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ABSTRACT:
Chrlosan:rnd telatin wcrc ux.d ar polymer s,calloldi for cunilagc tis$E cngiaEetin8. Thc s€r'fold \*as uscd as a
bi(rlesradlblc dru! dclilcD- syrtcm tirr di(lofcnac yxlium lo trtlt cfiilxSc dcfoctr on o$leofihriti\ (OAl. The
malcrialr $crc comF cd oa di(lofcB- r.xlium. chito!,an. $clatin. iJu cn,$-linlint agcnt-glutraldchld. (CTAI
$cre form as *-aifold. The Frrpoie of Ihis study to in\esliSdtc tlE effcct of CTA corK'etlt]alioo rlriati()ns
iOInQ: 0.25'*: 0.5O%: l.fi).i : :-so'i , on chara('teri:{icr :url thc rclcn-rc of dklofcnr iodium trorl! chilo6rtt-
gelatin *-aff<rkl. Thc scsffoHs *trc mrdc by uling thc Fe-frE€zing rnethxl $ilh r l.fipcralure of '56 r 5'C li)r
:.1 lxruI\ and ch$:rcterir.&l b) po(t\it!. Fll! \izc. s\*clhn8. de$id{i(m. loxicily lesl. xnd diclofcn:}c sdlium
relcilscd fnrm chil()snn-gclarin rcaffolds al pll :[xl tcmlEr.ltute kxry. Thc results sho*crl. thc oddition of CTA
incrca*d thc s*clling rulio fnrm 195.79:7.1}lc{ k) 79-1Jq r 6.9:* :rnd minimizrd $cifhl los\ up m 5098 t
0.ltl(. pcr(lnrilgc of liring cclh >60(i. optimi Fro:iil} al l(}6.9,1 } 9-18 1i $ith porc sizc l-15Jlt i t97l lm.
diclofcrc- srxlium irs ruslained rcleare dflg complctcd in 5.1? l$unt alld fte rclcaic war' lbllowinlt rcm-onlcr
kimtic. Chitosan-Belatin v:ffoH is a potentitrl c4n idtrtc for cartil4€ lis\u€ cngirle(rio8 .rnd drut delirq'
s) r,tem for dickrfcnrc vxlium.

KEI \t()RllS: I)ruS l),01r\.n S\\r.nr (ilLrr.rrrkk'h\(1.. ScrlTold. Di(loli'nxc Sqiium. Ch[o\rn. Gclatin

INTRODT-CTION:
Osl!.oaahritir (OA) is chfi)nic condition that caures
pain. fu cri(nnl (stn(ti()ns. flltiSrlt. incrcrlfd
hcahr^(arll us€. irnl rut^tantial r{xi('rrl c\Fnreir. OA
primaril)'affcd\ nicular ctlnilagc. $hlljh dc8r.lder over
rn|c duc tr) J Jccrca\a ol tlxrndnrcrtc. or crccsrirc
prxluclio of cxtra(.cllulit, miruix'dcgrnding p.qciNa
cnr!mer (MMPi arxl lL-lr:. Thc ph rn:r'ok{racal
thcmp! of NSAIDs rhich arc rx)rc commmh
prc$ribcd in ldorl<.!'ir lir OA paricrh. ir Nn-
dickrfcrue''. Thc nkchrni:ft of attron of rltloltnar'
r(x,ium h! inhibitin8 intliunma()D laclor\ hi$ a

F)\rcrful cffc( us an nalgr'sic ar cffccli\clr rtdu(cs
rht'painl Dickrtcnrc \(xiulrl \rrrdis h) inhrbiting txrlh
C()X- I rnd ('oX-l

Proirngcrl rlstcmic urv: o[dil;btcnirc vxrium it rBFrrcd
t(, raurc \l:\cnrl {dc clfcctr in .t{}'i ()f pillientr.
includin8 ul(cr.rtirln. gastrointertinal. r.lc\ atcd li\cr
cn/!m6- lhnrnlk^_tl(+.nlr. tlnd impai.cd rcrul
lunction'.

Dicloli'nac srxlium is widcll formulatcd lir ltxal
treatrcnr and dcsigncd to redure rlds crlerti duc t()
rtrtcmi( osrr'. Thc klpic.rl [ormulati(u of dickrltnil('
s(xjiunr h . dirldvant.r8c\ 5uch rs ! high puniti(,n
cocflicicnt of | 1.{ rt(}g P = l.lll millin8 ir difticult r(!

