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Introduction: Ontology, as a formal method for accurately representing concepts,
entities, and their relationships, plays a vital role in modeling complex processes.
Despite numerous studies in this field, the application of ontology-based models in
Iran’s blood transfusion chain remains limited. This study aims to develop an ontology
model for blood supply and demand in Iran to support decision-making, facilitate
information exchange, and enhance efficiency and safety in the blood transfusion
chain by integrating relevant concepts and processes.

Method: The METHONTOLOGY methodology was used to develop the ontology
model, which includes the stages of specification, knowledge acquisition,
conceptualization, integration, implementation, evaluation, and documentation. The
ontology was implemented in Protégé (version 5.6.3), and its quality was assessed
using the FOCA methodology. Additionally, two diagrams, a data flow diagram and a
swimlane diagram, were created to enhance the conceptualization of processes.

Results: Two ontologies were developed: one for hospitals and another for the Blood
Transfusion Organization. The hospital ontology comprised 26 classes and subclasses,
46 object properties, 43 data properties, and 644 axioms. In contrast, the Blood
Transfusion Organization ontology included 11 classes and subclasses, 24 object
properties, 25 data properties, and 318 axioms. After defining the components and
rules, graphical models of both ontologies were created. The quality evaluation results
indicated high quality, with scores of 0.995 for the hospital model and 0.951 for the
Blood Transfusion Organization model.

Conclusion: Designing and developing an ontology model for the blood supply and
demand chain enhances the understanding of domain processes, facilitates data
sharing, and supports knowledge documentation and transfer to users. Effective
ontology development requires a comprehensive understanding of the activities, tasks,
concepts, and relationships within the target domain. Furthermore, ontology
evaluation is crucial for identifying conceptual deficiencies, optimizing knowledge
structures, and improving organizational processes.

Keywords: Ontology, Blood transfusion, blood supply, Hemovigilance

© 2025 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 Yo«


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2025.26&domain=pdf&date_stamp=2025-12-21
https://dx.doi.org/10.34172/jhbmi.2025.26
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

VOYFE o ¥ s g oyled nmilsd 0)50  oSwnd 3 Comnd 3 § CroYw Sl 981 dlro
doi: 10.34172/jhbmi.2025.26

oy Sy pole oSl o Subgy Kita ol clizions 35 5o

®

CrossMark

L

Olp! 39 S S ,5T 39 g (993 SLO § 40 45 0 i ) (wli Guwd Jho A gF

g Gl s e bl slrd wuge (315 Sl po uidl

Ol 0l S el ST (K ke ol a3 gagy oty T ot sy K5y SGiley piih Dl 53 o 1l ¢ STy SGle 5l Sty o Sy &Sl 580 (51,575 )
Ol el S 0l S (S sl ol i Gloys (ohisaT S ¢l Sliiond a5 dmly ¢ Iy Sl 5l dmn 5 5 s 9350

Ot oS e S (S o e sl (a3 23 ok T 0dSltn g5 ¢« Kby &Kl y gl Sl 35 0 (ylsbinl cuDhw SleMbl sy e (51875

Ol el S 0le S (S b oy ¢ Sy Sy gl 5 S ke oSl ¢ (ST 53 Sle 581 (5573 (5 el ¥

2 ot 0 ol ldlg) 5 g 9o uanlie (385 Giled sl rge B9y Sy b ol
3)5 ol bl s plosl die oyl ) (euaio Slallae ax 31 305 oy (claan] B ()8 ol (silo Jre
wlid wa Jae S drwg Baa b dalllas oyl ol gize lien 8 D] 600 3 wlid s gla Jie
(S proncd sty dnatl )b 5 emlio (gilot LS Basb I b l 00 pll il 53 (55 LSl g aye
298 wal)d ()3 JUil 0255 ) (esl 9 (2h g0 9 M ol

o Jols bgy ol ol i edlazwl Methontology jbs) 1 (wlud s Jdo dnwgs (gly 3yl5 gy
ol (e g3l o0l el (ilosiiuns 5 (2l (giluosly s iloan ) LS s jlupsrde (LIS GunS lasie
65 el cymizmad 15 pbol FOCA 3,855, b la_Jto a8 bj)l s O5Y aes Protégé Suiylys eS|
L1 (b s b g o3l bys lages 93 el )3 ¢ jlopgrde CuiS

