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A review on implications of tissue engineering in different fields of dentistry
Fahime Tabatabaei'

1- Assistant Professor, Department of Dental Materials, School of Dentistry, Shahid Beheshti University of
Medical Sciences

Dentistry has been a field dominated by a constant improvement of synthetic biomaterials. Tissue engineering of
tooth is coming to change the panel of the dental materials such as restorative materials and implants. Certainly, it
is the largest transition in history of dental materials science in terms of accepting this new and exciting
technology. The objective of this article is to present various implications of tissue engineering in different fields
of dentistry. To achieve this goal, a review of the literature was carried out by using Medline database to search
topics including “dental stem cells”, “teeth tissue engineering”, “regenerative dentistry”, “oral surgery”,
“periodontal regeneration” and “regenerative endodontics”. These searches were limited to articles published after
the year 2000. On the basis of our literature review, we have found that although there are significant challenges
in oral tissues engineering, engineered tissues will find many applications in dentistry within the next few years.

Key Words: Dental stem cells; Oral surgery; Periodontal regeneration; Regenerative dentistry; Regenerative
endodontics; Teeth tissue engineering

Journal of Dental Medicine-Tehran University of Medical Sciences 2012;25(1):6-13

TN

ol O¥gaza Cgzle il 4 jomie (0 COL (qwtine job Lol sl 039y gl (o gime dlgo Dluoguad Sgup g Pl o (68T (S jilais ple
Sldam oyl 13 08 (o)l I8 51 S5 slasye o ain (65806 cpl (i b dlge Consj ple S ey b dlgd acidion] g (soney5 dlge Wil
slaojly adS” J ol b Bun ppl @ e lp il (S0 it gladdls > cdl cedine Gl p)lS ooyp s o
regenerative endodontics 4 periodontal regeneration .oral surgery regenerative dentistry deeth tissue engineering «dental stem cells
ot Ogiee 9 adlae () obuly g a0 Yeve Jlo 31 Baes (Wl (spomiu 03gi0me b ploxl pYode oS0 3 35390 cVlis 2 (5950
b dmlgd  Siolas 50 Slgld (slad p )8« SuSS ol (6355 4 Lol 5 dgn g Sl (glacdl wdige oly g (slodes O i yb 45 D505

95135) o Saiagl tpontinng (53l oled (Al 191,35 (Sl 5 CBl pwige £S5 oLy sla sl 1019 SlS

ST RL VR WA NV . RV RS0 R P e R L RY PR VAV N AR

S5 dlge Bjgel 09,5 = S5l 0aSuily — iy A Sloyd ¢ il Sless g (S pole oKl — a5 1 S Jggume Lilge t
f.s.tabatabaei @ gmail.com :Ssg Ul SLis A VSR 1 0als

;



https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

bbb clble depd 58

S0l Calisee (sladdls jd cdl awdize (s p)5 5 (6y95e

wlis sl Jolw oS cunl ooy s sl Glagss (V=1+) olas
8 poryegil g (2 8Ll jre wile (6)S05 slacdl,
Lls 1y gl sdjle gl Jobs L acwMigssl 4 pla LUy
Shp sl Gleld laasel daJsho cpl (WIY) sl e
Slodges sl gl5, (KBl Logas 4 g il 3 g5,
Gl odige ;0> IS s 93 (ool gladgle 2 0gMe (1Y)
)Y Ngd o el Soglas g u.».».lo LSL&’W)‘.) A;Lal AL gd
el e 4 5 03,5 il Joho 5 S 5le a5l i85 oy
Ll o5 (Bl gy 4 dluy &5 M (oo Joo 0Dy layeSh sl
LVONE) 213 5959 b yiS1 ol j> Slglyd £ai g (g5l

(Sl Calises  pnnsd sladdls 4 asgr b alis ol jo
2p5 2 )8 il 9 s9r0 290 BeSLE (pl 53 CL (pwdine 3 )8
S35 5 )

08y o b (Gl s 51 a8l ool (g )lows ecusing
Codl olyon Yl sl 5 gy LSS Wl lacsl
(>l Wl alize sloogd b 58T (il cul leyd (VY)
sl 0k plogl il (claylpsle o Ay (sln,pSe dncdl S
ol Judgy LSS 3 ol sbdgbs J man 1]
g HblES (olss sla Jolu a8 da Johw (pl (VANA) Wloss
o pld obly aKik;] ko 3 (PDLSCs) sload ol
Oldllas jd g ol lis 355 1 ) bcwMgiiow 5 bcuwdgiinl
Jiogsn LS 5 patiow slbcdl & wlawdlg 35 in vivo
5 Ohge JWdsy QLI > laJshe cpl (V) Wed s
56 rae sladslo 4l ks LUl g oad luld o WS
356 Ll Slasgas g oUlys p b ok cpl (13905 32,3 45 wlosl
b ©ygpe S bdske ol g0 L plply 5wl
il 3 SOl usine o)l S (YY) e sled 4
9 p b 5 ol sk 390 S paniivg
o3y ylis ladllas cowl ol 4l )5 ] 3905 Ciliss] g Cannnyld
oL sl Jshw (g5l (Suolpw Gl 3905 il &S sl

