[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

sy Th alabys
d"'Ju G‘J’ é&ﬂ—@q) am‘g}:

gl 53 45033 Pt «.?.L'Jb dt".:""\'é'.‘ Sleds ;é:"‘&"}’l. (’-9“‘9 o&sls
'
N 22 (YAY 45 5 315 ,0) PAC = FAR dmis o o5lad patons Sl

ISMJ 2015; 18(3): 680-689

S 3 ) P 3 S dw DL oy T

*Y )

ST NS

BT aTY JL«J.& “;J'ALL@ QL‘I-\,}‘}:‘A r_’\& oKl sw)\.;@l& ‘_SJA S y f—’k‘ 65.\‘..’&.&;2 ‘w)uc_s‘" é&jﬁ @\5)5 _5)‘5\:5 Sy SO\l J'Sf\

1 ol (55 g0 (S p ke Din (Lt OIS sy 5 (53l e 5 (s, ST 055 gas’

(QRE/T/Y0 e by —QF/1/Y 0 tallie 3Ly ,5)

0 S

YoYr dle 5o sl cnl 5l Jeol 3 5m 58 0 s S Sl (S35 4 sland; Ole slag,al n FEI S (S s 4w Sl
by ealie (lwosky e luasls 5 Kb plee (oS 53 G e ) Dl LS I8 5 Y 5 le A/F e
Sl slasl gy Ol guuld ol Gl s 5 Il glas 8 51 Al dal s (Personalized medicine) «bf 25 3
ol Sl 33 8 o i i bl SKeS @ DL ja e sl p DLl slasl sl gdm Aw SSL wdige Spge & ()
Sl BB sl bl @ sl 35 2 S5l 2ol Sl 5 G b 31 s BB awtin 2 LB bl il 5 s,
Sem S3I5L sl wlal o 5T gladts Cile 335 o e Soha Aw s Dl 503 53 2, 51 Jloms
s ol Gleos glacdla, G 58 e el 5 Sl BT G 5 e 9 S0 sbml Cage (g 4w Ol L
o fom ) Pl (S 5 813 S 35S el (Kd5 B5sel 53 Ol o S sUT (has g0k Ol sladde ol Sl ppizan
KSR oS 53 15 1 Ren g sl FE LIS e 4l sile e ) Cudhe 4 dly mleo WS & Kl sdm

s g i S5

913 @ilelay i BTk (K clasl X a1 gdlS O3

Sl 5 (S psle Sl ool (S G e 0dSliasn (ol (S5 abos ol s Sl S Gedn*
At s Sl folle
E-mail: inabipour@gmail.com


http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

\va¥ Jﬁ,@.@}.ﬂé}a/‘ﬂ a_)u/r-h-\’.hh Ju

el s 5l a8 e il s glasilal ool
w5 0y 5 S Sl S sladilels (S Sl
o gn 4 Sl (GAIS sla S35 cpan (V) 3505 00
SIS o5l o3 33 3 e 0581 o Sl o
) L o s e Pl 5

S 5L e Gl e Oy i o
5ok SV Sl 5 ocsle s Bl Ge s
3 b L3 0T I O 6w b 352 o i
Lol (SHlgl mbo wlb cas st
Ay el i st Bes S s el
S 5 Y) das Olis s 31 ledsl (6o 5,8
i e lodal G aw Sl (50318 )
Cotlo a4 jummie odiol opl.coils dal g Olast s
(Lewis) 5530 w5 oy el Ol ple
oy glacdl ol gy 1y sews sla,a e
= sl e s 8 L = ol el o35 dnu g
sy Soi) il (o sla a5 B
B SES S Gurp b S Sl e s Gl
- (eals bS5l pan Lldd LSS
SRl Gl e Sl gl Sl oS
L 5 Y) aeS e oslanal Lagyls

odlinal a5 SIS s 4 s Sy
Jiosden 5503 5 Sl S5 g lse (S LS
5 3L U osjle o Lge 1) Jass S (Hydrogel)
o 03 S S osls S asy sk
Lo psr S Sl S5 Cap 03538 xS
Srmas Shs sl s pal el els ann s
(02 p S L&) Ol 5, L S 50 cpl 4 o]
(V) 350 (oo 53

Soskd DLl 58 &S Ll oo e sy ol

GALE 3 DL & e G 4 Sl

VRV

Ghn s (b plaarl S Gl 4w Ol (55518
WY oY oo 4 Jhaws glaels gal 2 L)
VAAY Jlo 5o dbs s s 5L s 5la 0
L Sl e sl s I8l
~ »lg e (Stereolithography) S s 5 ol
VAL ams 0Ll o SIS s el glaalole dir
5 FDM il glagosts ind by b
sl NAAY e 55 5 Ls S e 35 SLS
e Pl sl s MITew bl )b
e Sl 5o OLadl e s (g5l wles &S sum
(V) sls Sl ! (g