5 oMVE ol sy Jo 8l angi (193 JUl plojlo 5 plilons gl ol Jo 9> tlaeiSly
W ot 55 JUl plojlo Jie o8 b 15 02 pomST SFF 5 ool Shy B ccshlad, Sy T8 (odS 15
e 0l g Ll Capai 5l g 392 poseSTVIA 5 glosly (S35 YO cslabasly (g V¥ (o) 25 9 oS
olojbes Jae g /A0 003 b Gl Loy Jo o5 0l 0Li3 S b)) biad (S 58 (ol s 53 00 (SIS
Sy 2Vl S 5 [ABY 0ye b 3 Jlin]

ST 23l dasiy 8 il 3 )3 18 SLSIE g e 022085 sl St o dmaogi g (D) 3§ o5 A
CELS 161008 ol st Sy Fho drrgi sl S (o0 oS 8 4 Gl J! 5 (g jlosisiune dosly
bl el @950 el caallan 3)90 Ay (S Lally g pualie (alby daculled 4 s pol> g (350
sl clasisl B 3500 5 et L (gjludiare sospde GRSl (Lol )3 (Sl G b tun slo S
23

e 5a950n <o 0208 ccogt JSl o gulis taun 120519005

Al SleMb!
Wi ddsluw

VESF/EIVE el
VAN 1
VECF/AUN clas oy L

isiuno oy 55
25t el e e
Sheost/

alihasanahmadipour@gmail.
com

sled otdl Sl o b/
s el e (o iiee Gutl
0785 (ol G Ao druogs . Je
syl g o Lol 5 ase
Ssilojgal abre olnl 0 G
YPY OFF (S G g oo

X0--5¥

Yoy Journal of Health and Biomedical Informatics 2025; 12(3): 250-264



https://dx.doi.org/10.34172/jhbmi.2025.26
http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2025.26&domain=pdf&date_stamp=2025-12-21
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

h
‘y SHen g5l5 blo 09 Lol g A ye 85005 cwlbind gumd Jo drwgd

Ao

Sl gl e bily) 5 pelao dacadgrge 3:35 cinp o) 5l (ol dials G )0 L1 Jl e 9 ppe (otaled uslid n
2 ste sl 5l eslil .l (6950 gl o bailg) g acosgrge 38> calid da]p oS by iledie lp V]
o JES o ol pllss S (gl i 1 (S 0l S5 o] e by 5 locadsnge (S )lSe )3 Sl ulid un
[Y] a3 g0 by 05,5 b oaisSTaal 51 1) laans] b 5l oty (slo o) 45 ol

6l S s a8 Lol IY-Y] ol 05 plo] 95 Jlis! caltseo (gl i )3 puslidh s (6 554y 3,90 45 e gito Slalllas do 3]
Silodde pimogy S gl olel ol 0ad 4By (wlid s (e slaylil SeST L (1 Lol g asye )8 by
Slocdyin pfy o olpl 3 [A] sl 22lge NS 5 bagile b plizen (8 Jsl Olass 5 (8 ol 8 ol
Jold g3 JUl 0 pom ol dgaoe sl (53 JU 0y 55 (olid e oo (635,84 (ygn JWST 0jg> ) pSKeie
0SS )lie slaglojle 4 plgi o badlze cpl o 1l o JWII Glojlo 65l 90l g calbg b b3 )3 (o345t slaadlye
adlze cpl il plS 2 [A] 5,8 0,Lil WM r950n (slaaieS o JWsl LB claodly dcgomme w0l (b ¢ Slojlw slaodl oSl
13 )53l ey 3gSanl ol it esite Laly, 5 laydsnge qoedlin (gLl 4l (chuiS], 5 sKanl o3l oSl (gl
o1 M) (glaptms > glodls a8l o il (SuS]y dadild j) Goglite s 5 )5 i frggen cilize (sla i
Caol

