ol 3) sl al=o
Bk EDE-EFE AYAA (65 9 )3T D olouis N E 093

i
&MJ:}%QL{A B S S

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

ooIs OYGo 40 ol P JomS <90 g o RS ONolas i

Al aw 2w jlo Juwo 31 0oLl b (K 9 (wigo (50 39>

Al s FSolé p6 L) dues F(sgdilbuas Jaclowl dgilw (HLEdS dnomw

*Zuil.o._}_.h»

v

03 Ol il slaBl a4 ax g s 4 aS ol 5338 53 landy g 3K ) Slder (S g ath 1BAs 5 4
S @l2ils SMalad a5 oy e Ra 5 nl 3 OB 505 e 8 At 5 S8 0 03 Sl sen 5 oSS s
Al e e b Je Sleslinad b SCasy pwdige o550 ele Ve 53 Ol ) 588 Clgs
QEJ.Q)&JL&T&H}-};W}.J.;SJAG}LA%:M‘Ler_.\«.l('.l&V%j.}ﬂ}).:i;séfg‘“})Q)&}ﬂ)&&ﬁ)}:w]:wjﬁJ‘j)
laslple 5 3leslinal LY e=Y VA Sl sesl L3 pske oobanl oL 55 (S wdign Sois 03 Olnl sl ol
G P B4 u,:.JG LA"‘ dx o 4Jl§_5: :l:ul B QMA]G.E t” u;.ll«.r) Q\Jw} A......»Bu th4.eXe }th.exe

5 (Calde MEVICao— &l dow be YWY -o&iils w0 oo T axls sauas, laadl
PSS L U WS SV (RGP (G W | 7 7.9 B VIS WP I VS SPEPITCIC I S P (CWI WS VAR 1 FCA PTSCILIS
Sl el s Gl Jl o Jsb 53 e Joled 3 cdpa—el&iils 4 Glae 8 55 Jolad o 5658 5 sy Laull sy,
el e Ay s EelaS s ol 3 e (GelasOUS S e g A HlAde

«dedds 53 O e el Ll sanils L0158l sy, Gl sladle s Cano—olRiils a8 ss Jolas ki 15 Sz
sl L;lﬁ‘,gz.;ﬁp)‘;i.a}ji L;La;,,ab)@}u,rxdugwp [ combal by aS ex s axlge JJZ.MSL;JJJ)L
el el slgniy oy 0 K Olgeas Ol s JQ;J,.: el (Seis o d}:—w—amb L;))T‘,JAS:..‘;

Ol Ol sls slaml ( S wdige s (s oKl (sl AlBan b Jos 1 guds slaely

Ol Ol Olgs (S pske SR ils (Kol oAl (S

s

1A sl dlie ol s

raa oLl : e i pds

D d S ol 5
fslod dl o
é.ﬁﬁ f}l& a\i:il: u'i‘:')i‘ﬂ, 0 ASES ]S
Ol g
Email :
daneshshenas@gmail.com

ST ) @Ua\ 5 GS sl s,

Ol 3 e o820y elazrl psle 0aSils bk (5l 5 Sledbl (o o5 S Ll ¥

Ol D15 (b Aot Ll sn 053 5 gk oSS ¢ oSS M S 4 bl 05,8 Slslanl ¥

Ol O Ol (S psle oty (Sl oSl ( (S2 3y Jls ¢Mb] 5 (LS 05 8 s £



https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

colisls wMolss yioxiw

Ll 55 e Ol s (g g Lo s (55155 ol OISl e Lo s
(OS5 odge a1 sl e 2
Sk 5 pepddr THM (asgde 5 (50 Bl
i 3 3l Sl s el sosl ol s 5,81
oSan 5 Slisen ol gam oS Wyl Slises SusG L alby
a3 ol () KBl S5 L s s sl s pab
bis bl pgue by Goigm 53 (e LA O ol
Sl o505 e bl belils S o L Bl AE 0
o e @S5 5 galatl Gann g b bl 4 SLLE SWs
G psgho anm g b (Al ags glaes S 5 S o sl s
oL & g g0 ol K13 31yt (51458 (5,8 JSCs (gt cilaS
b g sdalin | S5 53 S 68 0ka (O)3le o oal 5 15 p SIS
2 e AL Ol AR Gl oKl oy a3l s
Dl s 5 oK ol 5 3 5 03ls ax g 5 S 1 SRl
ool 5 Sl Glale 5 655k sl 5 p S 4l
s GV el 5 5 ile e ilBy LS s 50 Sl gs sl
Glaossm 53 Slats 5 WY 5 1ls 5 5 6ol g S el

.(0}W>M55A)])§)l§)}:¢.})> ‘)YL L,<.m.l)l.a

23

LYY

slaBl ;o pis 4 Ogl Wl oy dx g sl JS ol
4 b, iS aen CS (bl G )8 s (Vs ls ST ol s
@alasl (oo Gl 4 oSl Ul 5 sl gama s Olse
Olsea 55 0la) o ol p3Y coplply 2)ls (S Ll elexx
Sl ol O glaculw ST 5 (S0l 5o Jole o Sage
S gl 4 cmis 5 oK L Semeie 5 e BLLL 13
AV)3505 5