@dditive) i3l o5k &g aw Ol
LY 4 Y 0Ll 5l G 4w plurl oS
5,08 L ssle e slee I
Oley L2 (Al (gusbd cpl OLE3 a2 (5,518
Ol 5 Sl (b 4 5 Gl Loy
0Ly s S T Iy 3l oy po 40 Je £l 3
Ll ol 3 G s 1y JolS Jie G 0l e S0
Ll el 4 g 4w Sl S8«
S L el (s sladis (g5l
b S S b el (Sl L 'CAD sasls
LS o M5l

SIS (63 Shes Gla S5y (gim 4w SOl (5,58
Ol 3,08 Qs 5 Shee (cpilid (s o Lile
Sge 53 55 5 edidy s e 1) S Al 5 slesl
2308l G e gl S 4 S
el 03508 Ol 1 dly e Ol ol

! Fused Deposition Modeling (FDM)

% Selective Laser Sintering (SLS)

® Massachusette Institute of Technology
* Computer-aided design

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

FAY /QS.&J;_’ S ) f_,l&).: 64:4.4..':5_4\? a.L'ej

BT

SV sl slad sk (regenerative medicine)
L ol 5 ol K558 slacil sladpe
RS il 53 503 S bylse ad; (sla B
S s 1 dge ol e 5 b3
Colda 1) dle glacil 4 pla 5 Sl 2SO
Caler ¢ Gosad (nl 53 s 0 15 LS o0
Sl o s 28 e plil i ls (g5 51 Lol
13 IS 5 Jsbe G 15 sl UGl s 4
ol pm (Jho chle(odS e b
(P) 335 ol b ks Dr glad b ks 5 s
S Sl (553l 3 S agdin s ol plad L
Sspp sy pde Sop Hlr L b el wig
sy edd anle SL s Sl 5 s (S
ls il e ol Al il oS s
oo G35 sl olle s pe 5 oL cla
bl SO s a5 3 Shese L

3 208kl 5l e slaalKils S pia IS
L Ses nhdsd &b LU G o MIT
Sl gy Obr w0 ) S35 5 Sas
L V) el 03305 3 Ly 5l ol Sl
o Sl Ol e sl Sl sl s oyl
200 ol 8 ls S s 0 Sl 1) e (sda
S o35 by de oY 4 Y CllIS
O sk ezl b S ol oy 4 J5 S 505
5l Oigdy o8 LLOEIL il 4 Olg e
ol Bl s Bl e e $8SE gl
OSLS g sbpb o i Sl Sl i
sl 2 Jie Kby il il ol
GediS w5 L ok slaedsS iy (oLl
5 G e gbdinde 08U Il (ol
(A) 505 5L g gae Jsbe Slacs

g 4S50 (il wlis o Lagols sl
55 |, (regenerative) w51 5L Koy 5 <ol
GAS sl ke glaaY OT KT Jle .S J e
035051 s L &S ol (Organovo) s -
Sl lael Gt 5o culg 5o Bl el A 5 La gl

Ly el S g
Olgmeal 5 Sy Sl 53 0581 o s Oy
2 dpsobul Corge aS Jy e s B clail
5,58 i e (Personalized) <Ll Ss 3 o
Sl gabla s 31 Bl pl b (F) ol sl
Cnd LS o S Jool 55 5l G 4w e
Sy slael 5 sl 5l g8 oledbl el s
AL o 4SSl pss 5 3L wdls 1) Jte 1L
e S slagly & 1 Sledibl Jlasl LUy
(alzl,aj.,\.ib. asls | lacsl Sl L;lﬁ_)iib; J s
Lgime ol ol b1 adshe Sl Wl 50
G BB sl 5 B cans sl bl
Sl dw ) ol o L OIS e 1) e
Lk 2l sl (HBESLl Gy o S
Corse Gl aw ew Ol e s L UO)
SR e 03 O s sl S R

.,\isﬁ Jal g

Sha dw Sl (a5 glas 1,8

pa8 g SBb b Hs (gda dw Ol 5,87
03 Susbd ol 31 HL s aS Ve gans L}i‘ﬁ‘j‘
L) oS elimad gy, 5 Sl glaclls
Sl Ol s 5l Sy saes 03 L Sl
2 S ae Sl o8 S ol
AL g s ol csle ol 8 Ko