I,(r|ttr.ltt lhRugh lhe rtin_. *_rf,i)lds $ilh lulurJl
Frlvmcr\ c;rn bc fonnulalcd to form a l(r'al Jickrli.n4'
yxlium dclilcf! $rlcm. ils ruscarch conJurrcd h1

hlciitlr t:Oltl)" iho$:, thd naturirl polyn)e^ ruch rr
chiklsiln crn tr. u\cd r\ x dcli\eD r\\tem l()r dl,cl()lcn.t!
rrxlium. Scallirld irt us :r tcntJrrran crtrircllulir nttrir.
pto\ iding \upFln l() cclls ar udl a:' thc rr*11 pnxluccd
li\trr.r |.(imulntc thc rcgcncrati(n :rDd grr\rlh of lissrl('.
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TlEsc ch;rnrtcrislics malc $affold a,| cxccllcnt
cxndidatc for nFdication and lt&)lc(ular dclilcrv lo
spccilic tislresi'.

Natural grlynrct :.uch as gehun ilnd (hilo\:rn have bcen

ustrl in mcdicd itpplicalion \uch r\ rnlirinrl.
rnlirnr(nlbi.ll. nrrunrl hcalint. aD. fc\r{. irntrturtx,r.
ilntir)rid:rnt. and U)ll( cirnilaSs tirxrc cngintcringr"'.
C^'lnlrn nnd chrtos hirrc tr'cn slxr$ n rs non-to\ic.
iRrpcnrivc. ilnd lal()rilrlc lir il\ bi(romp libilltt and
bi(rlc8radrbilitl F r^. Sa'allold r\ n drug rlrlircry systcm
contarninf hydfi)phrlic Fll\mcr mtlri\ lcolla8cn nd

chito!.an) irnd dick]lini(' !qli! a] iln &'tivc ing.cdrcnt
i:, gircn a cross-linkinS trtatrncnt. rausing ph)_iical iuxl
chcm*al chulcs as cvidenccd bt llle fornr ti()n of
lhR.t'dimcnionll malcrialsr-' ii. Crrxs-linli agcnts arc
usr'd to iubiliring lhe tx)ndr bct[een B)lvmeni lo foml
*-xl'[olds m(ltE lirmly in onlcr lo &rltil\e lhc Jx)n)sit]'
xnd prolonled thc rclcirsa of ;rcri\c inltrcdianhr".

GTA is the m(|tl comltr]nl! ulcd aao!$-linl afcnl.
incrpensivc. :rnd cIl_lcicnt in lralbilizin8 Bclarin irnd
chitrxan rrrlct'ulcsr'- CTA is_realcr lhc rtrcngth drxl
$atcr rrsislancc o( fic {rffold nratrir:'. d also

rcduae!, ils cytotoric cffec(! bt kr* cor**enlration::.
Ba*'d on rlscar(h fnrm F.igal I1990) :t *x)\'\ thal tllc
marimum fifi-toriri corEcntairtioo of GTA is :-5O*.
Thir rr* rch *'ar conducled to detcrminc thc
char.lctcrirtacr and rclca$ d diclofcnac sodium fmm
.hiloian-Eclatin !,callold with a rnlio ofcros:i-linl afKnt
CTA 0q . (l:s'i.O.sOq. l -00({ . arxl :.5O'i .

MATERIAI.S AND METIOIX':
llrlerhk:
Matt'riuF uscrl in mitking s{'atlbld: i&lude rqu km.
diclofcn ( \rxliu Lwn K.A,LBE Co.. t-rd: Sclrrin typc
B ICARTINO Co., Lrd): Chir()sao lronl lhrimp Jrcll{
NirOH: acctic ircid. CTA IKGTAA FBnkluncr Co..
Ltd). PEG-ll](I. and \alinc plxliFrhat. butrer ptl 7..{) I
0.0r BllK-21 (Baby llarNrcr Kidoe!','ll fibrobl&t
ctlls. Eaglc nle<lra: FBS {Fctal Bo\ rne Scrum,: MTI
airl! x utirrn: dinrthylulforidc. UV-Vis
rlr(lruplxrlornclcr UV.VlS. SEM Tll porc di:lrncler terr
qluipnEnr. ELISA rc k'r..17'C ih-uhakrs (Memnrn.
Ccrfirn! ). llticr('plalc rrrll. cultu.c trrll.'s (Roor.
S{'hrxt. Duran. CrlTman) t.

