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Answer all the questions.

Q. 1 Question number one has twenty parts. Each part has one or more correct answer as denoted by (A), (B), (C), (D) and (E). Please choose the correct answer(s) and write in your answer book.                                                                                                      [1x20]

(i) Which of the following selected functions can be attributed to collagens? (A) tissue structure and elasticity, (B) cell proliferation, (C) cell-extracellular matrix interaction and (D) tissue structure and strength.

(ii) Type III category biomaterials are (A) inert with smooth surface, (B) inflammation, (C) materials with controlled reactive surface  (D) biological and (E) inert with microporous surface.

(iii) Which one of the following describes a normal and necessary part of wound healing? (A) infection, (B) inflammation, (C) burn and (D) foreign body response.

(iv) Greater cellularity with increased foreign body response are found around (A) all inert material, (B) materials with textured surfaces, (C) smooth surface materials and (D) all bioactive materials.

(v) Which of following linkages will yield twisted geometry? (A) (-1,2, (B) (-1,2, (C) (-1,3 and (D) none of these

(vi) Natural viscoelastic gels are made from (A) collagen, (B) chitin, (C) heparin and (D) hyaluranic acid.

(vii) The most common reason for aseptic failure of a total hip joint replacement is (A) sudden failure of the metal stem, (B) improper design of the prosthesis, (C) bone cement failure and (D) chronic inflammation induced by wear debris.

(viii) Dense or porous resorbale ceramics are made from (A) polycrystalline alumina, (B) hydroxyl apatite, (C) plaster of Paris and (D) calcium phosphate salts.                                                                                    

(ix) Physiological function of fibrinogen polymer is (A) to provide protection, (B) to provide mechanical support, (C) to impart blood clotting and (D) to direct protein synthesis.

(x) The factors responsible to decrease the rate of biodegradation are (A) fluoride ion substitution in hydroxyl apatite, (B) Mg2+ substitution in hydroxyl apatite, (C) Mg2+ substitution in (-TCP and (D) crystal perfection.

(xi) Which of the followings is/are connective tissue? (A) skin dermis, (B) skin epidermis, (C) retinal and (D) none of these.

(xii) Which of the following polymers will have poor cellular response? (A) Cotton, (B) Silk, (C) nylon and (D) polyethylene terephthalate.

(xiii) The material of choice for making an intraocular lens is (A) polycarbonate, (B) collagen, (C) poly-(methyl methacrylate) and (D) none of these.

(xiv) The most important disadvantage of late anterior chamber IOL is (A) expensive, (B) poor fixation, (C) require posterior capsule, (D) retinal detachment and (E) none of these.

(xv) Soft contact lens may become useless primarily (A) due to infection, (B) calcification, (C) dysfunction and (D) none of these.

(xvi) Tissue reaction of silk is (A) none, (B) slight, (C) moderate, (D) severe and (E) chronic.

(xvii)  Which of the followings is/are epithelial tissue (A) skin, (B) cardiac, (C) retinal, (D) blood cells and (E) cartilage?

(xviii)  The regenerative capacity of the following cells is/are none (A) heart muscle, (B) bone marrow, (C) liver cells, (D) skin and (E) nerves.

(xix) The modulus of the open cell foam (A) is proportional to square root of Vs, (B) is proportional to square of Vs, (C) varies with foam density and (D) does not vary with foam density.

(xx) Hyaluronic acid can be used for the following application areas (A) arthritis, (B) anti adhesion, (C) protection of corneal tissue, (D) stimulation of tissue repair and (E) bioadhesion.

Q.2 State whether these statements are true or false. Justify your answer in one or two sentences.                                                                                                                     [2x15]

       (a)    The size of a protein influences its ability to bind to biomaterials.

       (b)    No biomaterial is inert.

(c) Only structural elements present in tissues are proteins.

(d) The method of sterilization can influence the tissue response to a material.

(e) Nano composites are widely present in the human body.

(f) The Ca/P ration of bone and dentin are same.

(g) Thorough characterization of a biomaterial surface does require multiple techniques.

(h) The long-term coefficient of friction of alumina-alumina joint is significantly inferior to natural joints.

(i) The biological ‘Heart Valve’ is most durable.

(j) Self-assembled monolayers on a specific substrate occur due to strong endothermic adsorption.

(k) Blood compatibility assessment depends strongly on the test system and usage configuration.

(l) Infections involving biomaterials are often resistant to antibody therapy.

(m) Biomaterial surfaces can be modified for controlled biological response.

(n) Corrosion of most metals and alloys is not predictable on the basis of standard electrode potential in practical applications.

(o) ESCA analysis of heparinized substrate can provide information of immobilized bond linkages.

Q.3 Match the tissue in left hand column with the characteristic given in the right hand column.                                                                                                                      [4]

	Tissue
	Charteristics

	(a)Bone
	(i)Elastin

	(b)Ligamentum Nuchae
	(ii)Epidermis

	(c)Cartilage
	(iii)Haversian system

	(d)Skin
	(iv)Flexible support


Q.4 Match the function and location of the proteins given in the table [left column] given below.                                                                                                                         [10]

	               Protein
	               Function
	            Location

	(a) IgG
	(i)   Matrix
	(M)  Blood

	(b) Myoglobin
	(ii)  Bacterial
	(N)  Cell- membrane

	(c)  Collagen
	(iii) Oxygen carrier
	(P)   Tear

	(d) Lysozyme
	(iv) Self-Assembly
	(Q)   Tissue

	(e) Bacteria-rhodopsin
	(v)  Antibody
	(R)    Muscle


Q.5 Match the physiological function [in the right hand column] of these natural polymers [given in the left hand column].                                                                     [5]

	                       Natural Polymer
	                Physiological function

	(a)    DNA
	(i)    Growth matrix

	(b)    Actin
	(ii)   Energy reservoir

	(c)    Chitin
	(iii)  Contraction

	(d)    Dextran
	(iv)   Provides shape

	(e)    Amylose
	(v)    Protein synthesis


Q.6 Outline the advantages and disadvantages of in vitro assessment tissue compatibility test using direct contact cell culture method.                                                                   [6]

Q.7 Represent a diagram showing the sequence of biological processes associated with the healing of the implantation sites.                                                                                [5]

Q.7 Justify the statement that “Blood material interaction is strongly affected by the source/ methods for blood procurement and subsequent handling of the blood”.           [5]

Q.8 Pacemaker lead with polymeric insulator showing severe degradation of the polymer used is given to you. Design a material characterization chart, which will help you in analyzing the reasons of failure and suggest a method to improve upon the material.                                                                                                                         

                                                                                                                                          [5]

Q.9 Elastin with an instantaneous modulus of elasticity of 4MPa is stretched and the resultant instantaneous stress was found to be 2MPa. The stress in the above system measured after 40 days was found to be 1.9MPa. Estimate the stress in the elastin after a period of 1 year, assuming that relaxation follows the pattern of a Maxwell model.                                                                                                                               

                                                                                                                                           [5]

(10) Show that if small deformation occurs at constant volume, Poisson’s ratio will be half.                                                                                                                                    [5]

