WAF/N /A 18l s g,

uluol (S 33 0 ASuslS alze

WAPNYNR 5y gy G ,U Y40 olo s )l g (54528/ YYD (S0 )losds/ 0 )b 9 (o Jw

Jolw 9 910 JUSH 40 (Jokw (ygmw¥ guS (5397 (b SO )18

TGS g can g8 L,

NSz

Wyody cnl o9 lgliaess Js & 098 odliul gl Saass slajady J315 )3 lashs 13,5 ugime sglaie & & cusl B9y (Jsbe (3,5 AgunS TA0lo
il oo e 4 2B g ol N sl 3) s Wl oo & (ol s sk Ll S jgee A1 oo Lo S5k L3 )90 (s3%0 Dlge 5 ()0
2 58 sl gl | cladlone (gl oS lasesl (Sl S lsie 4 (5599555 (6y9ld ol 5 il 31 (6 s (Jgbes (ps Y gunsS porio ] loj
Soae Vsb gooliiul 4 i w3 gl Wign 3 3 g0 OMSe 4l (g ol Sbml ol o3RIl LS e 3k e (el Gl Jilie
SIPPSS 2 21 y9pe A (rw 0D e Vs 3 s b lie (pl )3 b IS i gy | e el e G0 055 e slag >

29 plosl o> (slo3)lS i Jobo g 9y JiBl (ainej )3 o sl p)lS g oo (igrsY guusS

5 03l S Wl ) a5 05 plosl lagye W lie Bl jslate 4 PUDMEdzols (somine 1 g,

b9y 2l 3 S e sl yielil g tmg slaaily ¢ Susb syt daisilow (loyd (dine; 3 Joho (ygw Y gunS ST cilie slaais a8l
Qw;] IR W) WIN Lfn")I C)),.o 4

2 255 ool Joho oo b (Sluygyld slp (s 6xgled ol 3 olom 45 amsia |y ojlel cpl gk (13,8 gunS (559l (sla Sy 16 S Al
393050 M oyl &y oS5 by A8 o oo jai 390 ilays (sl JSIge (50AS 52ius (gl S lsis &) o dguasS slo ol ¢ ok ypmesYsmaS (£3glcs3
Stiej > SESS opl (dsw il g I el bled céydn (2298 BB ok 4 dslgacs slajeddy 51 )5 ol (3,8 dgunS’ Sl edlatl b (Jloys Jsle
bl dalgs I8l gy St job 4 0aiS Lol (Sbj g cdb wsine (35 59y b sl (gilupogne

Bl (S ko Jl o Slyg)ls ok (maVgunsS 155 (B 51

AV bl (Kb 0aSuisly alore JSL"’ 9 5)|b Jws! »® L;)Qlw OWYM 6)51‘}5 ‘;«.g)b d&)ﬁ)ls gy 5 pS| s, oneB &‘b)‘
YOR-YFA o(YVO) YF

j.x_llj:lj_n)l,::jl‘wj.b\d)})@J%Mﬁbélﬁéb 4oddo

S o ol 3 O S s |y Gloss Glacts

e VAT Jlo 4 ke 0N S (5l it
SLEs S35 1y 03,5 d S dul 3 I (7) Biscegliess
AU 13 aallas 3550 S oSS (Se i 3 Sope 8 Sl ke
5, Ses S plis s ladshe 05l 13 L as sls OLis Bisceglie
s GV b L Ol e ls (el e il 3 Bl
35 e |y ad s

Szl (gataime o5 gio OLSn 5 Algire (40 Jl s
slad s ezl L (Graft) &4 ¢l 1, (Diffusion chamber

U 5 05, sl 3 Slassls s saabla 3l eslizad s el
3550 sl Sy Jalse o xS (g3lealsl 5 tadds JUml (gl
e e i A JLES) (K55S (0-Y) ol a5
Syhea 438 s Glepsd 53 Al G Ol 4 Kby
o) 53 S Cml el slgmiy Jsb Jl gl s slaslile
Wl 03 5 ol e (g e Ly Lad e 035 oS (Ol
o3 Jals (Cell encapsulation s o s S (655103
el aS Cul gl e gy GLis S 000 b sl 035

Ol pl Ol (Olgaal (i 5 rs,lc osls 55wy ,ls (S0 3Kl (29,15 ($5855STgm 09,8 (5,5 (Sezmiiils -\
0l leial Olginol (S5 pole ol (55l ols (G0 aKisls (9,15 (658)8igm 09,5 Skl -Y

Email: v_akbari@pharm.mui.ac.ir

G5 Az s i admne (GO g

Y04 WO Cutgy ) p g (54288 YYD (505l / YF Jlo— Ol (SC 55 0aSC2ils Alome

WWW.mui.ac.ir



Jsad 9 cargh s

Jobew 5 5ol JBI 5o (Joben & o e (555158 Gl slas 8

s e g dal s 5l e ke Slge 358 (gl SIS L
bad b 5L 3 e e slye onl b ol 5l 45 ol
el 53 il o e Al S SU s 5 Jibe (815
o S A3 0=V 0 1A e oSS oyl s
sl sl STl o s 55k (Volume fraction
3 3dame (slaalSans b cdl 5L 5,50 slew Ol (sl p Lad s
OF) 540 asls S, L

Ol ay ;e ha +/Y=V/0 (gos s 53 slad S
o) 0T S 58 o 4y 311 55 0 5L J S 5 S
Joole SO S5k son s B 5 Jo e 5l (e e S
Ol o Sy eled 3 B das o 1y o3l cl 5 il e g
SYsb e Sl Wl e S dnled SV e iSO
a3 il 1 W g 5 San 51 55 5 g o sk oo

i o Jgane b i s S5 S il 59s
il e YU Lol s (SOl canslis L5plss b lad g 5 Sle
S ir 85 s Il s Sl dad S5 Sn 55,5 S
Sl e 4 pa e ol S &S |z 050 e e
Il s L e 53 S 0 ol 3 ho 3l5m 5 055 L
OLle 0ds Comd s csdie sl (6 b8 halid) 5 O30S
Wy $lp el e S dlad 5 5 Ko b 0 250 L Sl
03,5 WLl L 0155 g S o oal b Lad sk 0L oS 5 5SS
a— « (Polyethylene glycol, PEG) J,<38 Lol L
S 5,8 sloml osbssd 5 ld) el SO lad s s S
55 JS55 5 S s (Gl el e o Kl
010 352 Lo e S LIS Sl

o (Joho OgmYgus” ($3T(8 23 Wb &5 Sl olge
W ol

ol oL 53 L 4S8 (s 5 e G S Sl ol

ol sal a3 53 0358 Blod b s

ookes gonS slad sl )15 5 5 Klas

L 5 S 4 ol ol sk 05V 5eS (655108 560 e

Jsbos 0a0be 03 bl L s O bl s 4, LIS & (5l yome

sLa by ol Ly st anils s (Cellular viability)