llrthodr:
Scaftold preparili(rns c(m\irl of naturrl F)l!'nlcric
marcnals. \rhich :'€nc irs a bas! \rilh ldditirei lo
optinizc lh. x-atfold as a dichrfcnac vxliutn &lirer-r
s)|'lcr$. S.;rfli,kl comFtoenls ar \ho$n in T hl(' L

R. \ d 
^ 

h I l'lt!.n {d 1.r1, I i t I I 1,\rn'd,nr" :o-t.l

( on..llnrldr r'. blr r

I rl ln t\

I I
.t J I I l

t,t:(; .1flJ

i I

\!(lll

I I I

(;lr|l.?.ld
.ir d.

Scrfrold Preprr.rdolrsr
S('affokl prcparati.)n\ con\i\t of aturul Fllrmcdc
m:rtenrl\. \r'hrrh \cn(d:$:r h:r* \ rlh crcprcnl\ r{r

oprimiz( thc scaffold l"s u dirlolin& sqrium deli!'cry
ryrt.nr. A&lcd *...dl()ld lb.mrla as !kr*n in Tlblc !

\'ith l'tr ircctic a,cid J{)mL and : gramr of chtosan r)
](x) nll beale. gl!L\s. :ilircd it on a hot plntr until
hom<rpnrtls. I gr.rm!' of S:latin nerc idded inlo l0O
rnl b('aker glr\s wfi 50 nll lxn ikpixlrD i4{)-5O oct
\lin d until lxmx)tcneous. Mir chitosan lrnd Brl ti(h
whilc rlirrinl on l hol plrtr. Ncrl. lgrnm diclolan }('

xxlium $a\ disliolrcd in ! 0.5q PEC-IU) liolution ad

l(x) mL lld tddcd t() chito.iln-gelltlin miirur.. Thcn.o-{
ml ofGTA miied inloc$.D 16mLof rhctoral mirlurc
$hile lliI'in8 for l-: txrurs llEn nxrlded llE p.eprrlrioor
in a I x I cn cutE corltaifir. Frr:tae lhc mirlurc and
$ash(d usinS O-Sri NaOH. lhen rur:letl \rilh aqu.&m
and dricd.In lhr'latt $ngc.lh('mirturc $tL\ dried u:.ins r
frcczr dry.,in8 rl-56'C tor 2{ hr)Urr.

EvdodloG:
r) Ort DLDo.:
S(.ffoldi lfcrc obscned osanokFicnlly f(r arp.arltr.
(rlol.

bl Torkily Tcsl:
l\|fi array \'il\ uscd for krricit) tcrt bt ulng BHK': I

fibtoblarl cclls. lfil mE ol dick)fcnacrhitotan-fclatin
{attold $ith lilrious c(xk'cntrations of CTA (0(i:
O.l5.n I Ol).i: I lX).i : and :.J{i ) lrffe utcd lilr MTT
ar$y l-1.(4-t{imethyhhiazol-l-yl}-2 -5-
diplEn, ltctrczolium komirlel. Thr' e\irninal$n $'lr
clrried <rrl by mcanr of a suspensirrn BHX-: I in:(rtfll
irt 96 *cll platcs of lt pL / $dl Bith r ranSe (rf I \ 105
ccllr (crccpl frrr contnrlt. Adlcd 20ri DMEI{ as much
as l(x) lrUscll. 96 \ cll plille\ conuining ('clh $c]t'
lncub lcd in a CO2 ii.ub.kr rt l7'C for :4 lx!u.r. Afi.r
24 kullt. th. biomatcrial lhat h.l\ tErn prrpr[.d nil\
inx.nc{r. cach \amplc \lr\ replicrtcd ive tirlcs. Aftcr l.l
hrrur\. lhc rcmainin8 \'aflbld lontrinql in lhe platc ll'ar
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N.\d^h I Phtd atllah lStl lt:Nnai[l':0::

rent)red nnd qarhcd dle plotc usinf PBS l5O pL.
Addcd 1O MPL DlrlEM nlcr.lia and llTT ioluli(n oI l0
muttell. Rc-iB. .ubirted for -:l lhur!'. tddcd DMSO 50