005 JE3gsy QS g potions S5 4 jocie e sbgn > Jlidgy

Aol

slcdl yile zB (Sl M Hlop o Lol (o6
s Lol 5l o st Slgo b o) oyl iSols g 00 59
b alin s oo 5 (Sojsd Slaogas olga cpl 1 (oo b
g e CanSed jlad SlSe s I UK 5 azih 1) Lawb ol
Bl o 3y90 Slge cpl Sl ol 3l Cuj cal 2 09Me
4w asie (Tissue engineering) col wiige ple 0jg 0l
Ogswl 53y a4 pladl g5 e o e giuan dge | eolainl sl> & S Cul
ol 3 eslawl b e o xBls 43 (V) 2505 Wnyli> (Regeneration)
4 Pl uin pee Job by Silogsl Slop p egdle le
5 oy 25l Glaslan Sl 5 o dgu ncdl Sl
329 @il pob a4 by odd o JWonn slag)len
sl e a8 o)y de g el cpl (SKdiolas jd (V) Llausls
o> o 5 gl die Jagn ol Vsl gl il
Gl e ol 3 35 gl S g 2908 (silel 1) JelS
B sye glacdl e LS eps 5 i b JolS
() 1L

o 8l S plas 4 ) cdl wige o)Ken o Langer
w2 S 3 1) Sl ple g (gudine Syl & 3900 iy lat,
N 4 il dgmtp b odd ey L & (Sofglon clial JolSS
2 Sfslon Sl (Lol s aw (8l wrige (F) 200
OB oSeple Canly 5 ad) layess @l ool slasbe
(8) ol gl Jobo

SEipdS sbdse by gbdile (S5 b«
9 (839 & 395 e & ;0B &5 wzua (Clonogenic Cells)
90 & (oL (glo Joho il o aliseo (slrod, sla Jolw 4 julod
bt ool s mands LB AL g ek sla gl amed
b acdl cpl ilojl 5 ilog aidy cilsie (slacdl > (@l
b ool aJgbe (il ogdle (s 13 (7) 8> oses
&le (DPSCs (Dental Pulp Stem Cells)) Jic ooy jl
Sl ke Baas o whoad S5 35 ool sla sk 5l (5,50
{SHEDS) o3bdl gy slaliis jl onds laa (ool (sla Jolw

P> &by sl 5 (SCAP) JBul (Ol oobiv sl oo


https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

(\Y‘C\\ )LQd A D)lAa:’ AA 0)9.))

ol sleyd ¢ cusligy Sless g Sy pole olSiily (Sisjlis aloee

Sogpd Cangyhd jl odlaiol (K clbcdl Cuow 4 b s <S>
Gup b oKer 5 Cordeiro F++A Jlo ;o sy o 5 &
Sxd sy b ools lashe (ol glacunly pidine
(M) was s b alie (gl le WSS

ol g0 bl e (6X VIVO) Sa )b Cyao 4 )50 ogui
Syl 59y y2 23 UK jpi )3 o3l slasle o)
P Ngd e Sl addyy JUIT JB15 53 e g a8l S 5 03
55 iy 4y sl 5 lly Sligios 32, 5

Shoeslatal b & Gl e ey LI cdl wiige
2P Sldeyls jlodd 1S3 (egias g (b gredh Slotun)
g Oygo dy daCanyld pl Dged odlatul j5 lje e Ak
S50 (SO (YY) Wyl 1y s JUIT 8 o 50y5 Cubl g 00s
53l )3 e puSingsil 53 o3kt sl ol Jlazs! (slmd )l
s Vsore Wb ol ol il omolSetnnsy]
Folge o diwn S5 B9y 5 ki sladsle Sl (8 (lee
(77) 3305 03zl 33md (y n Jbo 5

G955 ilil > Gl Bl wige 53 (el S
b oolyen o5 cunl Clasl jI s 8l (bl Lb Clac]
ol ) Sigim Al sy JSal e goe s G
4 6908 Il 5 ool gl 35 9 adls QI )3 (g3as0 cla i
Cuodl Cpizmen (VF) 3yl id (Neurogenesis) cuas sbul )
ol 2l lp 38 VEGE ,556 5 JWbonl sy Jobo )5l
Y0) sl oais 02l>

5155y SeBa9l Slapleyd culbge oS Cunl S5 4 p3Y
ol S8 oS cal (S5 bl 3 cpdie Ulyy 4 dtaly
Py JhisSls Qb el wes cdas b S o wilgn S 30l
Sled dbgl aly S 5 o sues JUK
© g 9 O3 9 S8 (2l Y