2] S CSaS lage S5l B g Woodls (£5lodz sl 4y el 5 <5 yiio waplie sl b wlii_oo oaslisd st iiso (2 jboJ o
il Ot o5 (pline (spdy el el 8 SOl ol (Sl e SledMbl (dlagtans 13 (55,54 L palis
M 32390 s (5 jlodly 2920l g o Ss5 (slo0d 518 el 00235 51 l)lS Sy s 5 S 5 42 )LSe 65 )1
il JIS e o8 JEl )8 slodyg) 5 Gl 42 kS e il (il sl alex il (S e lnl
xS b g JS 3S15m 9 baslislon )3 o9 el 0055 il [V o] el 0as clilowy ol (A el Limy o5 g y5bey
et s (pizmen S SeST (3:85 (bt 9 QI 2 (e (63 e I Sy 4 Sl e (wlid St (slaciE ]
L oyl o 33 395 LB g 4 ye 0355 ool 1 03,5 olaid] g oges (o)8 iul33] g od aigy (claa] b 5l same ol
Ayl 09 Glols 5 as e wlid s Jde dxwgy Ban b addlae oyl cs cel o] (gilw e S g g 93 Wl S5 4
39 Pl o 31l yo d9ut0 g sl JUis] g gl sl (658 e Sloidy dman] b o e dmodly (gt LSS ol

FLEEIY

4 "Method" (slaojly 51 5 s Methontology FMh.wol) Methontology kg, il ¢ Jie sbou! (gl (63,0)5 adlas oyl )
s (3,1 0L a3 gg0l dnusgs (sl o s ls (555l S 4 oS ol ool d slino 4, "ONtOlOGY" 5 g, (slino
b owlid d dnwgi )3 g3 (5 Sy I ol ogdle b oalital iy (silupgrie 13 38> (WUl 5 PB4 P 3,50y,
idolye Jols oS amdgo )] ulid s dnwrgi sl 42)LSs (gl by l IN Y] sl jly55 5 (S 0jg s gradiol
P9y ol sepl aldl 3 IV ol (gilwsiins 5 (2L esiloosly (silodz S giloparie (il canS lasiie
P9 oo W) Jpaiia

8 cdliml casoly Jolis claseiie oyl 133)5 Cpn ¢ ool st Slaseiio o5 ol o i(Specification) wlaswiv pusi
i glasgazme Juo SNl sl 5 asels 390> i sl ol gl b baiye o Shag 5 peplie (535 asgasmo dogy)lis
8,5 )8 eolituldyge dteld iibey (b)) ol jlae lgicd a5 0l oy 5 (Competency Questions) S ls & Ylsw

5l sl ke SVl ol 5l S g

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 Yoy


http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

VOYFE o ¥ s g oyled nmilsd 0)50  oSwnd 3 Comnd 3 § CroYw Sl 981 dlro

doi: 10.34172/jhbmi.2025.26
oS S5 e Al o Kby Sl i 350

D

Sl Bpan bl jastie (S 09)5 b )len S sl S5 slaasly a2 CQI

Sl H5 5l Hlow (Jxd cunlgs 3 L Crossmatch aslp G ass LT :CQ2

5 oli |y L] o, & S35 b o e (slossly o5 sm 555 :CQ3

Sl oS> bt jlogs 3 0359048 o205 U Cauwles > <o loald b > e :CQ4

Oliwylow 33 53 Lol g asye 0505 (Adly slaan],d (Domain Coverage) awls Libe oy s (sl oopl p ogMe
bl s 0 sl ae iy, 5 manlis 505 2l il Lislas elaloged g 031 by colylsas 3l oolizl b e JUis] olojlo o
Dby 1y 03,919 @55 g cpmmass anl (bl caslss ) Jalb 0500 ol olye S oS 505 Ol ga5gSe; alages ]
5 i odly Jolye p3 (Staols Y15 0yl JolS” 3Lkl sdly (cladi] b b wlis gwd oo a5 amd o luebsl JI5 ol i
1590 SeS & g ous ailu RDF (Resource Description Framework) sl cavog wg s Jae jl oslitwl b ¢ ol )]
W 0 ads b 4 a8 ol s s Slastie S S s po pl (395 0 03l Fewlb Hermi T gl

