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Introduction
 Biocompatibility : interpretable in the interaction between body & material
 Placement of material creates interface
Interface activity depends on:
- health of host
- its properties
- its duration in body
- location of material
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Definition
 Being harmonious with life & not having toxic or
injurious effects on biologic function.
 Ability of the material to elicit an appropriate biological
response in a given application in the body.

Requirements for dental material biocompatibility
• Should not be harmful to pulp & soft tissues
• Should not contain toxic diffusible substances

• Should not produce allergic responses
• Should not be carcinogenic

4

Biomaterial
Any substance, other than a drug, that can be used for any period as

a part of a system that treats, augments, or replaces any tissue, organ
or function of the body.
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Classification of biomaterials from
perspective of biocompatibility
 which contact soft tissues within the oral cavity; e.g. Acrylic resin (temporary crown materials)
 which could affect health or vitality of pulp; e.g. Liner, bases (cements)
 which are used as root canal filling materials; e.g. Guttapercha

 which affect hard tissues of oral cavity; e.g. Implants
 used in dental laboratory; e.g. Nickel, chromium, cobalt (elements of metallic framework)
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Adverse effects from dental
materials
 Classical biological reactions to materials are :
I: TOXICITY: Earliest response studied, earlier material
containing LEAD posed a risk to patient due to toxic
property of lead
II: INFLAMMATION
III: ALLERGY
IV: MUTAGENICITY
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II:INFLAMMATION
 Involves activation of the host immune system
 Histologically it is characterized by edema of the
tissue with infiltration of acute & chronic
inflammatory cells

e.g.Inflammation of the gingiva in contact with porcelain fused to metal

Gottfried Schmalz, Dorthe Arenholt-Bindslev: Biocompatibility
of dental Materials, Springer, ISBN 978-3-540-77781-6
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III: ALLERGY
 Most common response that occurs when the body
recognizes a material as foreign

 Reactions involves all dimensions of immune
system
 An allergic reaction results histologically in an
inflammatory response that can be difficult to
differentiate between non allergic inflammation
or low grade toxicity.

Classification of Allergic Reactions
Type of
hypersensitivity

Mechanism

Time

I

Anaphylactic

sec/min

II

Cytotoxic

--

III

Immune

6-8 hours

Serum sickness
complex

IV

Cell mediated

48 hours

Contact dermatitis

Example
Angioedema
Transfusion rx
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Diagnostic tests for allergy
1. Epicutaneous tests (patch tests): After applying different allergens on the back of the patient,
the consequences of the allergens are evaluated, preferably after 48 and 72 hours for the majority of
allergens (gold can react late so it can be tested after 10 days). In the positive test for an allergen,

the area of skin related to the tested allergen will showed erythematous reactions, vesicles, and
etching. Patch tests are limited in use due to their poor sensitivity, which has been demonstrated for
approximately 75% of type IV metal allergies. Lack of standardization for certain metals like

titanium may limit the use of a patch test.

Chaturvedi et al: Allergy related to dental implant and its clinical
significance, Clin Cosmet Investig Dent. 2013; 5: 57–61.

Patch Test
 Most definitive diagnostic test
 Suspected allergen applied to skin to produce small area of
allergic contact dermatitis
After 48 to 96 hours

hyperemia, edema, vesicle formation & itching
Positive reaction
Slavin RG and Ducomb DF, Allergic Contact Dermatitis 30 (24); 39-51;1989

Diagnostic tests for allergy

2. Prick test: Type I allergy can be diagnosed by a skin test (prick test) which involves intradermal
inoculation of the allergen. It is analyzed within 15 to 30 minutes. Red, papular, and/or vesicular reactions
of the skin may appear in positive test conditions. Prick tests are not recommended for testing of allergy
related to a dental material in the oral cavity. Frequently, type IV allergy is associated with dental

materials in the oral cavity.

Diagnostic tests for allergy
3. The lymphocyte transformation test (LTT) is applied by an in vitro method in mucosal
sensitizing allergens. The optimized version of LTT is known as Memory Lymphocyte Immuno

Stimulation Assay (MELISA). Local and systemic effects of hypersensitivity resulting from allergies
can be analyzed by this method.