@i gladsls Jold lad sl o cdl wiige 28

Foo ol bdobe (90 bl opozen (VY) cul
Giloib 4 oie « Ko T WS cowl a4l o lgsel
G Ty (VF) ool 01 Vil lgscial 5 pgtions « Ll
S5 ey Bl (ol 40l ookt sla gl o sl 0nd
sloyldle JSas 4 e Wilgiee (LY o3k lashe L
dly wkige 3,18 oISl o lalllas (V+) Kb poseiig
2 (V) Wlosls )5 axgi 5)50 Jagy claisilen loy 2
3 oalatl «(g3glgtag ) Bl wdine 38 slaoged I S0
ooy & ol ladsho oged cpl )2 (V0) cusl Slop o
ol 4l )3 5 oud Sl iy 558 g5l (sl g g
oy Sloyd o5 5l eolawl ((gousie cildllas (YF) 15,8 0 Hl,8
(VV=YR) Slosges ()55 pgrding (3Ll

(soigee Sl o3litl b posting (3390 (giljl e KB (g
I Se o Jesits Jge 9 (oo %) 51 (Ll Cle Ml el
785 Collas musilSe (inen ol (5908 ponlidg y sl
Osmlize Jlazol g e W Ll b ceyls 4y Lol Jlazl 5 Lo Jolo
XS 8 gy 290 b ey 5 (55
owSaidgul =Y

Slos adyy JUS slagley g ol laosde dlus
P Cadbge 1 VL Glie > leyd (sladyy iz e a0k
551555 2,509y wlolyp Jloas! oleyd S’ oo bl byl b 3l (6 ybomn
S bl s 59,5 Qb (3908 2B Sl Sl oS 392 Aalgs
el sl ol 3 0l Gl g esel il Wl Gl
Al oSl sl @l sl (sline & el Szl
oo ol (5 Ll il bl e ok 39,55 b ok dedeo
4 pled cubld calize Ay (gla el @ Fwly jd &S canl (ool
A ilojl sl alste Glaoged sl o Ll 1) bacuwdlgsal
e 3255 1 odlitl dmoged cul I (So (Fe) 2l 3924
0503 53U 3l e ol Jgaeds JUIST I8 4 (oolss sla Jols
ol Syp oMt I S5 (in vivo Sa J3h) cul WS
Elyl 4 pled Cubls & conl (oobis lash I (aie 5Bl e
adbgBdl udgpd) b 3 dgrge sbaJole il
I xSele polate & pomen adl w1 (JUbesl slaJobe


https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

bbb clble depd 58

S0l Calisee (sladdls jd cdl awdize (s p)5 5 (6y95e

> AY °}3)*°| A.»Lwyu.o |) L’)’9)’ L.m\j &S ol ods J.a.iw)
ly Blgi oo g 039 olyen olacuibe b at) glacuwgisl S Y
oy (Gidee  Clidw 5 Bl cawy olill
Keratinized stratified 4 SkinEthic’s gingival epithelium
» pab Jb ;> squamous epithelial products EpiOral™"
Pblee (o yiwd
3 008 Cal owaige Y-

(29l Callaol 3l Jlos 4 Bl a8 iSOl 18, Cuwd ]
038 IS ()58 prdiw Wil (geelgsl Glasslen 9 (2l
dgd e LS logiwg)iS plpie b &5 Gl by Rl .l
238 Ll olyor (3lausd g bl slacisee da Saws L Ul
5 JBb ecsome sisel) it I Joko &5 e 31 3
ol & g & Joho plolid g whad S (JUgl g
2 e e & 28l e (53 il il s b sk
Soy 2 &S Sl osd gylre JUWb ) clasle | Slllle sl
ool 4 Ll (FY) b oolaiwl wadb edly cuiS PLLA Cauyb
9 awsls Tight junctions oUle b Jsbe cpl a8 03 asuin
(V) S5 33 glo b Sy S el sy il
ol g oad (plulis (Sl sa8 JUB ol y9i5en sladshe 059l
sladsbe 4 Sy o Ghge ploenl s bty sl
(FF) 238 ol 1y 5ol Wl g Bl e sl

Sopd g ileil gy Sl 0f J) el il Jb
cos &S 08 5w b hlew o oileadl Bl slacdl
pbol Jls ,» Clinical trial ¢y & Wl )3 1,5 ol5gol,
(¥0) cul
Ployd Cilpoy! -F-Y

S0 )0 3wl Sey leie a4 cuilea] 3l ookl 0 ol
ool (213 )15 4y dtanly S0 (slaciliey] o sl Jod 390
2 odes OMSie I (S il B oo 5 Al b Slgsaial jo
Julos b cilassl olblys 0)lge el )3 oS cul o cilil Sy

ORIB 5l Ll ol )3 o8 dizs ale Vgl lgsl o

ogmailegyoned Juade (owiige V=Y

A3 Sy & Casl Slodomy s Y guileg)ged Juade
el UL ogse mly ool 55 IS s Q) b bog s
S Slogas o 355000 SIS sy NSl 2Bl S5
Sojls e Jate cpl 8L cwtign Cad b ] (b (B9pad 8L
Bypat gilojl andl adlge Bgpal 5 ploil ci g3 (giljl
sz on ol Ll WSle cul SR plyiul & cus
Sl bl oS o Sype g8 & (it oo s
dlges L 1) b 8l iSO g jlsle 0ad gilejly
2 Wl o a8 Wload olulid yume (pl 43 (s34x0 Ay (glo,SE
(YA) aisl asly bl (i85 ate (gilosl