e ygpe 3oyl 5l wolid gt Sl g1y jL5dyge oMbl g by o oyl p> :(Knowledge Acquisition) il cuns
SID dlas J ole laslSely 5 (555) ool da by 55 35290 mwy il cslalainly Jolb lio 15 (5,900,8 yins
0,5« yes Jasl )5 b s Slold g as,e» slaejladlsS” il ool b goxiws Aitus JranMedex Magiran
ol 5 el gt 990 45 cpl ot 08 el oanylb (b 4 K JUBD 5 € Db Biggen mium K5 (el
i 5] lrs Cpaizmad al 00 odlitel ol U5 (31 S’ mobio 1 Bias cplpl s S5 ol 5 sd Jlsl 1l
s ol 3 55 llodl baipe qulio (o3 ool a3l il 53 g5 JUES] piges 4513 ¢ LAld 4y a5 ol e Jolis
Cauol 00 dB s g dlaie 3,559y S 50 Mallipn ©)gods pwols aslllas ) ouds ooliwl 3, gy 48" Liad o lis g 029y dlitwl L1
[00F]

paplio pglic Cov oldsylaes mlie bl p B3ly 9 S wanlie o5 oyl )3 ((Conceptualization) (g ;jlwegeio
Ol sl w3 g 2kl (B5ly 5l eoliul b ealie cpl 0l gl sl imgh 09,5 ©jguie b (o Sg) Ll 5 aiges
Data Flow ) oals by loged 95 5l copiomed 48 sdudib Jodo B > die)lidlo & ygods wodls 0j9>  amass
o3l b s )loges oyl b edliu] dasi] b (¢5lwpgrde cusS (&5l ¢l (SWwimlane Diagram) ks bs o DFD(Diagram
Sus )b EdrawMax 3l )

N0 & wlie (gl kit uan 1503 b agl Gyl ¢ i s sy 3 33 19iSs 4 ol ¢l (Integration) oslesl
cbalg) Jold (polish it (26 elipl iy ol 03205 4 bgpye (1S (s3ladlgeyd b cimizzan b 0313 Bada 5 dnglio [V
285 518 ol g (il 2y90 sam Al ye 3 (gilwodly (sl NS (glodls 5 (45l sl S

o3litl 0.5 wens PROTEGE Kol 5 e oulis i db] gl 1 e zLisiwl/ (Implementation) g ;lwosly
IV ol Sy )8 g 03k (KBS (62,18 Lasly 03 5208 5 b 1] ity slag Sy S>3 ol sl [VA] 4

5 Cal 03,5 iyl Waooly 4y slazel 5 lods &3l)) dauty (slyr b Jds dews 3 oo i PROTEGE (boys 5 cuiligg o9
Gl Shs g lalyy da WMy da WwMS (gilwodly als o ;0 [V ] 29y 00 ) 4 olize g slag)gld S5 ,US 1> Jsere jobay
HermiT 1.4.3 550 5| Jio clocs)55lob ololis 5 Lihaie gl ly 2505 oLl RDF JSé olol » o0 gzl 5l

izl plgl gl [YV] 15 sl dndiged 5 patlis gy zliitusl g pomco oo ol s 4 HermiT ygige [Y)] 05 oslizul
Lulgy 5 b S5 da wMS Jols 4 OWL (Web Ontology Language) s (b gwa ob; Jae daol HermiT s
y o)) 990 pize ibate Llod 516 cilsyy Jio pload] )y 41 5390 ¢y -9 0 3,lg HermiT zlictwl joge 4y ccoml Calise
3 % )T Lol cads amlyss plou] s biwl gus g 3gu o b gl AT )8 wgb il Jde pd L2385 &S Sy ,d ST o)
DSy oyl 33 S e gl Sl shds Gledbl g sl yy calisee slazlizwl pboul 4 HermiT zlicw! jgige il pize ilaie \las
sibie 48 5 oacls (odlas (Automatic Classification) lawMS 556 cauaib o Consistency el p ogde () ;|