A3l sk o BB AL 6010 onl 55 4, L 4 la ey

o 2SN hls il s O ¥ 5 SOl e SO ies

Sl s ol 3l el L aS ladshe 3L 55 a8 5

aS b awdls 1) (Sns cnl Ll s slein baglen Olejs

Qlj_;pa\._g.zj_,ir._lézd?qu?;: Lol 53 5L 3, slacdd sl

sl e O 5 Algire L sls 13 eslial 5558 Jless

Sl ok Sleslinal ol 5 (1@ 655 =4S ds g ool
SB e K Ul 0 Sl s i BB ol L Sl
SLad S cemmen (1) by asT Slajs las ) (sl
03,8 WS 55l o Changl o 5 V45Y Lo s I3l Saad
5 Slad b ol 51 .(0) coul sl sslizal o 51
DS Jiw 05V S i s ol 1, (Artificial cells)
VA 5NV ladla s b e U (gl b ol o8 S
L -l Y ol gbadshe 0T b o8 el 3 Slles (a0
ol e S5 S Sl gladde 53 07 A J S Gle
(SLas glaos S 5l (ol e 4 Ol OF 51.(F) KA &g
3 S o3l L g slay s 53l Olays gl 2 Guslop onl )
JoB s 05V S el U &S e sl Sl galdas
() S Lals (A) ol (V) b san Lals s Olays
i 2B 1)) s SN (10) (558 sla ol
sloair @lis ol 5o ksl e (8) <obs 5 (V) 655 0 e
dagsban Olass ot 53 Jsbow OV ps ST s
oo am G onl 03 s e lasnbily 5 Slides slaadl

el skl Jlo!

Qg g9 350 § O g g9 5o
S sada 53 53 Ol e 1y 0dSs S 035 dseeS (555108
(Microcapsule J 5.5 5 S.» s (Macrocapsuled 5.5 sle Jols
S 4y Uil galadoe 3 o3 Slad b b g5 Sle )3 30> 13
JSl s izl laataims A5, S o 3 5 jaas Lol U Sy
L e A5 IS (Sas 5 J g slawdy 5 s GG,
Spmy S ol Ly s sl D) s 4 dad S5 SLe
Shund cils &5 4 lad sl ( Fs e Jls slajble )3 0
Spslame 534S Slajbrlo ol shesliiad Wls LLiyl 0= (22 5L
5 b glads g g Bl o diien 05 Ol b S5
Ol el ol i (54l (1) 33 5 o 0551 5 (S0 050
Sy daslstle ul 5l ode SYsb geslinad b il S oS
L0l e 53 slanil s Julse Sheslinad ¢ 15 cpen 4 s &)
Sl 05,8 ad S5 SLe
Lad yeS 5 Sle 51 350 (soslinal 3550 53 (g3Uxte sla 5158
PP I RGN U Y 5 W RPN LG9 PRI JUPS
L aslie 53 Wad seS s Sbe 00 2525 s (0l 53 50 S
Le Oy ol tdizs e @ mlas (S s (61l dad 35S 5 S
Olsl 8 S b gl sdan slge 51 VU jslis oS il o

WO Sty s p g (52 /YYD (o slo / VF Jl— Olginol (SC5 53 0l e (D

WWW.Mmui.ac.ir



Jsad g u P LS,

Jobeo 5 sols JEI o (Jsbon & gaes¥ S (555108 Gl slas )18

S s Bl e 5 555 00 SET S oe L5 L 5 (UV) Ultraviolet
S5 B S slad 5050 5 ad g S 52 3 2
s Glasls 4SS 1) pbdide SO ol ol el
IS 05 Ol 03 e b ol 4 Ol5 e eliledd Sl S
058
A
o Slgz 5 sl dsl jaas glas LSS (gl eslinal 550 2l s
b 5 edS sadsme Jile o Sege 3550 Jloil oS | s
ol alss a3l 0y s s GBS (gl e a3 slaslt L
St b ) Lad s as il Aulp gl a2,
S O35S (V) (il S ez b 3l pls Lad gas
@5 el s (Y1) 555 Lo o3 jau s 350 5 (YY) 013 28
5 (Poly-L-Lysine, PLL) 5 - I -y aile slaosils
La0l 5550 53 S ol b (Poly-L-Ornithinel, PLO) -5, 5+ - L
O 5 0 S s (O3l ¢ (SO St pte I (gkate Al 5
2038 b am aa el sy O s s e s S
(YE) K55 oo oalid ol sla olo3T,6
S gy 2 Sos
5Ol sy e 3lpe 4 Sl x2S 534S a8 ol
Ladshn &8 238 0 5 55 (8l il Olge 4 LS 1 a0
S pter g ol 0 IS s Sty K r g O
wdls iSea s s el Jho bl slse ool 685 oS ol
S o Sl Opmes Ll s ol il
L5 Ll 2 slse ool WS Jes (Extracelllar matrix
asly sWd sl 55 (ANOIKIS) Jyle S b 31 (8 s
D) e S s sl s, Shos s e (Sl &
(P S Bl Gless LS 5 oLasl Leed 5 ok
23 A8 o el B 1y ey oS I b ) LS bl YL
X0) 353 0 S (SS (54 o ot
s (Biofunctionah G54 5o 5> Shas slyls sla w5l
Sled—d srine b lad s SIe slesliul Ly ol
L s oY (Y9) 05 L3 51 (ECM) Extracellular matrix
Galosl o Lad s S5e ool 51 oS 5 3l ealinad UL (YY) o b
e 3 sl Ly G803 (g5 3l st A (YA) Sl 3
b 15 S5 ECM glad iS50 60 Shas =158 050 083
S ol o sa Jeate 2 Gl s 15 0T 55 S
Sz gz leslit el U aS 553 sl slag 50l ool
ol el anstlis s S bt Jles S o Wil