30l Gane s Jo e 638l O (RIS gl i
W&l 4 B 8 (o3l a ey s 6ol Ol 515 slasdl 3o
Slasusbd 4 plaws 55 il (St s 5l it gbaslg b 5 2o
o gl e 0S| 15 st el 5 JSa b sl e
bl e Sl oS (3 sl b slaslg
paete Sl eslial L Leydesdorff s Etzkowitz slapl & Gie 52
Jae ( blize Sl il 5 Shannon cledlbl o ki 55 oy 5l
o= Lls) iz sl 15 (THM: Triple Helix Model) 48w 7 oL
(UIG: University-Industry-Government) &Jss 5 Caiw ol K2ls
Jslize Sla gy 31 S0 & Sty 40 65 4 a5 ol s (F 58) sl sl

cho@‘JéLﬁJL@J J.alajjd)liusg.bﬁf Ly, J‘*UJ'.'LSIJ'.'

SN s Glojlw g by 5 5l Sl

(0)a3le eow €45 (563! 2| JSiby

5 A Dl g Goos L 0K 55 oK 5 s Jline
Cmn 5 o0 0ld S8 gl i sl L s b= cps 33
g e sl e ilBy o 5,0 THM s Wl sl e Lids |
il | ok s 4l Ul isls Mo 53 ol ol sle U5

g,;-}ﬂj.\;)\.’g&a J.;JU J‘ii-’&ijdl-‘) J_’.la BE 4.<.u"‘ r)}j.\.ﬁ.ﬁ}&

ke ol 55 oS il 6,jijgdu¢up}<j\ ol ples

Sl Sas 5 Cano WKl a8 slslg 5L S 5T
s olantl S Wilysls (ol s s Gleddiy x5 5 Lasie
sbul 5 gl el 5 oKl ol 8 ‘d:jyijrigdw}:

GRS s sty lg s o S olastl LS sl s ge S

£00

1Y 63 93T D ooledb A € 093 wodlus 35k dlxe


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Obed 5 Fmiln Slads dam

slaasl S Sl s slapasls 5 S Olseas | ailsn 4 ol o

.(V)JJS 6;5“)"-’*3‘

\/

()

salital b gladde cpl ulal o (Y 0L 5 0 SOUS s i

) en Ol Ol s Shannon u%..ﬁﬁj ki oy ol s sl

N~%
\/

(ca)

(V)omawy) aw gles (03)ihis § (L)ouis sloilngy eo b BEws au)ls s3inay P JSib

OY)Clae 5>
ol Sl e sl sl o S
Syl a5 51 Lo W a0l ol (WoS: Web of Science)
O 03 et Sl 02ls poliattl o g2t a0 ol (ele
A e Jil ey =l Ol el O 8 i gla )i
Yo¥e Jo L il 5l Sidy s S5 53 ake Sl
Sl 53 Jales (sla L o Ga sy ol 53 ()l 035
JPEESRIVYRYIS PR IN ECH VU S PR CIE PP RCIIF A [
S8 5 o 6 e s L Ol (S

33_":15‘
WP OV

5SS oS Bl 608 e Bl ol e

Wl ol plndl e SSS ) el b Ao g S
Ol s 5 i &> ke Ve alad Jolis sy (amals
Sl ek 55 WS oL s sl wled (Sapy ke So55> 3
5 o Ol WOS oL 55 Syl w55 L il e Yo Y e-Ye N4
sl ls bl Cils Sl glaeyss Jsb 5o Sledbl £ sl
3 cdas e Sole (555158 6l dOV)3ls 3 5 5 oo 05808

A el WOS oL ab iy (6 gt

WS gaplo oLt salons 3 Jolo 31 (LIRY S5 s
O S e 5 Slad (goliansOlil oS Ll dal g bk e
S 3 e il ke B oY S 3 Ll sl
RS COUY AR S5 & ot LU S s
S 2 p el St (g8 Wluw gole Jde e lE (gl 0l dslons
Al o o 8 Lo san e (goiasOLES

Gl ol 6 e b Ol sl jaxls s THM @ 5 i s
S O e ey i8S b el San s 48 S L s sla,s2S s
il slize @ ls @lg laisn 53 5K, i S Lol s
e 5 (A o 5 s el L aalg o S5l Sl Lo
Olgeas Soa, ol bl gad Sldd 5l yss 4 5 035 5 Sesll LG
o s S siS s sl e Dladed gl L S
O Nl a8l o ke

gl Goism 0 ol Blagaass Bl S (S ki
DU e Sl gy ol 0350 ol slaedy ol oy 5 (slacs ol
3P pde S0 Lt pl il e SO Sl 5 AL ki
Catl LS o SaS aglow Oloys 5 ol )3 OS5 4 ¢ wlige
Sl sla, 58U 5 bl o35 b OF iees BLI| e 4 035 (0
Catis oy 53 (S pwdige S5 DI 5t (gams 5 3 ol