/L\^ell. i cubatcd f(), 5 minutcr, llEn re.xl u$ng
ELISA re ld. (Thcnn() *Licnrifio with a werclcngth of
615 nm, Thc pc-rcant'lgc of livc cclls rrirs lrEarurr{
using tha Frcshncy fffmula:

()l) lNlt (r .(I),rrnr!\ lrr".
'. I .\rn!..11"

()l).,{'r',,1 .rll- ( {) nhl'J
rll

Nolc: ri o[ lirc celh = Pctccntage ol hrE ,Jclls c({nt:
Trcalrxnt = Oprical &nsity \rlu! ol \.Jfiold: Mcdi! =
oFi(al dcn\it) ralue of *allirld on m(\liar Ccll =
Crptici dcnsit)" \'irluc of r'rfkrld on control (rlls.

c) PoiGlly Tact:
Thc portrsily tasls carricd o{rt inclutcd obrerting tha
porc diurrctcr usinS SEM TM -1(n and thc pctccntage
ol porc daametc. using thc liquid mcdi{ tansftt mdhod
(Butlir Pltt}rlhitc pll 7..10 r 005) a:' prEvi(xrsl)
dest'ribcdlr. Thc parccntaSc of F]ll)sity lvsi rEasurd
using 0E formnla:

largc voluiha ol dcionirad narcr to 
'Entorc 

brffcr salts
ard &icd cl tiltcr paper o rtrnorc crcrss wttcr bcfol!
dried in on olcn at {}f. Th. pH valuc of rhc PBS *rs
rDaasuEd aflcr coch timc point usillg a pH ]D!tc'. Tha
finiJ rus$ .Rcfi&d (md) ar unad to cslculatc Ihc

Pcrcentagc *cighr losli:
m\+d

'i \Y6gb L{b = ---'----.

r.l )

c) Dlic.ro0,onl
DruS 

'tled\c 
lcstinl w.I\ caricd (xrl to ohcnc drtrg

Ioading. rclcusc of dickrlenir sxlium. and kinctic (xder
k) rElcatc dicbfenac $dium pab+hatc lnnn dlclofcnac-
chitos .gelittin scalfold. (blErv iorb $cr! caricd out
tor:: dayr using ard.cponcd krcls of scafiold
prEpnrali(ns $bmergcd in 0l€ medi.r of PBS pH 7.{0 t
0.05 using a UV-Vis:.pect oplntornctcr,

f) Drug l,ocdlng:
tcst \ras p.rtirftncd by $erghing ld) mL diclof.nac-
chitosan.Sclulin icaflbld in cach prrparatkln (.1 f(rmulxr
and I (rntrcl &?licatcd lhrcc lirrclrl dissolved in PBS
-5.0 mL in lerl tutre. Pcffom \oner f(r l0 nlinuler. Tlle
l00.0pl ald pur in 10.0 mL iolumctrac flask. add the
PBS and shakc. dickltcnir sqlium tcsl rolulkm tor
xbsorpri()n al the maxinrum \ rvelcnSth. TI|e d!(lofenir'
\filium conccntBlkrn \[as dclermined by cnlc]in8 thc
ubsorblnc'e \alue of the \ampk into thc rrfaession
cqultion of lhc sodium dialofena( slafi.lard curvc y =
-1.14.10-: x + lJf{.10-1. Oncc thc levcls are lqrnd.
the) are nuhrpllcd b) l(Il ( l(It\ drlulionl.