Arginylglycylaspartic acitl ..t bl S - 55,1 daizy

Shaslyey sdame glazs b culs 4 dw Ol Lol Jl=- 5 (Jls

3y s a Gless ray cnl o s e Sless 055581 sl
sl 3l aly laesss sle 33 Qs A3 lde 53 g, i
e Db 3 Wl e S 5 S el ) eSS 0
SR SalS L oldipe ede (ulis b kS e 2)lse 50
15 oo las 555 LaedS asle plapltil s el o b 5 05 43
S O0Lebl 1l e S 65 55 (5,5 sl oMLl al ) e
) Og 3 mans 435 4 435 L 4 ASL 4zl 3y g
ol Sl e SV il slad e (ol slad 5SS ks
Lol alie et 035 osly ol opl b dlolts slgniy st
0O8) ol S Sl 0 oS slad b (1 O 13
ok oslizu/ ok Q‘;:,gj:[,oéf'
b 03 SIS e e sl ol ey S ol
Lad peS CilS S po ol lad sk (S5l e slasl L
S 5 Ml (S 90 (S O 3
Q,:.L:Sl;mﬁ.:....n)jl; @ pelst ol g3l el S sl bl
gans L b sl b e lad s 5s 4, IS 4 gl e
Sl bl s aly sla ey 48 WUilesls 0L olallas caxidS
Al (B Sl gl b ad e 038 peS
S 3 ) o2l S UL Ol 4 UL sl
S i 488 s Ol Sl bl Julas
Sl Bl Dls Jol db 038 S s G S (6 00
53 ol gl el SO LUlS Ol a0 S ol sy oo
sla sty o weS gLl 5 SV b olas Sde gl Oy J D
OV) 5580 o ol
A S ol 52
ot S Bl s (L Sl T glad S (ST o180l
L sy o 08 (S Jsame 55b ) i b 55 05 5 b3l
S5 Ml Sl (ol 3l S SVISE 1 S J
38 00 3 aS ol Gley U s S5 olale 4o 0
3 GMLE Vb g0l 358 s 4 Jsde opl S o sl
odls 35 o Sl oo Dl (o Sle DS o BT g s
LIl o ol Son a5 oS 2 IS a0 )
Sl San o 555 SN, 5 505 SIS ez 5 Sl son
OA) 3L Jgd BB 8 e a3 8 L 55 Slal 31 (gl
SLa s Sle g Cond e 1580 4y e ays gdoms
Aleds S el ;S iV S s 0 S ol s Syl
2 a5 2s5e Sl 3 55 Salanly 4 Ol ey W )

JEEJUEPISTRER - T S U ISP PR VUL { PR CH U 4

\a WAO Sty s p g (52 /YYD (o sle / VF Jlu— Olginol (SC 53 0Kl e

WWW.Mmui.ac.ir



Jsad 9 cargh s

Jobew 5 5ol JBI 5o (Joben & o e (555158 Gl slas 8

Glsl g e 03,5 S (5l bl oy ol ol
Cobl s ¢ paniilse (sl slad sho s Gl 53 Sleys
Y e gbad sl 4 K06 5 Ll e g pdy Ll 25
Ll s Wl5 e dad s ] (V) ol e 003550 LI
L e N S I I U O e R LN P
L Ol oo 5 oS Lo Wil o 1y 5 aidly Lol Conds S
53,5 0l ol 53 15 03 3l (glos 1S i (S5 glags,Sams

(A) dizes ol S5 bde ol =L

ol g ) e
sl oS ety e M a el o3k glad she 4 S
osliul Jylw (g3lwdl jS Gliial (ol o oLl Jgw Olge
sladsbw il gl 5,50 53 2Uosas Jomsly bl sl
(M) 3,8 513 e atoen L (3l
itz mlis S sdal s 4y glad g 51 eslizal pa 5
S Sy S R i (e laes; a5l
el LSl phe 5 ol ailS JpenS (gadlaie Bl 2ol o S
S ;s IS ie 3 el W gy kil slaca 3 LS
S 0Lass b Aol eonl o b L(F0) Wil o bad sher O paneY 5l
3 s el Gt oleesly 5o Jshe 05 5 g 3 b
Jlael g J o8 kel s Sas o5 U ol aig 2L
g ol sl ST (L sles 8 gl s
Cmdye 5 Candy S5 0 Sl el Lol 45 il s s
(9)) a0l 033 Lpo S suS
Glad s (g5l s G35 s s Ol () 2
MRI 05 zeen ola s Slealinl Ly 04 Jsls 5o Slays
Computed tomographyMagnetic resonance imaging
sloml Joslge o055 5y (FY=¥Y) 31 S 55 L 5 (CT/X-ray)
i o=l L aS W e ablsl JsnS I 5o el 25 goliS
Od 55 S35 ey Lad oS alolid 6l 035 i 2 o
S5 ol Sl esliad a8 s pd a5 L romen 355 e el
S Ll edd s sk 5 Shae 5 055 05 Ll 55 ool
O 31 Q| P} v P PO U U - Vg N - U
L il s gla S5y plal a8 el ¢>¥Y (Reporter gene
b 5 oS Sla sl ol (sl 5 S e e pilaie s
(0 FF) W8 o 13 eslinad 5550 e Ly
2L s S Gaes Sy G S ol e (L 5 e dle

OLSGal dlad 5SSl il o gllasl 5 SLOLS 3 s &) 50

= S = e I3l = 35 5 S b Sl el Giie (RGD L
Tyrosine-Isoleucine-Glycsine-Serine-Argining—. 5,1 - .

(Y4) 1l e el ris (YIGSR
Spboo o
Gl an B sk 050 5SSl 5 So SGSS (180 Ol )
Rl sladsba Jols el ol oslinad Jho b o 2l
sl 0T edle asS oo d s sl 4 Wles s sdaall )
b sl K5 el Pl ol glses; 5l gadae
ol slmes, (1) dleds ssliul Slalllas 31 (glos 1S
O S Sla s, 5l (Sl 03 o2 552 < (Cell lines
Ol Lol pige 5 (153 5t plin il ) s b
0L |y sty 2B 5 planels Sl ol San Lol o
(TY) s

S ST Primary cel) ol slad sw ¢ Julis s
5 omeal 03,5 Wy S asl b gl ol eslinad Lol il elos
Pl 5 Ll s sdme jas Jsb lad b ) ol Sl
380 S 5 S T s S5 i sl b
eslanul 513U oy sl oL s 8 4 plas phe g Jelse
e S ad sk nl SV il e S 22 sladsha
Sk Sledd w35 GlainlS 58 (sd ol el ot
Gl 3 O g8 5 el el Gl sl ulg s S s
Ad el e Ay S S 4 il 3 S L e
4y s (Sertol) J 5w slad e (IS ol s alde gl (YY)
L st bl s oS Jookad Julge 5
=l B s S oa b S 2k D s w0 dad e S0 5
) S Iy s el Gy oS

(mal o a0l pslde s g a5 Lol 2
Sl s 5l eoldas 53 olgl o b S S5 sbad e
Jolse 5 g (XenotransplantationsKenolog slad s\
(F0) ol i SLa 28Ty e o by 5 OFF) Sleys
ol glad gl S568 Jolo mlia o dle g e 0lizu
el S Sy s adn oly o Lo S
3 lS Jsbw 05, WS sla i, 5> IMMune-privileged
(Pluripotent Jlss , slad s (o s3la slad sha L5505
A T R e
F) sl pled Wby s sladsle
L Mesenchymal stem cells ..l s (sales slad sho o5 pal

sk Jde (Il (iledd Grie Olgsial 5as 31 &S (MSCs

WO Sty s p g (52 /YYD (o slo / VF Jl— Olginol (SC5 53 0l e a1

WWW.Mmui.ac.ir



Jsad g u P LS,

Jobeo 5 sols JEI o (Jsbon & gaes¥ S (555108 Gl slas )18

= o sla el eyl Jlis & Oltedils Ol 5 4y
F9) 533 ol SOy Slad sk L 5 Bzl (S ool 3

5 b e s S Ol 4 il Y i s
Slgiy il al s Cubs 4 M Ollay Olays (sl S3e
= Xenograft slad sl Sun 5 Lim VaAs Jle 5 ool sl
ol 5 A A Cls 4 e sl b e s | il SOV
e Lo (sl il e aes Guile SV il sladshe
(F) S POl 1y latge 53 Sals S