33 bl olwly Yoo o Voo¥ ol o Sllllas j»
S 904k 9 Sl SV iz I (gl dd plosil (6 Sgnels
a8l o3 CapuogyiS sl ol & 03 s]b (PLLAHA) el
)5 AABMPT b cov & a) caodligymd sl 35 5
Cygo & Canyld oo g b Jdie Gl pl &) cdgy a8)S
oy s ¥ bl ol s 8B g0 4 ) (g 2
oanlin BB auio byl b ol 5 Byt gl
Lo il wtine 56l a5 o ol adlas oyl (YA) Lo
i il gre cpl )3 &5 Lz pn )15 3529 ) Vonileg)gred
Dgud o0 00D 5
O bl g Cuwgy b owiige -T-Y

(SBgw Sl a8 Ghlan 3 s bl 5 Cuvgy il
WSloaly cawd Gl 1y 0gn il 5l cewd gy b Sy sl sl
sy cBedlS Lol adsl clapleys sl Slold Caenl (gl ls
Joal cus I clbaY ) eolitel muw 4 bl oo
ot C8L ol gy CilS ml) 8 SosS lagas
Uiy 330 SeilS clmoslitl Cgs FDA Lawgs a5 cusl (gl
FDA jl &8 oais (giloil cwg &Y guames (solod ccawl a3 )5 )3
S5 Jbbgs Foreskin I gide sba Jolo 51 cbyls adgi o5l
o5l WSlgs o &S Wyl Jamwlyaden oUle e oyl closs
() 28l 2l Congy Jpuazme yio Aeees

Grhe ()i poligl Syl Cwg wile g plad bl


https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

(\Y‘C\\ )LQd A D)lAa:’ AA 0)9.))

ol sleyd ¢ cusligy Sless g Sy pole olSiily (Sisjlis aloee

o il e S oS Wlead el dlie )
() Casl Wit sl yply

O3S cunl (g3ljp3le pnds L g plS BIKS aSL) 4 asgi b
oo I odliwl 0950 oyl ply iy o LSS ) Lo o)l el
2550 )18 s Sl 3)0 1l (568 5 o JjuS g el
oy =¥

&S Canl Sl slaylid b (g5lujl ooy (S islis I Bum
gle g lee Jold dajlislo oyl ety oo 5l W Sapwg S1 5
ooy b pBILT wujaels g ol b s o cul oo
O GuiRle cou Cdl pwaine )3 el Wb (niSUle
(%) sl 005 g as rnbs (el alwssy 0333 o] (glacdly

plxl oo gl ilojl lp o3k Slges Slllas Jbb 40 b
buwg oad ploul adlas jd sl 034 ol Cuddge b g ol
598t b 0900 iy il ¥ e oF Jlo o ol )Ke 4 Iohara
B g gle il 4 e s G o3y slab b o
dle> ool sl sk glgl I odlatnl .(0) 1355 b (2l b
3 ol e g b ol Qb gt laglus (gl
(F) 25,8 s zle sbul 4 jorie sl dtusles

I PSSt Yl S8l qwtige 0gud 4 > s (s5lejl
odidd oS5 CanMuglel (sla ok aSTy> cconl o> zle (g5bojb
gle B (> e 4 gy o S OIS g, Sl o e
odd asuie jgpel D, 1) 365 muey el 0ld ol (sline
CallB wcaslio Ll 3 o JLb gl slo sl j) adns 45 ol
» ol)Ken ¢ Harada 35> 1), caodbolel (claJoho 4 plos
odnlin b oy pll yhge (oluB slaylis g9y g &S (ladlas
Ol (S5 Jsb ples 53 U pglie adgs o bl el (ol g,
b Jgl wle gladshe pllid 4 Bge o
oo Slojply joe (pizzen (0F) a5 bl cpl SS9
015 gl s oo CusMislel 4y (o3liy (gl Jobo 51les sl a5
ooyl olwlid Dgd e oael Notch pathway o« cuwl
codbslal @ dilie (ol gbdole M Sl
buwg YooV J & ladles 0 0kl eaiSSS
b 08 cblsks @b pbul (V) o, Ken 5 Honda