sl s ameo SISl 95 s5de aS atils Ao s es Jalae g

(1€)sLe Yo @ byays S)las (LB )s o3laiwl sl Sh)be sxivadab | Joso

P Sl sanaid sl
UNIV* OR COLL* OR DANESHGA" S0

VY29 53 9 )3T D opleud N E 093 wrodus 3)9ly alzo

124


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

o6l wolss i

CO.* OR CO* OR COMPA*® OR CORP* OR LTD* OR AG* Cxes
GOVT* OR GOVERN* OR MINIST* OR ACAD* OR ORGANIZ* OR NATL* AP

L el £ g g Y 5 X it 53 a5l einlg s (T
P(x,y)=P () P(yPx) ()5 3
H(xly) = -X% X3 P(x|y)log P(x]y) (£)J 50
o o sl ool ot by ol
Cbiode Uy el Soles L ids L
olhle L il 032 53 45 (T: Transmision of Information)
0l ool s LMl A8 asli U ledibl JUisl jasls
0V VIS a5 Oy s (Ol
T(UG)=H(U) + H(G) ~H(UG) :cJ 5>-el&isls Jalss
T(UI)= H(U) + H(I) ~H(UI) 1ol ulis
T(GD)=H(G )+ H(I) ~H(GI) :cd s~ s Lelss
T(UIG)= H(U)+ H(I)+ H(G)- H(UD)- H(UG)- H(IG)+ H(UIG) : o <Dlolas
sthexe gla,lble 5 i) (G Olwbs sl
Sl esls 5555 s 355 $o3ls g 5 03ls s | thd.exe
OV)Ealon S 0 Jpadl |y or s, Sla JB e 5 515300 5
sl (g5lweslal [asy pen 4 edos L5k slmesls Jioagsy ol s
Al ol el
S0 51 sl 55 el lie S0 53 0oy 5 Sl s SOy
ol 00s S IG LUG L UL cpsle b s S os g (65l 5 68 an
Olojon 5 sba e S s (g ool S S
b 5o ol ol osls JollUIG & smay kil o, alb
3 b e 05,8 i (gl s 50 alie (558 gl il 53

Cmoddy ACARES FRE Qﬁ_:l.n) 6o)l_3 B UIG_}IGt UG.UL.G. 1. U

el

badl

oo 2 olesly 53 Jg o e Ses 5 S 5 S
5 ha pasia 5 s bay OV B us Jles! sla Sas et L0 @u
oNie 5 (G) u_ﬂy (@D EEw (U) JAL(...";J\: oY Uas L;L.mj)f 3

553 gipid (UIG) s6w 5 (UL UG, GI) S5 el L

S S b o Gladse b sl 48 &0 ol
35 YL p3ea s bslasl 5 Osds ozt glas sl
(muj)m ATARIPERHERR ‘C_wb)sm_.ﬂ.(\ Jsa)(Vo)us 1k
S5l eds 5515 oL 6 0lS bl 5 S S e Sl
e gk (Lol aen)a 0L b 51 (Ol ,oDe adlaie/ 528
il (ol sl b)a ao samn 5 oL S 51 (VL (saen)ey
gl Bl 25 sl S 5l eslinad Ly o0 5 50 sluos S
(ENGINEERING-BIOMEDICAL) S5 wdkige So35> 4
i (Jw a SESE s YA LYY Jlw 5l 5 edid 350
s bl SHA YATY sl el 5 rl_?u'l

Conbaipis il pasls plul 5 Sl samlou ®

Lol Sl s ml woledbl s 5l i 3b
U sy o [V CH WP VPSP g [ I
e o (X) S islas e ;s SLedbl s 6l 0 pls
(O Jge,8)3 535 o awle Sledbl C
H(X) = — $3 Py log, Py (V)d po 5

65.@u,uouw@_;ﬁdlﬁu_wdéwwé\ﬁ
Pl e s gmosls D13 B s )0 ite () e b 53 X i
il o X aanS e 0L b slasldst ) Jlaaml oJ ss b ol 53
sl 4 S I 53 Y g b ol 53 ol ol aS el S3 0L
Bl Ll a8 0l e 5 Sl s a5 L Ll s
2k i e b Gk e 5 lonn ol g s Hlde A LY
X G sl an ot onl 3 3 Juds Y s s | o SNSRI
oS o s Sl gt sasls 3G 5T 53U Gy o sy b s
e () oBzils 5550 53 s T ol sl A alone SIS 4y
(Y ge s iy o8 ) 5

H(U) = —-XuP, log, B, ()Js 3

Ol or i 5 ety 4 gamn 3353 (5 3 (Saaloma (51
Ol b gbaslast; Jlazs| ) pm ol 5503 S dalons |y s 5l

Jsep)os s pas S b nPX,y) &ypmany sX e 55 gl o

£y

V44 6o 23T D oplasis N E 093 wmodw 3) sl al=o


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Obed 5 Fmiln Slads dam

(Y Jpa) el e slg o gl o Ol ) male Sl 5 slaes ol 8ST

(1P)Polo—Pa1q ol (519105 WlSaw l5)) ale Olanyd 5)Lal (saivaimb =P Josa

Jl Yl S slaws U I G Ul UG Gl UIG
Yoy \fA A4 A Y % A . Y
ARAR VAV Yo \ ¥ A . $ |
Yory YAY Yo A \ Ay Ve . \
Yorw YY$ Y A ¥ £ A . |
\RAH Yy i . . vy A . .
Yoro £YYV \af} ¢ § aY A . Y
AR 014 FVA A v Yy Ve . 6
Yoy g gov v ¥ YA A . v
YA v A ¢ ¢ LE k! | ¥
AKAR! AN A A | A3 s . |
JS e TaYY YA g ¥4 VAA VoY 0 \D