Slasls Sos cogr 5o e ol e i 0T Sl
(S laddle 53 S ool pe Lge gl p p3Y S35l
el s i Slas o Ol 5 08U > e
slad s Gl Sl S (L 3eS) (2 5o slaslle
Sheslizad 3l dar 48 L5d b (gysb L s e ealizad 5
Seslial Al 2l el et K58 slagls & 5L Lo
e Jo8 s5b ) sae gokiS al 5508 S0 J5eS
ol sladshn 51 015 e csuslip il b sS |y sl O b
ColB 4 s S POl slad ke b 5 Sl il Y
00 38 eslizad (Xl 1y o gl A 5
gl g Ol il i
osb s G2l ey ks Lo Sl U Sl DS
Lol 3503 oYUy oo 5 ol O gl 3L i s g
Sylee STy sl S d Sl G anls go3llil oS e
I 3 g Al gt ad ol sl ol e 5 61 L2005
Sl Sl glad s 55 e osliznl Oloys gl &S Bl sl
D adn 2l sl ool (8T i 5l dsene b 4 4SS
Lacawl ool 0loys gl p L2ss o shol AUtograft s, ax S
e S LRSI W PLIp g LN RE R P STy
3 s 3550 48 SOl ras G ls 3 55 1 b
gls ez L) Allograft s, 3l esliul Ol ol 4 $
S5 3 Olaedsl e deor 31 SVISCE Wl cnl b o T Olsl
(OV) sl 63 8 3550 |y OF 3l eslizal (g loy SNl Jlazl

L el glaoleys Oliiss (M i opl 5 e (¢l
(S5 4 s e 03l MSCS 51 O 3 4S5 a8 e slgiy
S il e bad 5 5, Sn a5 Llosls OLES Dladlas 31 & 5
AS sl sl sladsha b 5 0, Gl 1y b el
53 MSCsas plos S 4l OY) 0, Kan 5 Endresiaba), -l s
i S lad S s Son S50 53 68 Gy AR LST Ll
b s a3, Al Mg ) pame DLy T S

Ul e w3 =I5 ..L L (Chondrogenic lineage

23 Sos e sy S Olie s Lkl 05,5 e
Gk 5l S slacd i 5,8 15 B e L slas )8
sladslu ¢ 55 2 (Suicide gene 255 gle0j 03 5 wlal
S e 5 0,8 LI L6 Sl ol ol e S 3 poes
Sobp 1y ISt ol A5 e S m il GG (ol ool
At O S asls Jlel 4 plagten e 4 plies dnl
ol same Sladsh Sl U Ol o (6 8 IS (s 3 053k
Sleslaul 550 53 2w ﬂ“f‘dﬁ‘-xswc’:r’b JseS 5
(F0) &S o pmenad |y OLasl Oloys 3 (854 50 50 ST )
o sl b

ol 3l el 53 a8 Lol sla il 51 s i 4 aslr
ol 5l mols 0 5o b S eld sls s B
(ol ol il plas LS (S 5 ot 28
S g e alS Oy s 55 el S lad g &S gl b
SlaplE sl sl 5 05S1 oS 5 SenSsls Sl 4 Ls
slad S slay coul  Sas L;_/,:fv..:.;_- sk a S cl el
s an plaaslos 5ol 0 Ly S s i | s andlS
bl il bl Ly Ol oo 55 5 (Sledge
Lad sho sl JsemS €l 51 s oS LI B aaL axils 5
ol e Al el o e sl i) pe el s
Gl s Ll (KK asls e ule 53 ol e
ke sl ay s 13 3 o 1 0 Sl ad eSS
S S 3 S it des S 51 Sl opl 5l
FB 5 Bl (ol 6Ll g radky e Sl o5 ganS
2348 (6,50 slacy Sl (YA OFF) s e slgning 1) S3L5L
Aile a5 glacansls Sheslinal Jals ejls 3 g0 5 e o)
(Calcium phosphate cementCPC) =l e
Jiooden = e slcala b 5 (FV) (Ol 55t )

Joke 00 5 dguss” oI Jloyd (s 455

35,5 WS Goslod L Ok 3l oladlie lis 31 a5 opl s
el ol ll il glacgslew g5, 2 AU e

<obs

32l Ot A3 5l b S ol S e JM ] S o
s 53 i et sl s e b 5 235 53 el
Coomw ay ) o Cnls sladlens ST (g 5 oo S
A 03 0de L3 L el islie Wil &S 35 0 e 2R
phe 5 o F el Pl A s LS (oS ek

Yor WAO Sty s p g (52 /YYD (o sle / VF Jlu— Olginol (SC 53 0Kl e

WWW.Mmui.ac.ir



Jsad 9 cargh s

Jobew 5 5ol JBI 5o (Joben & o e (555158 Gl slas 8

Ol 5554 53 S53 UsSse b 5 Gl 0551 e ol 5T
Olass @l Sl sla sy 5 S5 (OA-00) 555 s ol
Sl o Slad s el Rl (SSlabie ool
Sentms rmal sty b s s055 Slad gl S 5o 0T (g0t S
Lol Oyoman e OV gmme (ol Ll 03 55
il ol ol 0T Sl eslizal b aS Wlazs § 515 (i 3550
WJloe Ol 4 Cmal ol 20 ) 5e 55 bl bl 5 sl
Tumor necrosis factor-alpha(L-12) Interleukin-12
Il o e SN dud b 3 s s (TNF-0)
(MCA205 v s03)) o2 p Sl b Jis s oy
el g e s ds Seoions &b Sl = s 5 Ldd A geS
o)l 56 1) sy50 585 slad s

Sy gl e (ol Godas xS ekl (J- onl L
gy i gl S g cnly ) s pdi S
ke Sl el 5L 550 sdate (Slad senS cpslibe JLESI
=5 sladdu sl slad 5S35 Sl oslinal ¢ Ko
el ol slglny S g (oS