ALl Koy osal e oSl

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

\va¥ Jﬁ,@.@}.ﬂé}a/‘ﬂ a_)u/r-h-\’.hh Ju

o g ;f.k/ff\\‘

0) sl axsls |y Jshe Sl

Sl 5 LS sda 4 S Pl s J§i> ol
S s Lilg o &S Lz L= 5 5L
Ldsbe 51 b soe 5l (a4 3L L5 ad sl
Sl al s 4 a8 55l e Ol dSades
aw ol s Bl sl 5L ek el ailes
uﬂjz.,.f Ol ale u.ibzq,_p).,bpa L
S e sp5, Jske s Ske 5 (Xpansion)
(B) a4l Slslp (g5 208 s fass 4 sl 5
My 5 palle b 3L adige Sl S S
G Saised g G e 3L Sl sad
Sy dalp b |y sle G e Sl ogosle
b e aw Ol &1 5l i s opl L Bl D)
sl LSl cole Gl ml oo 4 Ol
5 (sl 5 Gy wmals (g a8 Ol a5k
5 G385 Dl b an Sl Lol Glagae L
ol ol 4 (i) ol as b)) wa b
@S G b sl el e sl
O 3D WL (S ilsp O ooy

ol g Gl aw ) Sl ealle o) LS
syl Sl Wl (555t cpl sl 5 Sy 3L
Sl Wp0d (V) LS e 5 ) o3k ) ords)
byl S 5 bowdly,d 58 b sy
Sldlae 8wl atle s OIS 5 eyl
5o Shas 5l b ol sl OLES iy 5 s
ORI D JCIW [ O ECIUVVICI PR tH WU = W
Jom s fes Plr L a s e 0L Sl
il b Ll e s el 552 (0135 Ol OIS
(3P OBdasn Ol S8 4 s gl Ol
Sy a4 sl Olalils 5 Sl ewdige

) 55 Jilj v.(wﬁ C,.Mq“)'wl.cﬁbiﬁijf

233 U b osae Gl e Sl i
Bl gl s gladsl b

Goleme b s2e 3l cxle Jo i S oy /)
bl K8 0 Hlb w Gigae S Ol B
2o N Ol Lok onl il *(CAD)
Cowsdy b oo [ 3L 5l el atle Jliows
05058 (oo g 31 Ol o 1y pgeas Slaesls 350
Lo oSl o b O el e Sl s
iz b ot sae Jiw @blie 51 L MRI
Sl saed Ll el atle (gl A
5 Sus5 dsel 3 L ol ole de K0s
A cul plas akibosle & by e 0158

) Pl Sl sl B b S ST

ol sla Jshe (5l /Y

Syas Seis sk 4 ol gbad b L /f
Sors Sdsh b pews s O3 o /0
5 o= b 5 St Gup sbadshe s
Sl a5 5 ol zaliS

s P /P

0335 3 e Sodd Sl e (n3lSL- /Y
() g 5 e 55 58S e

5 S Sl S Gl i ae Slr s
S 5o olse 5L dole & e Gl S on
ol g oslinad 3l b Sl 2 4 Ol s
03 albsd 5 (i e Sy bl ladisaee
P CPVOIS RO SR I =11 I T SO P RPN L
oy 8 K ot Lok 8 g adia s Ol
L by of esiar a5l 3 Ll e oS o
gl s s SO sl Sy sl K s

5 Pl Ol B sl i Gl6 S 4 b e o5

® Computer-aided design

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

FAY /QS.&J;_’ S ) f_,l&).: 64:4.4..':5_4\? a.L'ej

BT

Vooos g el Gpw et gLl s olsn (Sols
boshy cpl b3S U o ke
2 L em O B s 8 as U 5l (glaxkad
w05V el as ey U (sankad
e b il /6L Sl (5 e Sl s o) 50
2 Sl LS 5 s el gl glatly

08) 48wl 50 sal

o dlest 5a5l gl (Sen bl sadita /o
S DLl O 53 g5 5 625 sl Sy
sl gl Soll Cgr i 4w Ol gladte
G pslas & bl 5l o a5 1) >l
Gl b adlas O MRI L Sl 5
Ll e day am Sl il e ol 3 15
L Ul ool Glow oo sbT 51 pdo pmed s 1)
S aw Godd Sl sladie yiomen Syl rAlja
ol el St s (L el g
P 500 Sad e ges S 2015 65
BB sl LdEl imes s o
Sogpe w g 5 e il slr oY slasidsh

sl o o gUT sl s S
Sl €L oen el Ol e slls, 5 Je
sl &S Golaw 0L odomy sl slajlle
Soadl Gl Claasl Ol gl 0sd
gw.»ﬂ Sldde o8 il sl esls OLiS L(F) Al e
333 Sl (S A Do 0D Ol (S3Re D03
355 sl e L o b Sles 5 en
b el 3 JSa gl sladae cpl V) il
sbcila, ~b o leh & gl aw Sl D50
ol o Oles Ol L K55 ol