U=Universuty; I=Industry; G=Government
3033 Sas 0 Lo Nl S CS e b o i e (Ao
b 8 55 e g (5455 53 S ss YT S jlie S b s sy
035 S 4 5y e e s Sl gams ol Ik s el
iy Gosly Al s CS 5 4 S bl Clss das e Ol &S

(s ged)

Ve sl k31 s e edalin Y Jsds 5 a5 sboles

Sz kg 503 53 WANUIG ede Sl 5 JS slas ¢ Sl
ol B Ly (gdeon e spd iy Ll dle e s 5SS 5ba
S o el Ol gy oy il 03 8 w2 5 SIS 8

355l Grdesss dllie W5 (65,5 o ege Sl Hsbar 5o e (DS

Yoo - PY ° Py
.

A
Yo
P
de
¥
Y

P3| OV I

Ve

*'/‘W—.’._.

e
=0—UG
Gl
UGl
——U
-]
——G

Yedo Yad) Yad¥ YoO¥ YooP Yeodd YoO? YoV YodA YOS

Jle

(81843 (sloaidly :@yis)(Po)o—Po)Q)(, T}y (3igs (58198 )3 Ol 6019 BBaw o5)) buwgd sxibyiis GDES ig) 2| )sged

Ao a0 5 UG & Glase Jolas o 5658 a8 55 dlalas s 5

sl 3 Ly Gmlpl s a el ool Sl 1 Ll axisls ialS Wy,
i GO (Y s gad)ssls el 5 g 31 OLLS JS s sy el
53 (Ml 55 )l 53 aled 53 T Lasls Jlade 8 ol S5

o 4 e d- & 9 .\;jdn Cwdds N={\)Y)‘~3}L;t:~b slael o)'l.z

Gl 5 S oler 8D (S8 Sl e 5

iy ge Jle e 51 Jle i 53 Gl e 6 San 5 035 UG 5 Ul &
@ ol ol a8 S g L pa Sl S e Jolee
oS 23l UIG 6lan an 5o ()n 5 aslr g3 28 L ¢ gores

Zeilos o GT €8 53 CAS)LL@W)‘!):.L.&[A\ wsls jolamtl st 4l

VY29 53 9 )3T D opleud N E 093 wrodus 3)9ly alzo

EOA


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

colisls wMolss i

(5 o) S oS Sl ool o pa 5 ol Sligpan 548 sne 4 i

OV 5 dal o iy Ol 5 o33 0 55y fre a0 LU

slael o3k 53 (63 sl b Meled)ilBan wMales 55 T sl ik

PRCIRS RPN (ES TP 1 e S U I\ (9 (P I

T(mbit)

A

P

P

Yo

—Ul

—UG Gl

(33823 Sloaidly :@yie)ydl Jlw 0y )3 S}y (Waigs 8198 )3 Ol 19193 05 359 Olslas P Hlaged

JS s Ol e T Lastls ol o3 cnl 53 Ol sl 0
S YN Il 3 OF Al cp e 4 Cund &5 el o =) Y/EA
Saysp S Saie Ly S dY s sed)s e —EYY sl

(v d)J})CMu\ 03 3

gy S UL 8 T axls ol gadle o Ll oaxals 1) luds

G| a:;djﬁ ‘;J'.q“‘)ﬁ'

52 TUIG) wlBaw dn s TH oo ls anllas olul

e el 55 SE e 4 &S atils el e el Jla e

(51845 (SloaTsly s@yia)pdl Jlw 03 )3 (Sl (Wrigs (58198 )3 Ol Lo T pasl Ylads :0 Josn

TUGH UGI GI UG Ul G 1 U sy gs
mbiy M N N N N N N
=\Y/E¢A Yo 0 VoY Y Y4 I YAE Yavyy

aﬁﬁ)b)_’}j J;,.alS Ju})&)\és))lé‘u SMelas d‘J:A dadl u-l‘

Sogea ¥l ged 53 Jlie Sl e L OBl el

Jsb 53y e edalive 13 gas cpl 55 &S5 bolen (sl ool (glanslis

W (mbit) —u
Gl

vy
uiG

Y ~ NV

‘_—A

v

-

Y

Yode Yed) YooY YeOY¥ YolP Yedd Yod? YoV YoVA YeN§

(8183 (Sloazaly :@yis), Sty (waigs 50308 )3 W1 6519183 O (Lo § WlSes Olkales )3 T paalls ClyGS 33g) W Hlsg.ad

2.3

V44 6o 23T D oplasis N E 093 wmodw 3) sl al=o


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

"

