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Object ives as approved :
L To study the biointegrat ion, biostabi l i ty,  biocompatibi l i ty of  the Biphasic

Hydroxyapatite Skirt keratoprosthesis

Deviat ion made from original  object ives i f  any, whi le implemcnting the project and
reasons thereof:

Biphasic keratoprosthesis w4s synthesised successful ly.  Two stage OOKP procedure was
performed in four rabbits and due to eye anatomy (exophthalmic) l imitat ion the outcome was
not as expected. However,  the f i rst  stage of implantat ion study was successl 'u l .

Field/Experimental  work giving ful l  detai ls of  summary of methods adoptcd, data
col lccted supported by necessary tables, charts,  diagrams and photographs :

NA

Dctai led anaylsis of rcsults :

NA

Summary sheet of not more than 2
(Tit le,  Introduct ion, Rat ionale,
Potent ial)

pages under fol lowing heads :
Object ives, Mcthodology, I lcsul ts,  ' l ' ranslat ional

Ti t le:  Biphasic Hydroxyapat i te based kcratoprosthesis evaluat ion in a rabbit  model
(proof of concept).

Cornea l  opac i f i ca t ion  is  the  four th  most  common cause o f  wor ld  b l indncss  (WI IO 2010) . ' l ' hc

cornea may be damaged from infect ion, diseases or trauma. The prognosis for succcssl l l

v isual rehabi l i tat ion with convent ional corneal graft ing in these pat ients is often poor and

t-t- tost of  them have no access to al lograft  donor mater ial .  An af l i f ic ial  cornca of

keratoprosthesis procedure thus represents a viable al ternat ive for t reatment in rrany o1- thcsc

pat ients.  The Osteo-Odonto Keratoprosthesis (OOKP) operat ion was dcvclope d b1,

Strampel l i ,  is a complex two-stage surgical  procedure that can be uscd to restorc vis ion in

end stage cases of severe corneal,  ocular surface and dry eye statcs. Nurncrous s),nthct ic

keratoprosthesis devices have been developed as total  replacements of thc cornea lbr thc

treatment of corneal bl indness. Keratoprostheses incorporate a clear central  opt ic and an

annular porous surround, or skir t  element,  designed to provide t issue integrat ion. ' [ 'hc rna-jor

cha l lenges  fac ing  these kera topros thes is  dev ices  is  tha t  a  su l ' f i c ien t  amoL ln t  o l ' ce l lL r la r

invasion is needed to anchor the implant f i rmly in place as stable t issue integrat ion is crucial

for the survival  of  a keratonrosthesis.
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Var ious  b ioac t ive  mater ia ls  and b io iner t  mater ia ls  such as  p la t inum,  t i tan iu rn  and a luminum

alloys have been developed for keratoprosthesis skir t  sr.rbst i t t - t t ion. [ ] ioact ive nratcr ials.

inctuding glass ceramic and hydroxyapat i te (HA) ceramic, have both shown good t issue

integrat ion. However,  ser ious compl icat ions such as aqucous leakage ,  rctroprosthct ic

membrane formation and endophthalmit is are frequent ly observed due to the degradat ion o1-

these bioact ive mater ials.  ,  Present study is planned to evaluatc a biphasic rrodi l lcd

hydroxyapat i te with much reduced resorpt ion potent ial .

NEED

OOKP surgery is extremely complex and is l imited by the avai labi l i ty of  any healthy'caninc

teeth in adults,  or in chi ldren who have yet to develop adult  dent i t ion. Dimcnsional

l imitat ions of an autologous lamina also restr ict  the design and size ol-  thc OOKP opt ical

dev ice  to  e i ther  a  3 .5  o r4rnm open ing ,  s ign i f i can t ly  res t r i c t ing  the  f le ld  o f  v ie rv . - fhcse  iss t tcs

have led to an increased search for al ternat ives, and one promising solut ion to this is thc

development of novel biomater ials to be used as skir t  mater ial .  This rvould cnhancc the t tst ' t l l '

the OOKP procedure and make i t  accessible to a wider group of pat icnts.

OBJECTIVE

1.  To  s tudy  the  b io in tegra t ion ,  b ios tab i l i t y ,  b iocompat ib i l i t y  o l the  B iphas ic

Hydroxyapatite Skirt keratoprosthesis

METI{ODOLOGY

Materials.