S e S Sl sl JSS 5 el

ol gz 5 il /o

o o 53 Lo Ol5 e 1 bgsy 5 o
Sl G sk e G bl s LB
b aw Ol e LB o MR Sl as
5 bkl s G5 e Gub s
3 O B 05 Gl Ll gl
305 Mg olie D) g0 a0 Jeaite

Ol gl SIS L S W g g Ol ol 3 i
AL L il wie 5 (A g8l 2208 L
o3 el s 550 IS0 5 o3Il 4 (Szadly 5 b Slakd
| athas) 0155 o oy A Pl (558 L a1 6
55 o3l Glea 3 5 ol s 5550 K5 5 o3l s
6 g g 03 S aw Sl 38 5 S W5 ol
P ois G Dppe 4 O Sl Lo s
Codle 5 Codl Glaay o oS Al dal g Olay 53
03 G 4w Sl O 58] e ) das o a5,
I xSl dps i alsd SGS bl ol
Klos 5 Ao Q8 015 e 5 el esls 0L s
L cl B8 L cals o & 1y pled SaS
Fiean S S e Gdn e b 4 Sl
o 250 D3 5 s dS O S b gl 4w
el s Sl (sla IS 3 15 e o ol 0 Ul
53 G e ey Ol 38 L(F) aS Lk
5 S el 5 oo S
o g s s SIoe e S
A oo Sy letal s ) e 5 Sl
OY=10) das 3 st 06 K

aw ol 5,8 48 LSl g5 jame dloes (gdllis & o Ll
208 a3 ot e das e LS 1) (dn
e b S olis ol (A s e e S

oIS S |y Sl 5 3 0l Vg o st

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

\Yva¥ )ﬁ*ﬁ} ;l:,e/Y‘ e)u/rk-\:.ah Ju

o Dl Sl Sl o A Jlesl L
st S A SySulY dlesl Gl g
5 Jes semd AL B Sl slS Slayse s
) sl B S 13 b33, 50 Ol 25 el
oo b Gl s ae Sl sl 5l (S
Dby &l ey gl £ s s (ol
o Sl 38 L s odd VSl log S e
Ol sy Gday 4w e G S sdn
5 ooals 13 aallae 350 Jes 5t 1 OF dadls
OV bl b 1) Jes (G050

e Sl sk 31 LOA) Ly 2l s iS5 S
o okl (ganllas Cog o Jbe cxtle 5 (i

01Q) Sl ol o3l
sl b B 0ss Lald i aw Ol e
ol oS ol sds el 5 a3 S 513 iS S
G Do 4 Gl e el Ol glads
55 diles S LSS ) oy Sosl s arls e 5Ll
sl b &S sl 155 (65518 e oly 5o iz
bl Ol (bl 8 Glagsslen Gl 1
w oSty el Sle e plan s (1) o

Sl aw ol Ol gladie 5 )8 51 Slsl 3 5l se

o2l e 5 dazmer Lo LT IALL) Gn aw sladie Gl sl S 3T 5 @3l ol Stz Sl i 02 b s e aw by 2,8 (1 K2

Do o 5T o slal 51 (65 5melS Slad (uhns s Ja s 355 e 03 IS @ g5 il (il Cogr e sUT S5 ladde a3l Sl 51,2 SLS i s

o Gl Gl S A B35 1B geld Ol (g xedl slade C 25 e o3l (Sl and gl a4 ol Sl (g el e B ..x.ﬂdﬂ S

Sy Ser SaS Lol Ol Jie 655 o Sloesad 003l plnil D

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

FAP /QS.&J;_’ S ) f_,l&).: 64:4.4..':5_4\? a.L'ej

BT

w1l ey &S aba¥ Lo 58 il
YV 5 Y9) 5505 guames IS o

L sob Cmo Ll gl aw Ol Aoy 0 B4
bl sl S s i bl s o
Lol s JUl 5 s iy skt JS 20
Sea Lo a (YAYY) sl Jse )
Ohss olwssls o Gdn 4w Ol e )8
ralis iluesly 53 Js A8 e b 15 ol s
308 L e gotnsdy 5 Sl L1 S5 3 S
shls 8 v.iLAj)b 3590 33 o 4 Soskd Q—i‘
Sb et L Gl el
4ol b e (Narrow Therapeutic Indices)
BPERKS P PUNE SPP VR ERNCIF S O
(FY) g el 5lslS sl X ,S

