimensions Use Other Comments

glass Ext.and int.
Cleanliness
Dust, odour
Homogenity of glass
(splinters, bubbles, 
colours etc.)
Deformations
Condition of ring, of 
the neck

Compl. Of dim. 
Relative to plan
Functional scores
Volume, weight
Paralellism, base of 
neck
Ring and neck
diameter

Contr. Of 
thickness

Distr. At various
points

Tension on a 
polariscope

Resistance to
impacts
Stoppering test
Label-sticking test
Checking of 
siliconing

Contr. Of 
hydraulic
resistance

Heavy metals

Arsenic
pyrogens

With respect to the 
latter controls, it is 
preferable to 
systematically
compare the results
of various parameters
of each entry relative
to one before to alert
the operator to any
anomalia

Types of articles and main control parameters
(immediate P.A.)



Articles/
control

Appearance Dimensions Use Other Comments

Plastic
materials

Int. And ext. 
Cleanliness
Homogenity of 
mass
Shades, colours
Text
Transparency
Drying of ink
Adhesive tape
test
Fatty substances
Siliconing
Stoppering
inclusions

Specification of 
order requir.
Volume
Bottle and neck
diameters
Film-coating sheet
width
Film-coating gsm
Film-coating
thickness
Total height
Height of neck
All functions
scores

Thickness
difference

Resistance to 
pressure and 
crushing
Leak test
Spraying 
system test
Elasticity test
Label-sticking
test
Gas
permeability
(oxygen)

Identification
Neutrality
Chemical
inertia
Arsenic, heavy
metals, toxic
discharges
Pyrogens
Reducing or
haemolysing
substances

See below

Types of articles and main control parameters
(immediate P.A.)



Types of articles and main control parameters
(immediate P.A.)

Articles/
control

Appearance Dimensions Use Other Comments

Case of flexible
tubes

Ext. And int. 
Cleanliness
Dust, odour
Homogenity of metal
Presence and quality
of varnish
Presence of 
otherwise of 
shavings at opening
Colour
Text
Compliance with 
control sample

Compliance relative
to plan
Mean weight
Tube axis
Total lenght
Length and 
diameter of 
cylindrical part
Int and ext diameter
of body opening
Length and 
diameter of top

Thickness and 
distribution of 
metal by 
sectioning at
various points
Resistance to 
bending on 
the machine
Leak test
Screwing and 
unscrewing
test
Varnish non-
detachment
test in the 
presence of 
the product to 
be packaged

Identification of 
varnish atoxicity
compatibility
Graphics
Closing system
Checking of 
varnish quality
using a mercury
chloride solution
test

This control is not
systematically
conducted



This has been a general term, since a distinction can be made between the 
following materials:

• Film-coatings obtained from pure cellulose

• Films, thin sheets of plastic

• Composites proper, that are produced by sticking together a cellulose film-
coating and a metal foil (generally annealed aluminium)

Case of composite materials



Types of articles and main control parameters
(immediate P.A.)

Articles/
control

Appearance Dimensions Use Other Comments

Stoppering and 
stopper 
elements:
Stoppers
• Caps
• Seals
• Capsules
• Tops
• Elastomers
• Aluminium

foils for blister
pack
heatsealing

Cleanliness, dust
Homogenity of 
material mass
Overall appearence
Malformations
defects
Colours
Graphics
Traces of foreign
bodies
Checking of silicones
burrs

Compliance relative
to the acceptable
limits plan or final
corrected proof
Aluminium for
blister packs
Sheet width
thickness
Flange diameter
Nipple diameter
Vault thickness
Mean weight
Individual weight
Height of 
compensator, if
applicable

Test for good
running though
the machine

Seal
Under vacuum
in a methylene
blue staining
solution
Ease of 
perforation

Insertion or
opening test

The laboratory
controls are
specified by 
PhEur
Clarity of 
aqueous extract
Testing for
heavy metals, 
amine and 
ammonium
hydroxide
derivatives, pH, 
pyrogens

graphics

The list of 
parameters
controlled is not
exhaustive, each
user may
supplement it as a 
function of khis 
own needs or
requirements



Types of articles and main control parameters
(secondary P.A.)

Articles/
control

Appearance Dimensions Use Other Comments

Flat card, 
packs
Boxes
Paper, labels
leaflets

Clenaliness
Apperance of 
packaging on 
receipt
Homogenity of 
flat card (pack)
Of paper sheet
Graphics, colour, 
ink
Assesment of 
varnish, if
applicable

mixtures

Compliance with 
plan or order
specifications

Thickness

format

Shaping or
volume
creation test
Adhesion
point inside
the pack

Pack adhesion
not straight
Checking
position of 
unvarnished
areas for
affixing of
price label

Fibre direction
of the card

Checking of 
correct release
of closure tabs

Evaluation of ink
quality and 
colours



Types of articles and main control parameters
(tertriary P.A.)

Articles/
control

Appearance Dimensions Use Other Comments

Cardboard box

Film for
hooping or
bundling

Cleanliness

Correct behaviour
of reels (sires
properly formed

Compliance
relative to 
machinability
requirements
in the 
specifications

Volume creation
in compliance
Adhesion point
Preventing
opening of the 
boksz in the 
crating
machnine



The secondary packaging of all medicines must bear the following mandatory information:

The international non-proprietary name (INN)

The qualitative and quantitative composition of active ingredients per dosage unit or for a determined volume
or weight

The pharmaceutical form

The list of excipients with a known effect or action. For injection, topical products and eye drops, ALL the 
excipients must be listed

The method and route of administration

The instruction –keep out of reach of children-

SECONDARY PACKAGING
(legislative requirements)



The secondary packaging of all medicines must bear the following mandatory information:

The manufacturing batch number and expiry date in full

Special storage precautions, if applicable. These precautions max be represented by signs or pictograms

The name and address of the company distributing the product and, if this is not also the manufacturer, the 
name and address of the latter

The text – authorised medicine No.- followed by a product licence number

For all medicines which are not prescription-only products:therapeutic indication

The dispensing class

SECONDARY PACKAGING
(legislative requirements)



When medicines are contained inside an external packaging that complies with the above mentioned
requirements, they should also bear at least the following indications on their immediate packaging:

For blister packs:

• The INN

• The batch No./expirary date

• The name of the company distributing the medicine/manufacturer

For vials and other small-sized packaging:

• The method and route of administration

• The content, in weight, volume or units

IMMEDIATE PACKAGING
(legislative requirements)



It must include:

1. Identification of medicine:

INN

 a complete qualitative list of active ingredients and excipients

pharmaceutical form and content in weight, volume or dosage units

Pharmacotherapeutic class

The name and address of the distributor/manufacturer

2. Therapeutic indications

3. Contraindications, precautions for use and interactions with other medicines

4. Instructions required for correct use (dosage, method and route of administration, measures to be 
taken in the event of overdose)

5. Undesirable effects

6. An instruction to consult the expirary date, along with special storage precautions

7. The date on which the leaflet was last revised

PACKAGE INSERT (LEAFLET)
(legislative requirements)



Packaging has evolved beyond a simple container, to become a functional
and integral part of the pharmaceutical product.

Modern packaging has become an indispensable tool in enhancing the 
product

Conclusion:



[1] FDA, Guidance for Industry Container Closure Systems for Packaging Human Drugs and Biologics,
USA, http://academy.gmp-compliance.org/guidemgr/files/ucm070551.pdf, 2020.11.20.

[2] Nityanand ZADBUKE, Sadhana SHAHI, Bhushan GULECHA, Abhay PADALKAR, Mahesh THUBE:
Recent trends and future of pharmaceutical packaging technology, Journal of pharmacy & bioallied
sciences, 2013 –pp: 98-110. doi:10.4103/0975-7406.111820

[3] Basant Amarji, Amol Kulkarni, Pran Kishore, Deb Deepika, Rahul Maheshwari, Rakesh K.Tekade:
Dosage Form Design Parameters. London: Academic Press, 2018. -ISBN 978-0-12-814421-3 –pp 521-
552.

[4] European Pharmacopoiea 7.0
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Vaginal dosage forms



The female reproductive tract

External genitalia:

•vulva

Internal genitalia:

•Vagina

•Cervix

•Uterus

•Fallopian tubes

•Ovaries

•Paraovarian structures

•Urethra and bladder

•Ureter

•Rectum and anal canal



Anatomy of the vagina

• 8-10 cm long, 2-3 cm wide, flattened muscule tube.

• The epithelium shows only 6-8 layers of cells in the immature female.

• After puberty many more layers are present.

• The superficial zone of epithelium contains glycogen.

• The vaginal epithelium undergoes cyclic hystologic change in association with 
menstruation

• The vaginal pH is normally 3.8 – 4.5



Döderlein’s lactobacillus

Döderlein’s bacillus

•Albert Döderlein, 1860-1941, German 
obstetrician

•Gram+, anaerob, rod-shaped organism

•Liberation of glycogen and reaction 
with Döderlein’s bacillus products lactic 
acid

•The acidity accounts for the resistance 
of the adult vagina to infections.



The indications of local use of vaginal dosage forms

• Fluor

• Local contraceptives

• Hygienic materials, desodorants

• Prophylactic of veneal disease



The indications of local use of vaginal dosage forms
Fluor, pruritus, inflammation

Mostly the causes are because of infection:

• Bacterialis vaginosis (BV)

• Trichomoniasis (Trichomonas vaginalis)

• Candidiasis (Candida albicans)



To compound a medicine, we must know:

• the temperature of the vagina

• the quantity, pH and water content of the vaginal liquid

• the movement and pressure fluctuation of the vaginal wall

• the situation of the vagina

• the influence of the vehicle



Vaginal absorption

a) Physiological factors

b) Physicochemical properties of drugs

Drugs are transported accross the vaginal membrane by:

•transcellular –route

•intracellular route

•vesicular transport mechanisms

•receptor-mediated transport mechanisms



Vaginal preparations

Vaginal preparations are liquid, semi-solid, or solid preparations intended
for administration to the vagina usually in order to obtain a local effect.
They contain one or more active substances in a suitable basis.



Vaginal preparations:

• Vaginal suppositories (pessaries)

• Vaginal tablets

• Vaginal capsules

• Vaginal solutions, emulsions, suspensions

• Tablets for vaginal solutions and suspensions

• Vaginal foams

• Medicated vaginal tampons



The testing of vaginal dosage forms:

 Uniformity of content

 Uniformity of mass

 Deliverable mass or volume

 Dissolution

 Disintegration



Vaginal suppositories (Pessaries )

Vaginal suppositories are cylindrical (6-10 g), globular (globuli, 1-4 g), or
have a flattened ovular form (ovula, 2-3 g).

The vaginal preparations: 

melt at the vaginal temperature

 dissolve in the vaginal liquid

 form a foam with the vaginal liquid



Pessaries
(European Pharmacopoeia 6.0)

Pessaries are solid, single-dose preparations. They have various shapes, 
usually ovoid, with a volume and consistency suitable for insertion
into the vagina.

Excipients: diluents, adsorbents, surface-active agents, lubricants, antimicrobial
preservatives, colouring matters.



Production of pessaries:

MOULDING COLD COMPRESSION



Vehicles

1. Lipophilic vehicle Cocoa butter

2. Hydrophilic vehicles Macrogols, mixture of macrogols and 
glycerinated gelatine



Vaginal tablets

Vaginal tablets are
solid, single-dose

preparations.

Vaginal capules

Vaginal capsules (shell
pessaries) are solid, single-

dose preparations. They are
generally similar to soft

capsules.



Vaginal solutions, emulsions and suspensions

Vaginal solutions, emulsions and suspensions are liquid preparations intended for local 
effect, for irrigation or for diagnostic purposes. They may consist excipients.

They are supplied in single-dose containers. The container is adapted to deliver the
preparation to the vagina, or it is accompained by a suitable applicator.



Tablets for vaginal solutions and suspensions

Tablets intended for the preparation of vaginal solutions and suspensions are single-dose
preparations which are dissolved or dispersed in water at the time of administration.



Semi-solid vaginal preparations

These are ointments, creams or gels. They are often supplied in single-dose
containers. The conatiner is provided with a suitable applicator.



Vaginal foams

Medicated foams are preparations consisting of large volumes of gas dispersed in a
liquid generally containing one or more active substances,a surfactant ensuring their
formation and various other excipients.



Medicated vaginal tampons

Medicated tampons are solid, single-dose preparations intended to be inserted into
the body cavities for a limited period of time. They consist a suitable material such
as cellulose, collagen or silicone impregnated with one or more active substances.

Medicated vaginal tampons are solid, single-dose preparations intended to be
inserted in the vagina for limited time.



IUD, intrauterin device



Local contraceptives

Contraceptive sponge Contraceptive gel forming film 



Cervical cap



Female condom



Vaginal ring 





Vaginal irrigation Bag  



Vaginal douche bulb syringe



[1] Rita PALMEIRA-DE-OLIVEIRA, Ana PALMEIRA-DE-OLIVEIRA, José MARTINEZ-DE-OLIVEIRA: New 
strategies for local treatment of vaginal infections. -In: Advanced Drug Delivery Reviews, 2015., 92 -
p. 105-122.

[2] Carla M. CARAMELLA, Silvia ROSSI, Franca FERRARI, Maria Cristina BONFERONI, Giuseppina 
SANDRI: Mucoadhesive and thermogelling systems for vaginal drug delivery. –In: Advanced Drug
Delivery Reviews (2015) –p. 39–52

[3]  European Pharmacopoeia 6.0 

[4] Contraceptive Film: https://www.verywellhealth.com/types-of-spermicide-906824

2020.11.10

[5] NuvaRing Patient Information Leaflet: 

https://www.ogyei.gov.hu/kiseroirat/bh/bh_0000021825_20190512225850.doc

2020.11.10
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Good Manufacturing Practice



Good Practices in Pharmaceutics



Medicinal Products in the EU:

The pharmaceutical industry of the European Union maintains high standards of Quality Management in
the development, manufacture and control of medicinal products.

A system of marketing authorisations ensures that all medicinal products are assessed by a competent
authority to ensure compliance with contemporary requirements of safety, quality and efficacy.



EudraLex:



EUDRALEX, Vol. 4: 

Volume 4 of "The rules governing medicinal products in the European Union" 
contains guidance for the interpretation of the principles and guidelines of GOOD

MANUFACTURING PRACTICES for medicinal products for human and veterinary use laid 
down in Commission Directives 91/356/EEC, as amended by Directive 2003/94/EC, 
and 91/412/EEC respectively.



EUDRALEX, Vol. 4: 

EU Guidelines to Good Manufacturing Practice Medicinal Products for Human 
and Veterinary Use: 

Document History: 

1989: The first edition of the Guide was published, including an annex on the 
manufacture of sterile medicinal products.

January, 1992: The second edition was published; implementing Commission
Directives laying down the principles and guidelines on good manufacturing 
practice for medicinal products for human use as well as for veterinary medicinal 
products. 



EUDRALEX, Vol. 4: 

The Guide is presented in four parts and supplemented by a series of annexes. 

 Part I covers GMP principles for the manufacture of medicinal products. 

 Part II covers GMP for active substances used as starting materials. 

 Part III contains GMP related documents, which clarify regulatory expectations. 

 Part IV covers GMP requirements for Advanced Therapy Medicinal Products (biologics)



EUDRALEX, Vol. 4, Part I:
Basic Requirements for Medicinal Products

 Chapter 1 - Pharmaceutical Quality System

 Chapter 2 - Personnel 

 Chapter 3 - Premise and Equipment 

 Chapter 4 – Documentation

 Chapter 5 - Production 

 Chapter 6 - Quality Control 

 Chapter 7 - Outsourced activities

 Chapter 8 - Complaints and Product Recall

 Chapter 9 - Self Inspection



EUDRALEX, Vol. 4, Part I, Chapter 1 - Pharmaceutical Quality System: 

Pharmaceutical Quality System

Quality Management is a wide-ranging concept, which covers all matters, which
individually or collectively influence the quality of a product. It is the sum total of the
organised arrangements made with the objective of ensuring that medicinal products
are of the quality required for their intended use. Quality Management therefore
incorporates Good Manufacturing Practice. 



EUDRALEX, Vol. 4, Part I, Chapter 1 - Pharmaceutical Quality System: 

A Pharmaceutical Quality System appropriate for the manufacture of medicinal products should ensure that:

(i) Product realisation is achieved by designing, planning, implementing, maintaining and continuously

improving a system that allows the consistent delivery of products with appropriate quality attributes;

(ii) Product and process knowledge is managed throughout all lifecycle stages;

(iii) Medicinal products are designed and developed in a way that takes account of the requirements of Good 

Manufacturing Practice;

(iv) Production and control operations are clearly specified and Good Manufacturing Practice adopted;

(v) Managerial responsibilities are clearly specified;

(vi) Arrangements are made for the manufacture, supply and use of the correct starting and 

packaging materials, the selection and monitoring of suppliers and for verifying that each 

delivery is from the approved supply chain;

(vii) Processes are in place to assure the management of outsourced activities.



EUDRALEX, Vol. 4, Part I, Chapter 1 - Pharmaceutical Quality System: 

(viii) A state of control is established and maintained by developing and using effective monitoring and
control systems for process performance and product quality.

(ix) The results of product and processes monitoring are taken into account in batch release, in the
investigation of deviations, and, with a view to taking preventive action to avoid potential deviations
occurring in the future.

(x) All necessary controls on intermediate products, and any other in-process controls and validations are
carried out;

(xi) Continual improvement is facilitated through the implementation of quality improvements appropriate
to the current level of process and product knowledge.

(xii) Arrangements are in place for the prospective evaluation of planned changes and their
approval prior to implementation taking into account regulatory notification and approval
where required; the effectiveness and applicability of the Pharmaceutical Quality System.



EUDRALEX, Vol. 4, Part I, Chapter 1 - Pharmaceutical Quality System: 

(xiii) After implementation of any change, an evaluation is undertaken to confirm the quality objectives
were achieved and that there was no unintended deleterious impact on product quality;

(xiv) An appropriate level of root cause analysis should be applied during the investigation of deviations,
suspected product defects and other problems. This can be determined using Quality Risk Management
principles. In cases where the true root cause(s) of the issue cannot be determined, consideration should
be given to identifying the most likely root cause(s) and to addressing those. Where human error is
suspected or identified as the cause, this should be justified having taken care to ensure that process,
procedural or system based errors or problems have not been overlooked, if present. Appropriate
corrective actions and/or preventative actions (CAPAs) should be identified and taken in response to
investigations.
The effectiveness of such actions should be monitored and assessed, in line with Quality Risk Management
principles.



EUDRALEX, Vol. 4, Part I, Chapter 1 - Pharmaceutical Quality System: 

(xv) Medicinal products are not sold or supplied before a Qualified Person has certified that each
production batch has been produced and controlled in accordance with the requirements of the Marketing 
Authorisation and any other regulations relevant to the production, control and release of medicinal
products;

(xvi) Satisfactory arrangements exist to ensure, as far as possible, that the medicinal products are stored, 
distributed and subsequently handled so that quality is maintained throughout their shelf life;

(xvii) There is a process for self-inspection and/or quality audit, which regularly appraises 



Good Manufacturing Practice is that part of Quality Management which ensures

that products are consistently produced and controlled to the quality standards

appropriate to their intended use and as required by the Marketing 

Authorisation, Clinical Trial Authorisation or product specification.

Good Manufacturing Practice is concerned with both production and quality 

control. 



The basic requirements of GMP are: 

All manufacturing processes are clearly defined, systematically reviewed in the light 
of experience and shown to be capable of consistently manufacturing medicinal 
products of the required quality and complying with their specifications; 

 Critical steps of manufacturing processes and significant changes to the process 
are validated; 



The basic requirements of GMP are: 

 All necessary facilities for GMP are provided including:

• Appropriately qualified and trained personnel;
• Adequate premises and space;
• Suitable equipment and services;
• Correct materials, containers and labels;
• Approved procedures and instructions, in accordance with the Pharmaceutical 
Quality System;
• Suitable storage and transport;

 Instructions and procedures are written in an instructional form in clear and 
unambiguous language, specifically applicable to the facilities provided; 



The basic requirements of GMP are: 

 Procedures are carried out correctly and operators are trained to do so;

 Records are made, manually and/or by recording instruments, during manufacture
which demonstrate that all the steps required by the defined procedures and 
instructions were in fact taken and that the quantity and quality of the product was 
as expected.

 Any significant deviations are fully recorded, investigated with the objective of 
determining the root cause and appropriate corrective and preventive action 
implemented; 



The basic requirements of GMP are: 

Records of manufacture including distribution which enable the complete history of a 
batch to be traced are retained in a comprehensible and accessible form;

The distribution of the products minimises any risk to their quality and takes account 
of Good Distribution Practice;

A system is available to recall any batch of product, from sale or supply;

Complaints about products are examined, the causes of quality defects investigated
and appropriate measures taken in respect of the defective products and to
prevent reoccurrence. 



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

The manufacturer should have an adequate number of personnel with the necessary
qualifications and practical experience. Senior management should determine and
provide adequate and appropriate resources (human, financial, materials, facilities and
equipment) to implement and maintain the quality management system and continually
improve its effectiveness. The responsibilities placed on any one individual should not be
so extensive as to present any risk to quality.

People in responsible positions should have specific duties recorded in written job
descriptions and adequate authority to carry out their responsibilities. Their duties
may be delegated to designated deputies of a satisfactory qualification level. There
should be no gaps or unexplained overlaps in the responsibilities of those personnel
concerned with the application of Good Manufacturing Practice.



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

Senior Management should appoint Key Management Personnel including 

 the head of Production, 
 the head of Quality Control, 
 an adequate number, but at least one, Qualified Person(s) 

Normally, key posts should be occupied by full-time personnel.

The heads of Production and Quality Control must be independent from each other. 



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

The duties of the Qualified Person(s) can be summarised as follows:

for medicinal products manufactured within the European Union, a Qualified Person must ensure that each 
batch has been manufactured and checked in compliance with the laws in force in that Member State and in 
accordance with the requirements of the marketing authorisation;

in the case of medicinal products coming from third countries, irrespective of whether the product has been
manufactured in the European Union a Qualified Person must ensure that each production batch has 
undergone in a Member State a full qualitative analysis, a quantitative analysis of at least all the active 
substances and all the other tests or checks necessary to ensure the quality of medicinal products in 
accordance with the requirements of the marketing authorisation. The Qualified Person must certify in a 
register or equivalent document, as operations are carried out and before any release, that
each production batch satisfies the provisions of the current directives of the EU.  



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

Qualified Person, minimum conditions of qualification:

A qualified person shall be in possession of a diploma, certificate or other evidence of formal qualifications 
awarded on completion of a university course of study, or a course recognized as equivalent by the Member 
State concerned, extending over a period of at least four years of theoretical and practical study in one of the 
following scientific disciplines: pharmacy, medicine, veterinary medicine, chemistry, pharmaceutical 
chemistry and technology, biology.



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

Qualified Person, minimum conditions of qualification:

The course shall include theoretical and practical study bearing upon at least the following basic subjects:
- Applied physics
- General and inorganic chemistry
- Organic chemistry
- Analytical chemistry
- Pharmaceutical chemistry, including analysis of medicinal products
- General and applied biochemistry (medical)
- Physiology
- Microbiology
- Pharmacology
- Pharmaceutical technology
- Toxicology
- Pharmacognosy



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

Qualified Person, minimum conditions of qualification:

The qualified person shall have acquired practical experience over at least two years, in one or more 
undertakings which are authorized to manufacture medicinal products, in the activities of qualitative 
analysis of medicinal products, of quantitative analysis of active substances and of the testing and checking 
necessary to ensure the quality of medicinal products.



EUDRALEX, Vol. 4, Part I, Chapter 2 - Personel: 

 Training

 Personnel Hygiene

 Consultants

Every person entering the manufacturing areas should wear protective
garments appropriate to the operations to be carried out. 



EUDRALEX, Vol. 4, Part I, Chapter 3 - Premises and Equipment: 

Premises and equipment must be located, designed, constructed, adapted and
maintained to suit the operations to be carried out. Their layout and design must aim
to minimise the risk of errors and permit effective cleaning and maintenance in order
to avoid cross-contamination, build-up of dust or dirt and, in general, any adverse
effect on the quality of products.



EUDRALEX, Vol. 4, Part I, Chapter 3 - Premises and Equipment: 

 Premises should be situated in an environment which, when considered together with measures to 
protect the manufacture, presents minimal risk of causing contamination of materials or products.

 Premises should be carefully maintained, ensuring that repair and maintenance operations do not 
present any hazard to the quality of products. They should be cleaned and, where applicable, disinfected 
according to detailed written procedures.

 Lighting, temperature, humidity and ventilation should be appropriate and such that they do not 
adversely affect, directly or indirectly, either the medicinal products during their manufacture and 
storage, or the accurate functioning of equipment.

 Premises should be designed and equipped so as to afford maximum protection against the entry of 
insects or other animals.

 Steps should be taken in order to prevent the entry of unauthorised people. Production, storage and 
quality control areas should not be used as a right of way by personnel who do not work in them.



EUDRALEX, Vol. 4, Part I, Chapter 3 - Premises and Equipment: 

 Production Area,

 Storage Areas, 

 Quality Control Areas,

 Ancillary Areas



EUDRALEX, Vol. 4, Part I, Chapter 3 - Premises and Equipment: 

EQUIPMENT
Manufacturing equipment should be designed, located and maintained to suit its

intended purpose.
Repair and maintenance operations should not present any hazard to the quality of the

products.
Manufacturing equipment should be designed so that it can be easily and thoroughly

cleaned. It should be cleaned according to detailed and written procedures and stored
only in a clean and dry condition.

Washing and cleaning equipment should be chosen and used in order not to be a
source of contamination.

Equipment should be installed in such a way as to prevent any risk of error
or of contamination.

Defective equipment should, if possible, be removed from production
and quality control areas, or at least be clearly labelled as defective.



EUDRALEX, Vol. 4, Part I, Chapter 4 - Documentation: 

Site Master File: A document describing the GMP related activities of the manufacturer. 

Instructions type: Record/Report type:

Specifications Records

Manufacturing Formulae Certificates of Analysis

Processing, Packaging and Testing 
Instructions

Reports

SOPs



EUDRALEX, Vol. 4, Part I, Chapter 4 - Documentation: 

Good Documentation Practices

 Handwritten entries should be made in clear, legible, indelible way.
 Records should be made or completed at the time each action is taken and in such a

way that all significant activities concerning the manufacture of medicinal products 
are traceable.

 Any alteration made to the entry on a document should be signed and dated; the
alteration should permit the reading of the original information. Where appropriate, 
the reason for the alteration should be recorded. 



EUDRALEX, Vol. 4, Part I, Chapter 5 - Production: 

Production operations must follow clearly defined procedures; they must comply with the principles of Good 
Manufacturing Practice in order to obtain products of the requisite quality and be in accordance with the 
relevant manufacturing and marketing authorisations.

Involves these topics: 

 Prevention of cross-contamination in production
 Validation
 Starting materials
 Processing operations: intermediate and bulk products
 Packaging materials and operations
 Finished products
 Rejected, recovered and returned materials 



EUDRALEX, Vol. 4, Part I, Chapter 6 - Quality Control: 

Quality Control is concerned with sampling, specifications and testing as well as the organisation,
documentation and release procedures which ensure that the necessary and relevant tests are carried out,
and that materials are not released for use, nor products released for sale or supply, until their quality has
been judged satisfactory.

Quality Control is not confined to laboratory operations, but must be involved in all decisions which may
concern the quality of the product.

The independence of Quality Control from Production is considered fundamental to the satisfactory
operation of Quality Control.

Sampling and Testing, On-going stability programmes



EUDRALEX, Vol. 4, Part I, Chapter 7 - Outsourced Activities: 

Any activity covered by the GMP Guide that is outsourced should be appropriately defined, agreed
and controlled in order to avoid misunderstandings which could result in a product or operation of
unsatisfactory quality.

There must be a written Contract between the Contract Giver and the Contract Acceptor which
clearly establishes the duties of each party.

The Quality Management System of the Contract Giver must clearly state the way that the Qualified
Person certifying each batch of product for release exercises his full responsibility.



EUDRALEX, Vol. 4, Part I, Chapter 8 –
Complaints, Quality Defects and Product Recalls: 

In order to protect public and animal health, a system and appropriate procedures should be in
place to record, assess, investigate and review complaints including potential quality defects, and
if necessary, to effectively and promptly recall medicinal products for human or veterinary use and
investigational medicinal products from the distribution network.

Quality Risk Management principles should be applied to the investigation and assessment of
quality defects and to the decision-making process in relation to product recalls corrective and
preventative actions and other risk-reducing actions.



EUDRALEX, Vol. 4, Part I, Chapter 8 –
Complaints, Quality Defects and Product Recalls: 

All concerned competent authorities should be informed in a timely manner in case of a
confirmed quality defect (faulty manufacture, product deterioration, detection of falsification, non-
compliance with the marketing authorisation or product specification file, or any other serious 
quality problems) with a medicinal or investigational medicinal product which may result in the 
recall of the product or an abnormal restriction in the supply. 