t) D.lcrDlrsfho of lte cuDolrtile FrttoLSc of
rchlsei
Thc rclca!€ ol .-lick ln c s(xliunr l'n,m thc chibsan-
8elnlin *-affold \[ar cuticd out in il disyrluliofl nkdiunl
uring PBS vrlution pH 7..1 t 0.0-5. Th€ rclcas tcsl uscd
r *rlc. balh at -17 r 0-5'f arxl rrplicat(j thr!.c rirne!.
-{x) mg r lo mg of diclofcnir:{hibsan-gclatin $caffold
put inm a tcst rubc co aininS 5 mL PBS lrith i pH of
7..t t 005. Then put tl|c samplcs ink) a $atcr brth irt -17

r 0-5'('. thcn 100.0 !L samples uerc talen at vaioits
times (l h,2 h..l h, 5 h.6 h..urd conlinr([sl] tirtcn mc
tinr€/da! for 21 rlayrt. Each $mplc prcviously t cn
nas replaccd by PBS $ilh thc s{mc irmount ( lm.o &).
The srorple ur'a\ lhcn ob$.ned fo. abyrpli(x *ith a
tlv-Vir sfrcctnlplxxometer al n \r'alclenfth of 176 nm.
The lclual con('cnlrution ohoin.d bt calcul intt rhe
dilulion of l0$.0 FL of rredia in each samplc. thc
foll()win8 correclion fi!:ton ;ue usetl in thc *ustcr
formula:
cn=c'n -l$! cr (5,

Note:
Cn : Actu.l concentralion alicrcrmcction (nrg / L)
C'n: C(xK'cntr:rrionr nEa\urcd b, +c('rr(drxonrtcr

(l)
Nole: P = Pcnc.ntaSc of pom$rtt (c )r Wl = Wcighl of
dry |('afibld (8nm)i \4fb = Wcighr of wct rraffold
(Etirmli Vs = ScllTold Yolumc cm \

dl lMrdo.r Teir:
Dcgradation tasting claried ool b, t$o pardnrtcrs.
s*clling ratio. and wci8hr loss. Ob!.ftations rrelt
cirricd (rrt ftn 1tl days by obrcn-ing chmScs in the
$eitht of thc prcpar-ntion vlak d in PBS pH 7.10 r 0.05.

. s*.lllnt rrdo:
S{affoldr were submerll.d in 5 ml PBs nd incubalql at

-17'C for up to 35 da1s. Seaflblds s-c.r lhcn d.ii.d in a
va{uum ovcn JTf until thcy re*-hcd a c(mslattt mass.
Aflcr difL.cnl rirlc int.rvals (l h. ll h, ld.7 d. l.l d. l.l
d. lld. ,d. nd -15d1 sanplc! $rrc Efirovcd. arld
dcrcrmiocd rhc wcr *eight (mw) and swollcn wcilhl
(ms\f,). Thc swcllinf .ario of thc scuffold was dctimd
with thc followint fo.muh:

Ss<lInS,,.r, = --"- .---

( -1,

. lt€itltl lcs:
Suaf[olds *eru submergcd in 5 ml PBS lrnd illt'ub{ld sr
l7 t f.r up to .l: dayr. S(aflbld\ la'er. d.H in a
vtcuum ovcn al -l? t uddl a c(xlrlalt nrass $L! ]!*hcd
(mr). Attcr dift'errnr timc of intcnals ( ld. 7 d. 14 d. l,l
d.:ld.:7d. -15d. and 42d) \lmplcs $ctr ursh.d in a
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n{.J'h h J . Ptutn. ad T.t t' - 15( I t ): Nt^ d,br. 2o2a

(mg / L)
Cs : The a(r_cntr&ti{)n rnea:iurcd by
sF( trophotonrter frt'rn a pft\ io{} liunplc {mg / L)
a : Samplc volurnc ti*etl (mL)
b : Mcdia volunE dis{rlutidr (mL)

Calculxted !( druS cumulativc of diclofeu- srxlium
relerscd la()m chitoirn.gclatifl *'affold b] usinf tllc
follo$inE fomula:

Yr\\dl g$un! 
'tr 

0E nrd'J
'i DrurCurulntr\.= - - --"-

Ya! uf *xl'u,ir dEh,ftu *oghal

h) tHrrminrdofi ol tlre f,elel$. Kin€llcs Mo&l:
The relca:'{'dirta flom tht steadt-tate poinl *as
calcuLrt€d by kincrc nxxlels I zcro-ofiler. firsl-odcr. and

lligochi) () determinc the rclcil\€ kin€lics ryxxlel. The
mrxlel chosen \uri ttE nxxlel rith the conelatirm
coefficient (Rft clo!€st to l:'.