& S oS
Sl 550 lacg,sld 5l Gda aw Sl (g5l
3 S s S0 xS 1 Gl 38 &S
gl s Sgh e 8 ol odls QLA 5
spao VoY Jlo s Vs s, VT s b s
2 S ae Sl o3 S gl 8 (YY) b4l
replis Solwosly orse 3l 5 Sy mle
5ok S (S bbb et e SL1Ss 5 (Say
Jgpin |5 e 5 3L Npm 5 i BlL S5

5,5 dalt

Wbl s Ko s gilwsls /s

SLISa 3 (San b S bbbl i 53 05l
ol 45 &S a3, (Personalized medicine)
(ol (el glaesls Wbl b el &y e
A Sl 23 e (S Dbl 1 e
Sois ol 8Ky ezl 5 355
labtlls SLIBE 5 Ladleys cps) 3550 5o 5 (835
(YY) L0 L 0 Olew 58 Olen (o35

Sl b cmle gl (gl aw Ol (sl
ol s palp GLSs Sy sl
23,50 walp L Ol l sda aw Sl sl
2l ISy Gensdene 3 S S Dlaad S
52 (VF) 5 8w gudles @l Olsl B e3s Ly
ool 2 1 S 5T 51553 01 e conl e
Wbrgyls 55 Jims b S Olan o 5L
S b 4 5L s Olsles L
GlS a5 e ae Sl 508 L gslesls
(YO) s 5 58 nlin 5555 55 1) 5ol Oler
Olewr b gl 51 SodlS S 53 Sl gols s
918 a8 55 e el ool 5 b slse
S e s sile e b, wesy Sose a4 )
sl &S s sy OKal ol ey 4w Ol
2 osole s b el sl @l lesals
woges S bl syl el o slagls die
Ol osld pl 5o &S by Smm Dose

n\.}lf.\.:;; Sokms cbawka L 1, 4l e

References:

1.Tyag G. 3D Printing Technology. (Accessed
21 Jun 2015 at
http://nicsu.up.nic.in/knowdesk/3D-Printing-
Technology.pdf).

2.The road ahead for 3-D printers. (Accessed
21 Jun 2015 at

http://www.pwc.com/us/en/technology-

forecast/2014/3d-printing/features/future-3d-
printing.jhtml).

3.Roundup Of 3D Printing Market Forecasts
And Estimates, 2014. (Accessed 21 Jun
2015 at
http://www.forbes.com/sites/louiscolumbus/
2014/08/09/roundup-of-3d-printing-market-

http://bpums.ac.ir


http://nicsu.up.nic.in/knowdesk/3D-Printing-Technology.pdf
http://nicsu.up.nic.in/knowdesk/3D-Printing-Technology.pdf
http://www.pwc.com/us/en/technology-forecast/2014/3d-printing/features/future-3d-printing.jhtml
http://www.pwc.com/us/en/technology-forecast/2014/3d-printing/features/future-3d-printing.jhtml
http://www.pwc.com/us/en/technology-forecast/2014/3d-printing/features/future-3d-printing.jhtml
http://www.forbes.com/sites/louiscolumbus/2014/08/09/roundup-of-3d-printing-market-forecasts-and-estimates-2014/
http://www.forbes.com/sites/louiscolumbus/2014/08/09/roundup-of-3d-printing-market-forecasts-and-estimates-2014/
http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

\va¥ Jﬁ,@.ﬁ«'c}:‘é}a/‘ﬂ AJM/V.A-\P.EB Ju

forecasts-and-estimates-2014/).

4.Meyerson B. Top 10 emerging technologies
of 2015. (Accessed 21 Jun 2015 at
http://www3.weforum.org/docs/WEF_Topl
0_Emerging_Technologies_2015.pdf).

5.Gu Q, Hao J, Lu Y, et al. Three-dimensional
bio-printing. Sci China Life Sci. 2015;
58(5): 411-9.

6.Ventola CL. Medical Applications for 3D
Printing: Current and Projected Uses.
Pharmacy and Therapeutics. 2014; 39(10):
704-11.

7.Bertassoni LE, Cecconi M, Manoharan V, et
al. Hydrogel bioprinted microchannel
networks for vascularization of tissue
engineering constructs. Lab Chip. 2014;
14(13): 2202-11.

8.Mironov V, Boland T, Trusk T, et al. Organ
printing: computer-aided jet-based 3D tissue
engineering. Trends Biotechnol. 2003;
21(4): 157-61.

9.Chia HN, Wu BM. Recent advances in 3D
printing of biomaterials. J Biol Eng. 2015; 9:
4

10.Zhang X, Zhang Y.Tissue Engineering
Applications of Three-Dimensional
Bioprinting. Cell Biochem Biophys. 2015
Feb 7. [Epub ahead of print].

