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6.1 Conclusions

T h e  p o ro u s  h y d ro x y a p a tite  p a rtic le  a s  a  c o n tro lle d  re le a se  c a rr ie r  o f  p ro te in s  
w e re  su c c e ss fu lly  sy n th e s iz e d  b y  c o -p re c ip ita tio n  te ch n iq u e . T h e  p re c u rso rs  w ere  
o b ta in e d  D C P D  a n d  C aC O g. In co rp o ra tio n  o f  p ro te in s  w a s  a c c o m p lish e d  d u rin g  th e  
c o -p re c ip ita tio n  o f  th e  tw o  reac tan ts . C h a ra c te ris tic s  o f  th e  H A p  p a rtic le s  w ere  
d e te rm in e d  b y  X R D , E D S , F T -IR , T G A , Z P , S E M , T E M , a n d  A u to so rb -1 . P ro te in s- 
lo a d e d  H A p  w e re  d is so lu tio n  te s te d  in  p ro lo n g e d  P B S  so lu tio n . P ro te in s  re lease  
c o u ld  b e  re g u la te d  u s in g  H A p  p a rtic le s  re su ltin g  in  p ro lo n g e d  re le a se  o f  p ro te in s  
e x c e p t g e la tin  ty p e  B . M e c h a n ism  o f  p ro te in s - lo a d e d  H A p  re le a se  w a s  b e lie v e d  to  be  
th e  c o m b in a tio n  o f  d if fu s io n  o r  d e g ra d a tio n  o f  th e  ca rrie r. M a n y  fa c to rs  p la y  ro le s  
an d  sy n e rg is tic a lly  c o n tro l  o n  th e  re lea se  o f  p ro te in s  fro m  th e  h y d ro x y a p a tite  w h ich  
w e re  e le c tro s ta tic  in te ra c tio n  b e tw e e n  p ro te in  an d  h y d ro x y a p a tite . P o te n tia l fo r  u s in g  
o f  p ro te in s - lo a d e d  H A p -P C L  sc a ffo ld s  w as a s se s se d  b y  m o u se  c a lv a r ia  d e r iv e d  p re - 
o s te o b la s tic  c e lls , M C 3 T 3 -E 1 . T h e  d irec t a n d  in d ire c t c y to to x ic ity  e v a lu a tio n  o f  th e  
p ro te in s , H A p  a n d  p ro te in - lo a d e d  H A p -P C L  sca ffo ld  w ith  M C 3 T 3 -E 1  in d ic a te d  th a t 
n o n -to x ic . P o te n tia l fo r  u s in g  o f  p ro te in s - lo a d e d  H A p -P C L  sc a ffo ld s  w a s  a sse sse d  in  
te rm s  o f  ce ll a tta c h m e n t, ce ll p ro life ra tio n , a n d  A L P  a c tiv ity  w e re  n o  e ffe c t o f  
p ro te in s  re le a se  fro m  H A p . A lk a lin e  p h o sp h a ta te  (A L P ) a c tiv ity  a t 7 d ay s  sh o w ed  
d e c re a s in g  o f  th e  A L P  ac tiv ity  d u e  to  c e llu la r  p ro c e ss  sw itc h in g  to  m in e ra liz a tio n . 
A c c o rd in g  to  m in e ra liz a tio n  o r c a lc iu m  d e p o s itio n  o f  ce ll fo r  21 d ay s , th e  C B P /H A p - 
P C L  sc a ffo ld  w a s  b e t te r  th an  H A p /P C L , P C L , G e la tin /H A p -P C L , O V A /H A p -P C L , 
B S A /H A p -P C L , T C P S  re sp e c tiv e ly .
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6.2 Recommendations

1. E ff ic ie n c y  o f  th e  p ro te in  re lea se  c o u ld  b e  im p ro v e d  b y  sy n th es is  
h y d ro x y a p a tite  w ith  sm a ll p a rtic le  s iz e  an d  lo w  c ry s ta llin ity .

2. H ydroxyapatite is difficult to  degrade, so protein can still inside the HAp. 
M aterial could be im proved by using easily degradable polym er.

3. PC L  scaffold could be im proved the porosity by m ixing w ith small particles.
4. C rude bone protein extracted from  pork bone is a good protein for Bone tissue 

Engineering.
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