P o Jb &8 GsSuSS agd e lesl plynl Jobo
el 5l odlizul Jold Wlas,S )18 b)) 5yee cilises cliging
1l Coll Sgun g LCA SIS WLedlSel dagyae
(£5)

it ol dacdl S sl il oo (S
5l calises Glalllas 3 (FY) sl ploscinl (aslds jo ezl cély
o1 oolil il LS (gl apmsd 5 (Solyos gl
oy Jdog sl cegw cle @ Jodote slacSiol Ll
@ opd bl L(FA) sl i ogllae gols omly (Sromastodly
5 4ol Sam e 9 @ISy Ul Slivgen Cusls e
Jods & prolie o2le oINS i Caals 35 5 ol S5
o e 9 0392 (o9 5 O35t 3l (oS 5 o3l cal oo
326 350 o1 42 o Jshes calio 8l g (6l 59 S )55l
S olgis 4 (PRP) ey 5l e lowdly uzmen (FA) col
(B°) Cosl 005 GBS lyseisl Col Lwdine > yige A3y 55T
cutS el docilayl oo Lide sy iy ) odlizl
ol |y ol it oot Sinlginad 5 Cilear] (s, g nCasdlgitl
S o

J5S ilodlil pglaie 4y jSos srelcuibos slasiy) 5 S
il eolatwl L Drug delivery (slapims oy (sloygSlh oud
S SV GlajingSue 0)) Cusl ciliee (sl jhung S
Lidsy b s IGF-1 | TGF-B wile (cidy sboygishs o)l
il 3 |y eelcaibee ol Wity bedey] zsk
e syl S gt
oI5 SIS —-b-

S 9 Lyt oS ol JE olole (lons «d 5 plS IS
Bl oy )3 (5955 3,509 gm0 g5 Jlim o Iy 9 b
S cwl Gl gcdls g e Jls d g pls
dowg 4 Bl o Bl wdins AY) )b g o 1) slaCedgaze
bz glashe I odlital b py sbacdly o 5 plyeinl (gilojly
D98 wbpdy (il glop plgis 4l claygsh g sl
prie &S J3s0 Gl plo piass (Uolid 59y 2 Sllllae 09 el


https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

bbb clble depd 58

S350 Gilises (cbasls )3 Cly wdine 3,)8 1 gy5ye

sl b goo glolid M opl 5l Sl
alf a4 pl a4 B & cwl w5 JUB ol (ool
Ciliar) 03 gy SSs5a 50,50 plagl sl s ela ksl
o 0> yiagy 30 soke L &S Sl JsSsd oS |y el o
0556 ;0,5 Gllpl (S5 g dales cule ylys cpl o o)
ol ST 4l Clasl 5 o b odd culiay] s bl
g oL 8 oad Cilel s 4 el lagl woley
(V) sl Jlguo 3590 9 48,55 )18 (g2 (o)
S D )3 CBL (owiae 32,55 59, Ll Blge
Gl podite s gt e o Alxej ) (3L Yl
a o Jolw cpl 5l b oolawl 51 L8 Wb oS cuwl o dlol ojlass
o J Gyl 95 it s (FY) 298 3l Gy g 1yl
Jo 38y )9S B £ 5 g (Fohan g b latun)l il ¢lyl
5 ke slacilal 5y Jloiol ol p ogMle sl 350 Sl
oxd gl o adshe (alisges g (el phus buwgi Iacaw )l
Cilros! €l (aging wile) S3glan Gluogas Bl o)y ol

b o gy iy Mo 35 SBlbl slacdl b o

5 35 4
od lplil plo d cdl wdipe Wled &S K> ga
bl 0bise 9y Ol oS> Slacdl (pwdine 1> (sl sl Al
& ol )3 sy b 4 (ol sl Jsbe Cliiss cdpiy b
Ol Bl pwdine bawg oad (Gilojl slacdl 9> Gl
Candl b aoye ol > oS asl i wnles (950l eguae dlge
9 Whoj ol 3 (Sl Aol )3 SEMBI Sl jg) & pgf)
ol ol (S35l higel ol a4 comie cpl 3905 a8LS] 5
eoilgl (dl wdige Alo (sha> pole 4 @Bge 4 drgi L &S

1- Earthman JC, Sheets CG, Paquette JM, Kaminishi RM,
Nordland WP, Keim RG, et al. Tissue engineering in dentistry.
Clin Plast Surg. 2003;30(4):621-39.

2- Baum BJ, Mooney DJ. The impact of tissue engineering on
dentistry. J Am Dent Assoc. 2000;131(3):309-18.

AR

pow Joo > ;I (Enamel Organ Epithelial (EOE) cells)
@il (595 3 06> G sl gl b S5 0 g ol br a5
ol oSS o g zle (sloylis o catan ¥ 5l dwy a3 3 )1)8 S5MS
Ohl&er g Hu ¥+ of Jls ;o Koo laallas 0 puioed L0y
L5 acwwMglel 4 Hlgscwl jre o3k oo plad 4 3890
g el e ol sladsle Syl adlas pl ) (BA)
b 0dlatw] S paiilie 0 g uin Sl JWB ol sla sl
Mbgfuw,)% -0

b g yz0d 5l ealatwl b amdy cusd sy (5 05 4!
Oleyd dx &S dad oo pbl il SaST @ el g 0
ISl olyen Slold Mo b Lol ] o Hlod 4 9o
yol opl il S8 g iy JolS (g5lusjl ootz e 1 Cilaal
5 poiew b zle due wle Ldlise slacdl pla aejls
dilizeo Glojpele slagSdge I odlial b JWog y (LB JoSuis
Al e