11.Algzlan H, Varada S. Three-dimensional
printing of the skin. JAMA Dermatol. 2015
Feb;151:207.

12.Lee V, Singh G, Trasatti JP, et al. Design
and fabrication of human skin by three-
dimensional bioprinting. Tissue Eng Part C
Methods. 2014; 20(6): 473-84.

13.Bota N, Coppenrath E, Li D, et al. 3D
Printing & The Medical Industry. (Accessed
21 Jun 2015 at
mirrrroring.net/DUMP/BIET_Final.docx).

14.Choi JW, Kim N. Clinical application of
three-dimensional printing technology in
craniofacial plastic surgery. Arch Plast Surg.
2015; 42(3): 267-77.

15.Lin HH, Lo LJ. Three-dimensional
computer-assisted surgical simulation and
intraoperative navigation in orthognathic
surgery: a literature review. J Formos Med
Assoc. 2015; 114(4): 300-7.

16.Zopf DA. Bioresorbable Airway Splint
Created with a Three-Dimensional Printer.
N Engl J Med. 2013; 368(21): 2043-45.
(Accessed 21 Jun 2015 at
http://www.nejm.org/doi/full/10.1056/NEJ
Mc1206319).

17.Anderson JR, Thompson WL, Alkattan

AK, et al. Three-dimensional printing of
anatomically accurate, patient specific
intracranial aneurysm models. J Neurointerv
Surg. 2015. pii: neurintsurg-2015-011686.

18.Namba K, Higaki A, Kaneko N, et al.
Microcatheter Shaping for Intracranial
Aneurysm Coiling Using the 3-Dimensional
Printing Rapid Prototyping Technology:
Preliminary Result in the First 10
Consecutive Cases. World  Neurosurg.
2015;84:178-86.

19.Xie P, Hu Z, Zhang X, et al. Application of
3-dimensional  printing  technology to
construct an eye model for fundus viewing
study. PLoS One. 2014 ;9:¢109373.

20.Olivieri LJ, Krieger A, Loke YH, et al.
Three-dimensional printing of intracardiac
defects from three-dimensional
echocardiographic images: feasibility and
relative accuracy. J Am Soc Echocardiogr
2015 28:392-7.

21.Zhang Y, Ge HW, Li NC, et al. valuation
of three-dimensional printing for
laparoscopic partial nephrectomy of renal
tumors: a preliminary report.World J Urol.
2015 Apr 5. [Epub ahead of print].

22.Tam MD, Laycock SD, Bell D, et al. 3-D
printout of a DICOM file to aid surgical
planning in a 6 year old patient with a large
scapular  osteochondroma  complicating
congenital diaphyseal aclasia. J Radiol Case
Rep. 2012; 6(1): 31-7.

23.Nabipour 1. Megatrend analaysis of the
health policies of I.R.Iran. ISMJ. 2014; 17
(5) :1007-1030.

24.Genina N, Kolakovic R, Palo M, et al.
Fabrication of printed drug-delivery
systems. Society for Imaging Science and
Technology. 2013: 236-8. (Accessed 21 Jun
2015 at
http://www.imaging.org/ist/publications/rep
orter/articles/Rep28_4 NIP28DF12_GENIN
A_PG236.pdf).

25.3D printing drugs — New technology to
revolutionize medical industry. 2014.

(Accessed 21 Jun 2015 at
http://rt.com/usa/182120-3d-printer-drugs-
science/).

26.Gross BC, Erkal JL, Lockwood SY, et al.
Evaluation of 3D printing and its potential
impact on biotechnology and the chemical
sciences. Anal Chem. 2014; 86(7): 3240-53.
27.Baldacchini T, Zadoyan R, Nufez V.
High-resolution 3D printing for drug
delivery. 2015. (Accessed 21 Jun 2015 at