In case of outsourced activities, a contract should describe the role and responsibilities of the
manufacturer, the marketing authorisation holder and/or sponsor and any other relevant third
parties in relation to assessment, decision-making, and dissemination of information and
implementation of risk-reducing actions relating to a defective product. Such contracts should also 
address how to contact those responsible at each party for the management of quality defect and 
recall issues.



EUDRALEX, Vol. 4, Part I, Chapter 10 – Self Inspections:

 Self inspections should be conducted in order to monitor the implementation and compliance 
with Good Manufacturing Practice principles and to propose necessary corrective measures.

 Personnel matters, premises, equipment, documentation, production, quality control,
distribution of the medicinal products, arrangements for dealing with complaints and recalls, 
and self inspection, should be examined at intervals following a pre-arranged programme in 
order to verify their conformity with the principles of Quality Assurance.

 Self inspections should be conducted in an independent and detailed way by designated
competent person(s) from the company. Independent audits by external experts may also be
useful.

 All self inspections should be recorded.



EUDRALEX, Vol. 4, Part II:
Basic Requirements for Active Substances used as Starting Materials

These guidelines are intended to provide guidance regarding Good Manufacturing Practice (GMP) for
the manufacture of active substances under an appropriate system for managing quality.

It is also intended to help ensure that active substances meet the requirements for quality and purity that they
purport or are represented to possess.
In these guidelines “manufacturing” includes all operations of receipt of materials, production, packaging,
repackaging, labeling, relabelling, quality control, release, storage and distribution of active substances and
the related controls.

The term “should” indicates recommendations that are expected to apply unless shown to be inapplicable,
modified in any relevant annexes to the GMP Guide, or replaced by an alternative demonstrated to provide at
least an equivalent level of quality assurance



EUDRALEX, Vol. 4, Part II:
Basic Requirements for Active Substances used as Starting Materials



EUDRALEX, Vol. 4, Part III: GMP related documents

Site Master File

Guideline on setting health based exposure limits for use in risk identification in the manufacture of 
different medicinal products in shared facilities

Content of the Batch Certificate for Investigational Medicinal Products Referred to in Article 62(1) of
Regulation (EU) No 536/2014 and Article 4 of Delegated Regulation 1569 /2017



EUDRALEX, Vol. 4, Part IV:
GMP requirements for Advanced Therapy Medicinal Products

Advanced therapy medicinal products that are administered to patients under Article 3(7) of directive
2001/83/EC1 (so called “hospital exemption”) must be manufactured under equivalent quality standards to
the manufacturing of advanced therapy medicinal products with a marketing authorisation.

ATMPs are complex products and risks may differ according to the type of product, nature/characteristics of
the starting materials and level of complexity of the manufacturing process. It is also acknowledged that the
finished product may entail some degree of variability due to the use of biological materials and/or complex
manipulation steps (e.g. cultivation of cells, manipulations that alter the function of the cells, etc.). In addition,
the manufacture and testing of autologous ATMPs (and allogeneic products in a donor-matched scenario)
poses specific challenges and the strategies implemented to ensure a high level of quality must be
tailored to the constraints of the manufacturing process, limited batch sizes and the inherent
variability of the starting material.



EUDRALEX, Vol. 4, Part IV:
GMP requirements for Advanced Therapy Medicinal Products

ATMPs are at the forefront of scientific innovation and the field is experiencing rapid technological
change that also impacts on the manufacturing processes. For instance, new manufacturing models
are emerging to address the specific challenges of ATMPs (e.g. decentralised manufacturing for
autologous products). Additionally, ATMPs are also often developed in an academic or hospital setting
operating under quality systems different to those typically required for the manufacture of
conventional medicinal products.

It follows that, in laying down the GMP requirements applicable to ATMPs, it is necessary to recognise
a certain level of flexibility so that the ATMP manufacturer can implement the measures that are most
appropriate having regard to specific characteristics of the manufacturing process and of the product.
This is particularly important in the case of investigational ATMPs, especially in early phases of
clinical trials (phase I and phase I/II), due to the often incomplete knowledge about the
product (e.g. potency) as well as the evolving nature of the routines (in order to
adjust the manufacturing process to the increased knowledge of the product).



EUDRALEX, Vol. 4, Annexes:

Annex 1 Manufacture of Sterile Medicinal Products

Annex 2
Manufacture of Biological active substances and Medicinal Products for Human 

Use

Annex 3 Manufacture of Radiopharmaceuticals

Annex 4 
Manufacture of Veterinary Medicinal Products other than Immunological 

Veterinary Medicinal Products

Annex 5 Manufacture of Immunological Veterinary Medicinal Products

Annex 6 Manufacture of Medicinal Gases

Annex 7 Manufacture of Herbal Medicinal Products

Annex 8 Sampling of Starting and Packaging Materials



EUDRALEX, Vol. 4, Annexes:

Annex 9 Manufacture of Liquids, Creams and Ointments

Annex 10 Manufacture of Pressurised Metered Dose Aerosol Preparations for Inhalation

Annex 11 Computerised Systems

Annex 12 Use of Ionising Radiation in the Manufacture of Medicinal Products

Annex 13 Manufacture of Investigational Medicinal Products

Annex 14 Manufacture of Products derived from Human Blood or Human Plasma

Annex 15 Qualification and validation

Annex 16 Certification by a Qualified Person and Batch Release



EUDRALEX, Vol. 4, Annexes:

Annex 17 Parametric release

Annex 18 Reference and Retention Samples



[1] EudraLex - Volume 4 - Good Manufacturing Practice (GMP) guidelines
https://ec.europa.eu/health/documents/eudralex/vol-4_en , 2020.11.10
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Ointments

Classification of ointment bases. Formulation of ointments, 
creams, pastes and hydrogels



Ointments

Ointments belong among soft dosage forms, they are plastic gels,
intended for the treatment of the skin and mucous membranes.

Medicated ointments contain one or more drug substances, dispersed
homogeneously in dissolved, emulsified or suspended forms.



Other soft dosage forms:

• Creams

• Pastes

• Gels or jellies

Creams

Certain ointments of emulsion type,
which have a soft consistency and a
higher water content, may be called
creams.



Other soft dosage forms:

Pastes

Ointments of harder consistency 
or those containing over 40% 
suspended solid are called 
pastes.

Gels or jellies

are semisolid systems of
either suspensions made up
of small inorganic particles
or large organic molecules
interpenetrated by a liquid.



Ointments

• May involve different systems

( eg. hydrocarbons, lipogels, emulsion systems, macromolecular gels)

• They have a well-defined colloidal structure, such as gel structure,
and coherent structure.

• They have exactly determined characteristics such as yield value,
thixotropy and plasticity which can be measured precisely.



The function of medicated 
ointments.

• Protectives and emollients
for the skin

• Vehicels or bases for the
topical application of
medicated substances.



Medicated ointments

Pharmacon(s) vehicle

Ointment base auxiliary material (s)



Categorization of ointments on the basis of effect

• Covering or protective ointments

• Ointments of wound

• Penetrating ointments

• Ointments from which the drug may be absorbed (transdermal)



Interaction between ointment components and the skin:

effect

drug

vehicle
skin



Drugs in ointments
Medicated ointments may have local or 
general effect

• Antiseptics

• Disinfectants

• Antibiotics

• Chemotherapeutics

• Antifungal drugs

• Antiparasitics

• Antiphlogistics

• Adsorbents

• Astringents

• Keratolytics

• Keratiplastics

• Rubefacients

• Antiseborrhoeics

• Antipsoriatics



Percutaneous absorption I

• Absorption through the skin is passive transport

• skin is impenetrable for water or drugs dissolved in water

• the external layers of the epidermis have a barrier function



Percutaneous absorption II

• this is decreased or eliminated when the external lipid layer/ film of 
the skin is dissolved off or the layers of stratum corneum are stripped 
off

• the absorption is essentially changed when an occlusion bandage is 
used



Percutaneous absorption III

• Drugs must display solubility in water and in lipids: 

▫ drug molecules can get across the barrier when they 
dissolve partly in lipids and 

▫ they can be absorbed after this in the deeper layers 
when they dissolve partly in water  too.



The steps of Percutaneous absorption

1. Liberation

2. Penetration

3. Permeation



Liberation or drug release

• This is the first step of percutaneous absorption
which involves the transfer of drug

from the skin surface into the stratum corneum



The second step is the penetration 

• The molecules that have diffused to the
interface get across the barrier and pass into
the epidermis.



The third step is the permeation

• which is diffusion into the deeper layers



Part-processes of the drugs in the layers of skin

DRUG  IN  OINTMENT

DRUG ON INTERFACE OF
OINTMENT AND SKIN

DRUG IN EPIDERMIS

DRUG IN CORIUM 
AND SUBCUTIS

DRUG IN 
BLOOD CIRCULATION

LIBERATION

PENETRATION

PERMEATION

ABSORPTION



Ointment bases

• In a colloidal sense, the ointments form a group
of coherent systems.

• They may be heterogeneous and colloidal
coherent systems.



According to their origin, the coherent system could be:

• Dissolution gels

• Coagulation gels

• Swelling gels

• Chemogels



The coherent forces between the gel elements are

• Chemical forces 

(valency forces)

• Physicochemical forces 

(eg. van der Waals, 

London attractive forces,

hydrogen bonds)



The ointment bases are compounded systems and the individual 
components have the following functions in the coherent structure:

• Shell-forming

• Consistency hardening

• Consistency softeningLiquid 
components

• Surfactants (o/w, w/o, complex 
or mixed emulgents)

• Wetting agents

• Stabilizing materials

• Humectant materials

• Film-forming m.

• Foam stabilizer m

• Components improving 
the macroscopical 
appearance of the 
ointments



Requirements of ointment bases

• They must have a good 
absorption

• They must be compatible 
with the pharmacon (s)

• They must have 
satisfactory stability

• They must not hinder the 
physiological functions of 
the skin, and the skin 
must tolerate them well.

• They must have a good 
consistency and an 
attractive and aesthetic 
appearance



Grouping of ointment bases

Authors who have grouped these materials:

• Münzel ( 1959)

• Voight (1973)

• Kedvessy (1981)

• Martin ( 1983)



Grouping of ointment bases

Bases free from water

► Hydrocarbons 

(vaselines)

► Lipogels

► Silicone gels

► Polyethylene glycol gels

(Macrogols)

► Absorbent ointment bases

Bases of emulsion type

► w/o emulsions

► o/w emulsions

► self- emulsifying waxes

► ambiphilic emulsion creams

► transparent gels of 
surfactants

Water-soluble bases

► Hydrogels

► Synthetic materials



Bases free from water

• Hydrocarbons (vaselines)

• Lipogels

• Silicone gels

• Polyethylene glycol gels



Absorbent ointment bases

Bases of emulsion type

• w/o emulsions

• o/w emulsions

• self- emulsifying waxes

• ambiphilic emulsion creams

• transparent gels of surfactants

Water-soluble bases

• Hydrogels

• Synthetic materials



Hydrocarbons

• Petrolatum (Vaselines) 

• Natural petrolat 

• Synthetic petrolatum 



Hydrocarbons

• Petrolatum (Vaselines)

• Complex mixture of semisolid hydrocarbons,

• containing aliphatic, cyclic, saturated, unsaturated, branched and
unbranched substances in varying proportions.



vaselines

Solid hydrocarbons 
(10-30%)

Liquid hydrocarbons 
(70-90%)

Crystalline 
elements
═ Normal 
paraffins

Amorphous 
elements
═ isoparaffin
(microcrysralline 
structure)

Normal 
paraffins

isoparaffins



Vaselins

• solid hydrocarbons form a three-dimensional shell
which contains the liquid components.

• The ratio of normal and isoparaffins determines
the rheological behaviour of petrolatum,

• For a thixotropic structure isoparaffins are
needed, they are responsible for immobilization of
the liquid phase.



Natural petrolatum

After the distillation of 
crude oil, 

►crude petrolatum 
remains 

►from which petrolatum is 
made by cleaning with 
sulphuric acid.

Ph. Eur: VII.

preparations: 

► liquid paraffin 

► microcrystalline p.

► hard paraffin



Synthetic petrolatum

Are made from:

• Paraffin wax

• Microcrystalline paraffins

• Ozokerite 

( they are from amorphous hydrocarbons)



Characteristics of petrolatum

• From a petrolatum which is not
suitable, liquid separates out
during storage.

(number of oil or number
of bleeding)

• Insoluble in water

• Freely soluble in apolar solvents

• It is inert chemically

• It does not have the
capacity to emulsify
water / emulsifying
agents can be used to
increase water
absorbtion.



Disadvantages of petrolatum

• It covers the skin 
hermetically, closing the 
pores, this can cause 
inflammation.

• It has relatively bad 
absorption characteristics

• It can be washed from 
the skin only with 
difficulty

• Drug liberation is very 
small from petrolatum.



Lipogels

• fats of animal origin

(pig fat)

• hydrogenated oils of vegetable origin

(hydrogenated peanut oil)

• compounded lipogels

• oleogels



characteristics of lipogels:

• coherent structure

• they are glycerol or fat 
alcohol esters of fatty acids.

• not “ body foreign ”

►chemically similar to the 
components of the skin

• the ointment film on the skin 
is permeable

• susceptible to rancidity



Lipogels I.:
pig fat 

( Adeps suillus or Axungia porci )

• one of the most often used 
lipogel bases of earlier days

• it is able to emulsify about 20% 
water

• it has a suitable consistency

• it’s melting point is close to the 
skin temperature

• it has a good adsorption 
character

• it becomes rancid quickly

• different antioxidants hinder 
this process (benzoic acid, 

propyl gallate etc.)



Lipogels II.:
hydrogenated peanut oil
( Oleum arachidis hydrogenatum)

• oil of vegetable origin
become hard in
consistency during
hydrogenation

• made from liquid peanut oil
under pressure during
catalyst

• during storage , it hardens
spontaneously



Lipogels III.:
compounded lipogels

• liquid oils and solid lipids,

the structure of shell is
formed from the solid
components.

• prepared from 
1. beeswax 

2. wool fat

3. spermaceti

4. oils of vegetable 
origin

5. fat alcohols



Components of compounded lipogels

waxes

• solid at 20°C, 

• melt above 40°C

• eg. Beeswax, paraffin wax



Components ofcompounded lipogels

wool fat ( Adeps lanae)

• contains cholesterol and
different derivatives of it • Emulgent (W/O)

• dissolves well in apolar
solvents and 
petrolatum



Components of compounded lipogels

cetostearyl alcohol

• mixture of cetyl and stearyl alcohols

• dissolves well in oils and liquid paraffin

• emulgent



Components of compounded lipogels

liquid oils

• form the liquid phase of 
lipogels

• sunflower oil 

( Oleum helianthi)

• linseed oil 

( Oleum lini) 

• castor oil 

( Oleum ricini)

• coconut oil

• peanut oil, olive oil, corn 
oil, palm oil, soya bean 
oil

• isopropyl myristate, 
isopropyl stearate



Lipogels IV.:
oleogels

• relativly new group of lipogels

• Water-free bases

• made from colloidal silica with 
different oils

• transparent

• have good thermal 
stability and 
adsorption



Silicone gels

• contain silicone oils

• used as covering and 
protective ointments

• silicone film on the skin does 
not hinder the respiration of 
the skin

• the skin does not lose the 
sensitiveness of the sense 
of touch

• coating with silicone 
provides resistance against 
water and other liquids

• silicones are polymers 
containing siloxane chains



Polyethylene glycol gels
(Macrogols)

• Macrogol ointments are made via the melting of liquid and solid
carbowaxes



Advantages of macrogols

• Consistency is similar to soft
paraffins

• Does not become rancid

• Disperse easily on the skin

• Stick well to the skin

• Osmotic activity

• Water-removable bases,
the can be applied to the
hairy scalp too

• Good solvents for many
pharmacons

eg. benzocaine, lidocaine,
resorcinol, boric acid,
salicylic acid



Water-absorbing caracter of macrogols

• partly advantageous and partly disadvantageous

• It helps the healing of wounds, but the hygroscopic character hinders
the absorption of drugs



Example for Macrogol

Unguentum Macrogoli 

(macrogol ointment) Ph.Hg.VII.

Macrogolum 400

Macrogolum 1540



Absorbent ointment bases

• the term absorbent is used here to 
denote the water-absorbing or 
emulsifying properties of these bases 
and not to describe their action on the 
skin

• anhydrous substances

• do not contain water , but if water is 
incorporated 

► water- in -oil emulsion (w/o) results



Members of the group:

• anhydrous lanolin and lanolin

• simple ointment 

( Unguentum simplex)

• oily ointment 

( Unguentum oleosum )

• hydrophilic petrolatum

• sulphated hydrogenated castor oil



Emulsion ointment bases I

• w/o emulsions

absorbent ointment bases ┼
water (30-60%)

Continious lipophilic phase 
ensures the coherent character

Unguentum hydrosum (Hydrous 
ointment) Ph.Hg.VII.

Unguentum simplex 600,0 g

Aqua destillata 400,0 g

Unguentum emolliens (Emollient 
ointment) Ph.Hg.VII.

Ung. Oleosum 650,0 g

Aqua destillata 300,0 g

Oleylum oleinicum 50,0   g



Emulsion ointment bases II

• o/w emulsions

• Components:

Emulgents of high HLB value

Water (60-80%)

Characteristics:

• Freely miscible with water

• Water-removable bases from the skin

• Must be preserved 

( Sol. conservans 1-2%)



The types of o/w emulsion ointment base

Types
• Creams containing stearates

eg. vanishing creams, “milk” creams

first representatives

cosmetics

• Creams containing mixed emulgents



The components of o/w emulsion ointment base

Components:

• Shell-forming materials:

partial esters of glycerol or cetyl or 
stearyl alcohol with fatty acids

• Hydrophilic emulgents: 

› sodium laurylsulphate

› polysorbates

› synthetic emulgents
(Cremofor)

• Lipophilic components:

› spermaceti

› waxes

› liquid paraffin 

› soft paraffin



Examples for o/w emulsion ointment base

• Ung. Hydrophilicum anionicum

( anionic hydrophilic ointment) Ph.Hg.VII.

Ung. Emusificans anionicum

Aqua destillata

• Ung. Glycerini

• Ung.stearini

• Ung. Hydrophilicum nonionicum

( nonionic hydrophilic ointment) Ph.Hg.VII.

Ung. Emusificans nonionicum

Aqua destillata



Self-emulsifying agents

• Mixtures of emulgents, free from water

• Contains lipophilic and hydrophilic emulgent ( in ratio 9+1)

• From these ointment bases we can prepare the hydrophilic ointments 
by the addition of water



Advantages of Self-emulsifying agents

• Do not contain water, 
therefore they can be 
transported and stored in a 
small space

• Emulsifying ointments can 
be prepared quickly

• They can be made without 
heating

• Stable

• Ung. Emusificans anionicum

• Ung. Emusificans nonionicum



Water –soluble bases
Macromolecular hydrogels:

• They contain macromolecular
compounds which are of
colloidal size, gel-forming
materials

• The macromolecule
take up the water by
swelling



Water –soluble bases
Macromolecular hydrogels:

• eg. Methylcellulose , 
hydroxyethylcellulose, 
carboxymethylcellulose 
sodium, pectin, alginates, 
polyacrylates and 
polymethacrylates

• inorganic colloidal materials 
(bentonite, colloidal silica)

• water (80-95%)



advantages
Water –soluble bases
Macromolecular hydrogels:

• good adhesivity

• excellent cooling effect in 
consequence of their high 
water content

• the protective film has a 
very good effect

• good drug absorption

• the film on the skin is 
transparent, it is aesthetic

• cheap because of the high water 
content



Choice of ointment bases I.

• We must take into consideration the properties of the pharmacon (s) and the 
diagnosis.

• It is practical to choose hydrocarbon bases when we want to attain a surface 
effect or the medicament has a skin-stimulative effect

• Lipogels are advised when the drug dissolves in fatty materials and it is desirable 
to achieve an extensive effect



Choice of ointment bases II.

• Macrogols are used when the effective material dissolves in them 
and the patient is sensitive to lipids

• It is reasonable to use a w/o emulsion ointment base when the 
pharmacon dissolves in water or in lipids and it is wished to achieve a 
slow but prolonged release



Choice of ointment bases III.

• When the drug dissolves in water o/w emulsion ointment bases are
used

• And finally, hydrogel bases are used when the pharmacon dissolves
very well in water or the patient is sensitive to lipids
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Examination of ointments. 



Examination of ointment bases

• physical examinations

• determination of solidifying point

• drop point

• tests for homogenity

• tests for consistency

• determination of viscosity,

• determination of adhesion

• determination of the extrusion from a tube

• special examination



Examination of ointment bases
Physical examinations

• solidification point 
› with Zhukov apparatus solidification point is 

the point at which the temperature decrease 
stops for a while or the rate of decrease is less
than 0,1°C per minute

• Cooling graph: Temperature-Time
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• drop point

›with Ubbelohde thermometer

the drop point is the
temperature at which a solid
becomes droppable under
given conditions



Examination of ointment bases

• Tests for homogenity

ointments must be homogeneous, 

no coherent particles, droplets or lumps must be observed on 
inspection at a fourfold magnification of the ointment spread in a thin 
layer over a microslide. 

Ointment must not be rancid.



Examination of ointment bases

• Tests for consistency

• rotational viscosimetry

eg. Rotovisco

• determination of flow curves of
ointments, the structural
viscosity and the thixotropy

• consistometry

consistometers are the testing
apparatus in which a solid test 
body penetrates into the ointment 
and the rate of the penetration 
can be determined numerically



What does consistency determine?

• The area of application and the 
aim of use

• How we can apply ointments

• The sprawl of ointment

• The adhesion of ointment

• The press (effort) from tube

• The diffusion of active substance 
from the vehicle



How to measure consistency?

• Viscometers
• Rotary viscometer

• Consistometer

• Penetrometer

• Other examinations

• Extensometer

• Examination of adhesion

• Measure press from tube



Examination of ointment bases

• determination of viscosity, 

► structural viscosity

► plastic viscosity 

► thixotrophy 

► rheopexy 

► dilatant behaviour etc.



Rotary viscometer

• Determine flow curves 

• Determine Structural 
viscosity

• Determine thixotropic



Rotary viscometer measurement

• idea: the force required to turn

an object(measuring body) in a sample (fluid, ointment etc.), can indicate 
the viscosity of that fluid/ointment. 

The body is rotating in the sample with constant speed

• the torque required to achieve a certain rotational speed 

is measured. 



penetrometers

• instruments for the
measurement of the
consistency or hardness of
relatively rigid semisolids

• the double cone form is the
most commonly used in
pharmacy

• the penetration occurring in
a fixed time is determined,
the distance travelled is
usually reported in
decimillimeters 1/10 mm

• 0-620



• Measurement with Penetrometer

• Completely fill the container with the sample, without
forming air bubbles. 

• Store the samples at 25 ± 0.5 °C for 24 h

• Adjust the position of body such that its tip just
touches the surface of the sample. 

• Release the penetrating object and hold it free for 5 s. 

• Clamp the penetrating object and measure the depth 
of penetration. 

Scale showing the depth of penetration, graduated in

• tenths of millimetres.

• decimillimeters 1/10 mm

• Penetration range: 0-620



extensometers

• are used to determine the spreading
properties of medicated ointments



Extensometer

• Put 1,0 g of ointment on glass in a circle ( 1 cm diameter)

• Load the sample ( rise)

• Measure the patch (diameter)



Examination of ointment bases

• determination of 
adhesion

the ointment film is

between two slides, on

one of which a force is

acting.

• determination of the extrusion 
from a tube also gives useful 
results.



Special examination method

water absorbing capacity and water  retaining
capacity of ointments containing water

• water number:

100× mw

w=        -----------

mo

• mw = mass of water absorbed in ointment (g)

• mo = mass of ointment (g)



Stability of ointment bases and 
ointments

• Physical and consistency changes

• Chemical changes

• Microbiological changes



Physical and consistency changes
Syneresis

• Occurs when the ointment
base contracts and liquid
separates from it (bleeding
of vaseline)

• The reason for this lies in
the unstable nature of the
structure.

• The quantitive parameter of this
process is the oil number:
quantity of liquid freed during
heating or mechanical loading



Chemical change
Rancidization

• It can be detected with the organs of sense (colour, 
smell, taste)

• Many products come into being

• Fatty acids decompose

• Antioxidants
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Coating by fluidization. 

Equipment for coating. Dragée core and the temperature of    
drying. Investigations of dragée.



Coating

• Tablet coating: the application of a coating material to the exterior of 
a tablet to confer benefits and properties to the dosage form over the
uncoated variety.

• Multiparticulate system coating: modified-release applications.
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Coating

• Definition: coating is a process by which an essentially dry, outer layer of coating material is applied to the surface of a dosage 
form in order to confer specific benefits that broadly range from facilitating product identification to modifying drug release from 
the dosage form.

• Aims / reasons:

• taste masking

• drug protection against light, oxygen, moisture

• drug release control in the GI

• smooth surface – improving the ease of swallowing large dosage forms, especially tablets

• Providing a means of improving product appearance and aiding in brand identification

• safety

• Types of coating process

• Sugar coating 

• Film coating

• Compression coating (dry coating) CORE

COAT



Properties of sugar coat and film coat

Sugar coat Film coat

Material of the coat
The main component is sugar Polymer

Thickness of the coat Thick Thin

Flexibility of the coat Rigid Flexible

Duration of the coating 

process
Long process

Shorter 

process

Application to modified 

release formulations No Yes

Influence of core shape 

on the process
Yes Less

Mass gain during coating
Big Small



Film coating

• Sparying of a thin film of polymer surrounding the tablet core or particles.

• Coating liquid: solution or suspension sprayed onto the surface of mixed tablet bed.

• Polymer, liquid medium (solvent), pigments (colourants), plasticizers

Rapid process, and coating can be multifunctional but coating formulation needs to be matched to core 
characteristics.



Film coating

• Polymers: 
• good water solubility,  (for modified-release formulations low water solubility

polymer systems are chosen)

• Low viscosity- easy spraying

• Permeability: low water vapour and gas permeability can protect tablet cores
and actives.

• Mechanical properties: flexible, but enough strong to withstand the impact
and abrasion during normal handling.



Polymers

• Important physical parameters of the films are the tensile strength, elastic 
modulus, glass transition temperature, film adhesion to surfaces and the viscosity 
of the polymer solution. Increasing the molecular weight of the polymer, the 
tensile strength is usually increasing, while plasticizers and pigments decrease it. 

• Parameters influencing film coating:

Air humidity, air temperature, air flow rate, core temperature, rotation speed of the 
coating pan, spraying speed and the composition of the coating liquid, tablet
dimensions.



Film coating

• Polymers: 
• Cellulose derivatives: Hydroxypropyl methylcellulose – soluble in aqueous

media

• Methacrylate amino ester copolymers – insoluble in water below pH4 but in 
neutral or alkaline media the film swells and the permeability increases. 

• Aqueous polymer dispersions



Film-coating filmogenic agents



Film-coating filmogenic agents



Film coating

• Plasticizers: modify the physical properties of the polymer film to
make it more usable.

polyols: PEG 400

organic esters: diethyl phthalate

oils/glycerides: fractionated coconut oil



Film coating

• Pigments: water insoluble
• Iron oxide pigments, titanium dioxide

Solvents: water or organic solvents



Film coating

• Temperature:
• Solvent evaporation / drying

• Polymer melting from polymer dispersions

www.glatt.com



Glass transition temperature
Polymer Tg, °C

Hydroxypropyl methylcellulose (HPMC) 170-198

Hydroxypropyl cellulose (HPC) ~ 105

Polyvinyl alcohol (PVA) 75-85

It is a reversible transition in amorphous materials from a hard and brittle 

„glassy” state into a viscous or rubbery state as the temperature is 

increased.



Basic process requirements

• Adequate means for spraying the liquid to tablet cores

• Adequate mixing and agitation of the tablet bed. Each core has to
pass through the area of spraying.

• Heat input in the form of drying air. 

• Good exhaust facilitiesto remove dust  and solvent-laden air.



Pan coating

Fully perforated pans
Partially perforated pans



Pan coating

https://www.youtube.com/watch?v=4V-TEb6VdOU

https://www.youtube.com/watch?v=SXEduweiViw

https://www.youtube.com/watch?v=4V-TEb6VdOU
https://www.youtube.com/watch?v=SXEduweiViw








Continuous film coating system

https://www.youtube.com/watch?v=jTk07UdKvso

https://www.youtube.com/watch?v=jTk07UdKvso


Coated particles

Coated pellets and granules for modified release or enteric coating. Coated
particles can be used for the formulation of tablets or capsules.

Core
Coat
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Fluidization

Log 

ΔP
Fixed bed Fluidised bed Transport of 

particles towards filters

Maximum fluidisation velocity (Vmf)

Log V

Principles
Passage of a gas through a bed of powders resting on a perforated base. 
When the air flow speed varies a pressure difference is created between the top and bottom of the powder bed (ΔP).