RESULTS:
l.or8.nohpdc:
The resuhs sto*ed dicbfcnar-<hil6an-gelalin !€trmrld
had a dillkcnt sppcammc. Thc scaffold's app€*ancc
w&\ darlier by incrcasing tn CTA rtrnicenlratio[ {Fi8ute
l)

T.5L :: Th. rledB oa Llvhr C.I Prr(tlt t of Dldotcar-
Chftdr!-(iadh

di.
c.ll

GTA
0(i

GT.I
o:.

GTA
0.4

GT

111

(;I

!-\

I irlr
x]l

o.tl
I

0. tJrl 0llq o.07

: t)o ll.tl
I

0!? olIt
ti

oltt

o.t:
1

o.lB
-1

olB

., 0.t
riJ

o.t:.1 o.lo
1

5 o.tl
t

oln
7

!1. o.l o.t: it.t-1_1

J
o,(ll o-{a

I
st) o!

IN
otr t
J

lrJ,lr' ot) I

l
0lll
ll

o!l
.I l]ltq.dl tlF.6

72.
t t-rs
5

t l.6
{!

a2,t
6l

E:.t

3. Por6ilyl
The rcsult5 of obscnltions o[ porc diamclcr IFigurE J)
and trm\ily perccnta8c shown in Tabla -1 sthwcd the
optimal addrlion ot CTA !t a concentralion ()f (1,5O',(

fornrd 6rre diameter and Frrosity pcrc.nlagc
diclofcnac{hito!,ah-llelatin rl l-15 a 89.?0 /m rnd
lO6-9J r g..l8c{.III

a|.nt ot^o2lt oI 0.5ot Gf^rdrt cta2ni
t"rrur. l. ( olo. (lqns6 of dklotl'ltr{tllc.n-FLrli dLdolilic

2. Torkiry:
Thc resulls of diclofcnr{hitossn-gelalir sc.ffold at

iarfurrs GTA .roB:enlratiqrs sho*cd thc F tc agc of
living cells for all formulalbos $a-s nx,fl than m'*
( Figure I tud Table 2 ).

T.l* .!. Th. cdN ol obirr.liGr o( poE d.odE !d lDcilt

Ft'r. .1. ot ..r{br d Fr dl-td.E dldo&r.<Hbsft
td.th -.lbld rt lr.adlf.th. lir

liDrqr
Blrr\o
{GTA OtI r

:1rrr t O ?8

GT.\ o..Lira .t6-tl r -r.85
(;T \ 0.s0,:i {r) l -lt'5
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4. Dqr.ddlor:
Thc dcsradatioo r.sults stx)lterl ftnt ..a'aflold $idx{t $c
tddrtion ol CTA dccErs.r, in ucight to 87.1.1 i 0:8q
in {2 da1,,:,. Staffi d \ ith dre tdditi{m (tf CTA has a (t
wcifhl k)sr of l5.li-1 r 5.1)l.Z rc 50.98 r 0.91q (Fi8llr!
.t ).

X(tal^hJ PLr.n d,.l l.<h l1t I I ): n\^\ah.a :!)):

Dt-scusstoN:
OrganoleJnic rc\ults indic cd thc da!'('()lontion (.u\cd
b]' rhe idditior of 8lulnritldchydc rhlr tonflcd a

diazotization rEirtion bct\r'can tlt c txrryl E oupr ol
glutaraldchy& and rmanc 8n[ps on gelatin nid chitor:rn
pollmers. Aldehr.,d.\ ft&_lcd lo pnmif) amincr fmft
ttcldin xnd chrt{)s:rn k, lirm imrne lx)ndrr':-. Thc
k)xicir) rcrulri by Mfi assal Jr',\r.d rh.lr lhc
pcN-cma8e of liling (clls liom thr calculati(xri surkd
oon-l(I\ic l,l€pariltions il': (r(}'. ot liling rxlls:i.
ThercfoR'. all gnrupr in this rrud! rl$(rl lhnl
dir:l(rtcn&-chilrliiur'tclatin *-uffold l ith !lubtddchld('
c()n('enlErlt)n \ari:rli)n\ \rr\n'l ti)xi( t.) BllX-ll
libr)blasl ccll\.