Slge Ol e Slys 53 a3de 3550 gl ls 51 s (S
2238 iy |y psag ) Ol a5 ool 4 el 2135,
Sesy 5kt sueS L1 Lo gl Ol s ¢ s 05,8 55 Y00 JLs
bl sl el 5 4 53l oS el S5 oLl Xenogen J sk
Lo slagyls 5658 5l S sl gl s S Oleys (s
S s Sypa s Sbd e S e lel Llg e oS cl 1S,
Sl Sl il s se oo 4 sls (31 65 S 5
gy ol a8 e Ad) Dl o ey B b 0
o Lajse s 5l (ol Oloys o3 sl (Sas 5413 b 5o fi o
adaly ol 53 V) A2 e ol s 35l 53 ok

L CHO) o uls Oliess sladshe (PY) 0l,a 5 TENg

s 4 B &S | edd S wtigs (Chinese hamster ovary

33 e 3 13,8 A5 S APA J 585 So 55 sy pilind 5l
OLES b isls 13 p e Sl gl rge Slio g0 i J1s
O Blis s s am S 5 5 edd dy S gladple oS sl
L e 3 begdle A Sl mle Wl o g 5 JB 5
Oass Sl 5 23S 4o lasls 5 bl s Oloses o5
S Y LSan s Cirone. ol e $ 51,5 oy 55550 Ol
ol 5 5 5 (Gl 55 sm) 12 5 ISt 85,y 0553
dyaS Olojen &g 4 15 (21585 A5 0l 3) (Angiostatin
53 S aalllas 1y ) yns S e 2 LalT ol3dles JIG s S
A5l bk a5 0 atle Slad senS 1 eslanal cilite S,

sl G5 dul s dob 3 S oy alas,s a1 bad sk

G Oy BAa L OIS oo ccnl 2 odle las Sladlwe 52 e
Olalas 5 S Jlesl MSCS s 1, (slosy s K55 St lai 3550
L BMPS) 0l gl S5 5850 (s s 45 Wlosls 0L (L3
sl s BMP-2.5, 5« (Bone morphogenetic proteins
AOF) des 5a Ol JolS 535535 50
clasl 5 i slog oy
O58mla olan S OL ($law il DLl ze YD
L, Amyotrophic lateral sclerosis sl i 5yl 55 15l
O ed 5 s s ol 5 el T (e S (ALS
sl el Ok b she 53 JUS ladle 5 mae slad s
Gk 3 gL L s e 4 ke W ol ladle s s e
Sl ol i Oleys S Olpe a4 Jhor 0¥ S (555003
Sl 0 o as Ol Claasl 5 she slacsolas 51 glos 28 il
(0Y-00)
L CPB WLy, a8 (s LB sladle 5l min S
{La(CP) Choroid plexusc...| (Choroid plexus epithelium
b mle cble Bis 5 el gl A s S L2 edle
S0 Sdsfass Jalye 1,56 s sre pul e 5o Jol
Shesliial ol Jl o dsled i 5 el oYL Gloys Joudly
Olass g 53 WCP 038 4 puS 5 5kiie 0 0 g poS (505108
3K 5 08) sl S5 aadlas o ee SV S
Gl o some ol ods dige sbadshe 51 eslizal glas 18
Jess Slm ) Joole oS A5 D b slad s
35t ol ol ol ol 5l 5 Sleys &Y pames
Cos Sl oS el 55 5 53500 03eST 3 BLI| ahad (g4
o5 4 gladpals b g e (S o = e glad Shas 0315
b o5 Sl Sl Ao 5 S5 sl Sse 03550 pal b
cadaly ol 53 el 0 ST (655 0 as s (Sols Nl
oLl S5 sodd ool slacadlys b 4 ks Slalas
L BDNF) 550 5l e Sy 5555 Jole A5 gl a5 Ll S
sl35 sl o iss 5> (Brain-derived neurotrophic factor
Ol b 4S5 ol 0l eslizal ¢l w3 x> Sprague-Dawley
3 S 2 Ses 5 4B S Do LU e s 3l
OV) cl aly
I
x5 3 sl el s Sl eslinal b Ol s Oleys oyl
3 Sl glad o leslinal b dleé )0 4 215 el o

Slalad 5 3l ST sy a4 dled 2 5 S slao3 ST

WO Sty s p g (52 /YYD (o slo / VF Jl— Olginol (SC5 53 0l e YoF

WWW.Mmui.ac.ir



Jsad g u P LS,

Jislew 5 5obs JBBI o (Jslew & saea g€ (555108 Gl slaa S

Slas ol sl sls JUsl gl o Sse 53 e S Wl s
Sladshu 5l eas i 5 VEGF o 35 cpl el Cois 4 aslllae
5 =380 Rl 5 cm s o il CHO (gois s
@u‘d\ﬁb.apwﬁ)w\jlvaﬁsﬂwaﬁw
O_i.q.,a o “Jj_m.‘s sbadsle 5 pre Sloys0s oS das e LS
D Ohlas 53 (=S5 LA Gl 3Kl 5l S ol
Al B WS

b kg 5 Ll (K il 0 28

= &S Sl gl (Regenerative medicing =l Sy
Jems ls S a5 ahy s Sl el 5 Ll oSS
Sl Sl Al e <038 S Gk S LI lad s
53 eailiabio 355 5LS @ adS 5 B daadl S Al plaell
sotass ool sla Al L Ol glad sl JUEt 0y s
ol sl 5 Lad sl 55 51 ole oS ol il
el 53 DSt 5 memsd s 4 J sk Sli 85 s 5l Ol
el dsho 55008 5 05 (BB 0Ly s & Jobos 5 Shas 5o IO
(Sl (godS sl 55 aS 4 a5 bl o Sludl 8 us
s Sl o3V ladshe ol gl 4 Sl slatass
03 7S Iy G5 0Ll 8 Ollling glad gl 5l eslanal s
Ll e sl 058 d g ST DSl 4 g Lo

FAY) A3l g nl e 5 e g 3 Sl 2s) S

ouis T 510l i
Guslo SO golad) gnS 0l oAb e ool s &S 5 sbokes
Oleys gl Ll or &S ool g5 JB Sls il b (S5
L slwd S dal b a5 enlinad bagg sl Sl slos 28 il
slad s adaxr Sl Lad b g1l (Sl e 612 Ol
e 253 alie sl 5 Lagls Oy slad sho g5 S
sl sy o S5 S (g3ladl S o35 2508 als 15 eslinl
Lile (55lmy Sladde Sanw s 53 (S35l cnl IS (ABL sS
ol a0 sV ge b san s 5l aS Cnl Loy sa s Ja

VV=VY) Ll dde Ll e

References
1. Akbari V, Abedi D, Pardakhty A, Sadeghi-Aliabadi

H. Ciprofloxacin nano-niosomes for targeting

intracellular infections: An in vitro evaluation. J
Nanopart Res 2013; 15: 1556.
2. Akbari V, Abedi D, Pardakhty A, Sadeghi-Aliabadi