Allergic Responses to Dental Materials

 Allergic Contact Dermatitis
 Allergic Contact Stomatitis
 Allergy to Latex products

Allergic Contact Dermatitis
 Most common occupational disease
 Dose independent

 Susceptibility & prior sensitization necessary
Usually occurs where body surface makes direct contact with allergen.
e.g. Monomers of bonding agent- distal part of fingers & palmer aspect of fingertips

Acrylic component of dental cements, nickel & resin monomers-allergic contact sensitizers.
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Allergic Contact Stomatitis
Most common adverse reaction
to dental materials
A) Local/contact type lesions
B) Systemic/distant lesions
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Allergic Contact Stomatitis
Common allergens : chromium, cobalt, mercury, eugenol, components
of resin based materials, & formaldehyde
Mouthwashes, dentifrices, lozenges, & cough drops cause burning,
swelling & ulceration of oral tissues.
Lichenoid reactions : Long-term effect in oral mucous membrane
adjacent amalgam & composite resins.
Bratel J, Hakeberg M, Jontell M.: Effect of replacement of dental amalgam on oral lichenoid reactions.
J Dent. 1996 Jan-Mar;24(1-2):41-5.
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Allergy to Latex Products
Polyether component - main causative agent
Dermatitis of hand (eczema) is most common adverse reaction
Localized rashes & swelling to wheezing & anaphylaxis
Repeated exposure & duration plays important role.
Most serious systemic reactions occur when gloves or rubber dam
contact mucous membrane - generalized angioneurotic edema,
chest pain, rash on neck or chest region and respiratory distress …
Prevention: Use Vinyl gloves or gloves made of other synthetic
polymer gloves e.g.:
Polythene gloves.
Powder free gloves.
Nitrile gloves.

Blinkhorn AS, Leggate EM: An allergic reaction to rubber dam
British Dental Journal volume 156, 402–403(1984)
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IV: MUTAGENIC REACTIONS
 Mutagenicity results when the components of the material
alter the base pair sequences of the DNA in cells
 Dental materials or components such as nickel, copper,
beryllium, some components of root canal sealers & resin
based materials are mutagens

Microarray- Molecular approach to allergy
diagnosis and therapy

See Fig.1. in the article
„The shift from extract-based to
molecule-based allergy
diagnosis...”

Ferreira F, Wolf M, Wallner M. Molecular approach to allergy
diagnosis and therapy. Yonsei Med J. 2014;55(4):839-852.
doi:10.3349/ymj.2014.55.4.839

„Microarray technique is a solid phase multiple immunoassay in which
the proteins (purified recombinant or natural allergens) are immobilized
in a solid phase, and minimal amounts of serum are incubated with
these proteins under standardized conditions. The antibodies present in
the serum are captured by the different allergens, and following a
washing step to eliminate the unbound substances, the antibodies are
detected by means of a second fluorescent-labeled anti isotype antibody
or an enzyme that is detected by laser or chemiluminescence.”

Microarray technique in molecular
mechanism of allergy
See Scheme 1 in the article.
„Schematic overview of paper based
lateral flow allergen microarrays…”

Thiruppathiraja Chinnasamy, Loes I. Segerink, Mats
Nystrand, J.Gantelius and H.A. Svahn: A lateral flow paper
microarray for rapid allergy point of care diagnostics
Analyst, 2014,139, 2348-2354

Enzyme-linked Immunosorbent Assay (ELISA)
IVT Allergy™ Nano

Multiplex ELISA

Test up to 2400 allergens per microplate, deliver accurate and

Same time-proven accuracy and reliability as traditional

reproducible allergy test results with this multiplexed ELISA

ELISA

technology.

•High quality
•Low cost
•Chemiluminescent imaging system

Simple Procedure: Sample - Biotin Conjugate HRPO:Streptavidin Conjugate - Substrate
Each distinctive allergen spot is a unique assay within the
well
If allergen-specific IgE is present, a chemiluminescent
response is produced

Investigation of antigen and antigen
presenting cells connection
1. Phage display technique helps to determine the specific peptides
which have higher affinity to the surface of allergen
2. BLAST- Basic Local Alignment Search Tool is an algorithm for
comparing primary biological sequence information, such as

the amino-acid sequences of different proteins or
the nucleotides of DNA sequences.

Investigation of antigen and antigen
presenting cells connection
Surface Plasmon Resonance Spectroscopy (SPR) can be a
new modern method in the investigation of molecular
interaction of allergy in dentistry.
Advantage: Labelling is not necessary
Disadvantage: specific gold chip surface and specific
interaction is necessary between the biomolecules and
detection surface
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