AIR AIR

Transport velocity (Vt)



Fluidization (granulation, review)

https://www.youtube.com/watch?v=9GN2R8nglWc

https://www.youtube.com/watch?v=9GN2R8nglWc


Coating by fluidization: Wurster technique

Highest possible coating quality
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Process parameters
• Air velocity

• Air temperature

• Air humidity

• Nozzle size – droplet size of the coating liquid

• Pressure of the spraying air

• Flow rate of the coating liquid

• Viscosity of the coating liquid

• Position of the Wurster tube



Fluidization: Wurster technique

https://www.youtube.com/watch?v=snLEMu1NAdM

https://www.youtube.com/watch?v=snLEMu1NAdM


Fluidization: Tangential spray coating

Rotor disc



Tangential spray coating

https://www.youtube.com/watch?v=QYFe0SAbvH0

https://www.youtube.com/watch?v=QYFe0SAbvH0


Continuous Granulation and Coating by 
Fluidized Bed

https://www.youtube.com/watch?v=CICJGx0QNPs

AIR

https://www.youtube.com/watch?v=CICJGx0QNPs


Coating quality problems

Core Coating formulation

Process and equipment



Coating uniformity

Coating uniformity

Mass distribution
of coating material

Distribution of 
coating material
on the batch of 

solids

Coating
morphology

- Surface of coating

- Mechanical
properties of the coat

Distribution of the coating material 
on an individual tablet

Variation in mass of coating material 
among the tablets of an identical batch



Problems in film coating

Logo bridging – coating spans across the tablet logo or breakline
making the logo unreadable or breakline not clearly visible

Twinning – two or more tablets stuck together

Surface erosion – tablet surfaces are damaged 
during coating run



Problems in film coating
Edge erosion – tablet edges are damaged during coating run

Peeling – film coating peels away from tablet surface

Breakage – tablets are broken during 
coating run



Film cracking – film coating is broken

Picking and sticking – coating material pulled from the surface 
+ coating material deposited on the surface

Problems in film coating

Orange peel roughness – the tablet surface appears rough, 
looks like an orange



Color variation –
uneven or non-uniform color of the individual tablets

Problems in film coating

Tablet-to-tablet color variation –
the color of individual coated tablets is uneven 
within the batch

Pictures from Colorcon, colorcon.com



Tests of dragees and film tablets

• Coating must be intact. Colour variations and spots cannot be on the coat.

• Surface roughness measurement: micromeasure laser scanning profilometer.

• Several tests are the same as for tablet testing: Disintegration of tablets and capsules, uniformity 
of content of single-dose preparations, resistance to crushing of tablets, dissolution test for solid 
dosage form.

• The hardness of cores before coating can be tested by resistance to crushing of tablets (min. 80-
100 N) and friability test (max. 0.5%, preferably less than 0.1%).



• Special tests can measure the quality and thickness of films. On breaking 
surfaces the thickness and structure of the film can be examined with 
imaging systems (microscope, scanning electronmicroscope and microCT). 
With texture analysis the flexibility of the film can be tested. 

Measuring the film coating thickness with a µm caliper:
Measurement before coating and after coating. (Hight and diameter)
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The process of coating. 

The methods of coating: sugar coating, film coating, gastric 
coating, enteric coating, dry coating



Definition

Tablet coating is the application of a coating material to the exterior of a tablet
with the intention of conferring benefits and properties to the dosage form
over the uncoated variety.

EUROPEAN PHARMACOPOEIA:

Coated tablets are tablets covered with one or more layers of mixtures of
various substances such as natural or synthetic resins, gums, gelatin, inactive
and insoluble fillers, sugars, plasticisers, polyols, waxes, colouring matter
authorised by the competent authority and sometimes flavouring substances
and active substances.

The substances used as coatings are usually applied as a solution or suspension
in conditions in which evaporation of the vehicle occurs. When the coating is a
very thin polymeric coating, the tablets are known as film-coated tablets.
Coated tablets have a smooth surface, which is often coloured and may be
polished; a broken section, when examined under a lens, shows a core
surrounded by one or more continuous layers with a different texture.



Types of tablet coating

Film coating

Sugar coating

Press coating



Reasons for coating tablets I.

1. Ingredients may need protection from the environment, particularly light and moisture.

2. Many drugs have a bitter or otherwise unpleasant taste: coating is an efficient way to mask 
such tastes. Tablets that are coated are also easier to swallow than uncoated tablets.

3. Coloured coatings also mask any batch differences in the appearance of raw materials and 
hence allay patient concern over tablets of differing appearance.

4. Coatings may be optimized with respect to colouration and gloss to aid in their sales appeal or 
to reinforce a marketing brand identification.



Reasons for coating tablets II.

5. Coloured coatings aid in the rapid identification of product by the manufacturer, the dispensing 
pharmacist and the patient.

6. Coating tablets facilitates their handling on highspeed automatic filling and packaging 
equipment. Very often coating confers an added mechanical strength to the tablet core. Cross-
contamination is also reduced in the manufacturing plants, as dusting from tablets is eliminated 
by coating.

7. Functional film coatings are used to impart enteric or controlled-release properties to the 
coated tablet or, more usually to coated multiparticulates. 



Why coat the tablets?

• To mask the taste, odour or colour of the drug

• To provide physical and chemical protection for the drug

• To control the release of the drug from the tablet

• To protect the drug from the gastric environment of the stomach with an acid resistant enteric
coating

• To incorporate another drug or formula adjuvant in the coating to avoid chemical
incompatibilities or to provide sequential drug release

• To improve the mechanical integrity in the product, since coated products are generally more 
resistant to mishandling (abrasion, attrition etc.)

•



Why coat the tablets?

• To facilitate handling, particularly in high-speed
packaging/filling lines, and automated counters in 
pharmacies

• To increase the ease with which the product can be 
ingested by the patient

• To improve the product identity, from the manufacturing
plant, through intermediaries and to the patient

• To improve the pharmaceutical elegance by the use of 
special colours and contrasting printing



Characteristic data on sizes of tablet core



Sugar coating

Stages involved in the production of sugar-coated tablets

• Sealing of the tablet cores

• Subcoating

• Smoothing

• Colouring

• Polishing

• Printing



Sugar coating
Subcoating

• The purpose of subcoating is to make the edges of the tablet core round and to produce the
dragee form.

• For subcoating, we use a subcoating syrup/subcoating powder.

• Sealing coat. (alcohol solutions of resins) 

• Critical step

• Sugar-coating is a process which leads to a 50-100% weight increase.

• Surface tension, viscosity, and adhesion of the subcoating syrup

• Subcoating powder: CaCO3, starch, kaolin, dextrin, powdered sugar, MgCO3, talc, etc…

• The first process is the pre-heated of tablet cores, and then subcoating syrup and powder are
applied in turn under continuous drying (the temperatures of the tablet core and syrup are
similar.)



Sugar coating
Smoothing

Improve the smoothness of the subcoating

Suitable surface for colouring

Syrup 60-70 % of sugar

Its temperature is room temp.

Temp. of air for drying is similar

Syrup may contain titanium dioxide (1-5 %)



Sugar coating

colouring

 The colouring materials may be:

 Vegetable or animal materials such as chlorophyll, anthocyanins, beta-carotene, alizarin, indigo, flavones, 
curcumine, carminic acid etc.

Mineral colours such as ochre, red ferric oxide, etc.

 Synthetic dyes such as nitroso, nitro or azoxy derivatives containing chromophore groups, which give
colour to the molecules

 Artificial pigments such as titanium dioxide

 Lacquers of pigments (water-soluble pigments adsorbed carriers)



Sugar coating
colouring

• Requirements of colouring materials:

• Lastingness of colour

• Intense colouring effect

• The colours of different production series must be identical

• They must be compatible

• They must be resistant against atmospheric heat and moisture and against the production effects

• They must be stable during a long storage period



Sugar coating

polishing

Aesthetic standpoints

With waxes as solutions in organic solvents



Ideal characteristics of sugar-coated tablets

• Its surface is faultness, smooth, lastingly polished and uniformity coloured

• It has appropriate mechanical hardness

• It protects the tablet core from the air, moisture and light

• It masks the unpleasant taste perfectly

• It dissolves rapidly in the gastric or intestinal juice

• It is as thin as possible

• When the coating layer contains drug it must be compatible



Coating faults

Sugar layer not equable

Twin cores formation

 Inadequate colouring

Not equable colour (too dark or too light)



Major differences between sugar and film coating

Features Sugar coating Film coating

Tablets

Appearance Rounded with high degree and polish Retains contour of original core. 
Usually not as shiny as sugar
coat types.

Weight increase due to 
coating materials

30-50 % 2-3 %

Logo or break lines Not possible Possible

Other solid dosage forms Coating possible but little industrial 
importance

Coating of multiparticulates very
important in modified release
forms

Process

Stages Multistage process Usually single stage

Typical batch coating time Eight hours, but easily longer 1.5-2 hours

Functional coatings Not usually possible apart from
enteric coating

Easily adaptable for controlled
release



Major advantages of film-coating

• Minimal weight increase (2-3 % of the tablet core weight only)

• A significant reduction in processing time

• Increased process efficiency and output

• An increased flexibility in formulations

• An improved resistance to chipping of the coating



Disadvantages of film coating

• Flammability and toxicity hazards, 

• concerns over environmental pollution

• cost



Ideal film-forming material

 Is not toxic

 It is colourless

 It is resistant against atmospheric effects

 It is chemically indifferent

 It dissolves in the gastric and intestinal juices and solvents having low tension

 it is economical, tasteless and odourless



Coatings dissolving in the gastric juice

• Macrogol 6000

• Eudragit E 

• Cellulose derivatives (methylcellulose, hydroxyethylcellulose, carboxymethylcellulose, and their
combinations)

• PVP etc.



Enteric coated tablets

The time periods during which the tablet will be in the stomach and in the different secretions of 
the intestine

The chemical reactions of the stomach and intestine

The effects of enzymes on the coating in the alimentary canal



The length of time of passage

• The food generally stays in the stomach for 4-5 hours.

• This is influenced by the following factors:

• The time of day

• The quality and quantity of the stomach content

• Condition of the first section of the small intestine

• Parts of the small intestine: the duodenum (20 cm long), jejunum (2 m) ileum (3m)



The role of the pH

Whereas the pH of the original stomach juice is about 1, there is practically no stomach juice in the
empty stomach. The stomach juice forms only in response to food, it is liberated from the proteins. 
It follows that the pH of the mixture of food and gastric juice is first about 5, and then gradually
decreases to pH 3-2.  



The effects of enzymes

The proteolytic enzymes of the stomach and the lipolytic enzymes of the intestines play a role in the
dissolution of the enteric coatings



The requirements of a modern enteric coating

 It resists the acidic conditions of the stomach

 Its thickness is uniform

 It is not permeable under normal conditions

 It has suitable hardness (for storage and transportation)

Physiologically it is indifferent



The compression coating of tablets

The process needs a shorter time

The disintegration of the dragee is better

A tablet core which is sensitive to moisture can also be coated

 Incompatible components can be separated

Through the application of wax-like materials, tablets having depot characteristics can be 
prepared

Special coatings such as tropics-resistant coatings can be produced

 the process is automatized



Process description for film coating

Film coating involves the deposition, usually by a spray method, of a thin film of polymer surrounding the tablet core.

It is possible to use conventional panning equipment, but more usually specialized equipment is employed to take
advantage of the fast coating times and high degree of automation possible. 

The coating liquid (solution or suspension) contains a polymer in a suitable liquid medium together with other ingredients
such as pigments and plasticizers. This solution is sprayed on to a rotating, mixed tablet bed or fluid bed. The drying
conditions permit the removal of the solvent so as to leave a thin deposition of coating material around each tablet core.



Coating suspension formulation

Typically this comprises:

Polymer

Plasticizer

Colourants

Solvent



Ideal characteristics of a film coating polymer

Solubility

Viscosity

Permeability

Mechanical properties



Types of polymer available

Cellulose derivatives

Hydroxypropyl methylcellulose

Methacrylate amino ester copolymers

Aqueous polymer dispersions



Plasticizers

Examples of plasticizers are:

• Polyols, such as polyethylenglycol 400

• Organic esters, such as diethyl phthalate

• Oils/glycerids, such as fractionated coconut oil

In general, only water-miscible plasticizers can be used for aqueous-based spray systems.



Colourants

Examples of colourants are:

 Iron oxide pigmets

 Titanium dioxide

 Aluminium Lakes



Solvents

Environmental: the venting of untreated organic solvent vapour into the atmosphere is ecologically
unaccaptable, and efficient solvent vapour removal from gaseous effluent is expensive.

Safety: organic solvents provide explosion, fire and toxic hazards to plant operators.

Financial: the use of organic solvents necessitates the building of flame-and explosion-proof
facilities. Ingredient cost is also comparatively high, and the associated costs of storage and 
qualitycontrol must also be taken into consideration.

Solvent residues: for a given process the amount of residual organic solvent in the film must be 
investigated. With increasing regulatory pressure this will become an area for additional control in 
the future.



Process details

Some examples of equipment suitable for film coating include:

• Accela Cota-Manesty Machines, Liverpool, UK

• Hi-Coater-Freubd Company, Japan

• Driacoater-Driam Metallprodukt GmbH, Germany

• HTF/150-GS, Italy

• IDA-Dumolin, France

• Examples of units that function on a fluidized-bed principle include:

• Aeromatic-Fielder, Switzerland and UK

• Glatt AG, Switzerland and Germany



Accela Cota



Pan of Accela Cota

1. Input air

2. Perforated Pan

3. Shaker paddle

4. Head of diffusor

5. Output air 

6. Vent hood instrument



Apparatus by Erweka

1. The temperature of input air

2. Input air filter and temperate

3. pan

4. Compress air

Work air=5-6 bar

Diffusor-air=1-2 bar

5. Diffusor head with 
Compressed air

6. Output air

7. Sink with 
compressed air 
shaker

8. Peristaltic pump



Glatt WSG instrument for fluidization

1. Input air

2. Input air filter

3. Air preheater

4. Bottom of filter ()

5. Sink of instrument

6. Compressed air

7. Compressed air with
diffusor head

8. Fluidization space

9. Sack of powder filter 

10. Diversion of output air 

11. Peristaltic pump

12. Shaker pan with compressed air 
shaker



Basic process requirements for film coating

• Adequate means of atomizing the spray liquid for application to the tablet cores,

• Adequate mixing and agitation of the tablet bed. Spray coating relies upon each core passing through the
area of spaying. This is distinct from sugar coating, where each application is spread from tablet to tablet
prior to drying

• Sufficient heat input in the form of drying air to provide the latent heat of evaporation of the solvent. This is 
particularly important with aqueous-based spraying

• Good exhaust facilities to remove dust-and solvent-laden air



Ideal characteristics of film-coated tablets

Perfect coating

Good readable logo, usable break-lines

Film-coated tablets are available for description of Ph.Eur.



Coating faults

Processing

Formulation faults



Process details

• Panning technique

• Coating syrup
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Capsules

Hard gelatine capsules. Soft gelatine capsules, formulation,
filling. Intestinosolvent capsules. Wafer-capsules. Investigation
of capsules



CAPSULES

• solid dosage form

• the drug is enclosed within either a 
hard or soft shell

• shell is typically made of gelatin

• primarily intended for oral delivery

• provide a rapid release of contents-
but we can reach prolonged release
as well
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• wafer capsules (capsula amylaceae)

• hard capsules,

• softgels,

• gastro-resistant capsules,

• prolonged or modified release capsules,

CAPSULES -classification



Gelatin

• protein, prepared from hydrolysis of collagen (animal bones 
and skin)

• Apr. 300 000 tonns/year of gelatine is produced

• type A : pig skin
• type B : animal bones

• Might be originated from fish due to religious reasons

• important properties (from pharm. tech. st.poin)

• stable when dry

• subject to microbial degradation when moist digested and 
absorbed
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Gelatine-free capsule shells

HPMC

Chitosan

Pullulan

PVP-PVA copolymer



Hard Gelatin Capsules

• contain 12 - 16 % moisture

• typically filled with dry solids
• powders
• granules
• pellets
• tablets

• also contain
• colorant
• preservatives

SIZE VOLUME (cm3)

000 1.37

00 0.95

0 0.68

1 0.50

2 0.37

3 0.30

4 0.21

5 0.13
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Hard Gelatin Capsules
• Advantages

• tasteless and odourless

• swallowing is easy

• flexibility in formulating

• uniquely suitable for blinded clinical trials

• useful for extemporaneous compounding by pharmacist
(not use in Hungary)

• Disadvantages
• tend to be more expensive to produce than tablets

• not suitable for highly soluble salts



Manufacture- of capsule shells

http://www.rjengineering.com/process.htm

http://www.rjengineering.com/process.htm


Filling

• operations involved
• rectification of empty capsules

• separation of caps from bodies

• filling capsule bodies

• replacing caps and ejecting filled capsules

• 3 basic methods for powder filling:
• auger or screw

• dosator

• dosing disc



Capsule Filling
• auger

• semi-automatic operation

• filling based on volume

• need good powder flow properties

• dosator
• fill based on weight

• continuous operation



• dosing disc
• filled based on weight

• continuous operation

Capsule Filling



Soft Gelatin Capsules (Softgels)

• consist of a continuous gelatine shell surrounding a 
liquid core

• formed, filled, and sealed in one operation

• shells are softened by addition of glycerine or 
polyhydric alcohol (ex. sorbitol)

• oblong, spherical, elliptical in shape



Soft Capsules

• ADVANTAGES
• may contain liquids, suspensions, pastes

• rapid release of contents

• useful for drugs prone to oxidation

• DISADVANTAGES
• have a greater tendency to adhere to each other

• more expensive

• increased possibility of  interactions between drug and 
shell



Manufacture

Sherer grant 1933 Detroit

gelatine tape



Raw materials

The gelatin of the capsule shells should be assayed 
for various physical properties like bloom strength, 
viscosity and its loss (by atomic force microscopy).

Chemical tests like purity, microbial properties, and 
limits for heavy metals like arsenic, ash content 
should be determined.

The colorants should also be checked for purity, limits 
for heavy metals, color properties, dye content, 
subsidiary dye content and color value.

Quality control tests of capsules



Disintegration:

The disintegration test determines whether
tablets or capsules disintegrate within the
prescribed time when placed in a liquid
medium in the experimental conditions

Liquids used in disintegration
Water, 
simulated gastric fluid (PH = 1.2 HCl), 
or Simulated intestinal fluid (PH = 6.8, KH2PO4 
(phosphate buffer) + pancreatic enzyme 
+NaOH)
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Disintegration:

The disintegration of capsules is different from those of tablets because the determination 
of end point is difficult owing to the adhesive nature of shell. 

The shell pieces after disintegration may agglomerate forming large mass of gelatin taking 
more time to dissolve and may adhere to the mesh thus, blocking the holes.



Quality control tests of capsules

GMP:
Quality control should be carried out during all stages of manufacturing operation which is the primary 
requirement of good manufacturing practices.

Empty hard capsules

According to Pharmacopoeia, the test called 'purity' 
uses five capsules which are tested individually. 

• Each is placed in a 100 ml conical flask and shaken vigorously after adding 50 ml of
water 37C throughout the test. 
• The capsule passes the test if it completely dissolves within 10 mins giving odorless,
neutral (or slightly acidic) solution.



Weight variation

For hard capsules: 
• Accurately weigh 10 capsules. 
• By suitable means the contents of each capsule should be removed. The weights 

of emptied shells should be recorded individually. 
• The difference of both the weights will yield the net weight of the contents. 
• Then calculate acceptance value.

For soft capsules:
• pre weigh 10 capsules. 
• Cut the capsules by suitable means (either scissors or any open blade) remove 

the contents by washing with a suitable solvent and let the solvent evaporate by 
placing them at room temperature for about 30 mins. Weigh the individual 
shells. 

• Calculate the acceptance value.



Content uniformity
•

Hard capsules containing 25 mg or more of the drug contents 
should meet content uniformity requirements.

• Assay 10 capsules individually and calculate the acceptance 
value.



Dissolution

Place each of the capsules in the apparatus, excluding 
air bubbles from the surface of the capsule. 

Operate immediately at specified rate within 
specified dissolution medium at 37 + 0.5C. 

Aliquots should be withdrawn at specified time points 
mentioned in individual monograph.



Machine output

The manufacturing machine's output should be monitored continuously via the dimensional correctness 
during each lot production.

The color of the capsules should be checked against a standard strip; 
in case of any changes the gelatin solution should be adjusted by adding standardized dye solutions which can 
be ensured via thin layer chromatography.

Moisture content

Moisture content can be monitored with the aid of data the drying kilns can be adjusted.

Loss on drying

Determination of loss on drying via the oven method consumes more time. To prevent 
this advanced methods like infrared balances, humidity meter etc.



Sorting of defects

After electronic or manual inspection, they are sampled by quality control inspectors. 

The results should meet the inspection plan, if not the capsules should be resorted or 
rejected depending upon frequency of faults.

Final inspection

After the capsules are placed in final containers, samples are checked for various 
parameters like dimensions, physical defects and color. 

These samples are also subjected to various microbial tests also.



Wafer capsules: 

Capsula amylaceae



MICROENCAPSULATION

Definition: 

• It is the process by which individual particles or droplets of solid or liquid 
material (the core) 

• are surrounded or coated with a continuous film of polymeric material 
(the shell) 

• to produce capsules in the micrometer to millimeter range, known as
microcapsules.



Morphology of Microcapsules:

• The morphology of microcapsules depends mainly on the 
core material and the deposition process of the shell.

• Mononuclear (core-shell) microcapsules contain the shell around the core.

• Polynuclear capsules have many cores enclosed within the shell.

• Matrix encapsulation in which the core material is distributed
homogeneously into the shell material.



Coating material properties:

• Inert toward active ingredients.

• Controlled release under specific conditions.

• Film-forming, flexible, tasteless, stable.

• Non-hygroscopic, no high viscosity, economical.

• Soluble in an aqueous media or solvent, or melting.

• The coating can be flexible, brittle, hard, thin etc.



Coating materials:

• Gums: Gum arabic, sodium alginate, carageenan.

• Carbohydrates: Starch, dextran, sucrose

• Celluloses: Carboxymethylcellulose, methycellulose.

• Lipids: Bees wax, stearic acid, phospholipids.

• Proteins: Gelatin, albumin.



Microencapsulation Techniques

• I. Physico-Chemical Processes:

Coacervation

Two methods for coacervation are available:

• In simple coacervation,  a desolation agent is added for phase separation

• The complex coacervation involves complexation between 
two oppositely charged polymers 



Complex coacervation:

1., First the core material (ususally an oil) is dispersed into a polymer
solution, gelatin

2., The second polymer (anionic, water soluble, gum arabic) solution is
then added to the prepared dispersion.

3., Deposition of the shell material onto the core particles occurs when
the two polymers form a complex

4., The process is triggered by addition of salt or by changing the pH,
temperature or by dilution of the medium.



Complex coacervation:

5., Finally, the prepared microcapsules are
stabilized by crosslinking (wit hf
fromaldehyde) desolvation or thermal
treatment.

Complex coacervation is used to produce
microcapsules containing grgrant oils, liquid
crystals flavors dyes or inks as teh core
material.





Polymer-polymer incompatibility:

AKA: phase separation technique

1., The method utilizes 2 polymers that are soluble in a
common solvent, yet do not mix with one another in the
solution.

2., The polymers from two separate phases, one rich in
the polymer intended to form the capsule walls, the
otehr is rich in the incompatible polymer meant to
induce the separation on the two phases. The second
polymer in not intended to be the part of the finished
microcapsule wall.



Solvent Evaporation: 
It is most extensively used method of microencapsulation.
1., Prepare an aqueous solution of the drug (may contain
a viscosity building or stabilizing agent)
2., Then added to an organic phase consisting of the
polymer solution in solvents like dichloromethane of
chloroform with vigorous stirring to form the primary
water in oil emulsion.
3., This emulsion is then added to a large volume of water
containing an emulsifier like PVA or PVP to form the
multiple emulsion (w/o/w)
4., The double emulsion is then subjected to stirring until
most of the organic solvent evaporates, leaving solid
microspheres.
5., The microspheres can then be washed and dried.



Polymer encapsulation by rapid expansion of 
supercritical fluids:

Supercritical fluids are highly compresses gasses that possess sevarl 
properties of both liquids and gases. 

The most widely used being sueprcritical CO2 and nitrous oxide (N2O).

A small change in the temperature of pressure causes a large change 
in the density of supercritical fluids. 



Polymer encapsulation by rapid expansion of 
supercritical fluids:

1., Supercritical fluid containing the API and the shell material are
maintained at high pressure and the nreleased at atmospheric pressure
through a small nozzle.  

2., The sudden drop in pressure causes desolvation of the shell material, 
which is then deposited around the API (core) and forms a coating layer. 



Polymer encapsulation by rapid expansion of 
supercritical fluids:



Hydrogel microspheres: 

• 1., Microspheres made of gel-type polymers such as 
alginate, are produced by dissolving teh polymer in 
an aqueous solution

• 2., Then, suspending the API in the mixture

• 3., Extruding through a precision device, producing 
micro droplets 

• 4., Then fall into a hardening bath that is slowly 
stirred. The hardening bath usually contain CaCl2
solution. 



• II. Physico-Chemical Processes:

Spray-drying and spray congealing

Microencapsulation by spray-drying is a low cost commercial process which
is mostly used fro the encapsulation of fragrances, oils and flavors.

Steps:

1., Core particles are dispersed in a polyemr solution and sprayed into a hot 
chamber.

2., The shell material solidifies onto the core particles as the solvent
evaporates.



Micro-encapsulation by spray-drying:



Spray congealing:

This technique ca nbe accomplished with spray drying equipment
when the protective coating is applied as a melt.

1., The core material is dispersed in a coating material melt.

2., Coating solidification (and microencaspulation is accomplised
by spraying the hot mixture int oa cool air stream. 



Fluidized bed technology: 

• Different types of fluid bed coaters include top 
spray, bottom spray and tangential spray used for
encapsulating solid or liquids absorbed into
porous particles

• Steps:

• 1., Solid particles to be encapsulated are
suspended on a jet of air and then covered by a 
spray of liquid coating material. 

• 2., The rapid evaporation of the solvent helps in
the formulation of an outer layer on the particles. 

• 3., This process is continued until the desired
thickness and weight is obtained.  



Pan coating:

• 1., Solid particles are mixed with a dry coating
material. 

• 2., The temperature is raised so that the coating
material melts and encloses the core particles, and
then is solidified by cooling. 

Or the coating material can be gradually appleid to
core particles tumbling in a vessel rather than being 
wholly mixed with core particles from the start of 
encapsulation. 



Co extrusion: 

• 1., A dual fluid stream of liquid core and
shell materials is pumped through
concentric tubes and forms droplets under
the influence of vibration.

• 2., The shell is then hardened by chemical
cross linkings, cooling or solvent
evaporation.

• Different types of extrusion nozzles have
been developed in order to optimize the
process



Spinning disk: 
• 1., Suspension of core particles in liquid shell

materil are poured into a rotating disc.

• 2., Due to the spinning action of the disc, the core
partciles become coated with the shell material.

• 3., The coated particles are then cast from the edge
of the disc by centrifugal force. 

• 4., After that the shell material is solidified by
external means (usually cooling).

The technology is rapid, cost-effective relatively
simple and has high production efficiencies. 
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Pharmaceutical dosage forms formulated by extraction. 



Extraction in general

• As the term used pharmaceutically:

• Extraction involves the separation of medicinally active portions of
plant or animal tisssues from the inactive or inert components by the
use of selective sovent in standard extraction procedures.



• Effective materials:
• Alkaloids

• Volatile oils

• Saponins

• Tannins

• Vitamins etc.

• Concominants:
• Waxes

• Enzymes

• Albumens

• Fats

• Etc.

Extraction in general



Extraction

• For the extraction only that part of the plant is used,  which contains
the active materials

• Roots, leaves, flowers, fruit, seeds, bark

• Content of the effective materials depends on:
• Time and place of collection

• Condition of drying



Process of extraction

• Solvent must enter the cell

Two types of diffusion:
1. Free diffusion ( cell-wall is damaged)---

more effective
2. Hindered diffusion (cell-wall is not damaged)

Cell-juice: solvent in the cell with high concentration
Menstruum: solvent out of the cell, 

concentration practically zero



Solvents for extraction

• Aqua purificata

• Alcohol- water mixture

• Acidic solution (e.g. hydrochloric acid, citric acid)

• Alkaline solution (e.g. ammonium-hydroxid)

• Organic solvent(e.g. hexane, eater)



Factors influencing extraction I.

• Surface
• Increase of the surface (by shredding)

• Increase the ration of damage cells

• Free diffusion is more effective



Factors influencing extraction II.