Tht F)rc di.urk.lcr in rhc *a(frrld prcparatron has a nrle
{s a dfir. of drondr(r'yte ccll:. and nulticnlr inlo lh.
sraffrrld. Meanwhils, F)m\il, is illr cmpl) cillit) lhiit
cell\ irllxclEd to clxrrxlnrcrtcs *'hcn tht'ulditirm oJ
chilol.ai and gclillin a\ prdeoSlyc:rns an: ert*-ted lo
f(rm rreu tanilalc lir:,ur^:e. Thu:i. thc porc diunctcr and
porosity rrrults ha\e mct tha Equircmcntr poac drnrnctcr
I lu)Ju) rrm::,!). illd the pcr(.entir8e of porositt lor E
\.'affold ni tisruc cngrncennS for canihS( ir > m'il lo
malc il cir\icr for cclls to mi8ratc. prolifcrale- rd
diffcr!'ntiillri'.

?
lltr. {. $ilrit 16.asfold h plo{trFbrll6d rlulloi.

The ruclling tesr rcsuhr \ho\rcd lhat $irftold rithut
CTA hilr .r r$cllins rir() of 1.1.(B t o.(xqi lo :l{.15 r
I 1.76.i. *(affold $ ilh lhe addili(,n of CTA har a

swelhng mtio ol' 195.7r) a 7.0.1'i -79-l-.19 r 6.9:'i. Thc
marimum r\r'cllin8 ralio f(r cach tormula ir on lh.' 7lh
dat crcept on Formul:r 5 rnd 6.

I

i

rkE. 3: rr. srdlll; r.do ot r.dtdd b Dtcphr..t{t&rd

5. Ilt!..olotk n:
Thc rcsulh fnrnr dtc dissolution lcrt \hotrcd tht drus
k)adinf I'rom the scalftrld sho$erl an rncreast' in lcrcls in
the capocil) of thc riickrfcnac xxlium bonrl altng *ith
the addition of GTA coll(,entrali()n\. ln additioo. lhe
trrtal rrlcar'cd lirnc\ of dicbt'cnJ( vxlium lrom i-affold
r+lthin 5{l k)ur\ afll det€rminalxrn (}f lhc ord(l ot
liincri':s on Tablc { showcd lhat all lbmuhs folkrwcd
zero'order linclic\.

Trbk .1. ('dil.ddl @rfi.Lil tlt) lin alcr nodd oI $.n U

Tht dcgradatron stuly is a cridcal par.nEt€r kt
d€tcrminc thc dcgradltion mta of scaffold formulation
r.lat d to drug r€leasc paltcm. The $allold t'ormulalion
nrs mainluincd constanl irntil !c crxl of thc dcg.alation
pnrcess. Scaffoldr wcight krss lxcau\.'$c rclcalc of
F)l\mer nt|d l(x] ()f ti\ru€ form{li()n leal to lci&'hing ol
the F hnrcr our of th. nralrix'r. Thercli)rc. delurdaltln
is litely l() (f,-cu, $ith th< ditsr)lution ot thc \.' rbld
struclure erFls(\l k, PBS. Thc iddilioo of
fluuraldchlde in st Told b) :.5r; ol comcnlrdtion
found lhc mininrlm *!'iBhl k[s. Thc ,esuhs slx)\acd lh:{
thc rddition of glutiraUchl'dt E'duced *-df(rld
degradxli(n ,nd thc highe\l c()B-cntrirli()n {}f
glutaraldchy& rcsulted ir lhc nrinimum 't wli[ht lol'r.

Crcsr-linl bdwcen pollnEr chains chi.ngcd lh€
p(,pcrrie\ of Fllynlcr duin! inlo mixnroxrlet'ular
ne(uorLs. $ilh col{lenl tnnds li}mlifg c'omphx
nctuorlr urd mtk c lhc Froritt dccre&\.lj watda
absorption llnd caused swclling. Scaff()ld without thc
.rddlrkm ofCTA has Sttatcr'{ \trci8ht loss than x-:[Told
u'ith thc rddition of GTA. h $hos,cd that thc prE*nrc of
GTA af,cctcd the chcmicll bond ol the \.6ftirld ro be

m(rc {ablc irmd thc s*cllinS pnrcss rcducql p ricles
dis$ltcd in PBS. Thc tightncrs of the polynEr n $orli
is in-rcu*rJ by cmr'rlinliint. which limi$ the nruloculat
mobility ol lhe chainr bdw.cn thc juncti(tnrrr. The
liquid pcnctr.rtcd th. rcJfold *itsn'l destrc)ed trut