Biphasic Hydroxyapat i te Skir t  Keratoprosthcsis (BIIA Kpro) rvi th modif lcd sLrrface lor

better t issue integrat ion and core having reduced resorpt ion potent ial  lv i l l  be dcsigned b1' the

invest igator in consultat ion with the ophthalmic surgeon and synthesizcd at [J ioccratt l ic

laboratory, BMT wing, SCTIMST.

Method

The studies were performed after approved by the Inst i tut ional Anirnal [ - . thics C'otnrr i t tce.

S ix  adut t  rabb i ts ,  each we igh ing  3 .5  to  4 .5  kg ,  w i l l  be  used (one imp lan t  pcr  an ima l ) .

Opthalmic surgeon (co- invest igator) special ized in corneal surgery lv i l l  be perf trr t t t i t tg the

keratoprosthesis implantat ion procedure.

The surgical  procedure wi l lbe performed in two stages separated by minimuln of three

months .
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17 .

18 .

contr ibut ions made towards increasing the state of knowleclge in the subjcct :

o Synthesised biphasic keratoprosthesis
'  Standardised the two stage ooKp procedure in rabbit  moder

conclusions summarising the achievements and indicat ion of scope fr l r  I 'uturc rv 'rk:

Keratoprosthesis was prepared and the surgical  procedure consists of two stages. In l l rststage'  the lens removal was done in al l  s ix animals and subcutaneous implantat ion ol-keratoprosthesis for f ibrovascular isat ion in f ive animars, second stage of surgcry has beencompleted in two animars. ye.t  to comprete second stage proceciure in trvo animars.Funds were ut i l ized completely.

Future work: perforrn the 2 stage ooKp procedure in pig moder.

Scicnce and Technology benef i ts accrued :
a. List  of  research publ icat ions with complete r lctai ls :  Ni l

19 .

b. Manpolver trained on the projcct :
i .  Rescarch Scient ists or Rcsearch Fel lows

i i .  No. of phD's produced
i i i .  Other Technical  personnel t rained

c. Patents taken, i f  any
d. Products developed, i f  any

Ni l
Ni l
N i l
Ni l
Ni l

20'  Abstract:  ( In 300 yo^rd. for possibre pubricat ion in . . . . . .  I rutet in)a'  Background: ooKP sutg.,y is extremely complex ancj is l imiteci  by rhe avai labi l i ry olany healthy canine teeth in adults '  or in chi ldren who have yet to dcvelop adult  dcrrt i t iorr .Dimensional l imitat ions of an autologous lamina also restr ict  thc de sign ancl s ize ol-  thcooKP opt ical  device to ei ther a 3.5.oi  + '"r  of ." i "g,-signi f icant ly rcsrr iging rhe l le ld ol-view' These issues have led to an increar.d r .ur.h"for al ternat iu.r , ln i ' , rnc promisingsolut ion to this is the development of novel biomater ials to be used as skir t  mater ial .  l .h is

I,-oJifl.ili'nce 
the use of the ooKP procedure unJ rut" it accessibrc ro a *,icjer groLrp

b r;i fi :ffi li: : ?:T #il3l t: I;J iliff ITj ["J: ::5 *,H j :T f ,f,:i i ], ]j, npotent ial  wi l l  be designed by the inveit igator i " .o"rrr t" t ion with rhe ophtharr, ic surgconand synthesized at Bioceramic 'aboratory, BMT wing, scrrMST

c' Results:  Keratoprosthesis was prepared and the surgical  procedurc consists ol  t \ \ .nstages'  In f i rst  stage, the lens removal was done in uTt , i*  animals and subcurancoLrsimplantat ion of keratoprosthesis for f ibrovas.rtur i* f ion in f ive anirnals.  s"cuncl stagc ol .surgery has been completed in two animals.

d'  conclusion: Keratoprosthesis was prepared and the surgical  procedure consists o1.t* ,ostages were carr ied out in two smai l  animar mooer(Rauuit t .
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Name o f
Equ ipmcn t

Vit rectomy set

21. Procurement/Usage of Equipment: NIL
a.  Deta i l s  o f  Equ ipment :

b. Suggest ions for disposal of  equipment(s):

NA

t i l i sa t i on  l t en ra r . ks
I  re 'garding
I  n r a r n t e n a n c c

h r e a l i d o l  n

Used for
su  rg ica  I
p  roccd  u  re

*Q6(wr>t

DT. A. SABAREESWARAN
Scientist

(Na m c " ",r HiElof,ltl3l,o,9J,!11,, n u,,.,

-z'

Routing: Signed copg of ,,project completion Report,, by pI _ root(asctintst.ctc.in, ryrrrarcr,r,ot.orl.,
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