Obed 5 Fmiln Slads dam

10l bl o G S s g 53 L3 (ITAE) a2 5 puil
LoVl Lasl s oS lie oS das e LS Y Jsds s
Crod w3 Ol 5 oo 1y lies Gloj g3l S 5o Ul S i (6,150
Shas YV LYYy Jl s G o3l il 5l 8 gauasl
Ol oo &S aall (o3l Ay bl andls p gart Sl S el
ol e S e Slidew Aol Slidos ol yeb Ol L dle o)
s 53 S Al SR YA JL B YT Sl sesl s slg s
530l s el nl s ls 38 5k s s g0y Ol g b 0T 1 015 oo
035 Gk 53 o sper Sl Gara s 5 sl Sisle eSS
dile Sy a3 Sl ol ad gl slgn 5505 4 by o OIS
i 48 3lge cnl 3leslinad Oy |5 s 085 5 3L T gl
54l UL plnil (AL iy 3 el )l Sl 5 L sedas
o3l U Gimes 4yl Koo il SKos o (5305 4= U L2y glap b
53 OLLE L s dsllgn ol 31 S 55 SIS e s
3008 p e AL pasiis sleS Wy s sl ol
Sl oo asls (S pedige 5 (S wlige Gois= 22 1,
S el SLLESIX 5 5 SLSL s L 4 TOIA JL
slaes 2als Wy 4 a5 L oS cdel bsdn (5033 Ols5 o 1093 5]
Olsee Ssosba ol b ol ool das 6 YA L 5l VG S
Jio Jslas Ladla & 53 YOA 5 Y00 Jla 55 s 5 o UL oS L

sl 03 5 allas

e DI 5 e G s SlaypIS iy s anb ) sbe
LolKiils Lt ol W5 o OF s el a5 slaslg Slastl 5o
Soisel Go i a5 Bl Eash 5 sl 4 wdS gl b
NRNCIT PR RON  EANE DYt PP S XV PR L
a5 88 ke SIS (3l o 5 e SUIS Sy OT 3
YY) Llazils

Sl S b Ol CS il e Bl GRS ol
L Ol gl s 5 S @l&iils de bl )l 8 ((1Y40)01,Kan 5
SV dles S s $520WS Seim 03 alan moole dae plul
Wlidlfujm'lfj;QSJLZAJAL@_SMJ'%\JSJAC,S)LL«WLBJ

(YY) 505 J'.\PM

TUIG) 5 (V8/Y)L 1, TGD (WV/A)dskes TUG) Jl ol 5515

lansls s Sley o3l Jsb 5o 1) slie o e (HEYAVIL (g5l

o S L 2S5l Ol ol e Sl IS 8 S L L S
5 oo odalie anlllass;go Jloy ol IS Lo ede IS5 55 S,
SIS Aoy A 5l e Ll s olsen oKE &S 5l
Cris 3L Sl OVl L 0T 51 e 5 axdls oSl adle eles
S5 5l Ao V) S Sl glaol i b el 5 oo
CSHlie Lo n ¥ 51 S el Sl doss 3 50 s Sulg o s
oo &S OVADOLKan 5 6 inr gasl b asl opl ol azils
G B TR S P PE Olpl ode Dl 5 25 5l g
S S g s 5 253 (S p3 Vo S Lk g 5S> ol
sl 3 e oY+ 0Y) Leydesdorff jiass 5o ()3, Slssean o5
Vo s ) el 58 3)se L3 Cme i S L g ol
G4l L oS el sty (Ao 3 Al sl 5 (o3 AOLT (s s
(V0D Glpen Cmin o gl SRagn nl ghess TS RS
o S (TON0LKes 5 Kim G (gazmd b o ) (izeas
(ol ool sty Ao s A sads 5 SIS | de Gt Sl
el s gl b tags Sl el s KQADESIFRS PEIVY
53 Ol UIG (o35 53 0l ele Sl S o8 (\W48)arids
G 5 los S sy 1y o g Sl oSSl 3 5 VATV E e o5k
Sis b s 5 s i o e oK 51 de ol slaasl
Slsen (lanils (Tags el )y S Hlie do )y G5l meS 5l Sl
010)3,10
Ol & g 9s (65K Lo iz le Ol 5 sluas Bl 5
ol (s s> Ken olsan Ll rass 3 iy e e
a5 el w3l polatl 3 gt a1y e o i OIS plS L
3 Gl b v g 53 s ULWUG @ s s 6855 &S 5lie gt
w)ﬁ);(w%wbm,épéwm@u\{wgw\6»5&

axdlae 6\.&42.9% L dg'-'jj (Y)aslns v_:‘}m.ﬁs U\;il 6)}L3}JLJ So) s

VY29 53 9 )3T D opleud N E 093 wrodus 3)9ly alzo

&7


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

o6l wolss i

TUIG) arls 8 sy lafass @l o ol 268 b
b b ol ol 63,5 Sl |y il sladla s 0l Sl 5
OAN)LS o 4ot