http://bpums.ac.ir


http://www.forbes.com/sites/louiscolumbus/2014/08/09/roundup-of-3d-printing-market-forecasts-and-estimates-2014/
https://agenda.weforum.org/people/bernard-meyerson
http://www3.weforum.org/docs/WEF_Top10_Emerging_Technologies_2015.pdf
http://www3.weforum.org/docs/WEF_Top10_Emerging_Technologies_2015.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=25921944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hao%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25921944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25921944
http://www.ncbi.nlm.nih.gov/pubmed/25921944
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ventola%20CL%5BAuthor%5D&cauthor=true&cauthor_uid=25336867
http://www.ncbi.nlm.nih.gov/pubmed/?term=Medical+Applications+for+3D+Printing%3A+Current+and+Projected+Uses
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bertassoni%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=24860845
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cecconi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=24860845
http://www.ncbi.nlm.nih.gov/pubmed/?term=Manoharan%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24860845
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hydrogel+bioprinted+microchannel+networks+for+vascularization+of+tissue+engineering+constructs
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mironov%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12679063
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boland%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12679063
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trusk%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12679063
http://www.ncbi.nlm.nih.gov/pubmed/12679063
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chia%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=25866560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wu%20BM%5BAuthor%5D&cauthor=true&cauthor_uid=25866560
http://www.ncbi.nlm.nih.gov/pubmed/25866560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20V%5BAuthor%5D&cauthor=true&cauthor_uid=24188635
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24188635
http://www.ncbi.nlm.nih.gov/pubmed/?term=Trasatti%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=24188635
http://www.ncbi.nlm.nih.gov/pubmed/?term=trasatti+jp
http://www.ncbi.nlm.nih.gov/pubmed/?term=trasatti+jp
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB4QFjAA&url=http%3A%2F%2Fmirrrroring.net%2FDUMP%2FBIET_Final.docx&ei=MWqGVfrLMsn8UqfLg9AP&usg=AFQjCNGAYWhP1ve6DfKYSrbfSKUF7t-rOA&sig2=YNoudSqi0WgrE7XLveztRQ&bvm=bv.96339352,d.d24
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB4QFjAA&url=http%3A%2F%2Fmirrrroring.net%2FDUMP%2FBIET_Final.docx&ei=MWqGVfrLMsn8UqfLg9AP&usg=AFQjCNGAYWhP1ve6DfKYSrbfSKUF7t-rOA&sig2=YNoudSqi0WgrE7XLveztRQ&bvm=bv.96339352,d.d24
http://www.ncbi.nlm.nih.gov/pubmed/?term=Choi%20JW%5BAuthor%5D&cauthor=true&cauthor_uid=26015880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20N%5BAuthor%5D&cauthor=true&cauthor_uid=26015880
http://www.ncbi.nlm.nih.gov/pubmed/26015880
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lin%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=25744942
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lo%20LJ%5BAuthor%5D&cauthor=true&cauthor_uid=25744942
http://www.ncbi.nlm.nih.gov/pubmed/25744942
http://www.ncbi.nlm.nih.gov/pubmed/25744942
http://www.nejm.org/doi/full/10.1056/NEJMc1206319
http://www.nejm.org/doi/full/10.1056/NEJMc1206319
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anderson%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=25862767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20WL%5BAuthor%5D&cauthor=true&cauthor_uid=25862767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alkattan%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=25862767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alkattan%20AK%5BAuthor%5D&cauthor=true&cauthor_uid=25862767
http://www.ncbi.nlm.nih.gov/pubmed/25862767
http://www.ncbi.nlm.nih.gov/pubmed/25862767
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tam%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=22690278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laycock%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=22690278
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bell%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22690278
http://www.ncbi.nlm.nih.gov/pubmed/?term=3-d++printout++of++a+dicom+file+to+aid+surgical+planning+in+a+6+year+old+patient+with+a+large+scapular++osteochondroma++complicating++congenital++diaphyseal++aclasia
http://www.ncbi.nlm.nih.gov/pubmed/?term=3-d++printout++of++a+dicom+file+to+aid+surgical+planning+in+a+6+year+old+patient+with+a+large+scapular++osteochondroma++complicating++congenital++diaphyseal++aclasia
http://www.imaging.org/ist/publications/reporter/articles/Rep28_4_NIP28DF12_GENINA_PG236.pdf
http://www.imaging.org/ist/publications/reporter/articles/Rep28_4_NIP28DF12_GENINA_PG236.pdf
http://www.imaging.org/ist/publications/reporter/articles/Rep28_4_NIP28DF12_GENINA_PG236.pdf
http://rt.com/usa/182120-3d-printer-drugs-science/
http://rt.com/usa/182120-3d-printer-drugs-science/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gross%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=24432804
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erkal%20JL%5BAuthor%5D&cauthor=true&cauthor_uid=24432804
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lockwood%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=24432804
http://www.ncbi.nlm.nih.gov/pubmed/24432804
http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

9/\/\/&}1 S ) f_,l&).: ddaa.m;_a\e a.L'ej

BT

spie.org/documents/Newsroom/Imported/00
5842/005842_10.pdf).

28.Goyanes A, Buanz AB, Hatton GB, et al.
3D printing of modified-release
aminosalicylate (4-ASA and 5-ASA) tablets.
Eur J Pharm Biopharm. 2015; 89: 157-62.

29.Xu Y, Wang X. Application of 3D
biomimetic models in drug delivery and
regenerative medicine. Curr Pharm Des.
2015; 21(12): 1618-26.

