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Q1  Answer the following questions: multiple type or dash fill up type (2x10) 
 a) Which type of materials are used as bridges between human tissues and metals?  

a) Polymeric biomaterials                        b) Ceramic biomaterials 
c) Metallic biomaterials                            d) All of these 

 

 b) One of characteristic properties of polymer material __________. 
a) High temperature stability                  b) High mechanical strength 
c) High elongation                                  d) Low hardness 

 

 c) To avoid __________, Biomaterials which can easily degrade in the body are 
preferable.  

a) Stress Shielding                                b) High temperatures 
c) Minimum bending                              d) Temperature variation 

 

 d) Which of the following implants are MR safe? 
a) Otologic implants                               b) Ocular implants 
c) Heart valves                                       d) None of the above 

 

 e) The word ceramic stands for which of the following meaning? 
a) Soft              b) Burnt            c) Hard           d) None of the mentioned 

 

 f) Usually stronger constituent of a composite is__________. 
a) Matrix                                             b) Reinforcement  
c) Both are of equal strength              d) Can’t define 

 

 g) Silanes are considered coupling agents because they form a bond between : 
a) Resin (organic matrix) and filler (inorganic) phases. 
b) Resin (organic matrix) and initiator. 
c) Initiator and activator to form a system 
d) Both a and c 

 

 h) Materials which can retain their strength above 550°C are known as____. 
a) Ceramics         b) refractories        c) metals         d) non-metals 

 

 i) Polylactic acid (PLA) is 
a) viable biomaterial                                b) non-viable biomaterial 
c) inert biomaterial                                  d) bioactive biomaterial. 

 

 j) The longitudinal modulus of a lamina is dependent on 
a) fiber Young's modulus.                   b) matrix Young's modulus.  
c) fiber volume fraction.                      d) all of the above. 
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Q2  Answer the following questions: Short answer type (2x10) 
 a) List the three major mechanisms of adhesion.  
 b) What are PMMA and its uses?  
 c) Define visco-elastic behavior of materials.  
 d) Define fracture toughness and impact strength?  
 e) What is surface corrosion?  
 f) List the types of fibres used as reinforcements in composites.  
 g) What is the difference between nanocomposites and conventional composites?  
 h) What factors influence the dentin bond?  
 i) List three general methods for the reinforcement of ceramics.  
 j) Would you expect the synthetic CaCO3 (mineral part of sea shells) to display any 

cytotoxicity? How to test it 
 

 
Q3 a) Describe briefly biophysicochemical interactions at the biological interface. Give an 

account of forces governing the interfacial interactions between biomaterials and 
biological systems. 
 

(10) 

 b) Define the term ‘biomaterials’. Classify biomaterials with appropriate examples. What are 
the basic criteria of biomaterials? 

(5) 

    
Q4 a) Discuss the design strategies of 2D and 3D matrices (scaffolds) of biomaterials for tissue 

engineering?  
 

(10) 

 b) Discuss the properties and kinetics of polymers for drug delivery system. (5) 
    

Q5 a) Explain the method of preparation of metal/polymer nanocomposites by Ex-situ process. 
Explain the structure and properties of intercalated and exfoliated nanocomposites 
 

(10) 

 b) Define the term ‘biocompatibility’. Mention different methods for improving blood and 
tissue compatibility problems 

(5) 

    
Q6 a) What are the primaries uses of metallic implant materials? Mention the uses of Co-Cr 

alloy, Ti and its alloys in orthopaedic and dental surgery. 
 

(10) 

 b) What are metallic, polymeric and ceramic implant materials? (5) 
 

Q7 
 

a) 
 
Give a detailed account on ceramics and the properties of glass ceramic & explain its 
applications.   
 

 
(10) 

 b) Write a short Note: Titanium and Titanium alloys as biomaterial. (5) 
 

Q8 a) Discuss briefly polymerization mechanism of biomaterials? 
 

(10) 

 b) Differentiate between fibrous and particulate biomaterials. (5) 
    

Q9  Write notes on (any THREE) : (5 x 3) 
 a) Artificial heart valves  
 b) PMMA-bone cement  
 c) Self-assembling peptides  
 d) Hard tissue replacement   
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