• Concentration in the cell-juice and in the solvent:
• Conc. Gradient between the two conc. is needed

• Maintain the conc.gradient, increase the effectiveness of extraction
• Increase the quantity of the solvent

• Renew the solvent



Factors influencing extraction II:

• Temperature
• Increase of temp.

• Rates of hindered and free diffusion increase

• Thermal decomposition must be considered

• Moisture content of the drug
• Decrease the rate of the diff., if the solvent doesn’t mix with water

• If the solvent miscible with water, the moisture will not influence the diff., but 
it will decrease the conc. of the solvent.



Factors influencing extraction III.

• Quality and quantity of the solvent
Property of solvents :

• Dissolve the active materials

• Do not react with them

• Not adversely affect the living human and animal organism

• Have low evaporation heats, low boiling point

• Not be explosive

• Cheap and cost effective 



Factors influencing extraction IV.

• Chemical reactions of the solvent
• Solubility

• Stability

Viscosity

Higher viscosity decrease the process of diffusion



Factors influencing extraction V.

• Surfactants
• Increase the permeability and the diffusion

• Solubilise volatile oil

• Surfactants may form complexes with the pharmacons



Methods of extraction

• Maceration

• Digestion

• Turboextraction

• Vibroextraction

• Percolation



Maceration

• Extraction at room temperature

• Solid ingredients in a closed container with the whole of the
sovent

• It allowed to stand for a period at least 3 days (in Hungary 6 
days) with frequent agitation

• The mixture is then strained, the damp solid component is
pressed

• Then the liquid is clarified by filtration and decantation

• The quantity of the solvent is 5 to 10 times more than the
drug’s quantity



Maceration

• Double maceration
• When equilibrium occurs,  remove the liquid, and add new solvent

• Gradient maceration:
• The extraction is performed with different concentartions of the solvent



Digestion

• Digestion: 

maceration with gentle heating

(40-50 °C)



Turboextraction
• Turboextraction: 

extraction using mixers operating at a high rotation rate

• It lasts 5-10 min., equal with maceration for 6 days

• Instruments
• Mixers with knives

• Mixers with stator and rotor



Turboextraction

• Mixers with knives

• Very high rotational rate

• The drug is diminuted further

• Temp. Rinse from 19-53 during 15 min.

• Conc. Gradient continually changes

• Higher temp.



Vibroextraction

• Ultrasound apparatus is used

• The vibration caused by ultrasound increases the dissolution and 
diffusion process

• The cavitation and the warming-up of the liquid irreversibly changes
the permeabiliy of the membranes of the cells

• But pharmacons sensitive to hydrolysis and oxidation can decompose



Extraction with through-flow

• Percolation
• The solvent flows slowly downwards through a fixed column of

vegetable drug

• First the solid ingredients are moistened, and swelled with the
required amount of solvent, and allowed to stand for 1 day.

• Than the outlet of the percolator is opened the liquid starts to
flow through and drip

• The extraction is finished when the definite quantity of the
solvent is used or the dripping solvent contains no active
materials

• Then the mass is pressed.



Extraction with counter-flow

• Both of the vegetable drug and the solvent are moving, in opposite
direction

• The already extracted drug meets pure solvent and the solvent
already containing some extracts meets the pure drug

• e.g. The U-extraction (Szász extractor)



Extracts

• Ph.Eur.:

• Extracts are preparations of
• liquid (liquid extracts and tinctures) 

• semi-solid (soft extracts) or

• solid (dry extracts) consistency, 

obtained from herbal drugs or animal matters which are usually in a dry
state.



Extracts

• Fluid extracts (extracta fluida) in which the content of the non-volatile
matter is between 15-50%

• Semi-liquid (extracta subspissa): 50-70%

• Pilular extracts (extracta spissa) 70-85%

• Dry extracts (extracta sicca) : not more then 6%

• Freeze-dried extracts (extracta kryosiccata): no moisture

• PH. EUR: Liquid, soft, dry extracts



Extractum belladonnae siccum
dry extract of belladonna leaf /Ph.HG.VII./
• Belladonnae folium (V)

• Alcoholum dilutum 70%

• Lactosum

• Percolation
• With Alcohol

• Therapeutic effect:
• Parasympatolyticum

Spasmolyticum

Treatment of Asthma bronchiale



Extractum liquiritiae fluidum 
/Ph.Hg.VII./
Liquid extract of liquorice

• Extractum liquiritiae
venale

• Ammonia soluta 10%

• Aqua destillata

• Sol. conservans

• Therapeutic effect:

• Flavouring agent



+ Extractum strychni siccum
dry extract of  nux vomica
• Strychni semen

• Alcoholum dilutum 70%

• Lactosum

• Perkolation

• Therapeutic effect
• Stimulating brain

cortex.

• Stimulating effect. Tonic
effect



Tinctures (Tincturae)

• Ph.Eur.:

• Tinctures are liquid preparations which are usually obtained using
either 1 part of herbal drug or animal matter and 10 parts of 
extraction solvent or 1 part of herbal drug or animal matter and 5 
parts of extraction solvent.



Tinctures

• Ph.Hg.VIII.

• Tinctures are dilute alcoholic or ethereal alcoholic extracts of 
vegetable or animal drugs. The colour, odour and taste of tinctures
are charecteristic of the solvent and the extracted drug



Tincture (Tinctura)

• Very old dosage form

• Name originated from latin

• Tingo-----------to paint

• Coloured medicines



Preparation of the tinctures

• Store the drug over a moisture-absorbing material for a few days

• Maceration in ratio 1:5, percolation in ratio 1:10 usually the solvent is 
alcohol(70%)

• Press the wetted mass with tincture press

• Sediment the liquid for a few days in a cool place

• Filter it

• Make up with the solvent to the prescribed weight



Storage

• Stability of the tinctures is limited

• During storage, the colour of the tinctures may change

• Preserved in well-closed container at room temp., protecting from
light



Tinctures official in /Ph.Hg.VII/

• Tinctura amara
• Bitter tincture

• Tinctura aromatica
Aromatic tincture

• Tinctura aurantii
Orange peel tincture

• Tinctura aurantii pro sirupo

• Stomachic

• Stomachic

• Flavouring



• Tinctura valerianae alcoholica
• Alcoholic valeriana tincture

• Tinctura saponariae
• Saponaria tincture

• Tinctura ipecacuanhae

• Tinctura thymi

• Tinctura strychni

• Sedative

• Surface-active agent, 
expectorant

• Expectorant

• Expectorant

• Stomachic, tonic agent

Tinctures official in /Ph.Hg.VII/



Decoctions and infusions 
(Decocta et Infusa)

• Decoctions and infusions are pharmaceutical preparations prepared 
trough the aqueous extraction of vegetable drugs at a given 
temperature.

• Preparations corresponding decoctions and infusions can be prepared 
by dilution from tinctures 

(e.g. Tinctura ipecacuanhae, Tinctura saponariae), or from dry extracts 
made by cryosiccation.



•

• Ipecacuanha infusion and Saponaria root decoction are prepared with 
the appropriate tincture dilution as follows:

• 1 g of Ipecacuanha root and rhizome is equivalent to 

10 g of ipecacuanha tincture.

• 1 g of Saponaria root is equivalent to 2 g of saponaria tincture.



Preparation of decoctions and infusions

• The sieve degree of crushing herbs for the preparations of decoctions and 
infusions is No. II. for the soft parts and No. V. for the hard parts (roots and 
bark).

• The preliminary crushed plant part is put into a mortar, wetted with some 
distilled water and triturated with a pestle (swelling) for several minutes. 

• The contents of the mortar are then washed into an Erlenmeyer flask with 
distilled water and left to stand at room temperature for 10 minutes. 

• After the maceration, the Erlenmeyer flask is placed in a 

steaming pot for 40 minutes for decoction and 20 minutes

for infusion.



Preparation of decoctions and infusions

• The hot decoction or the cooled infusion is strained through a thin 
cotton layer.

• The time of maceration is equal for the decoction and infusion too.

• Finally, after washing through with distilled water, the drug is made 
up to the prescribed volume.



Preparation of decoctions and infusions

• Any other ingredients prescribed are added to the decoctions or
infusions after cooling.

• Decoctions and infusions should be supplied with an auxiliary label
drawing attention to the fact that the preparations should be kept in
a cool place and shaken before use.



+ Infusum ipecacuanhae pro parvulo (FoNo VII.)

• Ipecacuanhae tinctura normata 1,00 g

• Spiritus anisatus V gtt

• Sirupus sorbiti FoNo VII.

• vel

• Sirupus simplex 20,0 g

• Solutio conservans 1,0 g

• Aqua purificata ad 100,0 g



Infusum ipecacuanhae pro parvulo (FoNo VII.)

• Preparation: Mix the standardised ipecacuanha tincture with anise spirit, 
dilute it with some purified water, add the syrup, and the conservant
solution, and after then add the sufficient amount of purified water up to 
100 g.

• Label: 1 child’s spoonful or 1 tablespoonful 3 or 4 times daily, after food.

• Keep in cool place! Medicament for child. For children up to 3 years.

• Expiry date: 1 month.

• Packaging: In a light resistant bottle.

• Action and use: Expectorans. Phytotherapeuticum. 

• Note: The preparation can be flavoured with 40,0 g of orange peel syrup or 
rasberry syrup as well. 



Decoctions and infusions

• The importance of these preparations recently tended to decrease
because:

• The active material content of the drug is variable, it is not uniform

• The extraction is performed in warm aqueous medium, which can promote
decomposition

• Ustable praparations, so they are prepared only as required



Teas

• PH.Eur:Herbal teas consist exclusively of one or more herbal drugs
intended for oral aqueous preparations by means of decoction, 
infusion or maceration

• Ph.Hg.VIII: Teas (species) are mixtures of comminuted or original
vegetable drugs, In certain cases, teas may also contain other
medicaments as salt



Preparation of teas, tea mixtures

• The patient can prepare the teas at home, if they don’t contain
potent drugs, eg.laxatives

• Prior to the preparation of teas, the dust and powder is removed
from the comminuted drugs

• If salt have to be added to teas, the tea is uniformly moistened with
aqueous or alcoholic solution of the salt, dried and mixted



Tea mixtures

• Spec.laxans laxative tea

• Spec.Gastrica gastric tea

• Spec.Cholagoga cholagoge tea, evoke bile secretion

• Spec.Thymi composita
• compound thyme tea, expectorant
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Pharmaceutical technology aspects of prescribing 
medicines according to active substance.



Health Policy aims and goals:

• Generic substitution programe:
• Provides cost savings for the patients or the National Health Insurance Fund

• Reinforcing the role of pharmacists
• Providing infromation and help to  patient in choice from generic alternatives 

• Promoting the rational decision making regarding the encouragment for the use 
of less expensive medications, patient compliance.  

• Increase the price competition among pharmaceutical companies 



Prescribing medicines- legislation background -

• Decree of the Ministry of National Resources (in Hungary): 

• From 1st of April, 2012, drugs, belonging to the followiing ATC groups, can be 
prescribed only using their INN names:

• C10AA HMG CoA reductase inhibitors



Generic substitution, professional protocol I:

Pharmacist (who fills prescriptions) should follow the appropiate guideline when 
recommending medications:

• Recommend the medication belonging to the prefered reference price group,

• In the lack of the medication (form the prefered reference price group), the 
reference medication should be recommended. 



• If the patient/customer does not refuse to choose from the substitutional medications, the health care
professional should assess the followings:

• The name (brand) of the medication the patient has already taken, 

• The presence of any negative experiences (side effects) with the taken medication,

• The difference between the Daily Therapeutic Cost (DTC) of the taken mediaction and the DTC of 
reference medication,

• The Pharmacy has in its stock a medication with a lower DTC compared to the medication already taken,

• Whether the patient/customer is willing to accept the substitution for a lower co-payment, 

• Whether the patinet/customer is willing to wait for the prescripton filling if the
medication is available only at the wholesaler,

• The risk of the substitution on the patient compliance. 

Generic substitution, professional protocol II:



• The final decision upon the substitution should be made only after the agreement
of the patient/customer. 

• The pharmacist should provide help for the patient to minimize the risk of 
inadequate therapy due to the cost differences between medications.   

• If the customer requests for medication fills for another person (who takes the
medictaion) and the willingness for substitution is unsure or the brand name of the
medication could not be determined, after informing about the possiblity of the
generic program, the pharmacist should not emphasize more the substitutional
medications. 

Generic substitution, professional protocol III:



The unreasonable or too frequent changes in the drug therapycould decrease patient compliance and 
adherence.  

• The compliance could be increased if the patient visits only one pharmacy

• Pharmacist could provide appropiate pharmaceutical care if the drug therapy is supervised. 

• Pharmacies’ records are useful, since the patients are identified with their National Health 
Number, filled prescription contain the dispensed medication and the NHN as well.  

• The pharmacist could obtain information about the history of the drug therapy directly form the
patient and should maintain or increase the patient’s adherence.

• General practioners do have access to the records of the National Health 
Insurance Fund, where the filled prescription and the medication is recorded. 

Generic substitution, professional protocol III:



Prescription filling for the first time: 

• Saying the name of the medication, 

Sharing information about:

• the storage and disposal of the medication,

• the dose strenght, the frequency of administration, 

• the way of administration (how to take the medication) 

• the duration of drug treatment (expected duration in some cases),

• the onset of the effect,

• special recommendations for the medication ( taking drug w or wo food, lifestyle changes or car driving),

• some commom side effects or adverse effects, regarding the frequency and severity 

• concominat use with other medication, regulations and prohibited use 

• food and drug interactions

• missing or skipping a dose 

• any other and relevant information about the therapy or the medication.  



• Assessment of the patients’ level of being well-informed:
• Physician’s instruction to the patient:

• Why are you taking this medication?

• How to take your medication ? 

• What is the expected effect of the medication?

• What are you expecting by taking this medication?
• What is the most annoying regarding taking this medication?
• If the level of being-informed is not satisfactory, information should be shared as filing the medication 

first time.   

• in cases of medication substitution or dosing adjustment: 
• Patient must be informed about the changes, reasons are always explained. 
• Occured adverse or side effects, if the patient notice any, should be told to a physician or pharmacist.  
• New dosing reginemt should be indicated and highlighted

Prescription filling for the several times: 



Base: Patient with a chronic disease with a prescribed and reimbursed Rx medicaton

Pharmacist recommend the cheaper medication - 2012 (n= 346)

Pharmacist recommend the cheaper medication - 2010 (n= 485)

Patient ask for the cheaper medicatio - 2012 (n= 346)

Patient ask for the cheaper medication - 2010 (n= 485)

always rarely never

When filling your prescription, does your pharmacist recommend cheaper, generic medication to you?
When filling your prescription, do you ask for a cheaper, generic medication from your pharmacist?



BIOEQUIVALENCE:

Two medicinal products containing the same active substance are considered 
bioequivalent if they are pharmaceutically equivalent or pharmaceutical alternatives and 
their bioavailabilities (rate and extent) after administration in the same molar dose lie 
within acceptable predefined limits. These limits are set to ensure comparable in vivo 
performance, i.e. similarity in terms of safety and efficacy. 



BIOEQUIVALENCE:

Acceptance limits

In studies to determine bioequivalence after a single dose, the parameters to be analysed are
AUC(0-t), or, when relevant, AUC(0-72h), and Cmax. For these parameters the 90% confidence interval
for the ratio of the test and reference products should be contained within the acceptance
interval of 80.00- 125.00%.

For studies to determine bioequivalence of immediate release formulations at steady state,
AUC(0-τ) and Cmax, should be analysed using the same acceptance interval as stated above.

A statistical evaluation of tmax is not required. However, if rapid release is claimed to be clinically
relevant and of importance for onset of action or is related to adverse events, there should be no
apparent difference in median tmax and its variability between test and reference product.



Generic drugs:

Definition:

The current definition for generic medicinal products is found in Directive
2001/83/EC, Article 10(2)(b), which states that a generic medicinal product is
a product which has the same qualitative and quantitative composition in
active substances and the same pharmaceutical form as the reference
medicinal product, and whose bioequivalence with the reference medicinal
product has been demonstrated by appropriate bioavailability studies.



Examples
1. Original drug product is switched to a generic

Experiences:

• In most cases switching from a reference product to a generic 
product, does not result in negative patient outcomes.

• Adverse effects could occur, if reference and generic product differ 
in excipients

• Psychic symptoms may temporary occur 



Practical examples:

• Branded (reference medication) was switched to a 
generic furosemide 

• Sodium croscarmellose caused allergies in sensitive 
patients.

Examples
1. Original drug product is switched to a generic



• Patient with arrhythmia with a known history of lactose intolerance was treated 
with a branded medication (without lactose in the formulation). Switched to a 
generic medication (containing lactose)

• GI sympthoms occured. Transit times shortened, significantly affecting the plasma 
drug levels. 

• Sympthoms of hearth arrhytmia developed. 

Examples
1. Original drug product is switched to a generic



International protocoll
patient should be asked about the known allergies , sensitivities

• Whether the patient has a history of drug allergy or sensitivity.
• If the patient is sensitive to gluten, benzoate or lactose, the composition 

should be carefully considered. 

• Patient information leaflets of the summaries of product characteristics 
should be used as a reference. 



Date of download:  3/19/2013
Copyright © 2012 American Medical 

Association. All rights reserved.

From: Clinical Equivalence of Generic and Brand-Name Drugs Used in Cardiovascular Disease: A Systematic 

Review and Meta-analysis

JAMA. 2008;300(21):2514-2526. doi:10.1001/jama.2008.758

ACE indicates angiotensin-converting enzyme; CI, confidence interval.

Figure Legend:



Examples
2. Generic drug product is switched to another generic



Examples 3.
Critical medicines

Medicines are considered critical regarding their dosing if :

Changes in the dose or the generic switches might increase the risks associated with
toxicity or immunogenity or therapeutic efficacy.  

Examples for critical medicines: 

Drugs with NTI

Medicines where the drug levels should be individually determined and maintained

Biologics



• antiepileptics

• psychotropic drugs

• Low dose oral contraceptives

• NSAIDs

• PPIs

• Drug for cardiovascular diseases with NTI. 

• Modified-release oral drug products

Problem: high interindividual variability

Examples 3.
Critical medicines



In cases of MR medicines

Bioequivalence studies should include investigations should be 
performed on empty and fed stomach and at steady-state conditions. 

Examples 3.
Critical medicines



Conclusion:

• Switching should be initiated with continuous medical supervision.

or

• Switching is contraindicated. 

Bioequivalence in these cases demonstrate only: the level of similarity of the absorption of
the reference and the generic drug product, 

It does not refer to the difference in the clinical effects, due to the bioavailibilty differences
between the reference and the generic drug products

Examples 3.
Critical medicines



Antiepileptics:

• Drugs with narrow threapeutic index (phenytoin, valproate, 
carbamazepine etc.)

• Optimal drug plasma level should be maintained by carefull dosing. 

• Patient is susceptive to even small changes. 

• Seizures could occur if switched to generic drug. 

Examples 3.
Critical medicines



Survey 1:
• 1333 patients were questioned after switching to a generic 

• 70.5 % experienced no problems 
• 10.8 % seizures returned
• 9.9 % other adverse effects
• 8.8 % unassessable

Examples 3.
Critical medicines (antiepileptics)



Survey 2:

• Despite the appropiate bioequivalence, there was 
significant difference between the reference and 
generic drug, regarding their plasma drug levels. 

Most common adverse effects:

• vertigo, sleepiness , imbalance, double vision and 
occasional seizures. 

Examples 3.
Critical medicines (antiepileptics)



Assessing bioequivalence of generic antiepileptics:

Annals of Neurology Volume 70, Issue 2, pages 221-228, 29 JUN 2011 DOI: 10.1002/ana.22452
http://onlinelibrary.wiley.com/doi/10.1002/ana.22452/full#fig1

http://onlinelibrary.wiley.com/doi/10.1002/ana.v70.2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/ana.22452/full


Annals of Neurology
Volume 70, Issue 2, pages 221-228, 29 JUN 2011 DOI: 10.1002/ana.22452
http://onlinelibrary.wiley.com/doi/10.1002/ana.22452/full#fig2

Assessing bioequivalence of generic antiepileptics:

http://onlinelibrary.wiley.com/doi/10.1002/ana.v70.2/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/ana.22452/full


Conclusion:

• If therapy is started with either brand medication or a generic one, there
is no significant difference in the incidence of seizures.  

• If the initial medication is switched (to the brand or to another generic
medication) risk of hospitalization will increase.  



Conclusion:

• There is a high variability among epileptic patients.

• Generics were proven to be bioequivalent on healthy
volunteers. Threapeutic equivalence will be proven only, 
when administered to patients.



Question: 
Is it obligatory to prescribe medications according to their INNs?

In cases of mediations with expired market exclusivities, 
physician could prescribe INNs and the dosage form instead of 
the name of the medication. 

This could be: 

• Obligatory

• Recommended

• Optional



But why?

• Reducing the market share of expensive medications

• Reinforcing cost-rationalizing measures

• Reducing the intensity of marketing 

• Reducing the size of the network of pharmaceutical sales
representatives of pharmaceutical companies.



Limitations (?)

Drugs with narrow therapeutic index:

• Anticonvulsants

• Cardiac glycosides

• Oral anticoagulants

• Diuretics (geriatrics)

• Antiarrhythmics



[1] Emily L. JOHNSON, Yi-Ting CHANG, Barbara DAVIT, Barry E. GIDAL, Gregory L. KRAUSS: Assessing 
bioequivalence of generic modified-release antiepileptic drugs. -In: Neurology, 2016, -p. 1597-1604. 
DOI: 10.1212/wnl.0000000000002607 

[2] Aaron S Kesselheim, Alexander S Misono, Joy L Lee, Margaret R Stedman, M Alan Brookhart, Niteesh
K Choudhry, William H Shrank: Clinical equivalence of generic and brand-name drugs used in 
cardiovascular disease: a systematic review and meta-analysis. –In JAMA, 2008, -p: 2514-2526. doi: 
10.1001/jama.2008.758.
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Orally disintegrating tablets



Definition, Ph Eur:

• Orodispersible tablets: Orodispersible tablets are uncoated tablets intended to be

• placed in the mouth where they disperse rapidly before being swallowed.

• mouth-dissolving

• quick-dissolv

• fast-melt

• rapid-disintegrating

• freeze-dried wafers



ODT advantages:

Some patients have difficulties in swallowing. 

Phagophobia, or fear of swallowing.

 Medication non-compliance is a major concern in the treatment of 
acutely ill psychiatric patients. Some of them might try to hide the
tablet in their oral cavity.

It is recommended for people who are ill in bed and to those active 
working patients who are busy or traveling, especially those who have 
no access to water.



Main fields of use
•Pediatrics
•Geriatrics
• Pyschiatrics

ODT advantages:



ODT disadvantages:

the drug dose must be lower than 400 mg for insoluble drugs and 
less than 60 mg for soluble drugs. 

ODTs cannot provide controlled or sustained release, except those 
that contain slow-dissolving, microparticulate-coated drugs, which 
quickly disperse and are swallowed.



Product API Indication

Alavert™ Loratadine ODT Loratadin Allergy

Benadryl® Fastmelt™ Diphenhydramin Allergy

Claritin® RediTabs® Loratadin Allergy

Tempra® FirstTabs Acetaminophen Pain and fever

Excedrin® QuickTabs™
Acetaminophen
+acetylsalicylic acid + 
caffeine

Headache, migraine, common cold

Maxalt® MLT Rizatriptan Migraine

NuLev™ hyoscyamine
Stomach/intestinal problems such as cramps 
and IBS, cramping kidney pain

Remeron® SolTabs™ mirtazapin Depression

Zofran ODT® Ondansetron Prevention of nausea and vomiting

Zomig ZMT® Zolmitriptan Migraine

Zyprexa® Zydis® Olanzapine
Treatment of schizophrenia and bipolar 
disorder

ODTs:



ODT disintegration time:

Accordint to Ph. Eur, the Orodispersible tablets must disintegrate within 3 min. (37°C) 

30 sec 60 sec 90 sec

Example of ODT disintegration:



ODT disintegration:



Pregastric absorption

Oral cavity, pharynx, and esophagus

An ODT may have varying degrees of pregastric absorption and thus, the 
pharmacokinetic profile (including the maximum plasma concentration, time to 
achieve maximal plasma concentration, and area under the plasma concentration 
time curve of an equal dose of an ODT and a conventional oral dosage form) will 
vary

The bioavailability of drugs that are absorbed in the mouth, pharynx, and 
esophagus is increased 



Ideal orodispersible tablet should:

• Disintegrate quickly in small amount of aqueous media

• Possess acceptable resistance to crushing (distribution and
transportation stress)

• Incorporate high amount of API

• Provide pleasant mouth feel

• Show no susceptibility to high humidity or temperature

• Be manufactured with acceptable costs



Resistance to crushing: 
During removal from the blister package the product should maintain its intergrity

providing uniformity of dosing. 



Ideal drug for ODT formulation:

• Able to diffuse through the epithel layer of the upper GI tract (log P>1 or
preferably >2),

• Has low molecular weight and present in non-ionic form at the pH of the oral
cavity. 

• Has no bitter or unpleasant taste

• Has high solubility and quick dissolution in water (saliva)



Challenges during ODT formulation: 

Pleasant taste and mouth feel

If the size of granules or particles remain too big for a longer time
following the disintegration of the ODT, the patient may feel roughness
.  



Appropiate hardness:

• For short disintegration time, ODTs has high porosity coupled with
low compression force.  

• This might cause increased friability and susceptibility to
envinronmental mechanical forces.

Challenges during ODT formulation: 



Challenges during ODT formulation: 

Hygroscopy

• Freeze-dried products are sensitive
to humidity. 

• In this case Alu-Alu blisters of Alu-
multilayered plastic blisters should
be used. 



Amount of API in a single dose of ODT

Amount of WATER-INSOLUBLE drug should not
exceed 400 mg

Amount of WATER-SOLUBLE drug should not
exceed 60 mg

Challenges during ODT formulation: 



Solubility in water

• Water soluble drugs often form eutectic mixtures, resulting freez-
point depression or the development of glass structured material
with inappropiate hardness. 

• In those cases collapse could occur. This could be prevented with
matrix forming excipients (gelatin or mannitol). 

Challenges during ODT formulation: 



Technologies in the manufacture of ODTs

• Compression

• Freeze-drying

• Molding



Compression

• Applying optimal compression forces, a highly porous structure (propagates fast
disintegration) with appropiate hardness is formed.

• Drug formula includes so-called superdisintegrants and disintegrant based on CO2

formation.



Compression, excipients for ODTs:

• Disintegrants: crospovidon, sodium-starch-glycolate, crosscarmellose
sodium, combination of organic acidic compounds and carbonate
salts

• Diluents: polyols are prefered, eg. mannitol, sorbitol, xylitol, maltitol, 
but lactose-strach blends (StarLac®) can be used

• Lubricants: magnesium-stearate, sodium stearyl fumarate

• Flavoring agents: aspartame, acesulfame k, sugar derivatives



Patented compressional processes:



OraSolv

• The particles of the API are polymer coated providing taste masking.
The novelty in this invention is the taste masking method and the gas
generating (effervescent) disintegration system

• Chemical reaction between organic acids (citric or fumaric acid) and
carbonates causes CO2 gas generation and optimal disintegration.



OraSolv

Time for disintegration is less than 40 sec. 
PakSolv
Oral administration, GI tract absorption
Dose range: 1 mg – 750 mg 
Disintegration time: 10 – 30 seconds
Customized release profiles (IR, SR, MR and enteric-coated) 
Tablet size: 1/4” – 5/8” 
Flavor, color and debossing options to match your brand identity
Bitter drugs can be taste-masked
Blister packaging (including child-resistant options) 



DuraSolv technology

 Fillers with limited compressibility are used, in this technology higher
compression forces are used. 

 The tablets are hard enough to be filled into regular blister packaging. 
 Water soluble or water-insoluble APIs can be formulated wit hthis

method
 Amount of API could reach 750 mg in a tablet
 The polymer coating of the API provides taste masking, but acts as a 

gastric resistant barrier, as well. 
 Disintegartion time is between 5 and 45 sec. 



Disintegration of Tablet by Deformation and Repulsion: 



FlashTab:

 API is coated with Eudragit polymer, provides taste masking and gastric
dissolution.

 The encapsulated API in blended with the neccesarry excipients and
disintegrants, than compressed into tablet.

 As a disintegrant crosspovidon, carboxymethyl-cellulose sodium salt or
swellable disintegrants (starches) are used.

 Disintegration time is shorter than a minute.



Pharmaburst



Pharmaburst



Example with Pharmaburst:

Pharmaburst C1  96.10% OD excipient

Peppermint 1.50% flavor

Sucralose 0.30%sweetener

Sodium-stearil-fumarate 2.10%  lubricant



AdvaTab

• Regarding AdvaTab the novelty lies in
the technology of the lubrication of the
tablets. The system includes lubricants
applied only on the outer surface of the
tablet.

•The compressed tablet has increased
resistance to crushing, and could be
loaded into blister or container
packaging.