L5 e o TUIG) oS polie S cib g L«
STl 5 8L Gl 5 ilran lulsy 53 oS ol5les gokiasolis
ol Lalss Lol il o an ailsy 5o e ploendl SIS (65508
S pbe 5 TUIG) Jlude (Sl anils 658 (saslraw 5 adlr s
Gois 5> bl Ly siS $,8 nl s Slasy 5y dal s (oS e 528
Dper O i on T sl 3l ealisd U el sl 138 Jos Ll o5l siler
5 Slgs o ade Ly 5 1 by siS 1505, L o) S050
5 pde slacln s esls 13 Com nyse Mallin 5 e slaes s>
010)5,5 ASE 5508 8 Conds b line (55518

gl Sales 53 1) 55 5 WLl uba Ll s
Bl = 2 b s o THM ol s S Ll &yl g
2 S e 5L 5l Dl g S 3 Lalise pde @ by e
by 38 5l ol oS 3l QLS (Y2 A)OLKes 5 Lebeau i
S Xl o5 3l UIG ¢ 8an sl gl | isise slacalin
Lol s o bl 5l S 5L s eits 1 ozl uld Bes
(YL o 0l 515 glacdleo colia ¢l 6ol 5 Jams laclbn
S il G50 wile 5 G 0SB ks b Ll e s
S gy Do e 5 ol LB s ) Sy oo Jool 5 2 558
Sl 25l S5 Lol b aldbsls lajlnl 51018 e ol il
2 Ml bl S5 s s gl Sd ol ks
28 eslimal el ol o e s S5S Jal sl

ladgep Sl eslinal b A3 e ol lags s A e
WoS oKL 3 Cumile 5 Comal S Loesls ob3L wedd oLl
Ve Glosle (Saly Cand 53 ol SGas U ol b 05 ol
Oisy 03 S g e A b e sbaslg b ke Slile
Sl o 3L s bile Olgy G L3 5l 5 428,503 s gt
e 455 a sl (6l JolS G (Vs (goliS e s 31 (65l
Ol o 51 A atd il el (S cisls 1 OV (gl gme o

Ol ailaw 5 a8 s el 3T Lo ls arbes Eoy 53
Yove Jlo s aazils | 5laie o SYLUT (o Joled o5l e s opl 53
el b 0T 5l e 5 0 s 6855 ol 4w a gl T el
JS 53 il 638 355 0T 51 s (548, 5 4l 5 UG 4 oo Ul
Il 53 VeIYY 31 S o sbay axils 2als 155, TUD) Sl o3k Jsb
380 /0Y 51 58 TG pimmas .ol ke Y44 L 53 0/A4 £ Yo Y
Fo s e Sl ooy S5 o3k sl 53 VYA 4oL gl
Gnr gaalllas S L oS sl o3 S w2 |y alS L) 5 Sen
(V)s)ls Glsean Ol (558 5L (g0 5 oy 03 (IYAE)01, K0
b ol 5 s e LS |y il aS sdewy £/0Y 4 V/V0 3 T(GD) Ll
1 0l $3alaS Sesgm & ITAVOLKes 5 Sl seadlls i L
ke Sl IS &S OIFAD)0LIKen 5 oSl ganlllas 5 Lles S i)
V05Dl Slgsean Lilos S oy 1, O]

S A e 3 53 Ve plas &Syl s YOI E Lo s
WSO o] IPTCON P P AR L W N P VS PV g BT
ool s w1y ho sae slal aes gl Jle ol 3 T Lasli b
Jﬁ&wjjbqsgjwﬁé@lwlwgua}ujujlm.Mg
Alanill SuG b el 5 ol bles €Sz 5038 Jos S )
Ao RS 5 Gl Gl Klg e SIS Srals ) BYs e
s e U s S p o8 IS cnl geobss o0 3l @SS s
35S 1A eslinls ) s

o3 Sls el IS o 0lpl (i edige i T 2t ls
e e b aslie 3 &8 el sty VYA Uslas candllans y go el
(VAN Ok s dn (AT ls glaysiS s ke il S T
oS (YOOI (oY )l b (W) okdS (-VE/I Ll
(YOl 3y S Sl (M)l llSul 5 (<80/1) o5
o e S by e ol tagn el (6 Selll el
o 5590 ib % 93 53 3y gn (Sodd S o3I gla e ls 5 o
Ol anslie cpl cplply ccla, 338 ) s Sl s IS 4 by
LaS | sl ool Sl sy5e (o35 53 Ol T jestls oS das
oald opl STO, slacs lis g 53 > b lSen 355

b-&w\t}yww.wu)jﬁﬂb@bL}awulﬂ‘ﬁ)\)ﬁ‘jy))

134

V44 6o 23T D oplasis N E 093 wmodw 3) sl al=o


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

‘.‘m"_" = ‘. |

Obed 5 Fmiln Slads dam

SleS 5 gpme oSl Jites Gt Sl ol 23Y 50 Olejes S
5 o sbowle da 5l S Dose oY sl
P 5l Ll ol s Glosle o sl U5 Ll il
5w o bpsY (Saalen wluils s w5 slag b oy st
SLlS Glaands 53 b jia sy O o 0kile 516 A3l anils 5 g s
L 15 e WelKls 45 el gl 3 WS sd 5, S sk
5oosls d WS e ishane Gl g e S 4y Ladb a5 I st
oLls i gd bt o AL (slaelils my cbaol&iSls o g ol &
iy s Ol pmils 4 Sl S 5 (590 llS kS 5 g LIS e
(e (e 5 0305 18 S ) s s LUIG (s S i Lgl.aacjla
ok DIl 5 UIG cdlelas 5 gy 5 Sk o L1 els L)
ot 1y Ol 5 osls L)t L G Ol s OLalSisls

