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Controlling the path of drugs movement is one of the processes that can effectively aid in treating a
variety of diseases. For example, in chemotherapy, a small fraction of a drug is delivered to cancer cells
and other amounts can cause destruction of healthy tissues of body, as a result, before destruction of
tumors, the body might be destroyed. Hence tumors cannot be removed from the body completely. If it
is possible to control the path of drugs, tumors could be removed with the least injury. One of the ways
through which movement of the drugs could be controlled is Magnetic Drug Targeting(MDT). In this
project, movement of magnetic particles and their interactions would be inspected in the blood with
consideration of a constant magnetic field gradient. After introduction of governing equations and
presenting a good model for the forces between particles, these processes are be simulated in the Fluent
software. The model that is used is a vein with 8 mm diameter. The simulation was done from the time
of injection over an 8 cm length of the vein. The base fluid is blood which is considered as a non-
Newtonian fluid. Distribution of magnetic particles in the base fluid has been governed by multiphase
approach. Simulation results show that residence time of the drug in the presence of magnetic field
increases, which in turn increases the possibility of drug absorption.

25 k978 mdge o Sliiul ( Dlac (o9 Gy dex il sla dordo -1

Ol 4 ool Jomo 5 o504 priiane j5b 4 g ¢ SThos sal> 5055 9 Glb oo Sl (s g5lens Gloyd (89,500 ibae (ot 3 S
Lylyd i e 5l alises Jolge 4y gl Jlol gl ol (g, 098 ad e 25 DSl 9 (BB lie 4 jee58 5 (5 lews mdse 4 gl yuils,
9 g C"él-.’.)~> )L‘“-’ ‘]"‘“’54 RV Ly 45)1"’ S)90 69)l‘> bl ‘Ql‘°)~> S coleo R ol )’l u,—i’ L_;;L'*’)j)b 4]9-5-" 1wl )jl’f“" WJL“-’ slacél
;Log-o-c o ol (Kw gl baas Wb gl clale o5 Sy G s - Uiy Elgil b el Sane og)ls .lodgs 035>l 4o ylaise axgi 550

Please cite this article using:

s lod oalilw! J2d @ jle 5l Al (pl gl ! (sl

H. Ami Ahmadi, B. Beigzadeh, Numerical simulation of micro/nano magnetic particles movement in bloodstream considering interaction of particles, ‘Modares ‘Mechaniedl
Engineering, Vol. 17, No. 4, pp. 307-314, 2017 (in Persian)


http://journals.modares.ac.ir/article-15-5043-fa.html
www.SID.ir

Downloaded from mme.modares.ac.ir at 15:04 IRDT on Sunday May 13th 2018

03171 S uld y3 9 S3ealr e T plua

D3 s QSed 33 525 M )3 b Ugd VLD VO 93L/9 a0 uubline )3 Sy ()l dud

b [13] e 5 yz [12,11] wols 13 oy 9550 365 ,5 SO
5 085 0950 O (emmbline OI)d &S > 6l Jow 2013 Jls o slallis
Sygliws 13358 (B g Bl 93 0l 50 e Gy lpd S ool
omrbliie e il Co8 bl )8 Saliys oyog0T e iRgly o
sk o Ll oy Blo 5, ) laskd o (gileacd abwy 25
05 0950 g (embline Ol S > gl Joaw 2014 Jlo o 5 S0
» o)lsrLsgd..x.?ﬁ.é g alS oo bxil jo a5 Sglas cpl b wols &)
Syl Jow Bl I gileans odle oo 5w F Sl sl @l)d
sols oylis Limgh opl jo oyl caisls )3 o 90 3 1y wleidl glls
S GbolS g TEhd eog chale bl b el aigks a5
26 Glajg)ls o (qupbline Slyd ES > J5uS Cuddge p (oueblie
4 Gamgd 5 g3de Dygo 4 d15] s 5 S, [14] 55
e b Cow oS bliocen; Jbo ) Sl ol aslas
P ol (K8F o Splme o g a8 JIE (2 eeblias
Oipghs ol o ol (ol ogdle S ls il o by ,o JUIS (g0
(S Spslme 53 5 JUB (399 50 Ol St G LSl &Sl el
B an 290 ) (2B (eeblise plase a5 6518 e b
Gl oo K255 b 0gmg b ol Al ol o g ciols
23,8 ool allis opl o sgamme oyladl Ui, 5 5L oyl

ebloe gy oo DS @i il 5 iladoe allie cnl 5o
flol Blo 5, Sy 5l oyme 05 ol o dilike cllixd s FesO,
by e slsiluaned 5 iladaa cnl )3 oud 418 5,10 s Jelge 9,05 o
Sl Bt old T is b asly (2 e ot S Jels
2 R ladels b ooysn 5l (AU (pmbline DS sy sloygils
o I 55505 e 5 Sy o S ssblie oline ppi
Ol 90 485 Sjgo ety laiagh b amlie 3oy jsbia 9l
L osloydipm iSean y Sl 6,5 ka5 0 (ol Jow dlae pl o i)
5 oz 45 sl 0 &1 Jsad BB e 0 migpll 5 YU aeaslows Ll
sbm Ghgy ol 0 e el Sl Liigsludnd Slslre ol
O S O e St sl objTy gl slaadl> sl ool
o 5530 i 520l iz avalle SRS ol o sk ples
e Sy dibe ipke ki GhS O Sox e 9 358
sledal> olaws ol Coge Joe fpl 45 005 oo dnule axlyg
Obej ez hall @ mite 355 a5 Sl (SS90 Stmmlne
208 oo (Slawle

w3 o b OYolxo 9 (Sl -2

Wl Gy y2i-1-2

8 sk 5 yionkes 8 Jld 4y 5, Sy Jolis allie (55 andllae 5 )50 s
40,10 397y )1 ) gy 5 1 Dyg0 4 55 Lz &5 Cel el
3 e nl 5o BB Sl 5 s ST liBle 5 (iludae Casgaze S
ond a8 5 L o ool yhi b S, ahaie gelas 1 ol st azd 5 L
oy Jlosl aidly anugi 90 a5 Sl 5 53 Olyz S g Sal
ol a8 cl g3 Jold Boy5 ez 4 H punbliseg )b Sl ol
o)l 0.005 clile by cblyiSy &g 955 4 |, FEs0y unpblie

% Non-trivial forces
® Particle cluster concentration
* Dispersion
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Fig. 5 Contours of volume fraction in the center planeat t = 1.4 s a)
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grid cells b) mesh with 210547 grid cells c¢) mesh with 482355 grid
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