AdvaTab



AdvaTab



Patented freeze-drying processes:



Zydis



Zydis technology

• 1996, USA

• Based on the freeze-drying of an aqueous drug
dispersion.

• The dispersion is drying in the preformed blisters.

• Water soluble drug level max 60 mg, while water
insoluble drug level is max. 400 mg.

• Particle sizes are approx. 50 µm



• Advantages are that even small amount of the API (micrograms) can be precisely
loaded into a single tablet.

• As a disadvantage, the sensitivity to air-humidity or small resistance to crushing can be
mentioned. Special blister packaging is needed.

Zydis technology, advantages and disadvantages: 



Lyoc technology

An oil in water emulsion is made from the API and excipients. This emulsion is
loaded into blister holes and freeze-dried.



QuickSolv

 Aqueous dispersion is made from API, matrix forming and other excipients. The
dispersion is freezed.

 Frozen matrix is submerged into alcohol, extracting water from the frozen matrices.



Trituration

• Wet tablet mass is molded into tabelt triturate molds.

• The average mass of a tablet is usually between 30
and 250 mg.



Tablet triturate molds



Trituration

• During preparation, the API and the excipients are blended, than
granulated with a hydroalcoholic solvent

• The wet mass is loaded into triturate molds



WOWTAB® technology

 In this process, combination of low moldability saccharides and high moldability
saccharides is used to obtain a rapidly melting strong tablet. The active ingredient is
mixed with a low moldability saccharine and granulated with a high moldability
saccharide and compressed into tablet

 Tablet compression is done with low compressional forces, followed by a
conditioning at appropiate humidity to increase tablet hardness.



F-MELT® directly compressible excipient system for ODTs

Type C composition:

Mannitol

Xylitol

Microcrystalline cellulose

Crosspovidon

Anhydrous dibasic calcium-phosphate (Fujicalin)

Type D composition:

Mannitol

Xylitol

Microcrystalline cellulose

Crosspovidon

Magnesium Aluminometasilicate (Neusilin)







Ludiflash®

 Components: Mannitol, crosspovidon (Kollidon CL-SF), polyvinyl-acetate (Kollicoat SR 30D) and small
amount of povidone (Kollidon 30).

 Not completely soluble in water
 Used and recommended for direct compression
 The tablet should be filled into suitable blister package to protect from envinronmental humidity.



Representative formulation with Ludiflash

Loperamid HCl 2% API

Ludiflash 94.5% OD excipient

Kollidon CL-SF 

(crosspovidon) 1% disintegrant

Chocolate flavor 1.5% flavor

Sodium-stearil-fumarate 1% lubricant



StarLac
StarLac is an innovative, spray-dried compound of 15 percent native maize

starch and 85 percent alpha-lactose monohydrate available in a free
flowing powder form designed for direct compression. This product
provides capability for direct compression and fast disintegration, that is
basically independent from compaction pressure and level of lubricant.

Particles a spherical with excellent powder flow.

Improved robustness during tablet production is provided by StarLac®

in the sense, that level of lubrication and utilized compaction force show less
impact on tablet’s disintegration



Representative formulation with StarLac

Acetylcysteine 16.67% API

StarLac 79.43% OD excipient

Orange flavor 2.00% flavor

Acesulfam K 0.60% sweetener

Magnesium-stearate 0.70% lubricant





Possibilities for taste masking:

• Sweeteners (pl. aspartame, acesulfam K)

• flavors, with mild bitter flavor

(eg. grapefruit, coffee, lime)

• Liquorice, clove, menthol, peppermint
and sodium-citrate

• Lecithin

• Cyclodextrins

• Ion-exchange resins

• Coating processes



[1] European Pharmacopoeia 5.0 ISBN 10: 9287152810

[2] J E AGUILAR: Formulation Tools for Pharmaceutical Development. London: Academic Press, 
2013. -ISBN 978-1-907568-99-2. 137-154.
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https://doi.org/10.1016/j.ejps.2015.02.015
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Sciences, 2013., Volume 6 Issue 4 –pp. 286-292.
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Granules: 

2. dia:  

Many powders, because of their small size, irregular shape or surface characteristics, are cohesive 

and do not flow well. Poor powder flow will also often result in a wide weight variation within the 

final product due to, for example, variable fill of tablet dies. The resulting granules produced from 

irregular particles will be larger and more isodiametric, both factors contributing to improved flow 

properties. 

Some primary powder particles are difficult to compact into tablets even if a readily compactable 

adhesive is included in the blend. Granules of the same formulation are often more easily compacted 

and produce stronger tablets. This is associated with the method employed to produce the granule 

and its resulting structure. 

4. dia: Granulation of pharmaceutical products: 

The granulation of powdered toxic materials will reduce the hazard associated with the generation of 

toxic dust during handling. Suitable precautions must be taken to ensure that such dust is not a 

hazard during the granulation process itself (notably in the dry state, such as during the mixing of the 

dry ingredients and during drying of the granules). The granules produced should be nonfriable and 

have a suitable mechanical strength. 

5. dia:  

Materials which are slightly hygroscopic may adhere and form a cake if stored as a powder. 

Granulation may reduce this hazard as the granules will be able to absorb some moisture and yet 

retain their flowability because of their size. 

Granules, having a greater bulk denser than the parent powder mix, occupy less volume per unit 

weight. They are therefore more convenient for storage or shipment. 

6. dia:  

Granulated products are dispensed in many forms, which are discussed later. The advantages 

associated with this type of preparation as a dosage form are as follows: 1. Solid preparations are 

more chemically stable than liquid ones. The shelf life of powders for antibiotic syrups, for example, 

is 2–3 years, but once they are reconstituted with water it is only 1–2 weeks. The instability observed 

in liquid preparations is usually the primary reason for presenting some injections as powders to be 

reconstituted just prior to use. 2. Powders and granules are a convenient form in which to orally 

administer drugs with a high dose. 

One disadvantage of powders is that, because of differences in particle size and density of the 

various ingredients, the ingredients may segregate 

Effervescent granules. Effervescent granules are uncoated granules generally containing, in addition 

to the drug, acid substances and carbonates or hydrogen carbonates which react rapidly in the 

presence of water to release carbon dioxide. Citric acid and sodium bicarbonate is a commonly used 

combination. Effervescent granules are intended to be dissolved or dispersed in water before 

administration. 

7. dia:  



Coated granules. Coated granules consist of granules coated with one or more layers of mixtures of 

various excipients. The substances used as coatings (generally polymers) are usually applied as a 

solution or suspension under conditions in which evaporation of the vehicle occurs leaving a film of 

the coating.  

Gastro-resistant granules. Gastro-resistant granules (previously referred to as enteric-coated 

granules) are delayed-release granules that are intended to resist the gastric fluid and to release the 

active substance(s) in the intestinal fluid. This is generally achieved by the covering of the granules 

with a gastro-resistant polymer. 

8. dia: 

Modified-release granules. Modified-release granules are coated or uncoated granules that contain 

special excipients or which are prepared by special procedures, or both, designed to modify the rate, 

the place or the time at which the active substance or substances are released. Modified-release 

granules may have prolonged-release or delayed-release properties. 

 

9. dia:  

The largest portion of pharmaceutical granules that are made will have a short lifetime before they 

are compacted into tablets (mainly) or filled into hard capsules. 

11. dia:  

Granulation methods can be divided into two types: wet methods, which use a liquid in the process, 

and dry methods, in which no liquid is used 

 

13. dia:  

In a suitable formulation, a number of different excipients will be needed in addition to the drug. The 

common types used are diluents, which are used to produce a unit dose weight of suitable size, and 

disintegrating agents, which are added to aid the break-up of the granule when it reaches a liquid 

medium (e.g. following ingestion by the patient). An adhesive (also known as a binder) in the form of 

a dry powder may also be added, particularly if dry granulation is employed. All ingredients will be 

mixed before granulation 

15. dia: 

The massing of a mix of dry primary powder particles using a granulating fluid. The granulating fluid 

contains a solvent that must be volatile, so that it can be removed by drying, and nontoxic. Typically 

suitable liquids include water, ethanol and 2-propanol either alone or in combination. The 

granulation liquid may be used alone or, more usually, as a solvent containing a dissolved adhesive 

(also referred to as a binder or binding agent), which is used to ensure particle adhesion once the 

granule is dry 

traditional wet granulation method, the wet mass is forced through a sieve to produce wet granules, 

which are then dried. A subsequent screening stage breaks agglomerates of granules and removes 

the fine material, which can be recycled. Variations of this traditional method are dependent on the 

equipment used, but the general principle of initial particle aggregation using a liquid remains in all 

of the processes. 



18. dia:  

The type and capacity of granulating mixers significantly influence the work input and time necessary 

to produce a cohesive mass, adequate liquid distribution and intragranular porosity of the granular 

mass. The method and conditions of granulation affect intragranular pore structure by changing the 

degree of packing within individual granules. It has been shown that precompacted granules, 

consisting of drug and binder particles, are held together by simple bonding formed during 

consolidation. Granules prepared by wet massing consist of intact drug particles held together in a 

sponge-like matrix of the binder.  

 

Three main types of granulator are used in the pharmaceutical industry for wet granulation 

19. dia:  

A high-shear granulator high-shear wet granulation process using high-shear granulator can be 

divided into 5 stages and they included; 

1. Powder mixing 

2. Binder addition or addition of granulating liquid. 

3. Wetting of powder and nucleation 

4. Growth of granules and densification of the powder. 

5. Granule attrition and breakage. 

High-speed mixer/granulators; The machines have a stainless steel mixing bowl containing a three-

bladed main impeller which revolves in the horizontal plane and a three-bladed auxiliary chopper (or 

breaker blade) which revolves in either the vertical plane or the horizontal plane. The unmixed dry 

powders are placed in the bowl and mixed by the rotating impeller for a few minutes. Granulating 

liquid is then added via a port in the lid of the granulator while the impeller is turning. The 

granulating fluid is mixed into the powders by the impeller. The chopper is usually switched on when 

the moist mass is formed as its function is to break up the wet mass to produce a bed of granular 

material. Once a satisfactory granule has been produced, the granular product is discharged, passing 

through a wire mesh, which breaks up any large aggregates, into the bowl of a fluidized-bed dryer. 

 

21. dia:  

Fluidized-bed granules are similar to granules prepared by the wet-massing process but possess 

greater porosity, and the granule surface is covered by a film of binding agent. With spray-dried 

systems, the granules consist of spherical particles composed of an outer shell with an inner core of 

particles or air. 

27. dia:  

To form granules, bonds must be formed between powder particles so that they adhere, and these 

bonds must be sufficiently strong to prevent breakdown of the granule to powder in subsequent 

handling operations. The five primary bonding mechanisms between particles are: 1. adhesion and 

cohesion forces in the immobile liquid films between individual primary powder particles; 2. 



interfacial forces in mobile liquid films within the granules; 3. the formation of solid bridges after 

solvent evaporation; 4. attractive forces between solid particles; and 5. mechanical interlocking 

Hardening binders. This is the common mechanism in pharmaceutical wet granulations when an 

adhesive is included in the granulating solvent. The liquid will form liquid bridges, as discussed 

earlier, and the adhesive will harden or crystallize on drying to form solid bridges to bind the 

particles. Adhesives such as polyvinylpyrrolidone, the cellulose derivatives (such as 

carboxymethylcellulose) and pregelatinized starch function in this way. Crystallization of dissolved 

substances. The solvent used to mass the powder during wet granulation may partially dissolve one 

of the powdered ingredients. When the granules are dried, crystallization of this material will occur 

and the dissolved substance then acts as a hardening binder. Any material soluble in the granulating 

liquid will function in this manner (e.g. lactose incorporated into powder blends granulated with 

water). The size of the crystals produced in the bridge will be influenced by the rate of drying of the 

granules; the longer the drying time, the larger the particle size of the drug crystals. 

In the absence of liquids and solid bridges formed by binding agents, there are two types of 

attractive force which can operate between particles in pharmaceutical systems. Electrostatic forces 

may be of importance in causing powder cohesion and the initial formation of agglomerates (e.g. 

during mixing). In general, they do not contribute significantly to the final strength of the granule. 

Van der Waals forces, however, are approximately four orders of magnitude stronger than 

electrostatic forces and contribute significantly to the strength of granules produced by dry 

granulation 

In wet granulation methods, liquid added to dry powders has to be distributed throughout the 

powder by the mechanical agitation produced in the granulator. The particles adhere to each other 

because of liquid films, and further agitation and/or liquid addition causes more particles to adhere. 

The precise mechanism by which a dry powder is transformed into a bed of granules varies for each 

type of granulation equipment 

 

Ingredients of tableting: 

8. dia: 

Please note that the print version of the Ph Eur is available in either English or French, whereas the 

electronic version is bilingual (English and French). 

 

10. dia:  

Usually, tablets are designed so that the smallest tablet size which can be conveniently compressed is 

formed. Thus, if the dose is small more diluents are required and if the dose is high fewer diluents 

are required as not to increase the tablet size, which might make it difficult to swallow. Diluents 

selection should be made carefully as physical-chemical changes might render the product unstable 

and might cause problems in manufacturing. 

 

11. dia:  



Binders are added to tablet formulations to add cohesiveness to powders thereby providing the 

necessary bonding to form granules which under compaction form a compact mass as a tablet. In 

other words, binders are essential to achieve the “hardness” of the tablet. 

Binders are usually selected on basis of previous experience, particular product needs, literature or 

vendor data or the preference of individual scientists or manufacturing unit. The primary criterion 

when choosing a binder is its compatibility with other tablet components. 

It must add sufficient cohesion to the powders to allow for normal processing yet allow the tablet to 

disintegrate and the drug to dissolve upon ingestion, releasing the active ingredients for absorption. 

 

13. dia: 

Disintegrants facilitate the breakup of a tablet after oral administration. Disintegrants may be added 

intragranularly, extragranularly or both (which may be varied to achieve the best result). It does not 

always mean that the higher the concentration of disintegrants the faster the rate of disintegration. 

The concentration may have a direct relationship with the rate of disintegration until it gets to 

maximum after which disintegration rate decreases with increase in the concentration of 

disintegrants. 

 

17. dia: 

Glidants are fine powders that enhance the movement of powders or granules within the hopper and 

into the die cavity prior to compaction, compression, or encapsulation. By enhancing flow rates of 

powders or granules, there is less weight variability of the tablets manufactured, resulting in more 

consistent dosing of the drug substance(s). It has been suggested that the ability of glidants to 

enhance the movement of the powder or granules within the hopper and into the tablet die in the 

tablet press is due to the ability of particles of the glidants to locate within the spaces between the 

powder particles/ granules. 

 

Lubricants should be added after disintegrants to avoid coating it or preferably at the final stage prior 

to compression to ensure mixing time is kept to a minimum. The hydrophobic stearic acid and stearic 

acid salts e.g., magnesium stearate, are the most widely used lubricants in tablet formulation. They 

are included at concentrations less than 1% w/w in order to minimize any deleterious effect on tablet 

disintegration or dissolution. 

Inadequate lubrication during tablet manufacture results in the production of tablets with a pitted 

surface. Conversely, excessive use of lubricants yields tablets with reduced rates of disintegration 

and dissolution. The appearance of the tablet is an important pharmacopoeial (and consumer) 

requirement and, therefore, inadequate or excessive lubrication will lead to rejection of the tablet 

batch. 

 

18. dia: 

Colourants are generally employed in tablet manufacture either for aesthetics or to uniquely identify 

finished tablets. A distinction should be made between substances that have inherent colour and 



those that are used as colourants. Colourants can be divided into water-soluble dyes and water-

insoluble pigments. 

Flavouring agents also referred to as flavours, or flavourants are pharmaceutical excipients used to 

impart a pleasant flavour and often odour to pharmaceutical formulations. They may be derived 

from natural sources (e.g., fruit components) or prepared artificially. Their selected use in 

pharmaceutical dosage forms is based on the desired flavour, their solubility characteristics, and 

their physicochemical compatibility with the drug substance/ active pharmaceutical ingredient and 

other excipients in the formulation. 

Sweeteners are incorporated in tablets to impart sweetness to the product and hence the 

acceptability of tablets. The excipient is of particular importance if the conventional tablet contains a 

bitter drug substance(s) or, more importantly, if the tablet is a chewable tablet. 

In addition to being many more times sweeter than sucrose, artificial sweeteners have the advantage 

of not impacting blood sugars of diabetic or pre-diabetic patients, and they are considered non-

cariogenic. 

 

21. dia 

Test sieves are described in the European Pharmacopoeia in monograph 2.9.38. Particle-Size 

Distribution Estimation By Analytical Sieving.  

Analytical test sieves are constructed from a woven-wire mesh, which is of simple weave that is 

assumed to give nearly square apertures and is sealed into the base of an open cylindrical container. 

The basic analytical method involves stacking the sieves on top of one another in ascending degrees 

of coarseness and then placing the test powder on the top sieve. The nest of sieves is subjected to a 

standardised period of agitation, and then the weight of material retained on each sieve is accurately 

determined. The test gives the weight percentage of powder in each sieve size range.  

 

24. dia: 

Ph. Eur. 2.9.1. : Disintegration of Tablets and Capsules 

The disintegration test determines whether tablets or capsules disintegrate within the prescribed 

time when placed in a liquid medium in the experimental conditions prescribed below. 

Disintegration is considered to be achieved when:  

a) no residue remains on the screen, or  

b) if there is a residue, it consists of a soft mass having no palpably firm, unmoistened core, or 

c) only fragments of coating (tablets) or only fragments of the shell (capsules) remain on the screen; 

if a disc has been used (capsules), fragments of the shell may adhere to the lower surface of the disc.  

 

28. dia: Dissolution is the process in which a substance forms a solution. Dissolution testing measures 

the extent and rate of solution formation from a dosage form, such as tablets, capsules, ointments, 

etc. The dissolution of a drug is important for its bioavailability and therapeutic effectiveness. 

Dissolution and drug release are terms used interchangeably. 



A dissolution test uses an apparatus with specific test conditions in combination with acceptance 

criteria to evaluate the performance of the product. 

 

Using the basket method, the common agitation (or stirring speed) is 50-100 rpm; with the paddle 

method, it is 50-75 rpm.  

30. dia:  

For the flow-through apparatus, the liquid flow rate is normally set between 4 ml/min and 50 

ml/min. 

 

Drying: 

3 dia: 

Drying can be defined as a complex process, which includes transferring heat and solvent (moisture). 

Aims could be to decrease the moisture content of the material (raw, intermediate or final product). 

Additionally, to separate or to remove the solvent from the system.  

The transfer of heat and its rate can be constant or could change during the process.  

The migration of moisture occurs inside the material to be dried, on its surface and in the drying 

environment or media as well.  

 

4. dia: 

It is a type of phase transition, vaporization which means the transition of the material from the 

liquid phase to the gaseous phase on the surface of the liquid.  

Evaporation occurs at any temperature, but the rate accelerates by increasing the temperature.   

During boiling, gas bubbles develop inside the fluid phase, as the particles of the material transit into 

the gaseous phase. This only happens at the boiling point of the liquid! 

 

6. dia: 

The presented data are valid on atmospheric pressure in case of all materials.  

Heat capacity can be defined as the required amount of heat for increasing the temperature of a 

material with a given amount of mass by 1 degree.   

Based on the presented data in the table, we can state that more than four times (2256/525= 4,29!) 

amount of heat is needed to evaporate the same amount of water compared to acetone.  

 

13. dia: 

Many crystalline salts form hydrates containing 1, 2, 3, or more moles of water per mole of the 

compound, and the water may be held in the crystal in various ways. Thus, the water molecules may 



simply occupy lattice positions in the crystal, or they may form bonds with the anions or the cations 

present. In the pentahydrate of copper sulphate (CuSO4.5H2O), for instance, each copper ion is 

coordinated to four water molecules through the lone pairs on the oxygen to form the complex 

[Cu(H2O)4]2+. Each sulphate ion has one water molecule held by hydrogen bonding. The difference 

between the two types of bonding is demonstrated by the fact that the pentahydrate converts to the 

monohydrate at 100°C and only becomes anhydrous above 250°C. 

 

14. dia: 

 

A hygroscopic material will tend to become damp and cakey when exposed to moist air 

Because of their affinity for atmospheric moisture, hygroscopic materials might require storage in 

sealed containers. When added to foods or other materials for the express purpose of maintaining 

moisture content, such substances are known as humectants. 

24. dia: 

During spray drying, the liquid dispersion is introduced into the drying column in the form of small 

droplets. The high surface area results almost instant and complete evaporation of the solvent.  

 

25. dia: 

While in operation the sprayed droplets mix with the hot drying media or gas. This is advantageous 

since the drying rate is highly increased. During the fats evaporation, the vapour layer around the 

dried particle acts as a protective barrier against the hot drying medium. The temperature of the 

particle is significantly lower compared to the temperature of the medium. By the process, the 

droplet is transformed into a dry and fine particle with very low (1-5%) moisture content.  

The dried product is conveyed by the drying medium to a cyclone where it is separated and collected.  

26. dia:  

Human plasma and other blood products, proteins can be dried without the risk of loss of function.  

Monodisperse and fine powder is the final product.  

If the solvent is flammable or the product is sensitive to oxygen, the dried medium is nitrogen or 

other inert gas. In this case a closed system is favoured, where a condenser is introduced into the 

system to remove solvent from the medium.  

29. dia: 

Microwave radiation is a small energy and nonionizing radiation. It is used to induce the generation 

of heat inside the material.  

 

30. dia:  

Due to the microwave irradiation, the rate of moisture migration is higher, than in the sub-superficial 

layers. This result a more uniform drying.  



32. dia: 

On the right bottom corner a commonly used fluid plate is presented (Glatt Mini-Glatt system). This 

provides uniform air distribution in the case of fluid drying (or granulation). 

36. dia:  

The intense mixing of particles provides homogenous distribution of heat in the fluid bed.   

 

40. dia: Filters of the fluid systems after discharging. Unremoved remnants of the dried or granulated 

product are still present on the surface of the filter bags. 

 

 

Sterilization: 

15. dia:  

An aqueous solution of formaldehyde can be useful as a disinfectant as it kills most bacteria and 

fungi (including their spores). It is used as an additive in vaccine manufacturing to inactivate toxins 

and pathogens. Formaldehyde releasers are used as biocides in personal care products such as 

cosmetics. 

Beta-propiolactone is a liquid which exerts a strong bactericidal action on the surfaces of objects 

immersed in aqueous solutions of it or exposed to its vapor phase. Beta-propiolactone has a broad 

field of application provided its limitations are recognized and it is handled, like other bactericidal 

agents, with due regard for its toxic properties. 

Ethylene oxide as a toxic gas that leaves a residue on items it contacts including food and spices, 

ethylene oxide is a surface disinfectant that is widely used in hospitals and the medical equipment 

industry to replace steam in the sterilization of heat-sensitive tools and equipment, such as 

disposable plastic syringes. It is flammable and extremely explosive. It is commonly handled and 

shipped as a refrigerated liquid to control its hazardous nature. 

 

27. dia: 

named after John Tyndall 

 

33. dia: 

The accepted pharmacopoeial limits and test can be found in a more detailed version in the 

European Pharmacopoeia in the chapter of 5.1.1. METHODS OF PREPARATION OF STERILE 

PRODUCTS. 

 

44. dia: Ultraviolet (UV) is a form of electromagnetic radiation with a wavelength from 10 (with a 

corresponding frequency around 30 PHz) to 400 nm (750 THz), shorter than that of visible light, but 

longer than X-rays. UV radiation is present in sunlight and constitutes about 10% of the total 



electromagnetic radiation output from the Sun. It is also produced by electric arcs and specialized 

lights, such as mercury-vapor lamps, tanning lamps, and black lights. Although long-wavelength 

ultraviolet is not considered as an ionizing radiation because its photons lack the energy to ionize 

atoms, it can cause chemical reactions and causes many substances to glow or fluoresce. 

 

Rectal dosage forms: 

 

3. dia:  

Rectal capsules (shell suppositories) are solid, single-dose preparations generally similar to soft 

capsules. That they may have lubricating coatings. They are of elongated shape, are smooth and have 

a uniform external appearance. 

4. dia:  

Suppositories are solid, single-dose preparations. The shape, volume and consistency of 

suppositories are suitable for rectal administration. They contain one or more active substances 

dispersed or dissolved in a suitable basis which may be soluble or dispersible in water or may melt at 

body temperature. Excipients such as diluents, adsorbents, surface-active agents, lubricants, 

antimicrobial preservatives and colouring matter, authorised by the competent authority, may be 

added if necessary. 

Rectal suppositories are conical, or cylindrical, with one conical end or torpedo shaped. Size of the 

suppositories is determined by the patient too. For instance, smaller suppositories are designed for 

children.  

7. dia: 

Rectal doses show high variability in pharmaceutics. Pharmacopoeias seem to represent non-uniform 

rectal doses for drugs.  

8. dia 

In case of increased bowel movements, the residence time of the suppository in the rectum could be 

too short, resulting incomplete drug absorption and  

10. dia:  

This means that drug molecules can enter the general circulation directly or by passing through the 

strongly metabolizing liver. In the latter case, only a proportion of the drug molecules (if they are of 

the high clearance type) will enter the general circulation intact. Thus the bioavailability may be less 

than 100 %. Compared to the small intestine this situation is still more favourable. 

18. dia:  

It is a yellowish-white, solid fat, it has a slight and agreeable odour. 

Its taste is bland and characteristic. It is brittle at room temperature, but due to the warmth of the 

hands, it softens and becomes plastic.  

20. dia: 



The cause of this is that the hydrocarbon chains are parallel in cocoa butter, during solidification, 

they form different angles with plane-forming surface of the crystals 

21.dia:  

It is a white or yellowish-white solid at room temperature, which is brittle and fatty to the touch. It 

softens from the warmth of the hand, and becomes a plastic mass. Its solubility is similar to that 

cocoa butter. Its solidification temperature is 27 to 32 ˚C and its drop point is 33 to 36 ˚C. The raw 

materials are palm-oil, palm-kernel oil and coca-palm oil. It is worked up generally by saponification, 

followed by ester back-formation. 

 

23. dia: 

Its properties are similar to the properties of Adeps solidus 50. The acetylsalicylic acid is unstable in 

suppository bases with a high hydroxyl value, as it then decomposes into salicylic acid and acetic 

acid. 

 

24. dia: 

Adeps solidus compositus FoNo VII.  can be wetted with water and can be dispersed in water as an 

o/w type emulsion. Polysorbate 20 and 61 improve the consistency, decrease the disintegration time, 

and transform the lipophilic base into a lipohydrophilic one, which generally helps the liberation and 

absorption of the incorporated drugs in the suppositories. 

25 .dia:  

Certain kinds of plastic vessels are unsuitable for their storage, due to incompatibility. Therefore, we 

use it for the preparation of suppositories when the physician expressly prescribes it, or when FoNo 

recommends it. 

 

Suppositories by cold compression: 

 

3. dia: We can prepare suppository by pressing and by moulding.  

(In the pharmaceutical industry, only moulding is used.)  

With the exception of Massa macrogoli, the other bases can be used for the preparation by pressing. 

 

Small amounts of the active ingredient, insoluble in the base, are triturated with enough lactose to 

produce a powder mixture of 10 % by weight of the preparation and dispersed in this form in the 

base. 

Dry extracts are to be dispersed in the base with the required amount of water. 

For the softening of the consistency of suppositories, we can use 2-10 % of neutral oil. 

4. dia 



During the cold compression process, firstly the ingredients are mixed as a powder, then we form a 

plastic mass. We use a mortar and a pestle. In a mortar, we reduce the ingredients are grinded to a 

fine powder (< 180 µm). 

The mixture of the API and the suppository base will be extruded, the extrudate will be cut to pieces 

with the defined API content. Lastly, the shape will be formed by hand.  

 

5. dia:  

It is important to know how many grams of the base can be filled into the moulds. This depends on 

the volume of the moulds, the density of the melted base, the temperature of the base, and the air 

content in the form of bubbles. 

Suppositories are usually formulated on a weight basis so that the medication replaces a portion of 

the vehicle as a function of density. 

If the medicinal substance has a density approximately the same as that of theobroma oil, it will 

replace an equal weight of oil. If the drug is heavier, it will replace a proportionally smaller amount of 

cocoa butter, and conversely. 

For ingredients dissolve in water readily, we generally use lipophilic suppository base, while 

otherwise, we use a hydrophilic vehicle. 

In the presence of ingredients, which decrease the solidification point of the base, indifferent 

additives miscible with the base may only be used to such an extent that the preparation still meets 

the test requirements, e.g.white wax, cetostearyl alcohol or wool alcohols. 

 

6. dia:  

The displacement value is a measure of the amount of active substance that displaces one part of the 

suppository basis and is dependent on both the active ingredient and suppository base used. 