S Cwo s el sl 5 oK 5l 0 £l

SN0 g0 g S

S5 S 05 8 53 0d g sl aabOLL Lol Wlis )

S S5 @l S Sl ahy a5 03 O (S3p pske o2
Pydip G 5 S et aabl S5 @Gl S w5 53l eals
351 4 s IRTUMS.SPH.REC.1398.262 5 L « a3 o]
O Sy esle iils SKapl e 5 Cllig oaKils Jiasy oo

References

Slole gl Sals s 5 Gl dlis 3l s aKSL iso o
Slasiasy Samd 4 L5 ol al S s anils i AR
3ol O bl LS sl adds Slle gl Koy 5 oxe
bl 6LADL<_|.L¢ s eslall g el (sl Jﬁb ala fays

Sasr Sk ias nl Sy g S0s Sl
S 5 4o

Loy slagils plesl a Olex 50l o5k DL s 2B,
SESIL Ol pl el () e Do sl s il Ll o
UIG Lilg; 5 e Slosla LU s (i 65l glacalw
L Ll e Dos kS Sl sen Il Gann s 5 L) 4 plres sl 1
b S5l o505 03 s ssba Ul 2alS 5 655t el s
st 5 oo 53 p3Y Glaslianal b S S Lis LaS 5 aelKiils
syl ol L5 e Sl ot Sl S Ll 555 4
wll e 5 S S eS8 s 3L Sl Sakis
5 Shy emlign Godgm 53 by Gl iSO b 4 SMLges
Slodst 5 OV g Sl eslanl gl Clgs DI 5 e sl
ilesl sl b cpizman 2L UIG o )Kes 51 ol il 515
S goslinal Cgr O e 5 (S1adl S slaliad 5 walr
Sletiasolid 5 st JU! S o pmge DU 5 Ol Siays

(_{ngfdu)ls‘j&f'wsdwjQd‘jk;ﬂéjjﬁ:)'ml‘}s‘f}rl&

1. Amirinia H & Baitab A. Optimal model of relationship between government, industry and university studied by the experiences
of the office of technology cooperation in the country. Journal of Industry and University 2007; 2(5-6): 25-34[Article in Persian].

2. Jafari M, Akhavan P & Zarghami HR. Measuring the relationships among university, industry and government in Nano sector
using Triple Helix model. Journal of Academic librarianship and Information Research 2015; 49(3): 413-38[ Article in Persian].

3. Etzkowitz H & Leydesdorff L. Universities in the global knowledge economy: A triple helix of academic—industry—government
relations. Available at: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3404823. 1997.

4. Shannon CE. A mathematical theory of communication. The Bell System Technical Journal 1948; 27(3): 379-423.

5. Mahammadpour F. Explain the prerequisites and infrastructures of production and commercialization of knowledge and
innovation for the realization of knowledge-based economy [Thesis in Persian]. Tehran: Razi University; 2016.

6. Leydesdorff L & Park H. Can synergy in triple helix relations be quantified? A review of the development of the Triple Helix
indicator. Triple Helix 2014; 1(4): 1-18.

VY29 53 9 )3T D opleud N E 093 wrodus 3)9ly alzo sy


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

P gy "‘

o6l wolss i

7. Zarghami HR. An overview of the patterns of development of university, industry and government relations to promote
innovation. Quarterly Journal of Science and Technology Policy 2018; 8(2): 103-12[Article in Persian].

8.Ye FY, YuSS & Leydesdorff L. The Triple Helix of university [ Jindustry [ ] government relations at the country level and its dynamic
evolution under the pressures of globalization. Journal of the American Society for Information Science 2013; 64(11): 2317-25.

9. Megnigbeto E. Modelling the triple helix of university-industry-government relationships with game theory: Core, Shapley
value and nucleolus as indicators of synergy within an innovation system. Journal of Informetrics 2018; 12(4): 1118-32.

10. Afzal MNI, Mansur K, Siddiqui S & Ghop J. A panel investigation of the triple helix(TH), quadruple helix(QH) relationship in
ASEAN-5 economies. Journal of Innovation Economics & Management 2018; 27(3): 97-122.

11. Noroozi Chakoli A & Taheri B. Comparative analysis of the relationship between university and industry in Iran and Turkey:
A scientometric study. Caspian Journal of Scientometrics 2015; 2(1): 39-49[Article in Persian].

12. Bagheri S & Esmacili SM. Investigating the status of polygraphism and the network of scientific collaborations in the field of
medical engineering in Iran in the science citation index between 2002 and 2011. Rahyaft 2013; 23(54): 5-17[Article in Persian].

13. Clarivate Analytics Company. Web of Science [Database]. Available at: https://apps.lib.wosg.ir/Search.do?product=WOS
&SID=D6MupMK6DnEnxnbwAA8&search mode=AdvancedSearch&prID=dac863b9-¢873-4058-90a3-¢16f8386al1d6. 2020.