A e sl seS Sl (bl b s s |y Jske g 50
S5 00 @S et o Al sk 65 Gl S p S
oS md 5 glad s 512 godsiS i 5 slad
Sy S 3 5 pare dpeS 5 S 3 S il g3
O S 5l heslitad (ool by el s iz g 0l
Cgr odd bige slad s ol lad 5SS ol pon

Clacew b (o5 db ol b il slad ;S50 (3Ll

(%) cl 03 S Lge Ol s Oloys 53 15 (gl
o sl
e Ol il 3 e 5 S e ol e 51 S B Lt
Ol Gt 45 Sl 35S g oSl (B eyl Lol e
dmos sl oy Ll e g 23,5 S e 5 3 Shas I3
T P P N e O T oL ™
Lad sl sl OLSUl c(g35l e i 03 odns AL Lol e
Wl G55 Jb 3 pslie b s LB 3L &S ol s 4l
Salas G b slas gLid L wopd e G5 S pladsle
S sk tdisd ezl 3, s s 5l s e Jlesl I3
Sl S s JH 55 Lo 3 0210 el el 5y 5 sad s IS
Al Jelss i 5 JIs 4 ond S ool slad she aSle e
wdls 3)LS s Ll 5 e D el (S 0 SLL
03 el s Ay S ol sladlu aS das e Ol @b st
S i Sl S bl ol WS 2 ool sladsle b aslis
(FO) Lol b 5l sl

ol sl 53 dsbe e b slaoles 5l K (S
aS Couleols QLS dals s ol L3S Jalse Sl eslanal (L3
Lt S GBS i) S o Ll e S5 e
el 35U e 53 Sy DI G L s e 5 5 (S )
(FF=FV) Lyl a1 ol

(S LBl s Gble s G138 Jelse 5l eslial ool L
O oml Sheslid L sl o Kol Sl iy Gl
S5 sl Saws L as 1, CHO J sl (PA) 0K s Zhang
» (VEGF) Vascular endothelial growth factor, « ;s

3)LS e 4 1y LOT e 5 35,5 &3S APA (gla aly J215 3

H. Release studies on ciprofloxacin loaded non-ionic
surfactant vesicles. Avicenna J Med Biotechnol 2015;
7(2): 69-75.

Bisceglie V. Uber die antineoplastische Immunitat. J
Cancer Res Clin Oncol 1934; 40(1): 122-40.

Y50 WAO Sty s p g (52 /YYD (o sle / VF Jlu— Olginol (SC 53 0Kl e

WWW.Mmui.ac.ir



Jsad 9 cargh s

4.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

WA Ctig sl p g (5428 /YYD (golo / VF Jlo— Olgihorl (SC 5 0aSC8ils Al

Jobew 5 5ol JBI 5o (Joben & o e (555158 Gl slas 8

Algire GH, Weaver JM, Prehn RT. Growth of cells in
vivo in diffusion chambers. I. Survival of homogaf

in immunized mice. J Natl Cancer Inst 1954; 15(3):
493-507.

Chang TM. Semipermeable microcapsules. Science
1964; 146(3643): 524-5.

Lim F, Sun AM. Microencapsulated islets as
bioartificial endocrine pancreas. Science 1980;
210(4472): 908-10.

Liu HW, Ofosu FA, Chang PL. Expression of human
factor IX by microencapsulated recombinant
fibroblasts. Hum Gene Ther 1993; 4(3): 291-301.

Koo J, Chang TM. Secretion of erythropoietin from
microencapsulated rat kidney cells: preliminary
results. Int J Artif Organs 1993; 16(7): 557-60.
Uludag H, Sefton MV. Microencapsulated human
hepatoma (HepG2) cells: In vitro growth and protein
release. J Biomed Mater Res 1993; 27(10): 1213-24.
Cieslinski DA, David HH. Tissue engineering of a
bioartificial kidney. Biotechnol Bioeng 1994; 43(7):
678-81.

Colton CK. Implantable biohybrid artificial organs.
Cell Transplant 1995; 4(4): 415-36.

Aebischer P, Goddard M, Signore AP, Timpson RL.
Functional recovery in hemiparkinsonian primates
transplanted with polymer-encapsulated PC12 cells.
Exp Neurol 1994; 126(2): 151-8.

de Vos P, Marchetti P. Encapsulation of pancreatic
islets for transplantation in diabetes: the untaibi
islets. Trends Mol Med 2002; 8(8): 363-6.

Haisch A, Groger A, Radke C, Ebmeyer J, Sudhoff
H, Grasnick G, et al. Macroencapsulation of human
cartilage implants: pilot study with polyelectradyt
complex membrane encapsulation. Biomaterials
2000; 21(15): 1561-6.

Sun ZJ, Lv GJ, Li SY, Yu WT, Wang W, Xie YB, et al.
Differential role  of  microenvironment in
microencapsulation for improved cell tolerancettess.
Appl Microbiol Biotechnol 2007; 75(6): 1419-27.

Fiorina P, Folli F, Maffi P, Placidi C, Venturini M,
Finzi G, et al. Islet transplantation improves vdsc
diabetic complications in patients with diabetesowh
underwent kidney transplantation: a comparison
between kidney-pancreas and kidney-alone
transplantation. Transplantation 2003; 75(8): 1206-
Hilborn J, Bjursten LM. A new and evolving
paradigm for biocompatibility. J Tissue Eng Regen
Med 2007; 1(2): 110-9.

Morch YA, Donati I, Strand BL, Skjak-Braek G. Effec
of Ca2+, Ba2+, and Sr2+ on alginate microbeads.
Biomacromolecules 2006; 7(5): 1471-80.

Jeon O, Bouhadir KH, Mansour JM, Alsberg E.
Photocrosslinked alginate hydrogels with tunable
biodegradation rates and mechanical properties.
Biomaterials 2009; 30(14): 2724-34.

Orive G, Hernandez RM, Gascon AR, Igartua M,
Pedraz JL. Encapsulated cell technology: from
research to market. Trends Biotechnol 2002; 20(9):
382-7.

Haque T, Chen H, Ouyang W, Martoni C, Lawuyi B,
Urbanska AM, et al. In vitro study of alginate-
chitosan microcapsules: An alternative to liverl cel

transplants for the treatment of liver failure.
Biotechnol Lett 2005; 27(5): 317-22.

de Castro M, Orive G, Hernandez RM, Bartkowiak
A, Brylak W, Pedraz JL. Biocompatibility and in vivo

evaluation of oligochitosans as cationic modifiefs

22.

alginate/Ca microcapsules. J Biomed Mater Res A

2009; 91(4): 1119-30.
Baroli B. Photopolymerization of biomaterials: issues
and potentialities in drug delivery, tissue engiirag

23.

and cell encapsulation applications. J Chem Technol

Biotechnol 2006; 81(4): 491-9.
24
cell delivery features of genipin crosslinked
polymeric microcapsules: Preparation, in vitro

characterization and pro-angiogenic applications

using human adipose stem cells. Mol Biotechnol
2011; 48(2): 116-27.
Orive G, de Castro M, Kong HJ, Hernandez RM,
Ponce S, Mooney DJ, et al. Bioactive cell-hydrogel
microcapsules for cell-based drug delivery. J Cdntro
Release 2009; 135(3): 203-10.

