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3D Scaffold Successful cell culture in large scale 3D scaffolds in tissue engineering is still
Simulation challenging and requires full control over physical, chemical and mechanical properties

. . of the applied scaffolds. Recently, using printers for the fabrication of 3D scaffold with
COMSOL Multiphysics a structural arrangement of fibers has been extensively developed, because it is possible
Shear Stress to define the structure of scaffold geometry before manufacturing. The aim of this study
was the investigation of the effective geometrical parameters on the 3D symmetric
porous scaffold from the mass and momentum transport phenomena point of view. In
this way, the mass and momentum transfer equations were solved using COMSOL
Multiphysics software. In 3D scaffolds, the optimum model is the one that can provide
a more appropriate environment for the cultured cells leading an increase in the attached
cell number. The oxygen concentration reaching the bone cells should be greater than
0.02 mol/m?3 in order to prevent cell death. Moreover, the fluid shear stress regime must
be such that (between 10 to 10-3 Pa) it could not cause cell detachment. After studying
the results of the simulation and changing the different parameters such as fiber
diameter, fiber distance and the width of the channels, the appropriate structure was
obtained regarding maximum shear stress and minimum oxygen concentration, and then
the effect of fluid flow rate on maximum shear stress was examined for the appropriate
structure. The optimized model with a fiber diameter of 0.25 mm, a fiber distance of
0.25 mm, and a channel width of 0.25 mm was proposed that fluid flow inlet velocity
was 5x107° m/s.

Oxygen Concentration

“Corresponding Author

Address Department of Chemical and Petroleum Engineering, Sharif University of Technology, Tehran, Iran
Postal Code 11155-9465 Tel  +98-21-66165404
E-Mail m.saadatmand@sharif.edu Fax +98-21-66165404

Copyright © 2020 by ISBME, http://www.ijbme.org - All rights reserved
Thiswork islicensed under a Creative Commons Attribution-NonCommercial 4.0 International License


http://www.ijbme.org/

www.isbme.ir /ol 1 (Sog waige Grezeil 50

www.ijbme.org | A« - S-AFAD : Sig 2SIl GLLs | Yo A-BASY i Gl sbls E: ooog

aY' - f‘“ A\"‘lﬂ )LQ-? ‘\ IO)LA.A:) “f :0)3\3

v O)-Q.»f) ‘ob‘qu;.o/%v f°'1)'° ‘M'él&w/‘@b 6)1°;‘5M/“)LW °J«*~U cGJLDS

Ol el ey i gaio oRKLild (il g o cwdigeo (OIS ¢ conds s (gulid IS (gommiils — )

o wlaice

10.22041/1JBME.2020.116367.1533 : Jluzws (gawbis

VWA Cpage To iy VWAANVENFIAN 1)+ 2,55k VWA LT 0 ol o eos

oSy Sols’ slaojly

2 e sloglly 5l (o Son ple b gaman glacun s o Jole sreleuiise cots (St Con )l

| el SlSe 5 ool (oS3 ply 5 51 a5 ol 5 092 bly _iiigeo it

s o (5 Lo il T 51 o0liias] b (sutmdis (gl I il g o Sl 51 onliiu s
il 5l U Ca o sdwin g 3l mob 50,5 et el 45 |z wuns] a8l axwss ?