pbol ) Ken 5 Young lawgs 45" Sladss o ¥ Jlo jo
P Jge G JoSdgh 5l o b (Jobos (gmmiliwgus Cilian] s
4 e el s BB (Boe patiegl JBI 53 csuin 4SS
Lol (B) 03,5 Sl laylisle 4l b lass alie 8L S
sl gl sl oSS MalS” b lis a4 il opl wlawlis
5 Oloinl 20 (oolis sl sk 5hoslatwl b 38 sl a0
ctelbie @l 4 pme (g (i gd podlica] ladsle
RARNRVAS

rl 3l S el gl 3,S09) 93 5 JolS” 5 (il 0!
9 Caibsel g oiinlejl o UL iy LSl Jols a5,
Gl ok (pgd 3,505, bl aSls > sl 003} 39390 oy 45
od o lal les 5l Al e Cayls g9y o oad amslS ool
Jb o (Fr) B8 bas Sl lajlisle 4 5 oas culwsly
39> g0 O\JJ) Sl o8 (gilwsl oly 50 (gddate &ML yol>

&b

3- Kaigler D, Mooney D. Tissue engineering's impact on
dentistry. J Dent Educ. 2001;65(5):456-62.
4- Langer R, Vacanti JP, Vacanti CA, Atala A, Freed LE,
Vunjak-Novakovic G. Tissue engineering: biomedical
applications. Tissue Eng. 1995;1(2):151-61.


https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

ANl ) o)losd ¥ 00
) ) )9

ol sleyd ¢ cusligy Sless g Sy pole olSiily (Sisjlis aloee

5- Zhang YD, Chen Z, Song YQ, Liu C, Chen YP. Making a
tooth: growth factors, transcription factors, and stem cells. Cell
Res. 2005;15(5):301-16.

6- Minguell JJ, Erices A, Conget P. Mesenchymal stem cells.
Exp Biol Med. 2001;226(6):507-20.

7- Balic A, Aguila HL, Caimano MJ, Francone VP, Mina M.
Characterization of stem and progenitor cells in dental pulps of
erupted and unerupted murine molars. Bone. 2010;46(6):
1639-51.

8- Gronthos S, Mankani M, Brahim J, Robey P, Shi S. Postnatal
human dental pulp stem cells (DPSCs) in vitro and in vivo.
Proc Natl Acad Sci U S A. 2000;97(25):13625-30.

9- Miura M, Gronthos S, Zhao M, Lu B, Fisher L, Robey P, et
al. SHED: stem cells from human exfoliated deciduous teeth.
Proc Natl Acad Sci U S A. 2003;100(10):5807-12.

10- Sonoyama W, Liu Y, Fang D, Yamaza T, Seo B, Zhang C,
et al. Mesenchymal stem cell-mediated functional tooth
regeneration in swine. PLoS One. 2006;1:e79.

11- Li ZY, Chen L, Liu L, Lin YF, Li SW, Tian WP.
Odontogenic potential of bone marrow mesenchymal stem
cells. J Oral Maxillofac Surg. 2007;65(3):494-500.

12- Wu L, Zhu F, Wu Y, Lin Y, Nie X, Jing W, et al. Dentin
sialophosphoprotein-promoted mineralization and expression of
odontogenic genes in adipose-derived stromal cells. Cells
Tissues Organs. 2008;187(2):103-112.

13- Ai J, Tabatabaei FS, Jafarzadeh Kashi TS. Human
endometrial adult stem cells may differentiate into odontoblast
cells. Hypothesis. 2009;7(1):e6.

14- Shi S, Bartold PM, Miura M, Seo BM, Robey PG, Gronthos
S. The efficacy of mesenchymal stem cells to regenerate and
repair dental structures. Orthod Craniofac Res. 2005;8(3):
191-9.

15- Kaigler D, Cirelli JA, Giannobile WV. Growth factor
delivery for oral and periodontal tissue engineering. Expert
Opin Drug Deliv. 2006;3(5):647-62.

16- Boccaccini AR, Blaker JJ. Bioactive composite materials
for tissue engineering scaffolds. Expert Rev Med Devices.
2005;2(3):303-17.

17- Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal
diseases. Lancet. 2005;366(9499):1809-20.

18- Seo BM, Miura M, Gronthos S, Mark Bartold PM, Batouli
S, Brahim J, et al. Investigation of multipotent postnatal stem
cells from human  periodontal ligament.  Lancet.
2004;364(9429):149-155.

19- Lin NH, Gronthos S, Bartold PM. Stem cells and
periodontal regeneration. Aust Dent J. 2008;53(2):108-21.