7. dia: This equation is used to calculate the necessary or required amount of the suppository base 

for the production of medicated suppositories 

 

9. dia: During the pouring, we can decrease the sedimentation of the drug(s) by increasing the 

degree of dispersity, with the base kept a suitable temperature, through the application of an 

appropriate viscosity-increasing material, e.g. 2 % of hydrophilic colloidal silica, and with continuous 

stirring of the melted mass. 

Cocoa butter may be heated to at most 35 ˚C. The consistency of cocoa butter can be improved by 

the application of 10-30 % of Adeps solidus 50. 

We can also use different lubricants, such as liquid paraffin or Teflon coated moulds. 

The advantages of the melt moulding technology are indisputable, but the technological discipline 

must be strictly maintained, and on a galenical or industrial-scale different pouring machines must be 

used.  

Using this technique, one machine can make 12.000 to 20.000 suppositories per hour. 



In this method, the drug is dispersed or dissolved in the melted suppository base. 

The mixture is then poured into a suppository mould and allowed to cool, and the finished 

suppositories are removed by opening the mould. 

With this procedure, one to hundreds of suppositories can be made at one time. 

The method is up-to-date and fast. 

Suppository moulds are available for the preparation of various types and sizes of suppositories. 

Moulds are made of aluminium alloy, brass or plastic, and are available with from six to several 

hundred cavities. Moulds made of plastic are sometimes in service for the storage of suppositories, 

too. 

 

10. dia:  

The packaging and storage of suppositories vary, depending on where they are made. 

 In public pharmacies, we preserve the suppositories wrapped singly, in well-closed containers, in a 

cool place. The up-to-date rotary suppository moulding and packaging machines perform at the same 

time the pouring and packaging of suppositories: after pouring into aluminium or plastic foils, the 

mould is closed by heat, the ribbon is cut into parts containing 6 or 10 suppositories and these are 

packaged into boxes. 

 

11. dia:  

On the application of the suppository, it passes into the ampulla recti through the anus. The circular 

constrictor muscle prevents the preparation from slipping back. 

In the rectum, there is a very small quantity of the rectal liquid (The total volume of mucus is 

estimated as approximately 3 ml, spread over a total surface area of approximately 300 cm2), the pH 

of which is nearly neutral (pH=7,9) and there seems to be little buffer capacity. 

The rate of absorption is almost equal to the rate of an i.m. injection.  

 

18. dia:  

Acid value (or neutralization number or acid number or acidity) is the mass of potassium hydroxide 

(KOH) in milligrams that is required to neutralize one gram of chemical substance. 

 

Saponification value or saponification number (SV or SN) represents the number of milligrams of 

potassium hydroxide (KOH) required to saponify one gram of fat under the conditions specified.  

It is a measure of the average molecular weight (or chain length) of all the fatty acids present in the 

sample as triglycerides. The higher the saponification value, the lower the fatty acids average length, 

the lighter the mean molecular weight of triglycerides and vice-versa. Practically, fats or oils with 

high saponification value (such as coconut and palm oil) are more suitable for soap making. 



Hydroxyl value is a measure of the content of free hydroxyl groups in a chemical substance, usually 

expressed in units of the mass of potassium hydroxide (KOH) in milligrams equivalent to the hydroxyl 

content of one gram of the chemical substance. 

 

22. dia:  

Content uniformity:  

The preparation complies with the test if not more than one individual content is outside the limits of 

85 per cent to 115 per cent of the average content and none is outside the limits of 75 per cent to 

125 per cent of the average content. The preparation fails to comply with the test if more than 3 

individual contents are outside the limits of 85 per cent to 115 per cent of the average content or if 

one or more individual contents are outside the limits of 75 per cent to 125 per cent of the average 

content. 

Uniformity of mass: maximum weight deviation is not more than 5 percent. 

 

23. dia: This test determines, under defined conditions, the resistance to rupture of suppositories 

and pessaries measured by the mass needed to rupture them by crushing. 

This test applies to suppositories and pessaries based on fatty excipients. It is not suited to 

suppositories and pessaries based on hydrophilic excipients such as a gelatin-glycerol mixture. 

Apparatus. The apparatus consists of: — a thermostatted chamber closed in front by a glass window 

and containing a device that is to hold the suppository or pessary, — two opposed jaws, the upper 

jaw descending vertically towards the lower jaw. The crushing surfaces of the jaws are flat, 

perpendicular to the direction of movement and larger than the zone of contact with the suppository 

or pessary. A plastic sample holder is fixed in the centre of the jaws (half a holder on each jaw). The 

upper jaw (top pressure block) is connected to a suspension to which discs can be added, each of 

which weighs 200 g. The initial mass of the device is 600 g. Crushing of the sample is carried out by 

successively adding 200 g discs to the initial mass of 600 g. Method. Check that the apparatus is 

vertical. Heat the thermostatted chamber to 25 °C. The dosage form to be tested has been 

maintained for at least 24 h at the required measuring temperature. Place the suppository or pessary 

vertically between the jaws in the sample holder with the point upwards. The top pressure block of 

the suspension loading rod is carefully positioned and the test chamber is closed with its glass 

window; for each determination, position the suppository or pessary in the same manner with 

respect to the direction of the force applied. Wait for 1 min and add the first 200 g disc. Again wait 

for 1 min and add another disc. Repeat the operation until the suppository or pessary collapses. The 

mass required to crush the suppository or pessary is calculated by the sum of the masses weighing 

on the suppository or pessary when it collapses (including the 

initial mass of the device) assessed as follows: — if the suppository or pessary collapses within 20 s of 

placing the last disc, do not take this mass into account, — if the suppository or pessary collapses 

between 20 s and 40 s of placing the last disc, use only half of this mass in the calculation, i.e. 100 g, 

— if the suppository or pessary remains uncrushed for more than 40 s after the last disc is placed, 

use all the mass in the calculation. Carry out each measurement on ten suppositories or ten 

pessaries, making sure that no residue remains before each determination. 

 



24. dia:  

Apparatus: The apparatus (Figure 2.9.2.-1) consists of a sleeve of glass or suitable transparent plastic, 

of appropriate thickness, to the interior of which is attached by means of three hooks a metal device 

consisting of two perforated stainless metal discs each containing 39 holes 4 mm in diameter; the 

diameter of the discs is similar to that of the interior of the sleeve; the discs are about 30 mm apart. 

The test is carried out using three such apparatuses each containing a single sample. Each apparatus 

is placed in a beaker with a capacity of at least 4 litres filled with water maintained at 36-37 °C, 

unless otherwise prescribed. The apparatuses may also be placed together in a vessel with a capacity 

of at least 12 litres. The beaker is fitted with a slow stirrer and a device that will hold the cylinders 

vertically not less than 90 mm below the surface of the water and allow them to be inverted without 

emerging from the water.  

Method. Use three suppositories or pessaries. Place each one on the lower disc of a device, place the 

latter in the sleeve and secure. Invert the apparatuses every 10 min. Examine the samples after the 

period prescribed in the monograph. To pass the test all the samples must have disintegrated.  

 

Blood and preparations: 

 

10. dia: 

The basic safety consideration for blood donation is the health of the donor person. The donor 

should provide a written declaration about his/her lifestyle, health status. A short medical 

examination is always needed to check the donor’s status.  

Every healthy person between 18-65 years could donate blood, but the first donation can be done 

before the age of 60 years   

 

Between 2 donations there should be a 8-week pause, a man can donate blood 5 times a year, while 

women could donate only 4 times. 

 

11. dia: 

Administration of drugs with blood is contraindicated. IV injection could be given with e.g. an Y 

connector.   

13. dia: Among complications, the followings can be mentioned:  

Shivering, chills, fever, redness or pallor, sweating, cyanosis, pain at the waist, coughing, difficult 

breathing, chest pain, anxiety, increased heath rate, blood pressure changes, headache, nausea, 

vomiting, diarrhoea, urticaria and spams.   

 

17. dia: 

During plasmapheresis, blood (which consists of blood cells and a clear liquid called plasma) is 

initially taken out of the body through a needle or previously implanted catheter. Plasma is then 



removed from the blood by a cell separator. Three procedures are commonly used to separate the 

plasma from the blood cells, with each method having its own advantages and disadvantages 

 

19. dia: 

Plasma donors undergo a screening process to ensure both the donor's safety and the safety of the 

collected product. Factors monitored include blood pressure, pulse, temperature, total protein, 

protein electrophoresis, health history screening similar to that for whole blood, as well as an annual 

physical exam with a licensed physician or an approved physician substitute under the supervision of 

the physician 

 

32: dia:  

There are absolute and temporary contraindications:  

Absolute contraindications are the presence of such serious diseases as HIV infection, syphilis, viral 

hepatitis, tuberculosis, blood diseases, oncological diseases and others. 

Temporary contraindications have different terms depending on the cause. The most common 

prohibitions are: tooth extraction (10 days), tattooing, piercing or acupuncture treatment (1 year), 

sore throat, flu, SARS (1 month after recovery), menstruation (5 days after graduation), abortion (6 

months ), the period of pregnancy and lactation (1 year after childbirth, 3 months after the end of 

lactation), vaccinations. 

 

Inhalations and aerosols: 

11. dia:  

The upper respiratory tract comprises the nose, throat, pharynx and larynx. 

The lower tract comprises the trachea, bronchi, broncioles and the alveolar regions. 

Alveolar ducts contain approximately 2-6 x 108 alveoli, producing a surface area of about 70-80 m2 in 

an adult male. 

 

15. dia:  

On the other hand, in practice, aerosols contain droplets 0,5-3 µm in size, in reality, only half of these 

droplets can be deposited in the lungs, and the other half of the droplets is exhaled. 

 

17. dia:  

Large particles or droplets are deposited in the upper respiratory tract and are rapidly cleared from 

the lung by the mucociliary action, with the effect that drug becomes available for systemic 

absorption and may potentially cause adverse effects. 



Steroids aerosols of sufficiently large size may deposit in the mouth and throat, with the potential to 

cause oral candidiasis. 

31. dia:  

 

The reaction of CFCs with the ozone layer in the earth’s stratosphere, which absorbs ultraviolet 

radiation at 300 nm, is a major environmental concern.  

CFCs pass to the stratosphere, where in the presence of UV they liberate chlorine, which reacts with 

ozone. The depletion of stratospheric ozone results in increased exposure to the UV-B part of the UV 

spectrum, resulting in a number of adverse effects, in particular an increased incidence of skin 

cancer. 

 

37. dia:  

The aerosol valve consists of several parts. To ensure that the aerosol product is delivered in the 

proper and desired form, a specially designed button or actuator must be fitted to the valve stem. 

This allows for easy opening and closing of the valve and is an integral part of almost every aerosol 

package. 

It also serves to aid in producing the required type of product discharge. There are many different 

types of actuators. Among them are those that produce spray, foam or a solid stream and others for 

special applications: for inhalation, for liquids and foams, for pharyngeal, nasal, dental and auricular 

applications. 

 

38. dia: There are currently three main types of aerosol-generating device for use in  

Metered-dose inhalers, Dry powder inhalers and Nebulizers 

 

44. dia: By the number of doses, DPIs can be classified as single-unit dose, multi-unit dose, and multi-

dose reservoirs.  

In single-dose DPIs, the dose is supplied in individual capsules. Before each administration, the 

patient has to load the device with one capsule for a single dose delivery. Single-dose DPIs can 

further be classified as disposable or reusable.  

Multi-unit dose DPIs use factory-metered and sealed doses packaged so that the device can hold 

multiple doses at the same time without having to be reloaded. Typically, the packaging consists of 

replaceable disks, cartridges, or strips of foil-polymer blister packaging. Multi-dose reservoir DPIs 

store the powder in bulk and have a built-in mechanism to meter individual doses upon actuation. 

Issues such as the dependence of the dose emission on the flow rate and the moisture uptake from 

patient exhalation or the environmental humidity into the reservoir, have yet to be addressed in 

these new devices.  

45. dia: The apparatus which are working under medical supervision in health care institutes or at 

home, operate at 2-3 atmospheres with air only through the apparatus. 



We should consider the needs of the lung for air, which is about 10-20 litres per min. 

LIQUID PREPARATIONS FOR NEBULISATION DEFINITION Liquid preparations for inhalation intended 

to be converted into aerosols by continuously operating nebulisers or metered-dose nebulisers are 

solutions, suspensions or emulsions. Suitable co-solvents or solubilisers may be used to increase the 

solubility of the active substances. Liquid preparations for nebulisation in concentrated form for use 

in continuously operating nebulisers are diluted to the prescribed volume with the prescribed liquid 

before use. Liquids for nebulisation may also be prepared from powders 

Continuously operating nebulisers are devices that convert liquids into aerosols by high-pressure 

gases, ultrasonic vibration or other methods. They allow the dose to be inhaled at an appropriate 

rate and particle size which ensures deposition of the preparation in the lungs. Metered-dose 

nebulisers are devices that convert liquids into aerosols by high-pressure gases, ultrasonic vibration 

or other methods.  

The volume of liquid to be nebulised is metered so that the aerosol dose can be inhaled with one 

breath 

 

46. dia: In air jet nebulizer compressed air is forced through an orifice, an area of low pressure, is 

formed where the air jet exists. Liquid may be withdrawn from a perpendicular nozzle (Bernoulli 

effect) to mix with the air jet to form droplets.  Baffles are commonly used to facilitate the aerosol 

formation (small droplets, cloud of the liquid preparation). Carrier gas, for instance oxygen can be 

used to generate the air jet.  

47. dia:  

In ultrasonic nebulizers, ultrasound waves are formed in a chamber by a ceramic piezoelectric crystal. 

The crystal vibrates when electrically excited.  The vibrations set up high-energy waves (1-2 MHz) in 

the drug solution. Droplets are produced by surface vibration and cavitation.  

An ultrasonic nebulizer is a small portable product. And easy to use and they operate quietly. 

 

48. dia:  

Uniformity of delivered dose:  

Containers usually operate in an inverted position. For containers that operate in an upright position, 

an equivalent test is applied using methods that ensure the complete collection of the delivered 

dose. In all cases, prepare the inhaler as directed in the instructions to the patient. The dose 

collection apparatus must be capable of quantitatively capturing the delivered dose. 

Unless otherwise justified and authorised, the preparation complies with the test if 9 out of 10 

results lie between 75 per cent and 125 per cent of the average value and all lie between 65 per cent 

and 135 per cent. If 2 or 3 values lie outside the range of 75 per cent to 125 per cent, repeat the test 

for 2 more inhalers. Not more than 3 of the 30 values lie outside the range 75 per cent to 125 per 

cent and no value lies outside the range 65 per cent to 135 per cent. 

Fine particle dose.  

Using an apparatus and procedure described in Aerodynamic assessment of fine particles (2.9.18 - 

apparatus C or D), calculate the fine particle dose. 



The Fine Particle Dose (FPD) is calculated by interpolation the mass of active ingredient less than 5 

µm. 

Number of deliveries per inhaler.   

Take one inhaler and discharge the contents to waste, actuating the valve at intervals of not less than 

5 s. The total number of deliveries so discharged from the inhaler is not less than the number stated 

on the label (this test may be combined with the test for uniformity of delivered dose). 

 

50. dia:  

Cascade impactors operate on the principle of curvilinear motion of particles in the aerosol stream. A 

single jet per impactor stage is shown. Impactors with multiple jets in each stage function in the 

same manner. 

The flat plate of the stage called the impaction plate or collection plate, blocks the flow to form an 

abrupt bend in the streamlines. Particles whose inertia exceeds a certain value (cutoff size) will be 

unable to follow the streamlines and will impact on the collection plate and be deposited on it. 

Smaller particles can follow the streamlines and avoid impacting the collection plate. They become 

airborne and will have to go through the same phenomenon while flowing through the next 

successive stages. In addition, particles will deposit on the bead surfaces due to electrostatic image 

force or space charge force. Since the residence time of the particle is very low, deposition due to 

diffusion, sedimentation, and interception will be negligible. Thus, each stage of the ACI will separate 

aerosol particles into two size ranges: particles larger than the cutoff size will be removed from the 

aerosol stream, and particles smaller than that size will remain airborne and pass through the next 

stages. 

The human respiratory tract is an aerodynamic classifying system for inhaled particles. Therefore, the 

deposition of aerosol particles in each of the ACI stages is expected to show similar deposition 

patterns in various regions of the human lung. However, the ACI provides the aerodynamic size 

distribution, and apart from inertial impaction, it is unable to simulate other deposition mechanisms. 

 

Primer packaging materials: 

12. dia:  

 

Thermoplastics: Most thermoplastics have a high molecular weight. The polymer chains associate by 

intermolecular forces, which weaken rapidly with increased temperature, yielding a viscous liquid. In 

this state, thermoplastics may be reshaped and are typically used to produce parts by various 

polymer processing techniques such as injection moulding, compression moulding, calendering, and 

extrusion. 

 

Thermosetting is a polymer that is irreversibly hardened by curing from a soft solid or viscous liquid 

prepolymer or resin. Thermosetting plastics are generally stronger than thermoplastic materials due 

to the three-dimensional network of bonds (crosslinking), and are also better suited to high-



temperature applications up to the decomposition temperature since they keep their shape as strong 

covalent bonds between polymer chains cannot be broken easily.  

 

19. dia:  

Classification of Glass: 

Glass containers are classified into Type I glass, Type II glass, Type III glass and Type IV glass based on 

their degree of chemical/hydrolytic resistance to water attack. The degree of attack is dependent on 

the degree of alkaline release under the influence of the attacking media. 

Type I glass containers (Borosilicate glass / Neutral glass) 

This is a type of glass container that contains 80% silica, 10% boric oxide, a small amount of sodium 

oxide and aluminium oxide. It is chemically inert and possesses high hydrolytic resistant due to the 

presence of boric oxide. It has the lowest coefficient of expansion and so has high thermal shock 

properties. 

Uses of Type I glass containers:  Type I glass is suitable as packaging material for most preparations 

whether parenteral or non-parenteral. They can also be used to contain strong acids and alkalis.  

Type II glass containers (soda-lime-silica glass/ treated soda-lime glass/ Dealkalized soda lime glass) 

This is a modified type of Type III glass container with a high hydrolytic resistance resulting from 

suitable treatment of the inner surface of a type III glass with sulfur. This is done to remove leachable 

oxides and thus prevents blooming/weathering from bottles. Type II glass has lower melting point 

when compared to Type I glass and so easier to mould. 

Uses of Type II glass containers: they are suitable for most acidic and neutral aqueous preparations 

whether parenteral or non-parenteral. 

Type III glass containers (Regular soda lime glass) 

This is an untreated soda lime glass with average chemical resistance. It contains 75% silica, 15% 

sodium oxide, 10% calcium oxide, small amounts of aluminium oxide, magnesium oxide, and 

potassium oxide. Aluminium oxide impacts chemical durability while magnesium oxide reduces the 

temperature required during moulding. 

Uses of Type III glass containers: they are used as packaging material for parenteral products or 

powders for parenteral use ONLY WHERE there is suitable stability test data indicating that Type III 

glass is satisfactory. They used in packaging non-aqueous preparations and powders for parenteral 

use with the exception of freeze-dried preparations It is also used in packaging non-parenteral 

preparations. 

 

Vaginal pharmaceutical forms: 

2 dia: 

The main anatomical parts of the female reproductive tract can be divided into two groups, namely 

internal and external genitals.  

3 .dia:  



Vaginal epithelium is uncornified and pluristratified and its thickness (200–300 μm) is strongly 

dependent on age and hormonal levels, especially estrogens. Glycogen, which is present in large 

amount, is a substrate of microbial and enzymatic processes that result in the production of lactic 

acid, whose concentration is estimated between 3 and 5 g/l, and that contributes to maintaining the 

vaginal pH to slightly acidic values.  During the first half of the cycle, when estrogen exposure 

predominates, mucus is thinner and easily penetrable, while it is produced in lower amount and is 

thicker in consistence in the second part of the cycle due to progesterone effect. The use of 

contraceptive hormones increases mucus viscosity. 

 

5. dia:  

Fluor in this case, means abnormal vaginal discharge due to microbial infection. Most common 

causes are bacterial vaginosis or vaginal candidiasis (yeast infection).  

 

11. dia:  

According to the Ph Eur:  

Uniformity of Content (2.9.6) ,unless otherwise prescribed or justified and authorised, for solid 

single-dose preparations with a content of active substance less than 2 mg or less than 2 per cent of 

the total mass comply with test A (vaginal tablets) or test B (pessaries, vaginal capsules) for 

uniformity of content of single-dose preparations. If the preparation has more than one active 

substance, the requirement applies only to those substances which correspond to the above 

conditions.  

Test A: The preparation complies with the test if each individual content is between 85 per cent and 

115 per cent of the average content. The preparation fails to comply with the test if more than one 

individual content is outside these limits or if one individual content is outside the limits of 75 per 

cent to 125 per cent of the average content.  

Test B: The preparation complies with the test if not more than one individual content is outside the 

limits of 85 per cent to 115 per cent of the average content and none is outside the limits of 75 per 

cent to 125 per cent of the average content. The preparation fails to comply with the test if more 

than 3 individual contents are outside the limits of 85 per cent to 115 per cent of the average content 

or if one or more individual contents are outside the limits of 75 per cent to 125 per cent of the 

average content. 

 

Deliverable mass or volume of liquids or semi-solids:  

Liquid: Empty as completely as possible the contents of one container and determine the mass or 

volume of the contents as appropriate. In the case of emulsions and suspensions, shake the 

container before the determination. The mass or volume is not less than the amount stated on the 

label. 

Semi-solid: Empty as completely as possible the contents of one container. The mass of the contents 

is not less than that which is stated on the label. 

 



Disintegration of vaginal tablets or capsules: Unless intended for prolonged local action, they comply 

with the test for disintegration of suppositories and pessaries (2.9.2). Examine the state of the 

capsules after 30 min, unless otherwise justified and authorised.  

Disintegration of vaginal pessaries: Unless intended for prolonged local action, they comply with the 

test for disintegration of suppositories and pessaries (2.9.2). Examine the state of the pessaries after 

60 min, unless otherwise justified and authorised.  

 

Disintegration of Tablets for vaginal solutions or suspensions: 

Disintegrate within 3 min when tested according to the test for disintegration of tablets and capsules 

(2.9.1), but using water R at 15 °C to 25 °C. 

 

14. dia:  

Moulding means that the API is dispersed in the molten vehicle, this dispersion is loaded into a 

mould, in which 26. dia the dispersion solidifies upon cooling. Shape is provided by the mould. It is 

done on elevated temperatures. 

Cold compression involves the following steps, pulverization of the solid API, mixing the API with the 

excipients and the vehicle. This will be extruded through a die and the extrudate will be cutted to 

appropriate doses, last step involves the shaping of the cutted extrudates.  

 

22. dia:  

IUDs are meant to be implanted into the inner cavity of the uterus. IUDs are one form of long-acting 

reversible birth control. We can distinguish two main types of the IUDs. Hormon-releasing and non-

hormonanl types. Hormonal types, like Mirena releases levonorgestrel. The non-hormonal types are 

coated with gold-copper or silver-copper alloys.  

23. dia:  

The VCF is a spermicidal film, which will melt into a thick gel consistency by absorbing vaginal 

secretions, so it will act as a barrier to immobilize sperm. VCF must be inserted at least 15 minutes 

before intercourse for it to completely dissolve and work effectively. 

 

26. dia:. This ring is inserted into the vagina and left there for 21 days. It releases a continuous dose 

of the hormones oestrogen and progestogen into the bloodstream to prevent pregnancy. It has the 

same pharmacological side effects like the oral contraceptives such as blood clot formation, but 

reduces the frequency of drug administration, compared to the oral contraceptive tablets. 

 

GMP: 

2. dia: The Good Practices associated with the stages of the lifecycle of a drug product. 

 



4. dia: EudraLex is the collection of rules and regulations governing medicinal products in the 

European Union. 

9. dia: The holder of a Manufacturing Authorisation must manufacture medicinal products so as to 

ensure that they are fit for their intended use, comply with the requirements of the Marketing 

Authorisation or Clinical Trial Authorisation, as appropriate and do not place patients at risk due to 

inadequate safety, quality or efficacy. The attainment of this quality objective is the responsibility of 

senior management and requires the participation and commitment by staff in many different 

departments and at all levels within the company, by the company’s suppliers and by its distributors. 

To achieve this quality objective reliably there must be a comprehensively designed and correctly 

implemented Pharmaceutical Quality System incorporating Good Manufacturing Practice and Quality 

Risk Management. It should be fully documented and its effectiveness monitored. All parts of the 

Pharmaceutical Quality System should be adequately resourced with competent personnel, and 

suitable and sufficient premises, equipment and facilities. There are additional legal responsibilities 

for the holder of the Manufacturing Authorisation and for the Qualified Person(s). 

 

19. dia: The correct manufacture of medicinal products relies upon people. For this reason, there 

must be sufficient qualified personnel to carry out all the tasks which are the responsibility of the 

manufacturer. Individual responsibilities should be clearly understood by the individuals and 

recorded. All personnel should be aware of the principles of Good Manufacturing Practice that affect 

them and receive initial and continuing training, including hygiene instructions, relevant to their 

needs. 

 

21.dia: The duties of the Qualified Person(s) are described in Article 51 of Directive 2001/83/EC.  

 

24.dia: The duration of practical experience may be reduced by one year where a university course 

lasts for at least five years and by a year and a half where the course lasts for at least six years. 

 

25. dia: Training: The manufacturer should provide training for all the personnel whose duties take 

them into production and storage areas or into control laboratories (including the technical, 

maintenance and cleaning personnel), and for other personnel whose activities could affect the 

quality of the product. 

Personnel Hygiene: Detailed hygiene programmes should be established and adapted to the different 

needs within the factory. They should include procedures relating to the health, hygiene practices 

and clothing of personnel. These procedures should be understood and followed in a very strict way 

by every person whose duties take him into the production and control areas. Hygiene programmes 

should be promoted by management and widely discussed during training sessions. 

 

Consultants should have adequate education, training, and experience, or any combination thereof, 

to advise on the subject for which they are retained. 

 



28.dia:  

Cross-contamination should be prevented for all products by appropriate design and operation of 

manufacturing facilities. 

Storage areas should be of sufficient capacity to allow orderly storage of the various categories of 

materials and products: starting and packaging materials, intermediate, bulk and finished products, 

products in quarantine, released, rejected, returned or recalled.  

Storage areas should be designed or adapted to ensure good storage conditions. In particular, they 

should be clean and dry and maintained within acceptable temperature limits. Where special storage 

conditions are required (e.g. temperature, humidity) these should be provided, checked and 

monitored.  

Receiving and dispatch bays should protect materials and products from the weather. Reception 

areas should be designed and equipped to allow containers of incoming materials to be cleaned 

where necessary before storage. 

 

30. dia: Good documentation constitutes an essential part of the quality assurance system and is key 

to operating in compliance with GMP requirements. The various types of documents and media used 

should be fully defined in the manufacturer's Quality Management System. Documentation may exist 

in a variety of forms, including paper-based, electronic or photographic media.  

 

Specifications:  Describe in detail the requirements with which the products or materials used or 

obtained during manufacture have to conform. They serve as a basis for quality evaluation. 

Manufacturing Formulae, Processing, Packaging and Testing Instructions: Provide detail all the 

starting materials, equipment and computerised systems (if any) to be used and specify all 

processing, packaging, sampling and testing instructions. In-process controls and process analytical 

technologies to be employed should be specified where relevant, together with acceptance criteria.  

Standard Operating Procedures, or SOPs, give directions for performing certain operations.  

Protocols: Give instructions for performing and recording certain discreet operations. Technical 

Agreements: Are agreed between contract givers and acceptors for outsourced activities. 

 

Records: Provide evidence of various actions taken to demonstrate compliance with instructions, e.g. 

activities, events, investigations, and in the case of manufactured batches a history of each batch of 

product, including its distribution. Records include the raw data which is used to generate other 

records. For electronic records, regulated users should define which data are to be used as raw data. 

At least, all data on which quality decisions are based should be defined as raw data  

Certificates of Analysis: Provide a summary of testing results on samples of products or materials 

together with the evaluation for compliance to a stated specification. 

Reports: Document the conduct of particular exercises, projects or investigations, together with 

results, conclusions and recommendations. 

 



32. dia:  

Production should be performed and supervised by competent people.  

All handling of materials and products, such as receipt and quarantine, sampling, storage, labelling, 

dispensing, processing, packaging and distribution should be done in accordance with written 

procedures or instructions and, where necessary, recorded.  

All incoming materials should be checked to ensure that the consignment corresponds to the order. 

Containers should be cleaned where necessary and labelled with the prescribed data. 

Damage to containers and any other problem which might adversely affect the quality of material 

should be investigated, recorded and reported to the Quality Control Department. 

Incoming materials and finished products should be physically or administratively quarantined 

immediately after receipt or processing until they have been released for use or distribution. 

Intermediate and bulk products purchased as such should be handled on receipt as though they were 

starting materials.  

All materials and products should be stored under the appropriate conditions established by the 

manufacturer and in an orderly fashion to permit batch segregation and stock rotation. 