Chan BP, Hui TY, Yeung CW, Li J, Mo I, Chan GC.

25.

26.

Self-assembled collagen-human mesenchymal stem

cell microspheres for regenerative medicine.
Biomaterials 2007; 28(31): 4652-66.

Ahmed TA, Dare EV, Hincke M. Fibrin: A versatile
scaffold for tissue engineering applications. Téssu
Eng Part B Rev 2008; 14(2): 199-215.

Liu J, Zhou H, Weir MD, Xu HH, Chen Q, Trotman
CA. Fast-degradable microbeads

human umbilical cord stem cells in alginate for

27.

28.

muscle tissue engineering. Tissue Eng Part A 2012;

18(21-22): 2303-14.
Bellis SL. Advantages of RGD peptides for directing
cell association with biomaterials. Biomaterials 201
32(18): 4205-10.

Salmons B, Brandtner EM, Hettrich K, Wagenknecht
W, Volkert B, Fischer S, et al. Encapsulated calls t

focus the metabolic activation of anticancer drugs.
Curr Opin Mol Ther 2010; 12(4): 450-60.

Piller PE, Tomanin R, Salvalaio M, Friso A,
Hortelano G, Marin O, et al. Encapsulated engirtbere
myoblasts can cure Hurler syndrome: preclinical

29.

30.

31.

experiments in the mouse model. Gene Ther 2012;

19(4): 355-64.
32.
of limited survival of microencapsulated pancreatic
islet grafts. J Surg Res 2004; 121(1): 141-50.
Fallarino F, Luca G, Calvitti M, Mancuso F,
Nastruzzi C, Fioretti MC, et al. Therapy of
experimental type 1 diabetes by isolated Sertdli ce
xenografts alone. J Exp Med 2009; 206(11): 2511-26.
Luca G, Calvitti M, Mancuso F, Falabella G, Arato |,
Bellucci C, et al. Reversal of experimental Laron
Syndrome by xenotransplantation of
microencapsulated porcine Sertoli cells. J Control
Release 2013; 165(1): 75-81.
Bistoni G, Calvitti M, Mancuso F, Arato |, Falabella
G, Cucchia R, et al. Prolongation of skin allograft
survival in rats by the transplantation of
microencapsulated xenogeneic neonatal
Sertoli cells. Biomaterials 2012; 33(21): 5333-40.

33.

34.

35.

A4

WWW.Mmui.ac.ir

Paul A, Cantor A, Shum-Tim D, Prakash S. Superior

encapsulating

de Groot M, Schuurs TA, van Schilfgaarde R. Causes

porcine



Jsad g u P LS,

36.

37.

38.

39.
40.
41.
42.

43.

45,
46.
47.

48.

49.

50.

Wilson  JL, McDevitt  TC. Stem  cell
microencapsulation  for  phenotypic  control,
bioprocessing, and transplantation. Biotechnol

Bioeng 2013; 110(3): 667-82.

Prockop DJ. Marrow stromal cells as stem cells for
nonhematopoietic tissues. Science 1997; 276(5309):
71-4.

Heile A, Brinker T. Clinical translation of stem cell
therapy in traumatic brain injury: the potential of
encapsulated mesenchymal cell biodelivery of
glucagon-like peptide-1. Dialogues Clin Neurosci
2011; 13(3): 279-86.

Kauer TM, Figueiredo JL, Hingtgen S, Shah K.
Encapsulated therapeutic stem cells implanted én th
tumor resection cavity induce cell death in gliomas
Nat Neurosci 2012; 15(2): 197-204.

Santos E, Pedraz JL, Hernandez RM, Orive G.
Therapeutic cell encapsulation: ten steps towards
clinical translation. J Control Release 2013; 170(1):
1-14.

Massoud TF, Singh A, Gambhir SS. Noninvasive
molecular neuroimaging using reporter genes: part |
principles revisited. AJNR Am J Neuroradiol 2008;
29(2): 229-34.

DiCamillo PA, Weiss CR. MR-guided delivery and
tracking of cellular therapeutics. Interventional
magnetic resonance imaging. New York, NY:
Springer; 2012. p. 423-43.

Barnett BP, Arepally A, Karmarkar PV, Qian D,
Gilson WD, Walczak P, et al. Magnetic resonance-
guided, real-time targeted delivery and imaging of
magnetocapsules immunoprotecting pancreatic islet
cells. Nat Med 2007; 13(8): 986-91.

. Catena R, Santos E, Orive G, Hernandez RM, Pedraz

JL, Calvo A. Improvement of the monitoring and
biosafety of encapsulated cells using the
SFGNESTGL triple reporter system. J Control
Release 2010; 146(1): 93-8.

Santos E, Larzabal L, Calvo A, Orive G, Pedraz JL,
Hernandez RM. Inactivation of encapsulated cells
and their therapeutic effects by means of TGL ¢ripl
fusion reporter/biosafety gene. Biomaterials 2013;
34(4): 1442-51.

Paek HJ, Campaner AB, Kim JL, Aaron RK,
Ciombor DM, Morgan JR, et al. In vitro
characterization of TGF-betal release from

genetically modified fibroblasts in Ca(2+)-alginate
microcapsules. ASAIO J 2005; 51(4): 379-84.

Chen W, Zhou H, Weir MD, Bao C, Xu HH.
Umbilical cord stem cells released from alginate-
fibrin  microbeads inside macroporous and
biofunctionalized calcium phosphate cement for bone
regeneration. Acta Biomater 2012; 8(6): 2297-306.
Acarregui A, Pedraz JL, Blanco FJ, Hernandez RM,
Orive G. Hydrogel-based scaffolds for enclosing
encapsulated therapeutic cells. Biomacromolecules
2013; 14(2): 322-30.

Akbari V, Hendijani F, Feizi A, Varshosaz J, Fakhar
Z, Morshedi S, et al. Efficacy and safety of oral
insulin  compared to subcutaneous insulin: a
systematic review and meta-analysis. J Endocrinol
Invest 2016; 39(2): 215-25.

Calafiore R, Basta G. Artificial pancreas to tregety

A4

Jislew 5 5obs JBBI o (Jslew & saea g€ (555108 Gl slaa S

51.

52.

53.

54.
55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

WA Ctig sl p g (5428 /YYD (golos / VF Jlo— gl (SC 55 0aSC8ils Al

1 diabetes mellitus. Methods Mol Med 2007; 140:
197-236.

Stevens B, Yang Y, Mohandas A, Stucker B, Nguyen
KT. A review of materials, fabrication methods, and
strategies used to enhance bone regeneration in
engineered bone tissues. J Biomed Mater Res B Appl
Biomater 2008; 85(2): 573-82.