$panderl in il long limc rJ har not becn dcstfi'y.d until

lrl R It:
,1,

(;T.\ 0:5ri
(;Tr 0-<o.i ,.':
(ir.r tooir
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lhe .lld dr). Thc r$.lling mtio i\ csicntidl an asx:liiinf
ll matcrial r efficiry to rcprcse lha a-aft'oldio8 *atcl
abrnpion crpi{ityu. ln ftir {udy.lhc $cllinf rilio in

PBs lddcd bI OTA slx)wd an incre!1. in swalling rdio
along wilh the iocrlilsin8 conccnlration of C'TA. Thc
nxlrlction of s$cllin8 r.li(, ii caur(\l b) the .Dtrii
rcaching ils milrimum p()int to crFu and no bnltcr
rciirlcd th. pcnctrali{xr of wdcr lhu r'nters lhc *-!ff(}ld
sllE-lurc. Thc salfold crpsricnccd ln cn)snxl lhat
causcs lhc ltcaflbld lo dlsvrlrc aIld rclert{: didolcnac
vxliurn rknrl;.'. Thc s\rtllit{! rJtm irK'rr^.d litdc by
lillc faom lhc tirl hour onNlrdr lhcn \lowl) darrtased,
and this is clrimatcd t-(rmuh lus a ('onslfil rekasad
(su!,lli,|cil-rc1€ll\ct. Thc highly conncctcd Fr()u\
stru.lut d lhe *-ilfold dlo$'r thc :.cirllold to quiclly
nb:{rb thc $'.rrcr. exhibirin8 sF)ogc-like propcnic!.
pcrhapr drr to thc e,fc('l of high ct $!.linl de tily. If
tlE \"'ater ahi{rpirofl capi(ily is g<xrd. ti< sallold
quickl) abvrb\ drc bioFratcrials rnd fills thc dnm{Eci
ti:rsuc c'anilage ".

Thc disolution (csl Esuhs sho*cd !'caffold *ilh the
largst crxx.entration of CTA ha:' dx: liugclt daut lerels
$hen thc drug i:' fon..ibll rclca.red fnrm thc chito:.an-
gelatin rcaffold. CTA erEnr.lcd thc drug to rtlcxl'c flrnr
ttr scatfirldb arrl rn incfta\c in cnx:,linlcr
a(companicd b), xn inc,cnls in thc 1ir! lxlndin8 in lhc

[x)l!'nrcr chain. causing rrxrc drug\ traHtcd in the
polynEr chdn bond'-. Thc rcsuhs o[ pcrccnt cumulillitc
corrcntrnlion rclensa of diclofcnac sqlium rhowcd it
$as in lirE \rhh tha crlrclationi of slo*-r!lca\c
mnlilic:rtion. Thc cdrElalir)n ceflicicnl lR:) ddta
rerult\ slxrwcd lh:{ thc to.mula followed rrofilcl
linctics bocaus aiEh formula hns tlF hilthcsl cortlalion
cclficienl tR:) closc to I thm thc Higuchi liirtics
m(xlel arrl firsl-(rdcr linctics.

CONCLUSION:
Th(' addilk,n of CTA irK'n:ascd the i\ cllin8 mtio fnlm
195.79 r 7.(}lq{ () 79-1..19 r 6.9:(i. h minimizd uciSht
krss up trr 5098 r 0.8:'d. pcrcentrfc of liling cclls
>fi).,+. oprimrl f$roshy at l().rr.9.1 r 9.-18f,( *ilh frre
sizc l -15..18 r lt9.7l) I, m, dicloltnilc sodium as su$ained-
rclca-se !'()mpletcd i0 5.1: hourr. and lhe 

'tlcaic 
$irs

follo*ing zerr-order kincti(. Diclo{enacthito\an-
tclatin s.erfold is n F)tential .ondidate fol c.fiila8e
tiisuc e[ldrErring d druS dclircr] s!'$en of
dickrfcnrr yxlium-

CONI'LICT OT' TNTE*"EST:
Thc authors harc no conllids ()f inleltlt rcg din8 this
sludy,
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