Checks on yields, and reconciliation of quantities, should be carried out as necessary to ensure that 

there are no discrepancies outside acceptable limits.  

Operations on different products should not be carried out simultaneously or consecutively in the 

same room unless there is no risk of mix-up or cross contamination.  

At every stage of processing, products and materials should be protected from microbial and other 

contamination.  

When working with dry materials and products, special precautions should be taken to prevent the 

generation and dissemination of dust. This applies particularly to the handling of highly active or 

sensitising materials.  

At all times during processing, all materials, bulk containers, major items of equipment and where 

appropriate rooms used should be labelled or otherwise identified with an indication of the product 

or material being processed, its strength (where applicable) and batch number. Where applicable, 

this indication should also mention the stage of production. 

Labels applied to containers, equipment or premises should be clear, unambiguous and in the 

company’s agreed format. It is often helpful in addition to the wording on the labels to use colours to 

indicate status (for example, quarantined, accepted, rejected, clean). 

Checks should be carried out to ensure that pipelines and other pieces of equipment used for the 

transportation of products from one area to another are connected in a correct manner. 

Any deviation from instructions or procedures should be avoided as far as possible. If a deviation 

occurs, it should be approved in writing by a competent person, with the involvement of the Quality 

Control department when appropriate.  

Access to production premises should be restricted to authorised personnel 

33. dia: Each holder of a manufacturing authorisation should have a Quality Control Department. This 

department should be independent from other departments, and under the authority of a person 



with appropriate qualifications and experience, who has one or several control laboratories at his 

disposal. Adequate resources must be available to ensure that all the Quality Control arrangements 

are effectively and reliably carried out.  

Quality Control personnel should have access to production areas for sampling and investigation as 

appropriate. 

39. dia:  

These guidelines apply to the manufacture of active substances for medicinal products for both 

human and veterinary use. They apply to the manufacture of sterile active substances only up to the 

point immediately prior to the active substance being rendered sterile. The sterilisation and aseptic 

processing of sterile active substances are not covered, but should be performed in accordance with 

the principles and guidelines of GMP as laid down in Directive 2003/94/EC and interpreted in the 

GMP Guide.  

An “Active Substance Starting Material” is a raw material, intermediate, or an active substance that is 

used in the production of an active substance and that is incorporated as a significant structural 

fragment into the structure of the active substance. An Active Substance Starting Material can be an 

article of commerce, a material purchased from one or more suppliers under contract or commercial 

agreement, or produced in-house. Active Substance Starting Materials normally have defined 

chemical properties and structure. 

 

40. dia: The Site Master File is prepared by the pharmaceutical manufacturer and should contain 

specific information about the quality management policies and activities of the site, the production 

and/or quality control of pharmaceutical manufacturing operations carried out at the named site and 

any closely integrated operations at adjacent and nearby buildings. If only part of a pharmaceutical 

operation is carried out on the site, a Site Master File need only describe those operations, e.g. 

analysis, packaging, etc. 

When submitted to a regulatory authority, the Site Master File should provide clear information on 

the manufacturer’s GMP related activities that can be useful in general supervision and in the 

efficient planning and undertaking of GMP inspections. 

A Site Master File should contain adequate information, like simple plans outline drawings or 

schematic layouts are preferred instead of narratives 

The Site Master File should be a part of documentation belonging to the quality management system 

of the manufacturer and kept updated accordingly. The Site Master File should have an edition 

number, the date it becomes effective and the date by which it has to be reviewed. It should be 

subject to regular review to ensure that it is up to date and representative of current activities. Each 

Appendix can have an individual effective date, allowing for independent updating. 

 

41. dia: Examples for ATMPs are gene therapy medicinal products, somatic cell therapy medicinal 

products and tissue engineered products  

 

Ointments: 



5. dia: 

 

Ointments are used topically for several purposes, e.g., as protectants, antiseptics, emollients, 

antipruritics, keratolytic, and astringents. The vehicle or base of an ointment is of prime importance 

if the finished product is expected to function as any one of the above categories.  

In the case of a protective ointment, it serves to protect the skin against moisture, air, sun rays and 

other external factors.  

An antiseptic ointment is used to destroy or inhibit the growth of bacteria. Frequently bacterial 

infections are deeply seated; a base which has the capacity to either penetrate or dissolve and 

release the medication effectively is therefore desired.  

Ointments used for their emollient effect should be easy to apply, be non-greasy and effectively 

penetrate the skin. 

 

Examination of ointments: 

 

6 dia:  

Rancidification is the process of complete or incomplete oxidation or hydrolysis of fats and oils when 

exposed to air, light, or moisture or by bacterial action, resulting in unpleasant taste and odor. 

Specifically, it is the hydrolysis or autoxidation of fats into short-chain aldehydes and ketones, which 

are objectionable in taste and odor. When these processes occur in food, undesirable odors and 

flavors can result. 

 

Fluid coating: 

 

4. dia: Sugar-coating in a smooth bowl-shaped container, originally with an external heat source, 

probably represents one of the earliest processes used as a pharmaceutical coating process. Film-

coating emerged as an alternative to the sugar-coating process to reduce process time, and minimize 

exposure to high temperature and excessive moisture. The evolution in the design of equipment has 

progressed from an open system to one that is completely enclosed, and self-contained. Liquid 

delivery and air handling systems have also improved, as demand for precision and accuracy became 

more of a regulatory requirement. The efficiency and accuracy of heat exchange have been improved 

by routing airflow in and out of the perforated area on the side of the wall of the coating pan, while 

various types of instrumentations are used to monitor the key process parameters (KPP). 

5. dia:  

In the modern pharmaceutical industry, film-coating is generally referred to as a process by which a 

thin continuous layer of solid is applied onto the surface of a dosage form or its intermediate. The 

purpose of film-coating includes aesthetic enhancement, increase of shelf life, taste masking, 

moderating the release profile of active pharmaceutical ingredient (API), trademarking, and 



protection of intellectual property etc. The thickness of the film is generally less than a hundred 

microns. The composition of the film may include a mixture of inert excipients, as well as an API. 

 

7. dia:  

Polymers are the main building blocks of coating formulations. Unlike that of inorganic materials, the 

molecular weight of a polymer is much more difficult to define. Any given sample of the polymer will 

consist of a broad distribution of molecular weights.  

 

11. dia: Plasticizers are another common ingredient added to coating formulations. They are typically 

used to reduce the glass transition temperature, Tg or increase flexibility. 

Most polymers that we use in film-coating are essentially amorphous materials and, as such, exhibit a 

reasonably well-defined glass transition temperature (a fundamental characteristic of polymers that 

has a profound effect on polymer properties that can also influence film formation, especially when 

using aqueous polymer dispersions).  

For most coating systems, it is desirable that the glass transition temperature of that system be 

optimized for the coating process conditions use. For aqueous polymer dispersions (or latexes), it is 

critical that such optimization is achieved, otherwise, appropriate coalescence of the coating will not 

occur.  

16. dia:  

The coating drum can be either fully or partially perforated around the cylindrical surface, which 

allows process air to be drawn through a product placed in the coating pan. 

The coating drum rotates and the product tumbles in the drum, always remaining near the bottom of 

the pan. Partially-perforated coating pans are constructed with exhaust plenums onto the outside of 

the pan. Process air enters the coating pan through a mouth ring at the front opening of the pan or 

through the back of the pan and is drawn out through the exhaust plenums built onto the exterior of 

the cylindrical portion of the drum. The perforations in the coating pan are located over these 

plenums. This arrangement forces all of the process air to travel through the tablet bed.  Coating pan 

capacities for laboratory size units range from 0.5 liters to 110 liters. Capacities for production size 

coating pans range from 90 liters to 1300 liters. 

 

20. dia: The pneumatic gun sprays liquid out through an orifice which is then subjected to a stream of 

compressed air that breaks the spray into droplets. The size of the droplets, the distribution of 

droplets, and the type of pattern are determined by the quantity of compressed airflow, and the 

physical configuration of the spray gun.  

The coating on the tablets can only be consistent if the amount of suspension being sprayed is 

consistent. For this reason, some type of control should be used for the flow of the suspension 

 

21. dia: The product is moved through a drum at a rate that allows the tablets to be completely 

coated as it traverses the length of the coating pan. The area where the coating occurs is in a drum 

which rotates. There are mixing baffles, similar to those in the batch coating pans, which move the 



product from one end of the coating unit to the other. As the coating unit drum rotates, the product 

tumbles, thus allowing all sides of the product to be coated under the spray.  

 

25. dia: The coating chamber is typically slightly conical, and houses a cylindrical partition (open on 

both ends) that is about half the diameter of the bottom of the coating chamber. At the base of the 

chamber is an orifice plate that is divided into two regions. The open area of the plate that is under 

the partition is very permeable. This permits a high volume and velocity of air to pneumatically 

transport the substrate vertically. As they accelerate upward, particles pass a spray nozzle that is 

mounted in the center of this up bed orifice plate. The so-called “ coating zone ” which is formed is a 

narrow ellipse and varies in volume depending on the size of the substrate being sprayed and the 

pattern density in the partition. The substrate exits the partition at a high rate of speed, requiring a 

region to decelerate. Above the product container is the expansion area, which is typically conical to 

allow for decreasing air and particle velocity.  

Wurster machines designed for pellets and small particles employ elongated expansion chambers 

essentially to enhance deceleration in the air space, rather than by high-velocity impact against 

machine components in the filter housing.  

Pellets and small particles are layered or coated extensively via the Wurster process using water, 

organic solvents or even by spraying molten materials. All fluidized-bed techniques are known for 

high rates of heat and mass transfer, and the Wurster process is very effective in this regard. 

 

28. dia: A rotor placed at the bottom of the bed is rotated and the air is fed through a gap between 

the rotor and the wall. Liquid is sprayed onto the roping solids flow from a tangential injection 

nozzle. The benefits of this processing option are mainly for the layering and subsequent film coating 

of pellets. A significant advantage of tangential-spraying over the top spray or bottom-spray 

processes is the option of connecting a powder feeder to minimize exposure of compounds to water 

or solvent.  

 

30. dia: In the coating process, spheres are introduced continuously introduced into the fluid system. 

The plate, responsible for the uniform air stream distribution through the whole fluid bed 

equipment. Several spray nozzles are located in the middle of the equipment spraying the coating 

dispersion downwards, in counterflow compared to the fluidizing air.  

37. dia:  

Disintegration (Ph Eur 2.9.1).  

Coated tablets other than film-coated tablets comply with the test. Use water R as the liquid. Add a 

disc to each tube. Operate the apparatus for 60 min, unless otherwise justified and authorised, and 

examine the state of the tablets. If any of the tablets has not disintegrated, repeat the test on a 

further 6 tablets, replacing water R with 0.1 M hydrochloric acid. Film-coated tablets comply with the 

disintegration test prescribed above except that the apparatus is operated for 30 min, unless 

otherwise justified and authorised. 

Gastro-resistant tablets are delayed-release tablets that are intended to resist the gastric fluid and to 

release their active substance(s) in the intestinal fluid. Usually, they are prepared from granules or 



particles already covered with a gastro-resistant coating or in certain cases by covering tablets with a 

gastro-resistant coating (enteric-coated tablets). Disintegration for tablets covered with a gastro-

resistant coating, carry out the test with the following modifications. Use 0.1 M hydrochloric acid as 

the liquid. Operate the apparatus for 2 h, or another such time as may be justified and authorised, 

without the discs and examine the state of the tablets. The time of resistance to the acid medium 

varies according to the formulation of the tablets to be examined. It is typically 2 h to 3 h but even 

with authorised deviations is not less than 1 h. No tablet shows signs of either disintegration (apart 

from fragments of coating) or cracks that would allow the escape of the contents. Replace the acid by 

phosphate buffer solution pH 6.8 R and add a disc to each tube. Operate the apparatus for 60 min 

and examine the state of the tablets. If the tablets fail to comply because of adherence to the discs, 

the results are invalid. Repeat the test on a further 6 tablets omitting the discs. 

Dissolution.  

For tablets prepared from granules or particles already covered with a gastro-resistant coating, a 

suitable test is carried out to demonstrate the appropriate release of the active substance(s), for 

example, the test described in the Ph Eur. chapter 2.9.3. Dissolution test for solid dosage forms. 

The delayed-release dosage form may release the active substance(s) fractionally or totally according 

to the formulation design when tested in different dissolution media, e.g. in increasing pH conditions. 

Gastro-resistant dosage forms require at least 2 specification points in a sequential test and 2 

different specifications in a parallel test. In a sequential test, the first specification point is set after 

1h or 2h in acidic medium and the second one at a pre-set time period of testing in an adequate 

buffer solution (preferably pH 6.8). Unless otherwise specified, the value for the dissolved active 

substance is not more than 10 % dissolved after 2 h in acidic medium, but after 45 min in the pH 6.8 

buffer solution, 75% is dissolved. 

 

Process of coating: 

2. dia:  

In its widest sense, the technology is also applicable to multi particulate systems intended for 

modified-release applications. To a much lesser extent coating may also be applied to hard-shell and 

soft elastic capsules. 

3. dia:  

3 main types are in use. 

Of these film-coating is the major technique: virtually all new coated products introduced on the 

market are film-coated. Sugarcoating is the more traditional technology and has seen no real 

developments in recent years. As a proportion of the total output of coated tablets on a global basis, 

it is still of some economic importance. 

 4. dia:  

The reasons why tablets are coated are varied. The major ones can be summarized as follows. 

Factors 2 and 3 aid patient compliance with dosage schemes. 

 

8. dia:  



The process of coating is influenced by factors such as the need for material and time and the 

optimal choice of the form of tablet core intended for coating. The coating process causes strong 

mechanical forces, and therefore the tablet cores must have considerable mechanical hardness. 

Consequently, convex cores are prepared with a low due to friability. To characterize the size and 

form of the tablet core, the data to be seen in this figure. Are generally given, where d=diameter, a 

total height, H=height of side, alfa=angle of ridge, h=height of the spherical calotte, R=radius of 

curvature, from which a,d, and H can be measured and the other date can be calculated. The most 

important the convexicity C=2h/d for the perfect coating.   

 

9. dia: SC may be considered the traditional method of coating tablets. It involves the successive 

application of sucrose-based solutions to tablet cores in suitable coating equipment. Conventional 

panning equipment with manual application of syrup has been extensively used, although more 

specialized equipment and automated methods are now making an impact on the process. A 

comparison between sugar coating and film-coating has been given in previous table.  

Sugarcoating is a multistage process and can be divided into the following steps: 

 

10. dia:  

Subcoating syrup prepared with sugar of high quality and suitable viscosity. For the free rolling of the 

tablet core and to avoid the formation of twin-cores, we use a subcoating powder. During the 

process of subcoating, it is important that the syrup should not wet the tablet core and should form 

an even layer. 

We sometimes use a sealing coat, which is applied directly to the tablet core for the prime purpose 

of separating the tablet core (and active ingredients contained therein) from the aqueous solutions 

used in the remainder of the coating process. 

A secondary function is to strengthen the tablet core. Sealing coats usually consist of alcoholic 

solutions (appr. 10-30 %) of resins such as shellac, zein, cellulose-acetate phtalate, or polivinyl 

acetate phtalate. 

The subcoating is a critical step/operation in the sugar-coating process and it can have a marked 

effect on the ultimate tablet quality.  

Surface tension, viscosity, and adhesion of the subcoating syrup must be suitable. In this case, its 

sugar conc. Is  50-60 %. A syrup with sugar conc. Of lower than 50% wetts the cores, while a sugar 

conc. Of higher than 60% results in too large an adhesion (formation of twin-cores). 

Ann appr. Surface tension for the subcoating syrup is 83-88mN/m, with a viscosity of 0.02-0.04 Pas. 

To increase the viscosity of the syrup, gelatin solution, MEC are applied. Traditionally, this process is 

performed with pouring technology. In industrial practice the coating is automated. In this case a 

subcoating suspension is used containing the subcoating syrup and powder. Coating solutions are 

applied to the tablets by spraying the material onto the rotating tablet bed. The use of heated drying 

air increases the speed of the drying process. 

The automation of coating increases the safety of the process to a large degree, improves the quality 

of the product and the smoothness of the layer, and decreases the microbiological contamination. 

 



11. dia:  

The aim of smoothing is to improve the smoothness of the subcoating and to prepare a suitable 

surface for the colour coating. The colour of dragees is based on reflection, and therefore the surface 

of the subcoated cores must be perfectly even. The syrup generally contains 60-70% of sugar, its 

temperature is room temp and the temp. Of the air used for drying is similar. The smoothing syrups 

often contain a low percentage of titanium dioxide (1-5 %) as an opacifier; this makes the layer under 

colour coating more reflective, resulting in a brighter, cleaner ultimate colour. 

 

12. dia:  

Today, very many colouring materials are used, and therefore different pigment tables have been 

developed, such as Schultz pigment table, and more important, than this, The colour Index CI. 

 

13. dia: 

The dye conc. In solution should usually lie in the range between 0.0005%-0.001%. First, we use the 

most dilute solution, e.g. concentrates of colouring solution 3 simple syrup =1+15, then 2+14, 3+13 

etc. From lighter to darker. The temp of the colouring syrup is room temp. And we use drying air with 

a similar temp. 

 

14. dia:  

The polishing process is based on aesthetic standpoints. In this process, wax mixtures (beeswax, 

carnauba wax, hard paraffin etc.) are applied as solutions in organic solvents to the tablets in wax or 

canvas-lined pans. In order to identify sugar-coated tablets, it is often necessary to submit them to a 

printing-stages (primarily outside in Hungary. This traditional coating process produces aesthetic 

products. However it has some disadvantages, as the sugar layer increases the weight of dragees, the 

colouring process is a sensitive process, the sugar layer is brittle and fragile, and the process needs 

time. 

 

15. dia:  

First, the tablets must comply with finished product specifications and any appropriate compendial 

requirements. Sugar-coated tablets should ideally be a perfectly smooth rounded contour with even 

colour coverage. Most manufacturers take advantage of the aesthetic appeal of a sugar-coated tablet 

and polish to a high gloss. Any printing should be distinct, with no smudging or broken print 

 

16. dia:  

These are usually associated with process defects such as splitting of the coat on storage, caused by 

inadequate drying during the coating application. We sometimes use a sealing coat, which is directly 

layered to the tablet core.  

 



17. dia:  

This is the more modern and generally used technology in tablet coating. Almost all newly launched 

coated products are film-coated rather than sugar-coated, for reasons given in this table. 

 

18. dia: 

The sugar coating doubles the weight and increases the size of the tablet and this is obviously 

undesirable if the tablet, in the uncoated state, is already large. Their taste and attractive appearance 

may be harmful to children. Other disadvantages were mentioned earlier. A film coating provides an 

alternative means of masking the taste of the medicament and providing protection against adverse 

climatic conditions without significantly altering the tablet weight or size. There are obvious 

advantages of excluding water from the coating process. Some film-forming polymers, such as 

ethylcellulose, PVP, or HMC are soluble in both water and anhydrous organic solvents. For this 

purpose, 3 to 10% of the foregoing materials can be dissolved in an acetone-alcohol mixture with a 

plasticizer to produce a film-coating solution which may be applied by the pan technique. The 

plasticizer stops the film becoming brittle with age. 

 

21. dia: 

Eudragit derivatives are up-to-date film-forming materials. Eudragit E is a cationic polymer containing 

dimethylaminoethylmetacrylate, the tertiary amino group forms salts in acidic solutions, it is 

dissolving in gastric juice. 

It is often used for taste-covering or for the preparation of a coating providing defence against 

moisture. Its solvent is a mixture of isopropyl alcohol and acetone (60+40%) which is a fire hazard. 

Recently aqueous dispersions of acrylic resins are in circulations, Eudragit E 30 D, which contains 30 

% of solid material- The coating process may be performed in a pan by pouring or spraying on the 

cores, using heated air for drying. However, the coating of Eudragit is more practical by fluidization. 

 

22. dia:  

Tablets are enteric-coated (intestinosolvent) if the medication is decomposed in the acidic secretions 

of the stomach, if it causes gastric irritation, or if it is intended to exert its main effect only on the 

intestine. Enteric coatings resist the acid conditions of the stomach but readily dissolve in the more 

nearly neutral fluids of the small intestine. They are also used in the formulations of sustained action 

preparations, as the release of medicament is delayed. Sometimes, the aim of their application is the 

elimination of materials disturbing the digestion in the stomach. It was earlier believed that the good 

enteric coating material resists acid conditions, but dissolves in alkaline medium. Today, however it is 

well known that the intestinal juice does not have a basic chemical reaction and it is present in all 

sections of the intestines, its value depends on the nourishment and disposition. The important 

physiological factors which must be known before the preparation of the enteric coating are as 

follows: 

 

24. dia:  



The pH of the duodenum is more or less acidic (pH=3.8-6.6) as a consequence of the following 

through of the gastric juice, and the pH of the juice of the ileum is neutral or weakly alkaline (pH=6.2-

8.3) 

Thus, the modern enteric coatings remain undissociated in the low pH environment of the stomach, 

but readily ionize when the pH rises to about 4 or 5. The most effective enteric polymers having a 

pKa=of 3 to 5. 

 

26. dia: 

Materials used for the preparation of enteric coatings: first formalin-treated gelatine, later shellac, 

and today cellacefate and Eudragit derivatives: L and S: are anionic polymers containing methacrylic 

acid and its aesters. In acidic medium, neither Eudragit l, nor Eudragit S film is permeable for water, 

However, they dissolve in neutral and weakly alkaline medium.  

27. dia:  

This is a special kind of coating. It has some advantages over wet coating, such as follows: 

 

30. dia: 

1. For conventional film coating the polymer should have good solubility in aqueous fluids to 

facilitate the dissolution of the active ingredient from the finished dosage form. However, where a 

modified-release action is required then a polymer system of low water solubility or permeability will 

be chosen. 

2. In general, polymers should have low viscosity for a given concentration. This will permit the easy, 

trouble-free spraying of their solutions in industrial film coating equipment. 

3. Film coating can be used to optimize the shelf-life of a tablet preparation, as some polymers are 

efficient barriers against the permeability of water vapour or other atmospheric gases. These 

properties vary widely between the individual polymers. 

4. The particular polymer chosen for a film coat formulation must be one with adequate strength to 

withstand the impact and abrasion encountered in normal handling. Insufficient coating strength will 

be demonstrated by the development of cracks and other imperfections in the coating. 

It should be mentioned that the polymer chosen must also comply with relevant regulatory and 

pharmacopoeial requirements current in the intended marketing area. 

 

31. dia:  

HEC is the most widely used of the cellulosic polymers. It is soluble in aqueous media and forms films 

which are mechanically tough and relatively easy to apply. The resultant film can be clear or coloured 

with permitted pigments. The polymer is the subject of monographs in the major international 

pharmacopoeia. 

Other cellulosic derivatives used in film coating include methylcellulose and HPC. 



2. Basically these polymers are insoluble in water below pH=4, but in neutral or alkaline media the 

films achieve solubility by swelling and increased permeability. For simple formulations, the 

disintegration of the coating can be optimized by the incorporation of water-soluble materials and 

also by starches. Chemically an example is the polymer poly(butyl-methacrylate) (2-

dimethylaminoethyl) methacrylate methylmethacrylate. 

For coatings designed to confer a modified-release aspect to the final dosage form, more water-

insoluble polymers are used. These include ethylcellulose and ammonio methacrylate copolymers. 

Yet another group of polymers is designed to provide an enteric protection to the dosage form. This 

effect is achieved by a pH selectivity of the polymer where it is insoluble at the low pH environment 

of the stomach yet becomes soluble as the higher pH of the duodenum and the distal portion of GIT 

is reached.  

3. Industrially, specialized dispersions of water-insoluble polymers such as ethylcellulose and 

ammonio methacrylate copolymers for use in aqueous media are frequently encountered in the 

coating on beads and granules for use in modified.release preparations. The advantage of these 

materials is that they permit the aqueous processing of otherwise water-insoluble polymers, with the 

consequent benefits of this method of processing. 

 

32 .dia:  

Are generally added to film coating formulations to modify the physical properties of the polymer to 

make it more usable. One important property is its ability to decrease film brittleness. It is generally 

accepted that the mechanism by which polymers exert their action is for them to interpose 

themselves on a molecular scale between the polymer strands. In doing so they permit these strands 

to move more freely and allow the polymer to act in a more pliable fashion. 

 

33. dia:  

Any permitted colourants in a film coat formula are invariably water-insoluble colours (pigments). 

Pigments have certain advantages over water-soluble colours: they tend to be more chemically 

stable towards the light, provide better opacity and covering power, and optimize the impermeability 

of a given film to water vapour. 

 

34. dia:  

After initial development of film coating in the 1950s the polymers used were invariably dissolved in 

an organic solvent. Modern techniques now rely on water as a solvent because of the significant 

drawbacks that readily became apparent with the use of organic solvents. The disadvantages of 

organic solvents for the process can be listed below. 

 

35. dia: 

The vast majority of film-coated tablets are produced by a process which involves the atomization 

(spraying) of the coating solution or suspension on to bed tablets. The figure shows one of the most 

widely used pieces of equipment for film coating, the Accela-Cota. 



 

40. dia: These fundamental requirements are more or less independent of the actual type of 

equipment being used and include. 

 

41. dia:  

Film-coated tablets should display an even coverage of film and colour. There should be no abrasion 

of tablet edges or crowns. Logos and beak-lines should be distinct and not filled in. The tablet must 

also be compliant with finished product specifications and any relevant compendial requirements. 

 

42. dia: These arise 2 distinct causes: 

1. For example, inadequate drying conditions will permit coating previously deposited on the tablet 

surface to stick against neighbouring tablets. When parted, this will reveal the original core surface 

underneath. 

2. Film cracking or bridging of break lines are examples of this type. After taking due account of the 

mechanical properties of the film, reformulation will almost certainly be successful in overcoming the 

problem. 

 

43 .dia:  

Typically, tablets are sugar-coated by a panning technique. The simplest form would be a traditional 

sugar-coating pan with a supply of drying air (preferably of variable temperature and 

thermostatically controlled) and a fan-assisted extract to remove dust-and moisture-laden air. 

Methods of applying the coating syrup include manually using a ladle, and automatic control. In 

modern equipment, some form of automatic control is available for the application of coating syrups. 

In general, the equipment listed under film coating can, with suitable modification, be used for sugar-

coating techniques. 

 

Capsules: 

5. dia: 

Hypromellose or hydroxypropyl methylcellulose (HPMC), is a solid, and is a slightly off-white to beige 

powder in appearance and may be formed into granules. The compound forms colloids when 

dissolved in water. 

 Pullulan is a polysaccharide polymer consisting of maltotriose units, also known as α-1,4- ;α-1,6-

glucan'. Three glucose units in maltotriose are connected by an α-1,4 glycosidic bond, whereas 

consecutive maltotriose units are connected by an α-1,6 glycosidic bond. Pullulan is produced from 

starch by the fungus Aureobasidium pullulans. As a food additive, it is known by the E number E1204. 



Chitosan is a linear polysaccharide composed of randomly distributed β-(1→4)-linked D-glucosamine 

(deacetylated unit) and N-acetyl-D-glucosamine (acetylated unit). It is made by treating the chitin 

shells of shrimp and other crustaceans with an alkaline substance, such as sodium hydroxide. 

PVP or povidone is a hygroscopic, amorphous, synthetic polymer consisting of linear 1-vinyl-2-

pyrrolidinone groups. It is acquired by a multistep synthesis that ends with polymerization of 

vinylpyrrolidone in aqueous solution in the presence of hydrogen peroxide.  

PVA or polyvinyl acetate is a colourless, usually nontoxic thermoplastic adhesive prepared by the 

polymerization of vinyl acetate. 

 

15.dia: Bloom strength is the force (ing) that cause  4 mm penetration of a rod toll (diameter 0.5 coll) 

into the gelatine mass. 

 

17. dia: According to USP, place one dosage unit in each of the tubes of the basket with water or any 

other specified medium (depends on individual monograph) maintained at 37 + 2C.  

Attach a removable wire cloth with a plain square weave of 1.8-2.2 mm of mesh aperture and a wire 

diameter of 0.60-0.655 mm to the surface of the upper rack of the basket assembly.  

Observe the capsules for a time limit (specified in the individual monograph), at the end of the 

prescribed time, all of the capsules must have been disintegrated excluding the fragments from the 

capsule shell. If 1 or 2 capsules fail, the test should be repeated on additional of 12 capsules.  

Then, not fewer than 16 of the total 18 capsules tested should disintegrate completely 

 

Disintegration is considered to be achieved when: 

a) no residue remains on the screen, or 

b) if there is a residue, it consists of a soft mass having no palpably firm, unmoistened core, or 

c) only fragments of coating (tablets) or only fragments of the shell (capsules) remain on the screen; 

if a disc has been used (capsules), fragments of the shell may adhere to the lower surface of the disc. 

 

24. dia:  

The invention and use of wafer cachets in pharmacy was the achievement of the Vienna pharmacist 

de Paul in 1730. He used these capsules to mask the foul taste of turpentine, used to cure gout at the 

time. 