30.Katakam P, Dey B, Assaleh FH, et al. Top-
Down and Bottom-Up Approaches in 3D
Printing Technologies for Drug Delivery

Challenges. Crit Rev Ther Drug Carrier
Syst. 2015; 32(1): 61-87.

31.Ursan ID, Chiu L, Pierce A. Three-
dimensional drug printing: a structured
review. J Am Pharm Assoc (2003). 2013;
53(2): 136-44.

32.Thangaraju S, Chaudhary V. Application
of 3D Printing in Healthcare. HCL
Technologies. 2014. (Accessed 21 Jun 2015
at http://www.hcltech.com/white-
papers/engineering-services/application-3d-
printing-healthcare).

http://bpums.ac.ir


http://www.ncbi.nlm.nih.gov/pubmed/?term=Goyanes%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25497178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Buanz%20AB%5BAuthor%5D&cauthor=true&cauthor_uid=25497178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hatton%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=25497178
http://www.ncbi.nlm.nih.gov/pubmed/25497178
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25594404
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=25594404
http://www.ncbi.nlm.nih.gov/pubmed/25594404
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katakam%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25746205
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dey%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25746205
http://www.ncbi.nlm.nih.gov/pubmed/?term=Assaleh%20FH%5BAuthor%5D&cauthor=true&cauthor_uid=25746205
http://www.ncbi.nlm.nih.gov/pubmed/25746205
http://www.ncbi.nlm.nih.gov/pubmed/25746205
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ursan%20ID%5BAuthor%5D&cauthor=true&cauthor_uid=23571620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chiu%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23571620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pierce%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23571620
http://www.ncbi.nlm.nih.gov/pubmed/23571620
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.hcltech.com%2Fwhite-papers%2Fengineering-services%2Fapplication-3d-printing-healthcare&ei=tDeKVb6jDaSCzAOjg6YY&usg=AFQjCNGeGfAnF2oxec_0GAiltcgolGdzSQ&sig2=opyeoXniRxw5pnohNertSQ&bvm=bv.96440147,bs.1,d.ZGU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.hcltech.com%2Fwhite-papers%2Fengineering-services%2Fapplication-3d-printing-healthcare&ei=tDeKVb6jDaSCzAOjg6YY&usg=AFQjCNGeGfAnF2oxec_0GAiltcgolGdzSQ&sig2=opyeoXniRxw5pnohNertSQ&bvm=bv.96440147,bs.1,d.ZGU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.hcltech.com%2Fwhite-papers%2Fengineering-services%2Fapplication-3d-printing-healthcare&ei=tDeKVb6jDaSCzAOjg6YY&usg=AFQjCNGeGfAnF2oxec_0GAiltcgolGdzSQ&sig2=opyeoXniRxw5pnohNertSQ&bvm=bv.96440147,bs.1,d.ZGU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.hcltech.com%2Fwhite-papers%2Fengineering-services%2Fapplication-3d-printing-healthcare&ei=tDeKVb6jDaSCzAOjg6YY&usg=AFQjCNGeGfAnF2oxec_0GAiltcgolGdzSQ&sig2=opyeoXniRxw5pnohNertSQ&bvm=bv.96440147,bs.1,d.ZGU
http://www.hcltech.com/white-papers/engineering-services/application-3d-printing-healthcare
http://www.hcltech.com/white-papers/engineering-services/application-3d-printing-healthcare
http://www.hcltech.com/white-papers/engineering-services/application-3d-printing-healthcare
http://ismj.bpums.ac.ir/article-1-710-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-11-05]

ISMJ 2015; 18(3): 680-689

Review Article

The future of 3D printing technology in biomedicine

L. Nabipour"”"

! Department of Marine Toxinology, The Persian Gulf Marine Biotechnology Research Center, The Persian Gulf
Biomedical Research Institute, Bushehr University of Medical Sciences, Bushehr. Iran
2 Future Studies Group, The Academy of Medical Sciences of the I.R.Iran

(Received 9 Apr, 2015  Accepted 15 Jun, 2015)

Abstract

3D printing, one of the hottest cutting-edge interdisciplinary technologies, is projected to have revenue of
$8.4 billion in 2020. #D printing technology will implement the concept of personalized medicine in
medical healthcare industry and pharmaceutical fabrication. Organ printing, which it is defined as
computer-aided, jet based 3D tissue-engineering of living human organs, is an interesting and
challengeable field for 3D printing. Customized implants and prostheses can be produced in any
imaginable geometry through the translation of radiological images of patients into digital.stl 3D print
files. The creation of anatomical models based on the patient’s pathological conditions using 3D printing
technologies would provide good models for training and to design surgical approaches. Hence, 3D
printing not only will transform medical healthcare industry but also promises new converging
technologies in the field of regenerative medicine.
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