14. Soleimani H. Information technology. Tehran: Danesh Shenas; 2013: 61-2[Book in Persian].

15. Hatami M & Naghshineh N. Quantitative analysis and visualizaton of interorganizational of collaborations in Islamic Republic
of Iran's indexed documents in Scopus: According to Triple Helix model. Scientometrics Research Journal 2015; 1(1): 69-92[Article
in Persian].

16. Kang W, Zhao S, Song W & Zhuang T. Triple helix in the science and technology innovation centers of China from the
perspective of mutual information: A comparative study between Beijing and Shanghai. Scientometrics 2019; 118(3): 921-40.

17. Leydesdorff L. Words and co-words as indicators of intellectual organization. Research Policy 1989; 18(4): 209-23.

18. Jowkar T & Vara N. The triple helix of university, government and industry in the field of veterinary science in Iran: Comparison
of ISC and WOS publications. International Journal of Information Science and Management 2020; 18(1): 73-91.

19. Azizi F & Moradi F. Investigating the relation between the university, industry and government in the innovation system of the
knowledge-based economy in Iran. International Journal of Information Science and Management 2019; 17(2): 1-18.

20. Leydesdorff L. The mutual information of university-industry-government relations: An indicator of the triple helix dynamics.
Scientometrics 2003; 58(2): 445-67.

21. Kim H, Huang M, Jin F, Bodoff D, Moon J & Choe YC. Triple helix in the agricultural sector of Northeast Asian countries: A
comparative study between Korea and China. Scientometrics 2012; 90(1): 101-20.

22. Nirumand P, Mullah Akbari M, Farjiarmaki A, Zarkhor Khomizi S & Ghanbari H. Identifying barriers to commercialization
of innovations and inventions of engineers and trainees in the field of technical and vocational education. Iranian Journal of
Engineering Education 2017; 20(79): 139-54[Article in Persian].

23. Sobhani F, Ebrahimi S & Jowkar A. Scientific relations between universities, industry and government in Iran based on the
Triple Helix model in the field of agriculture. Journal of Research and Planning in Higher Education 2016; 23(3): 21-41[Article
in Persian].

24. Lebeau LM, Laframboise MC, Lariviere V & Gingras Y. The effect of university—industry collaboration on the scientific impact
of publications: The Canadian case, 1980-2005. Research Evaluation 2008; 17(3): 227-32.

Esy \va9q g_s.)}):)T D o ploudis V& 093 wmoduw )9l Alxo


https://journals.tums.ac.ir/payavard/article-1-7000-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-08 ]

Journal of Payavard Salamat
Vol. 14, No. 5, Dec & Jan 2020

Measuring the Interactions of University, Industry and
Government of Iran in Scientific Articles of Biomedical

Engineering Field Using the Triple Helix Model

Somaye Dehghani Sanij' (M.S.), Ismael Mostafavi’ (Ph.D.),

Hamid Reza Zarghami® (Ph.D.), Hojatollah Soleimani** (Ph.D.)

1 Master of Science in Medical Library and Information Sciences, School of Allied Medical Sciences, Tehran University of Medical
Sciences, Tehran, Iran

2 Assistant Professor, Department of Knowledge and Information Science, Faculty of Social Sciences, Yazd University, Yazd, Iran

3 Assistant Professor, Department of AMAD, Graduate Center, Shahid Sattari Aeronautical University of Science and Technology,

Tehran, Iran

4 Lecturer, Department of Medical Library and Information Sciences, School of Allied Medical Sciences, Tehran University of
Medical Sciences, Tehran, Iran

Received: Jul 2020
Accepted: Oct 2020

* Corresponding Author:
Soleimani H

Email :
daneshshenas@gmail.com

Abstract

Background and Aim: The field of medical engineering is the flagship
interdisciplinary approach in Iran, which, due to its attention to knowledge-based
economy, takes a step towards prosperity and smoothing progress and development.
The purpose of this study is to investigate the interactions between university,
industry and government of Iran in scientific articles in the field of medical
engineering using the triple helix model.

Materials and Methods: This is an applied research with a quantitative approach
and uses scientometric techniques. The status of dynamic interactions of the main
pillars of Iranian innovation in the field of medical engineering in WoS(Web of
Science) database has been calculated using the .exe and the 4.exe softwares in the
period of 2010-2019, and the transmission degree of uncertainty index in dual and
national dimensions has been determined.

Results: The T-index ranking was assigned to university-government(23.38 mb),
university-industry(8.47 mb) and industry-government (1.13 mb), respectively, and
finally, national interaction(-12.48 mb) was obtained. The interaction between
university and industry had an increasing trend and the strongest dual interaction
belonged to the university-government. Over the last ten years, national interaction
has always had a negative value, which indicates the existence of dynamics in
interactions in the national dimension.

Conclusion: The dual university-industry interaction has been increasing in recent
years; however, in the long run, the national interaction of the pillars has been
facing a declining trend, according to which some science and technology policies,
and research and industrial strategies have been proposed as a necessity to promote
the university-industry-government innovation network in the field of medical
engineering in Iran.

Keywords: Triple Helix Model of Innovation, University, Industry, Government,
Biomedical Engineering, Knowledge Economy, Iran
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