Endres M, Wenda N, Woehlecke H, Neumann K,
Ringe J, Erggelet C, et al. Microencapsulation and
chondrogenic differentiation of human mesenchymal
progenitor cells from subchondral bone marrow in
Ca-alginate for cell injection. Acta Biomater 2010;
6(2): 436-44.

Yamamoto M, Takahashi Y, Tabata Y. Controlled
release by biodegradable hydrogels enhances the
ectopic bone formation of bone morphogenetic
protein. Biomaterials 2003; 24(24): 4375-83.

Laguna GR, Tyers P, Barker RA. The search for a
curative cell therapy in Parkinson's disease. Jd®eu
Sci 2008; 265(1-2): 32-42.

Winkler C, Kirik D, Bjorklund A. Cell
transplantation in Parkinson's disease: how can we
make it work? Trends Neurosci 2005; 28(2): 86-92.
Emerich DF, Skinner SJ, Borlongan CV,
Vasconcellos AV, Thanos CG. The choroid plexus in
the rise, fall and repair of the brain. Bioessay8®0
27(3): 262-74.

Jin Y, Fischer I, Tessler A, Houle JD. Transplawits
fibroblasts genetically modified to express BDNF
promote axonal regeneration from supraspinal
neurons following chronic spinal cord injury. Exp
Neurol 2002; 177(1): 265-75.

Akbari V, Sadeghi HM, Jafarian-Dehkordi A, Abedi
D, Chou CP. Improved biological activity of a single
chain antibody fragment against human epidermal
growth factor receptor 2 (HER2) expressed in the
periplasm of Escherichia coli. Protein Expr Purif
2015; 116: 66-74.

Akbari V, Mir Mohammad SH, Jafrian-Dehkordi A,
Abedi D, Chou CP. Functional expression of a single-
chain antibody fragment against human epidermal
growth factor receptor 2 (HER2) in Escherichia coli.
J Ind Microbiol Biotechnol 2014; 41(6): 947-56.

Sabel MS, Arora A, Su G, Mathiowitz E, Reineke JJ,
Chang AE. Synergistic effect of intratumoral IL-12
and TNF-alpha microspheres: systemic anti-tumor
immunity is mediated by both CD8+ CTL and NK
cells. Surgery 2007; 142(5): 749-60.

Read TA, Sorensen DR, Mahesparan R, Enger PO,
Timpl R, Olsen BR, et al. Local endostatin treatment
of gliomas administered by microencapsulated
producer cells. Nat Biotechnol 2001; 19(1): 29-34.
Teng H, Zhang Y, Wang W, Ma X, Fei J. Inhibition of
tumor growth in mice by endostatin derived from
abdominal transplanted encapsulated cells. Acta
Biochim Biophys Sin (Shanghai ) 2007; 39(4): 278-84
Cirone P, Bourgeois JM, Chang PL. Antiangiogenic
cancer therapy with microencapsulated cells. Hum
Gene Ther 2003; 14(11): 1065-77.

Cirone P, Bourgeois JM, Shen F, Chang PL.
Combined immunotherapy and antiangiogenic
therapy of cancer with microencapsulated cells. Hum
Gene Ther 2004; 15(10): 945-59.

WWW.Mmui.ac.ir



Jsad 9 cargh s

Jobew 5 5ol JBI 5o (Joben & o e (555158 Gl slas 8

65. Templin C, Kotlarz D, Faulhaber J, Schnabel S,
Grote K, Salguero G, et al. Ex vivo expanded
hematopoietic progenitor cells improve cardiac
function after myocardial infarction: role of beta-
catenin transduction and cell dose. J Mol Cell Cérdio
2008; 45(3): 394-403.

Madeddu P. Therapeutic angiogenesis and
vasculogenesis for tissue regeneration. Exp Physiol
2005; 90(3): 315-26.

Jacobs J. Combating cardiovascular disease with
angiogenic therapy. Drug Discov Today 2007; 12(23-
24): 1040-5.

. Zhang H, Zhu SJ, Wang W, Wei YJ, Hu SS.
Transplantation of microencapsulated genetically
modified xenogeneic cells augments angiogenesis and

66.

67.

WO Sty s p g (52 /YYD (o slo / VF Jl— Olginol (SC5 53 0l e

69.

70.

71.

72.

improves heart function. Gene Ther 2008; 15(1)840-

Teramura Y, Iwata H. Bioartificial pancreas
microencapsulation and conformal coating of isfet o
Langerhans. Adv Drug Deliv Rev 2010; 62(7-8):
827-40.

Scanlon KJ. Cancer gene therapy: challenges and
opportunities. Anticancer Res 2004; 24(2A): 501-4.
Gao L, Fei J, Zhao J, Cui W, Cui Y, Li J. pH- and
redox-responsive polysaccharide-based
microcapsules with autofluorescence for biomedical
applications. Chemistry 2012; 18(11): 3185-92.

Ma MZ, Cheng DF, Ye JH, Zhou Y, Wang JX, Shi
MM, et al. Microencapsulated tumor assay:
evaluation of the nude mouse model of pancreatic
cancer. World J Gastroenterol 2012; 18(3): 257-67.

YZA

WWW.Mmui.ac.ir



Journal of Isfahan M edical School Received: 29.12.201
Vol. 34, No. 375, 3" Week, May 2016 Accepted: 09.03.201

Clinical Applications of Cell Encapsulation Technology in Cell and Drug Delivery

Reza Ghavinlj Vajihe Akbarf

Abstract

Background: Cell encapsulation is a method of entrapping delks semi-permeable polymer that allows influx
of oxygen and nutrients, but effectively avoids ioma cells and antibodies from reaching the graéyenting
rejection. Since the invention of cell encapsulatiechnology, many researchers bet on this biotdolgy as a
promising alternative to protect encapsulated dedis) host immune response. The main purpose bhtdogy

is to solve the existing problem of transplant cégm and thus decrease the necessity of long-tesen of
immunosuppressant drugs after an organ transptameduce adverse effects. We carried out a seafrch o
published literature to review current informatioegarding cell encapsulation technology and hovs thi
technology could improve cell and drug delivery floerapeutic applications.

Methods: A computer-based literature search was performéaguBubMed for relevant publications. Only
English-language papers were considered.

Findings. Current concepts of cell encapsulation technologiuding a historical perspective, its applicationthe
treatment of diseases, research findings, and tamtggarameters involved in this technique wereudised.

Conclusion: Different features of this technique would alloid@ning the applications from drug delivery to cell
delivery. In this way, enclosed cells work as costed factories, synthesizing and releasing theetetherapeutic
factor. Looking forward to the future, this techomy is expected to evolve significantly. The sulisih potential of
cell encapsulation has increased with the booraganerative medicine and tissue engineering.
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