Sontes Sl (poiin Jge syl (guyn g LT adllan cnl Ban Sjle e pal
3 pyiage JU Slslan o (sl b, cal 33 o5 oo ptiage 5y JUinl s 31 b e il
aS Cewl aige g Lo (gaman glacan s o sl sl colaiul JawnlS 138le 5 5l 0 >
15 4 5 sl oo olass b silo sl ent i sla oo il 1y 5 emlin Lo
Lo 5 Gk b sy oo Glgmeinl s Joke 4 a5 ShensT cdale b iolEl canls
Sly B G545 Cenl (nl 00 o IS5 Ngis Sy sl o Jol B ol e e e
sk 45 (Ul V-7 51+ ) a3l oo & b Sl ol b 51 o sbe
salols 5 a5 anile Chlisee wdin (glayiall oS 5l ey gk W 5 S e o pelans
3 i Lo c(gilotends 5| Jeolo s gy 5 1o ymed o S| o o8 250 5 Loy
5 e 5 oa] o 4y 5551 S i 5 laobe Sy e S Sl
EEbe Gl s eslond (o) coslie JUS Lo (nl 50 (L5 (5 A Ta 2 (6999 Jlw S
5 205 9 Fashe (IO L plp loyod o galold o e /YO L 2l Lo juod Jlad cange
bz 4l e 8) - b s Jleas 395 ety 5 0352 sie sheo <O b il Sl

Oyl el ety 2 cirio olSiils (S g cowd owidige (G0aSiilS ] v
FAATV-FENEOF-F Al V)100-4F£0 g, OS5
+AA-VV-£RNPOF-F 1,90 m.saadatmand@sharifedu  Soog ;S| Conny

Copyright © 2020 by ISBME, http://www.ijbme.org - All rights reserved
Thiswork islicensed under a Creative Commons Attribution-NonCommercial 4.0 International License



£ DY “FY YRR Jlos o) o)lad oV F 0,30 o) oSy smsihigo (gilma G

b e ls b V] 595 o e clo anl b G
e Sl UL Jo35 ¢l (sl 098 plonil 3239 lonn
b, 9251 (ooles by cnlplis cond ol Cenglie § (3w 25
I¥] o9 a3 3 s o e s cle 5 (b sl

S S JLasl a9 xS aile 0k slobs,
Glaa s ol 6l @ ilegianl § golexl (0,8
Stale 3a8o S o oy, ol Lol eauds ool (gamsdnw
ol IV] s gt bagyT sawaia g lacaw s A5
stsle oy 5 (b Gln GFES LSS &
o V50938 0l (§59995S5 el 5L o Tz slacn s
IV] sl oo egsgame ol 5l 38 sl ool
Sl SEle a4 9B Gogdl a5 3y
3 el (55995555 cnl o el (loduzrny LIl
Sigdioo dg wlanl Syge w4 lapl olge o933l &b
355 599985 Elil Cn Sretes 5l (S S (s SOz
ey Sl sl el cile sy, 45 ol S9!
3l eolaiul b as cuils axgi Wb oo vl 3l 55 a3
Log obsS ooy 5o wog B L plFiee Sy Sy
slal 5 ol L1 oo oyl o s ssbin (53 Cillass]
Josly s @ 639095l cole b 2s 5l (enlie
$039% 53 0j9,0l odezmy JLSlo b (alacen s addgs o UL
IV] el a3 5 18 4z 5 5 )50 oy L cwiige

wad 4l Cals 5l adsl gaiges G ol @indS s
oo 0318 3gup aiulo; s Lol 5 adgl (Gaigad pormw
o Iv] A oo aSle s sdigel bbaze ol o
g o3 a3ay g poley Dol ay s g i p (e by,
W85 03 Dy Sl ol (BB S DBl o
Sl SeS 4 (pgad 4 ot ls (b Jdo o) cnl
oolaul .l 48,5 |18 g0l ax gl 5,50 ALBIS gaRd [0
5T Faeald S ey (b wiile (5 5eelS sla b, 5|
dolre sl © Slosbre Sl Seals 5 Fogazs loll
Saea |y 00y b glaceny s olss 5 2ol | lajile;]
(Silwdds s Jeud LB cds Lo o Lyl el ool
Seaylo 2lo> i Sl SOl @ Sl b (b
an Soi ) Gy (el el o has es bl LS
4 a8 (RS- A @ wile ladew)ls jl8; 5 el
S by, 9,00 ok y el Wad o eend Salejl b oy

" Finite Element Analysis (FEA)
® Computational Fluid Dynamics(CFD)
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'ECM
" Additive Manufacturing (AM)
" Computer-Aided Design(CAD)
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