20- Gronthos S, Mrozik K, Shi S, Bartold PM. Ovine
periodontal ligament stem cells :isolation, characterization, and
differentiation potential. Calcif Tissue Int. 2006;79(5):310-7.
21- Techawattanawisal W, Nakahama K, Komaki M, Abe M,
Takagi Y, Morita I. Isolation of multipotent stem cells from
adult rat periodontal ligament by neurosphere-forming culture
system. Biochem Biophys Res Commun. 2007;357(4):917-23.
22- Seo BM, Miura M, Sonoyama W, Coppe C, Stanyon R, Shi
S. Recovery of stem cells from cryopreserved periodontal

ligament. J Dent Res. 2005;84(10):907-12.

23- Kawaguchi H, Hirachi A, Hasegawa N, Iwata T,
Hamaguchi H, Shiba H, et al. Enhancement of periodontal
tissue regeneration by transplantation of bone marrow
mesenchymal stem cells. J Periodontol. 2004;75(9):1281-7.

24- Tabatabaei FS, Jafarzadeh Kashi TS, Ai J. Stem cells
therapy: Innovative treatment of periodontal diseases. Presented
at 9™ annual congress o0f Iranian Academy of Periodontology.
Tehran, Iran;2009.

25- Tabatabaei F. Gene therapy for tissue engineering in
regenerative dentistry. Presented at 11" Iranian genetics
congress. Tehran, Iran;2010.

26- Ramseier CA, Abramson ZR, Jin Q, Giannobile WV. Gene
therapeutics for periodontal regenerative medicine. Dent Clin
North Am. 2006;50(2):245-63.

27- Jin QM, Anusaksathien O, Webb SA, Rutherford RB,
Giannobile WV. Gene therapy of bone morphogenetic protein
for periodontal tissue engineering. J  Periodontol.
2003;74(2):202-13.

28- Giannobile WV, Lee CS, Tomala MP, Tejeda KM, Zhu Z.
Platelet-derived growth factor (PDGF) gene delivery for
application in periodontal tissue engineering. J Periodontol.
2001;72(6):815-23.

29- Zhang Y, Cheng X, Wang J, Wang Y, Shi B, Huang C, et
al. Novel chitosan/collagen scaffold containing transforming
growth factor-[beta] 1 DNA for periodontal tissue engineering.
Biochem Biophys Res Commun. 2006;344(1):362-9.

30- Tabatabaei F, Jafarzadeh Kashi T. Revolution in the future
endodontic treatment procedures with stem cells. Presented at
13™ Annual congress of Iranian association of endodontists.
Mashhad, Iran;2010.

31- Cordeiro MM, Dong Z, Kaneko T, Zhang Z, Miyazawa M,
Shi S, et al. Dental pulp tissue engineering with stem cells from
exfoliated deciduous teeth. J Endod. 2008;34(8):962-9.

32- Dobie K, Smith G, Sloan AJ, Smith AJ. Effects of alginate
hydrogels and TGF-beta 1 on human dental pulp repair in vitro.
Connect Tissue Res. 2002;43(2-3):387-90.

33- Friedlander LT, Cullinan MP, Love RM. Dental stem cells
and their potential role in apexogenesis and apexification. Int
Endod J. 2009;42(11):955-62.

34- Mabie PC, Mehler MF, Kessler JA. Multiple roles of bone
morphogenetic protein signaling in the regulation of cortical
cell number and phenotype. J Neurosci. 1999;19(16):7077-88.
35- Roberts-Clark DJ, Smith AJ. Angiogenic growth factors in
human dentine matrix. Arch Oral Biol. 2000;45(11):1013-6.

36- Risbud MV, Shapiro IM. Stem cells in craniofacial and
dental tissue engineering. Orthod Craniofac Res. 2005 ;8(2):
54-9.

37- Mao JJ, Giannobile WV, Helms JA, Hollister SJ,
Krebsbach PH, Longaker MT, et al. Craniofacial tissue
engineering by stem cells. J Dent Res. 2006;85(11):966-79.

38- Alhadlag A, Mao JJ. Tissue-engineered neogenesis of
human-shaped mandibular condyle from rat mesenchymal stem
cells. J Dent Res. 2003;82(12):951-6.

39- Schek RM, Taboas JM, Segvich SJ, Hollister SJ, Krebsbach

VY


https://journals.tums.ac.ir/jdm/article-1-41-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-06-29 |

bbb clble depd 58

S350 Gilises (cbasls )3 Cly wdine 3,)8 1 gy5ye

PH. Engineered osteochondral grafts using biphasic composite
solid free-form fabricated scaffolds. Tissue eng. 2004;
10(9-10):1376-85.

40- Naughton GK. From lab bench to market: critical issues in
tissue engineering. Ann N 'Y Acad Sci. 2002;961:372-85.

41- Izumi K, Terashi H, Marcelo CL, Feinberg SE.
Development and characterization of a tissue-engineered
human oral mucosa equivalent produced in a serum-free culture
system. J Dent Res. 2000;79(3):798-805.