 

This type of capsule is usually made of unleavened rice flour dough. They belong to the group of 

rapidly disintegrating capsules. Immersing the capsule in water for a short period prior to ingestion 

makes the capsule walls soften and thereby easy to swallow.  

 



26. dia:  

In addition to these three basic morphologies, microcapsules can also be mononuclear with multiple 

shells, or they may form clusters of microcapsules. 

 

36. dia: 

Different core materials, such as pesticides, pigments, vitamins, flavours and dyes are encapsulated 

using this method.  

A wide variety of shell materials (paraffin wax, PEGS) are used for encapsulating core substances. 

The disadvantage of the process is that both the API and the shell material must be very soluble in 

supercritical fluids. 

 

37 dia:  

Different core materials, such as pesticides, pigments, vitamins, flavours and dyes are encapsulated 

using this method.  

A wide variety of shell materials (paraffin wax, PEGS) are used for encapsulating core substances. 

The disadvantage of the process is that both the API and the shell material must be very soluble in 

supercritical fluids. 

 

38. dia:  

Advantage: the method involves an all-aqueous system and avoids residual solvents in microspheres.  

The particle size of microspheres can be controlled by using a various size of extruders or by varying 

the polymer solution flow rates. 

 

39. dia:  The microcapsules obtained are of polynuclear or matrix type. 

 

41. dia:  Microencapsulation of vitamins with digestible waxes for taste masking. 

 

Extraction and extracts: 

4. dia:  

Extraction of medicinal plants is a process of separating active plant materials or secondary 

metabolites such as alkaloids, flavonoids, terpenes, saponins, steroids, and glycosides from inert or 

inactive material using an appropriate solvent and standard extraction procedure. 

 

6. dia: 



The solvent used for the extraction of medicinal plants is also known as the menstruum. The choice 

of solvent depends on the type of plant, part of the plant to be extracted, nature of the bioactive 

compounds, and the availability of solvent. In general, polar solvents such as water, methanol, and 

ethanol are used in the extraction of the polar compound, whereas nonpolar solvents such as hexane 

and dichloromethane are used in the extraction of nonpolar compounds. 

 

7. dia: 

The choice of an appropriate extraction method depends on the nature of the plant material, the 

solvent used, pH of the solvent, temperature, and solvent to sample ration. It also depends on the 

intended use of the final products. 

 

Prescribing according to INNs 

 

. dia: 

 

INN:  International Nonproprietary Names (INN) identify pharmaceutical substances or active 

pharmaceutical ingredients. Each INN is a unique name that is globally recognized and is public 

property. A nonproprietary name is also known as a generic name. 

Nonproprietary names are intended for use in pharmacopoeias, labelling, product information, 

advertising and other promotional material, drug regulation and scientific literature, and as a basis 

for product names. 

Their use is normally required by national or, as in the case of the European Community, by 

international legislation. As a result of ongoing collaboration, national names such as British 

Approved Names (BAN), Dénominations Communes Françaises (DCF), Japanese Adopted Names 

(JAN) and United States Adopted Names (USAN) are nowadays, with rare exceptions, identical to the 

INN. 

 

This group comprises agents which act as competitive inhibitors of 3-hydroxy-3- methylglutaryl 

coenzyme A reductase (HMG CoA reductase). 

 

19. dia: 

 

It is not automatic, that generic products are bioequivalent whit each other.  

If 2 generic products are at the opposite edges of the acceptance range, the difference between 

them could be so big, meaning bioequivalence with the brand only. 

Hypothetical bioequivalence tests illustrating possible relationships between a reference product and 

several generic products. Generic product one fails to meet the bioequivalence criteria with the 



reference drug: the 90% CI of the geometric mean ratio for AUC falls outside the 80%–125% 

bioequivalence limits. Generic products 2 and 3 demonstrate bioequivalence with the reference 

drug. However, a bioequivalence test comparing generic products 2 and 3 might fail, a circumstance 

that, although rare, might affect safety or efficacy in the event of a switch from one to the other. 

AUC, area under the plasma concentration–time curve; GMR, geometric mean ratio. 

 

20. dia: 

NTI means narrow therapeutic index. 

 

27. dia 

Figure 1. Differences in 90% confidence intervals for limits of total drug exposure (AUC0-t) geometric 

mean ratios for generic and reference antiepilepsy drug (AED) formulations classified in 5% 

increments. Proportions of fasting and fed bioequivalence (BE) study results are shown on the 

vertical axis. Nearly all AUC0-t values differ by <15%. AED abbreviations: CBZ = carbamazepine; VPA = 

divalproex; GBP = gabapentin; LTG = lamotrigine; LEV = levetiracetam; OXC = oxcarbazepine; TOP = 

topiramate; ZON = zonisamide. 

28. dia: 

Figure 2. Differences in 90% confidence intervals for peak concentration (Cmax) geometric mean 

ratios for generic and reference antiepilepsy drug (AED) formulations classified in 5% increments. 

Proportions of fasting and fed bioequivalence (BE) study results are shown on the vertical axis. AED 

abbreviations: CBZ = carbamazepine; VPA = divalproex; GBP = gabapentin; LTG = lamotrigine; LEV = 

levetiracetam; OXC = oxcarbazepine; TOP = topiramate; ZON = zonisamide. 

 

ODTs: 

4. dia: 

In case of children, the taste, the size and the disintegration time of the ODT is a key factor. Quick 

disintegration reduces the risk of choking or the possibility of spiting the whole tablet.  

The taste is also vital, especially in the long-term treatment of chronic disorders. Compliance is low 

when bad taste is not covered.  

6. dia: 

First ODT formulation was the Claritin Reditabs (Schering Plough) manufactured with Zydis 

technology. The formulation containing loratadine was approved in 1996.  

9. dia:  

Drug release and absorption can occur in the oral cavity via permeation through the mucosa. This 

may result different bio availabilities compared to conventional solid dosage forms.   

For instance, apomorphine, selegiline or buspirone ODT formulations differ from their oral IR dosage 

forms, even having the strengths.  



12. dia:  

Drugs with short-half lives or drug requiring sustained release after administration are not 

recommended to be incorporated into ODTs.   

18. dia:  

In general, compressed ODTs has longer disintegration times compared to the freeze-dried ones. On 

the other hand, excipients have strong effects on disintegration.  

22. dia:  

 

The orasolv technology is best described as a fast dissolving tablet; the tablet matrix dissolves in less 

than one minute, leaving coated drug powder. The taste masking associated with the orasolv 

formulation is twofold. The unpleasant flavour of a drug is not merely counteracted by sweeteners or 

flavors; both coating the drug powder and effervescence are means of taste masking in orasolv. This 

technology is frequently used to develop over the counter  formulations. Ora Solv® technology (Cima 

Labs) produces tablets by low compression pressure. It uses an effervescent disintegration pair that 

releases gas upon contact with water. The widely used effervescent disintegration pairs usually 

include an acid source and a carbonate source. The acid sources include citric acid, tartaric acid, malic 

acid, fumaric acid, adipic acid, and succinic acids. The carbonate sources include sodium bicarbonate, 

sodium carbonate, potassium bicarbonate, and potassium carbonate. The carbon dioxide evolved 

from the reaction may provide some “fizzing” sensation, which is a positive organoleptic sensation. 

The amount of effervescent agent is in general about 20– 25% of the total weight of the tablet. 

Because of the soft and fragile nature of OraSolv® tablets, a special packaging system, known as 

PakSolv®, was developed to protect the tablets from breaking during transport and storage. PakSolv® 

is a “dome-shaped” blister package that prevents the vertical movement of the tablet within the 

depressions, because the diameter of the lower portion of the dome is too narrow to accommodate 

the tablet. PakSolv® also offers light, moisture, and child resistance. 

24.dia: Durasolv:  

The key ingredients in this formulation are non-direct compression filler and lubricant. The particle 

size of the nondirect compression filler is preferably between about 20 and 65 μm, while for direct 

compressible fillers at least 85% of the particles are over 100 μm in size. These nondirect 

compression fillers, such as dextrose, mannitol, sorbitol, lactose, and sucrose, have the advantage of 

quick dissolution and avoid some of the gritty or sandy texture usually present in direct compressible 

versions of the sugar. The amount of a nondirect compression filler is usually about 60–95% of the 

total tablet weight. The tablets have low friability, which is about 2% or less when tested according to 

the USP, and the hardness of the tablets is at least about 15–20 N. The disintegration time is less 

than 60 seconds. The tablets made by this technology consist of a drug, fillers and a lubricant. Tablets 

are prepared by using conventional tableting equipment and have good rigidity. These can be packed 

into conventional packaging system like blisters. 

27.dia: The Pharmaburst ODT uses a proprietary disintegrate (Pharmaburst) that is based on 

mannitol blended with conventional tableting aids. It utilizes the co-processed excipients to develop 

ODT, which dissolves within 30-40 s. This Technology involves dry blending of drug, flavor, and 

lubricant followed by compression into tablets.  



30. dia: AdvaTab tablets disintegrate rapidly in less than30 seconds. These tablets are prepared using 

polymer-coated drug particles that are uniformly dispersed in an ultra-fine, low-water content, 

rapidly disintegrating matrix with superior organoleptic properties. AdvaTab tablets are compressed 

using a proprietary, patented, external lubrication system in which the lubricant is applied only to the 

tablet surface, resulting in robust tablets that are hard and less friable and can be packaged in bottles 

or blister.  

34. dia:  

Zydis, the best known of the fast dissolving /disintegrating tablet preparations, was the first 

marketed new technology tablet. The tablet dissolves in the mouth within seconds after placement 

on the tongue. A Zydis tablet is produced by lyophilizing or freeze drying the drug in a matrix usually 

consisting of gelatin. Drug dispersion is loaded into the blister, than dried in a freezing tunnel cooled 

with liquid nitrogen. Water is removed in vacuum. The product tablet is very light weight and fragile 

and must be dispensed in a special blister pack. Patients should be advised not to push the tablets 

through the foil film, but instead peel the film back to release the tablet. The Zydis product is made 

to dissolve on the tongue in 2 to 3 seconds. The Zydis formulation is also self-preserving because the 

final water concentration in a freeze dried product is too low to allow for microbial growth. A major 

claim of Zydis product is increased bioavailability compared to traditional tablets. Because of its 

dispersion and dissolution in saliva while still in the oral cavity, there can be a substantial amount of 

pre gastric absorption from this formulation. 

37. dia: In the Lyoc® formulation, the porous solid form is obtained by freeze drying an oil-in-water 

emulsion placed directly in the blister pockets. In order to prevent inhomogeneity by sedimentation 

during freeze drying, this formulation requires a large proportion of undissolved inert filler to 

increase the viscosity of the suspension. The high proportion of filler reduces the porosity of the 

tablet, and as a result, the disintegration is slower. It is also noted that the tablet still has poor 

mechanical resistance. Advantages of Lyoc compared to other freeze dried dosage forms include 

absence of preservatives.  

. 38. dia:  

In the Quicksolv formulation, the matrix compositions are dissolved in the first solvent (usually 

water), and then the solution is frozen. At the temperature at which the first solvent will remain in 

the solid form, the frozen solution contacts the second solvent, which is substantially miscible with 

the first solvent. For example, ethanol, menthol, or acetone is used as the second solvent with water 

as the first solvent. The matrix composition should be immiscible to the second solvent. Thus, the 

first solvent is substantially removed after a few hours of contacting the second solvent to result in a 

usable matrix. The final product disintegrates almost instantly. This method is claimed to prevent or 

reduce the incidence of cracking during the final preparation, having uniform porosity and adequate 

strength for handling.  

41. dia:  

Diluent for example lactose, mannitol, dextrose used in this method. The granulation liquid is most of 

the time 50% aqueous ethanol solution.  

42. dia:  

WOW abbreviates without water 

51. dia: 



Much of the sweetness in liquorice comes from glycyrrhizin, which has a sweet taste, 30–50 times 

the sweetness of sugar. The sweetness is very different from sugar, being less instant, tart, and 

lasting longer. clove is used to its spicy taste and its mild local anaesthetic effects. Menthol and 

peppermint cover the bad or unpleasant taste with their cooling effect.  

When formulating fat-soluble active ingredients, excipients which cover taste buds should be used. 

For this purpose, hydrogenated ethoxylated glycerol ester can be used. 



Choose the TRUE statements!  

 

Effervescent granules are intended to be dissolved in water prior to use. TRUE 

Granules with gastro-resistant coating provide sustained release of the drug. FALSE 

Modified granules are made by melt granulation only. FALSE 

In high-speed mixer granulators, the rotation of an impeller and the heavy agitation of the 

chopper provides high shear forces which are responsible for the granulation. TRUE 

 

Choose the TRUE statements! 

Top-spray is used in fluid bed systems when granules are made from powder blend and 

binding liquid. TRUE 

Fluid bed granulation can not be considered a single-pot granulation method. FALSE 

Thermoplastic granulation is a process by which the powders are efficiently agglomerated by 

the use of binder which melts during the process. TRUE 

Thermoplastic granulation is a dry granulation process because of the lack of drying. FALSE 

 

Match the excipient category with the following statements! 

 

Hydrophilizing agents Required for optimal bioavailability of the API 

Filler    Provides appropriate weight for the tablet  

Binder    Responsible for the appropriate physical properties  

Disintegrant   Required for optimal bioavailability of the API 

Lubricant  Necessary to use aiding high-speed manufacturing 

 

 

Choose the TRUE statements! 

 

Fillers are to prefill the dye cavities with a chemically inert layer prior to tablet compaction.  

FALSE 



Filler should be used in order to form tablets with a low dose API.  TRUE 

Dry binders are preferred in roller compaction only. FALSE 

Glidant improves the flowability of powders. TRUE 

 

Fill out the following gaps! 

Uniformity of mass of tablets: 

Maximum percentage deviations from the average mass:  

Average mass Percentage deviation 

80 mg or less X 

80-250 mg Y 

250 mg or more Z 

 

X 10%; Y 7,5% and Z 5 % 

Choose the TRUE statements! 

Powder flow can be measured with the Angle of Repose method. FALSE 

Bulk and tapped densities and their ratio correspond to the flowability of a powder. TRUE 

Pharmacopoeial limits for Resistance to Crushing of Tablets are 50 and 200 Ns for a 500 mg 

tablet. FALSE 

Effervescent tablet should disintegrate within 5 min in water. TRUE 

 

Please, complete the following sentence! 

Sublimation is the transition of a substance directly from the [1] to the [2] state, without 

passing through the [3] state. 

[1] solid [2] gas [3] liquid 

 

Match the types of moisture with its characteristic property! 



unbound moisture – moisture which is present on the surface 

physically bound moisture – mainly present in the capillaries or pores 

chemically bound moisture – includes water i.e present inside the crystals 

 

Choose the TRUE statements! 

Moisture content affects the mixability of the drug, but not on its compressibility FALSE 

Evaporation of the moisture on the surface is quicker, compared to the migration of the 

moisture from the inside to the surface. TRUE  

During drying, at the stage of the equilibrium moisture content the drying rate is zero. TRUE 

During drying, at the stage of the critical moisture content the drying rate is zero. FALSE 

 

Match the drying process with its property! 

Spray drying – continuous process 

Tray drying – batch process 

Tunnel drying- continuous process  

Freeze drying – batch process 

 

Match the following sterilization methods with the following examples 

 

flame sterilization    -     dry heat sterilization 

autoclave     --     moist heat sterlization 

infra red irradiation       -      non - ionizing radiation 

ultraviolet irradiation      -      non - ionizing radiation 

gamma irradiation    -       -ionizing radiation 

ethylene oxide    ---       chemicals sterilization 



Choose the TRUE statements! 

 

Rectal dosage forms could be used to achieve only local effects in the rectum. FALSE 

Rectal capsules may have lubricating coatings. TRUE 

Suppositories for children may differ in size, compared to those, which are designed for 

adults. TRUE 

Suppositories could be effectively used in patients with diarrhoea. FALSE 

 

 

Match the suppository base with the appropriate characteristic! 

Cocoa butter      -        Insoluble in water 

Cocoa butter      -        Vegetable fat 

Adeps solidus 50   -    mixture of mono-di-and triglycerides of saturated fatty acids, with the 

maximum hydroxyl value of 50.  

Massa Macrogoli    -    suppository base, which dissolves in water. 

 

Match the suppository excipient with the appropriate technological use! 

 

neutral oil   -   consistency softening additive 

lactose    -    diluent  

cetyl alcohol    -    melting point increasing agent 

glycerine monostearate    -    viscosity increasing agent 

 

Choose the TRUE statements! 

 



Cold compression technique is suitable for the preparation of suppositories on a large, 

industrial scale. FALSE 

Suppositories are made by the moulding process in all cases. FALSE 

Cold compression includes the mixing of the solid API and the suppository bases in solid 

forms. TRUE 

Moulding can be done to prepare couple of suppositories. TRUE  

 

Choose the FALSE statements! 

Displacement factor should be calculated to determine the amount of suppository base before 

compression. FALSE 

Displacement factor is dependent on the API and the base used for the production of the 

product. TRUE 

Only Teflon coated mould could be used. FALSE 

The primary packaging and the mould can be the same material in the moulding of 

suppositories. TRUE 

 

Choose the TRUE statement: 

 

For the purpose of tropics-resistant suppositories, macrogol bases are suitable. TRUE 

Freeze-dried suppositories can be made from gelatine or sugars TRUE 

Freeze-dried suppositories can be made from macrogols or Polyvinyl alcohols. FALSE 

Laxative suppositories always contain effervescent agents. FALSE 

Glycerin suppositories only soap and dispersed glycerin in it. FASE 

 

Complete the following sentence: 



Uniformity of mass of suppositories, the maximum weight deviation is not more than [X ] 

percent.   [X]= 5  

 

Choose the correct statement! 

Leukoreduction is: 

 

The destruction of white blood cells because of a drug's side effect   

The removal of stray white blood cells from the blood product by sedimentation 

The removal of stray white blood cells from the blood product by filtration 

The decrease of white blood cells in the blood after transfusion 

 

 

Choose the correct statement! 

 

All donated blood is screened for the following infectious agent: 

HIV 

hepatitis A 

influenza viruses 

coronavirus 

Choose the correct statement! 

 

Suitable for substitution of cellular components after blood loss is/are 

autologous transfusion 

plasma substitutes 

volume expanders 



Human Prothrombin Complex 

 

 

Choose the true statement(s)! 

Solutions containing exclusively electrolytes have the same viscosity as blood itself.  

Large volumes of some plasma substitutes cannot increase the risk of bleeding by depleting 

coagulation factors. 

Artificial volume expanders can be stored for much longer than transfused blood, and be kept 

at room temperature. 

Polygeline is a starch derivative, used as a volume expander. 

Dextran belongs to the macromolecular volume expander category. 

 

 

Match the correct aerosol generation device to each statement! 

 

MDI, Nebulizer, Both of them or None of them 

Localized therapy of the respiratory tract can be done.   Both of them 

Breathing in activates the releasing mechanisms of the device    None of them 

Ultrasound or vibration is responsible for the aerosol production    Nebulizer 

Predetermined dose of aerosol is released by a propellant from a pressurized container.   MDI 

The device operates on atmospheric pressure by continuously generating mist from drug 

solutions.      Nebulizer 

 

 

Which one is true about the particle size of aerosols in the pulmonary tract? 



If the particle size is less than 0,5 μm, it can reach the alveoli pulmonum. TRUE  

If the particle size is between 10-30 μm, it can already reach the alveoli pulmonum. FALSE  

If the particle size is between 3-10 μm, it can already reach the alveoli pulmonum. FALSE 

If the particle size is between 1-3 μm, it can already reach the alveoli pulmonum. FALSE  

 

Disadvantages of aerosols 

Choose the correct answers! 

a. : expensive correct 

b. limited safety (overpressure, flammability)   correct 

c. in case of improper use, it has poor efficiency  correct 

d. stability problems  correct 

 

Please select the TRUE statement(s)! 

For the local treatment of the respiratory tract, inhaled steams can be administered.  TRUE  

Only drugs dissolved in suitable solvents are used in the form of inhalable formulations. 

FALSE 

As propellants, suitable liquids can be used. TRUE  

Inside the aerosol container, propellants are present in gaseous, but only in vapour phase. 

FALSE 

 

 

Match the type of glass with the proper type of Hydrolytic resistance! 

 

Borosilicate glass  -  Type I glass container 

Regular soda-lime glass  -  Type III glass container 



Treated soda lime glass  -  Type II glass containers  

 

 

Please select the TRUE statement(s)! 

Thermoplastic materials can be moulded and their hardness increases by the elevating the 

temperature. FALSE 

Thermosetting materials can be moulded and their hardness increases by the elevating the 

temperature. FALSE 

Thermosetting plastics are generally stronger than thermoplastic materials due to the three-

dimensional network of bonds (crosslinks). TRUE 

 

Choose the TRUE statement! 

 

Patient information leaflet belongs to the tertiary packagings since it is in contact with the 

card pack and the primary container also. FALSE 

Tertiary packaging materials are mostly distributional elements. TRUE 

Type I glasses are used for only parenteral products. FALSE 

Type I glasses are used for non-parenteral and parenteral products, as well. TRUE 

 

Choose the TRUE statements! 

 

Vaginal suppositories are semi-solid preparation with a suitable consistency for vaginal 

insertion FALSE 

Vaginal suppositories are Pessaries are solid, single-dose preparations with a usual ovoid 

shape. TRUE 

Vaginal capsules are generally similar to soft capsules. TRUE 

Vaginal capsules are always formulated like the soft capsule. FALSE 

 



 

Choose the TRUE statements! 

 

Vaginal rings are inserted into the vagina for years where they release steroidal hormones in a 

controlled manner FALSE 

Vaginal rings are inserted into the vagina for 21 days where the hormonal content is released 

and absorbed through the vaginal mucosa. TRUE 

Non hormonal type IUDs are implanted into the uterus where they act as local contraceptives. 

TRUE 

Medicated vaginal tampons are solid, multiple-dose preparations intended to be inserted in the 

vagina for a limited time. FALSE 

 

Choose the TRUE statements! 

 

Medicinal product manufacturing should fulfil the requirements as detailed in the appropriate 

GMP guidelines. TRUE 

Medicinal products, imported from a third party country (outside EU), can be marketed without 

any certificate stating that the quality of the medicinal product meets the minimum requirements 

listed in the current EU directives. FALSE 

A Qualified Person may ensure that each batch has been manufactured and checked in 

compliance with the Member State’s laws concerning the manufacture of medicinal products 

TRUE 

It is not necessary to separate the Department of Production from the Department of Quality 

Control.  FALSE 

 

Choose the TRUE statements! 

 

Production, storage and quality control areas should not be used as a right of way by personnel 

who do not work in them. TRUE 

Production, storage and quality control areas should be accessible to all employees of the 

manufacturer. FALSE 

Handwriting is not supported as a documentation practice according to the regulations of the 

current edition of GMP. FALSE 

Any alteration made to the entry on a document should be signed and dated; the alteration 

should permit the reading of the original information. TRUE 



 

Choose the TRUE statements! 

GMP does not allow Outsourced Activities during medicinal product manufacturing.  FALSE 

Product recalls and complaints are out of scope of the GMP guidelines because these 

investigations belong to the offices of the Marketing Authorisation.  FALSE 

During deviation investigations, root cause analysis should be applied. TRUE 

Critical steps of manufacturing processes and significant changes to the process are validated. 

TRUE 

 

Choose the TRUE statement! 

 

Creams have a soft consistency with no or small water content.  FALSE 

Creams are emulsion type ointments with high water content and soft consistency. TRUE 

Gels could be suspension type semisolid systems. TRUE 

Pastes contain a high amount of dissolved active pharmaceutical ingredients only. FALSE 

Ointments can be used only to protect the barrier function of the skin. FALSE 

 

Sorten the steps of Percutaneous absorption! Start with the initial step! 

[1]    ----   liberation 

[2]   -     Penetration 

[3]     -    Permeation 

[4]     -     Absorption 

 

Match the following ointment bases with the appropriate statement: 

 

Lipogels:   ---- Water-free bases composed of esters of fatty acids 

Silicon gels:    -     Water-free bases with polymers of siloxane 

PEG gels:   -    Water-free base, mixtures of liquid and solid carbowaxes 

Polyacrylate gels:    -    Macromolecular hydrogel with high water content 

 

Match the problems through film coating! 



Twin formation:   two or more cores stick together during coating 

Surface erosion:   the surface of the tablet is not adequate 

Edge erosion:    the edges of the tablet are not adequate and break 

Bridging:  the dividing line or caption on the surface of the tablet is not  

followed by the film, it “seals” 

 

Match the appropriate technology to each statement! 

Surface of the tablet is faultless, smooth, lastingly polished and uniformity coloured   

Sugar coating 

This technology is favorable to separate incompatible components in a tablet 

Compression coating 

The coating material is a coating dispersion which is sprayed and deposited on the surface of 

the core.  

Film coating 

 

Choose the correct answer: 

A possible plasticizer for polymer film material cannot be: 

1. organic esters 

2. polyols 

3. alcohols 

4. oils 

 

Choose the correct answer: 

Low viscosity of tablet coating polymers results in 

a. humidity 

b. modified release 

c. easy spraying 

d. high permeability 

 

 

Choose the correct statements!  

Which ones are types of tablet coating? 

1. mucilage coating 



2. sugar coating 

3. salt coating 

4. dry coating 

 

Choose the answers which are steps of sugar-coating tablets! 

1. polishing 

2. percolation 

3. smoothing 

4. sterilization 

 

Choose the TRUE statements! 

 

Sugarcoating provides delayed release of the active ingredient in the duodenum.  

Enteric-coated tablets release their content of active ingredient after getting in contact with the 

gastric juices.  

Kaolin, starch or calcium-carbonate can be used as solid subcoating excipients.  

Sugarcoating can be a time and energy-consuming process  

 

Choose the correct statement!  

 

Advantage of soft capsules: 

decreased possibility of interactions between drug and shell 

tend to be more expensive to produce than tablets 

useful for drugs prone to oxidation 

retarded release 

 

Match the types of capsules with the appropriate statement! 

 

The capsule shell contains approx. 13-16% moisture   -   hard gelatine capsule 

Formed and filled in one operation   -   softgels 

provide rapid release of contents  --   both types 

shell production includes the gelatine mass preparation phase   -   both types 

friability test is necessary to fulfil pharmacopoeial requirements   -   none of them 



 

Choose the TRUE statement! 

 

Bloom test is used to access hardness of the filled softgels FALSE 

Bloom test is used to measure the strength of the gelatin. TRUE 

Microencapsulation includes the coating of individual microparticles. TRUE 

Sodium alginate and API suspension can be hardened by sodium-chloride. FALSE 

Only fluid bed techniques provide uniform coat layers. FALSE  

 

Choose the TRUE statements! 

Turboextraction: extraction using mixers operating at a high rotation rate which lasts for 6 

days.  FALSE 

Solvents with a high enthalpy of evaporation are favourable for extraction processes. FALSE 

Solvents with a low enthalpy of evaporation are favourable for extraction processes. TRUE 

Surfactants could increase the rate of extraction. TRUE 

 

 

 

Match the correct therapeutic effect to the herb extracts! 

 

options: Stimulants, Parasympatolyticum, Sedative, Digestivum, Amarum, Expectorants 

 

TINCTURA STRYCHNI /PH.HG.VII./  Stimulants 

EXTRACTUM BELLADONNAE SICCUM  /PH.HG.VII./ Parasympatolyticum 

TINCTURA VALERIANAE ALCOHOLICA /PH.HG.VII./ Sedative 

 

Choose the TRUE statements! 

 

Competion among pharmaceutical companies can be increased by promoting generic 

programs.  

TRUE 

Generics can be considered bioequivalent always with each other. FALSE 

Generics must be bioequivalent with the brand product. TRUE 

Different excipients may alter the rate of drug absoprtion in susceptible people. TRUE 



Drug with narrow therapeutic index could be easily substituted with generics or the brand 

product. FALSE 

Prescibing medication according to thier INNs might increase the activity of drug marketing. 

FALSE 

 

Choose the TRUE statements! 

 

ODTs are used for local treatment in oral infections. FALSE 

ODTs are suggested to patients with swallowing difficulties. TRUE 

ODTs can provide sustained release of API with pregastric absorption. FALSE 

ODTs provide IR drug release, but in case of some APIs pregastric absorption may occur. 

TRUE 

 

Choose the TRUE statements! 

 

Compressional technologies provide ODTs with higher hardness compared to freeze-dried 

products. TRUE 

Effervescent or gas generating disintegrants are disadvantageous FALSE 

ODTs often contain disintegrant mixtures. TRUE 

Zydis technology provides excellent hardness due to the applied high compressional forces. 

FALSE 

 

Complete the sentence!  

According to the Ph. Eur. ODTs should disintegrate within [ X ] minutes in [ Y ] °C water.  

X: 3 and Y: 37 
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