42- Vag J, Byrne EM, Hughes DH, Hoffman M, Ambudkar I,
Maguire P, et al. Morphological and functional differentiation
of HSG cells: role of extracellular matrix and trpc 1. J Cell
Physiol. 2007;212(2):416-23.

43- Aframian DJ, Tran SD, Cukierman E, Yamada KM, Baum
BJ. Absence of tight junction formation in an allogeneic graft
cell line used for developing an engineered artificial salivary
gland. Tissue eng. 2002;8(5):871-8.

44- Lin CY, Lee BS, Liao CC, Cheng WIJ, Chang FM, Chen
MH. Transdifferentiation of bone marrow stem cells into acinar
cells using a double chamber system. J Formos Med Assoc.
2007;106(1):1-7.

45- Baum BJ, Zheng C, Cotrim AP, Goldsmith CM, Atkinson
JJ, Brahim JS, et al. Transfer of the AQP1 cDNA for the
correction of radiation-induced salivary hypofunction. Biochim
Biophys Acta. 2006;1758(8):1071-7.

46- Pinasco MR, Natali A, Loria P, Bolla M, Hagege FJ.
Integrated biomaterials science. 1* ed. New York: Springer;
2002:601-54.

47- Tabatabaei F. Tissue Engineering Applications in Oral
Implant Surgery. Presented at the VI™ international congress
Iranian Society of Oral and Maxillofacial Surgeons. Tehran,
Iran;2010.

48- Boo JS, Yamada Y, Okazaki Y, Hobino Y, Okada K, Hata
K, et al. Tissue-engineered bone using mesenchymal stem cells
and a biodegradable scaffold. J Craniofac Surg. 2002;
13(2):231-9.

49- Isogai N, Landis WJ, Mori R, Gotoh Y, Gerstenfeld LC,
Upton J, et al. Experimental use of fibrin glue to induce site-
directed osteogenesis from cultured periosteal cells. Plast
Reconstr Surg. 2000;105(3):953-63.

50- Hibi H, Yamada Y, Kagami H, Ueda M. Distraction
osteogenesis assisted by tissue engineering in an irradiated
mandible: a case report. Int J Oral Maxillofac Implants.
2006;21(1):141-7.

WY

51- Tabatabaei FS, Jafarzadeh Kashi TS, Ai J. Biomaterials for
drug delivery in dental tissue engineering. Presented at 4"
Iranian controlled release conference. Zanjan, Iran;2009.

52- Robin NH, Baty H, Franklin J, Guyton FC, Mann J,
Woolley AL, et al. The multidisciplinary evaluation and
management of cleft lip and palate. South Med J.
2006;99(10):1111-20.

53- Juriloff DM, Harris MJ, McMahon AP, Carroll TJ, Lidral
AC. Wnt9b is the mutated gene involved in multifactorial
nonsyndromic cleft lip with or without cleft palate in A/WySn
mice, as confirmed by a genetic complementation test. Birth
Defects Res A Clin Mol Teratol. 2006;76(8):574-9.

54- Tabatabaei FS, Jafarzadeh Kashi TS, Ai J. Teeth tissue
engineering as a new field of science: impact on restorative
dentistry. Presented at 9™ international congress of Iranian
association of restorative dentistry. Tehran, Iran; 2009.

55- Iohara K, Nakashima M, Ito M, Ishikawa M, Nakasima A,
Akamine A. Dentin regeneration by dental pulp stem cell
therapy with recombinant human bone morphogenetic protein
2. ] Dent Res. 2004;83(8):590-5.

56- Harada H Kettunen P, Jung H, Mustonen T, Wang Y,
Thesleff I. Localization of putative stem cells in dental
epithelium and their association with Notch and FGF signaling.
J Cell Biol. 1999;147(1):105-20.

57- Honda M, Tsuchiya S, Sumita Y, Sagara H, Ueda M .The
sequential seeding of epithelial and mesenchymal cells for
tissue-engineered tooth Biomaterials.
2007;28(4):680-9.

58- Hu B, Unda F, Bopp-Kuchler S, Jimenez L, Wang XJ,
Haikel Y, et al. Bone marrow cells can give rise to ameloblast-
like cells. J Dent Res. 2006;85(5):416-21.

59- Young C, Abukawa H, Asrican R, Ravens M, Troulis M,
Kaban L, et al. Tissue-engineered hybrid tooth and bone. Tissue
Eng. 2005;11(9-10):1599-610.

60- Murray PE, Garcia-Godoy F. The outlook for implants and

regeneration.

endodontics: a review of the tissue engineering strategies to
create replacement teeth for patients. Dent Clin North Am.
2006;50(2):299-315.

61- Tabatabaei FS. Teeth tissue engineering: A prospect
alternative to dentures. Presented at 10" international congress
of Iranian association of prosthodontists. Tehran, Iran;2011.

62- Yu J, Shi J, Jin Y. Current approaches and challenges in
making a bio-tooth. Tissue Eng. 2008;14(3):307-19.


https://journals.tums.ac.ir/jdm/article-1-41-fa.html
http://www.tcpdf.org