Yoy Journal of Health and Biomedical Informatics 2025; 12(3): 250-264


https://dx.doi.org/10.34172/jhbmi.2025.26
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

ohKes ¢0l5 dlo 09 Lol g A ye 85005 cwlbind gumd Jo drwgd

Jols ol st zlistol g plu] 3¢5 G ygods Jaidyge slaglisw! Sy b 43,5 iy 3 (axiom/SWRL rule)
Uy D La»ck.é.]}o L)”‘ )l P|A§ JL dbcm] d.:Jsl Oledais sun l.ca:\.}y;.} 9 d‘“b dhgsf}iﬁ o5 gad LSL”’L;S:B cl.ayu»)/lf d[tbc\.él}o
A iy yes ) S o Reasoner (¢4 Configuration

Use the checkboxes below 1o control which inferences are displayed in Protege.
Selectively disabling automatic inferences may improve performance
Displayed Class Inferences | Unsatisfabiity (0 ms total/0 ms average)
| Equivalent Classes (0 ms total0 ms average)
(| Superclasses (0 ms totall0 ms average)
¥ Class Members (0 ms total0 ms average)

Disjoint Classes (0 ms totaV0 ms average)

Displayed Object Property Inferences: [V Unsatisfiabiity (0 ms total/0 ms average)
__| Domains (0 ms total/0 ms average)
Ranges (0 ms total0 ms average)
v| Equivalent Properties (0 ms total'0 ms average)
[v| Super Properties (0 ms total0 ms average)

| inverses (0 ms totalld ms average)

Displayed Data Property Inferences: Domains (0 ms totalld ms average)
¥ Equivalent Properties (0 ms total0 ms average)

v Super Properties (0 ms total0 ms average)

Displayed Individual Inferences V| Types (0 ms total®d ms average)
v Object Property Assertions (0 ms total0 ms average)
Data Property Assertions (0 ms tota¥0 ms average)

v! Same Individuals (0 ms total0 ms average)

Reset preferences

o] [ emen |

bl g sadlie Zliiw! Oleal 1) JSUS

e (verification) aub o (validation) sww el slagygesl Lisw 99 4 wlid swn obj,) ((Evaluation) obj,l
@ 29y LS WS o Ly ol gt b (Jlio )3 35y o Jdo Como wyp by ol stud i )bzl [YY] 205 o
hb o b wlid s (gly oad gy ol cudS cbad llinl a5 WS o pendd Au]i8 pl 958 bl A8l Ay o
ol Gl oo syl wlidde, ) edlite b €anby s,y Gun b adlas ol b)) a8l erd cule,
OB IBddrwgs 4 45 Cunl (63,559, FOCA .1 plsl FOCA (Framework for Ontology Conformance Analysis)
FOCA 5,850, b iyl [VF] 55 il ool oo oS 51 ookl b 1) 395 puslidh i g S oo <SS _paslid st
il s Jolye Jols

bl st £95 3l 2 Jgl el yo

Gl dadsg g5 5l dgame dioly g o5 Jlal (ol ojex a4 bLi)l s 4 yobs adllas  wlids s

Y15 2l 2 093 dls o

g Jolis GQM 5,555, .05 plsl [YYYQ] GQM (Goal, Question, Metric) jlae / Jlaw/Ban 5,59, ol p als yo o]
CoieS (b3 sl glaolitiny g ol o 2 25 118 S5 5,50, cul il oal V g 13 &S Canl Yo (15 g Jlges 03550 B
o9y cdidsy wlis wd 3 FOCA 5,S5g) o Canl Voo ey (glo s (gl doliciun pp Jlaw p i o &8l)] olids s
V] o ol ¥ Sl ) Gl &

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 Yog


http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

VOYFE o ¥ s g oyled nmilsd 0)50  oSwnd 3 Comnd 3 § CroYw Sl 981 dlro

doi: 10.34172/jhbmi.2025.26
oS S5 e Al o Kby Sl i 350

D

1,5 (Consistency) ¢,5;ls (Completeness) g oS (Adaptability) sl :jl Ll ke GQM 5,55, (sl jlre
S8 L GQM 5,509y B gy .l (Clarity) zs.59 o (Conciseness) jlaisl (Computational Efficiency) sluwle
Oy ks (Reuse) suze oolitwl aius 4 (CQS) (sadlS” eVl & Jgl i @

WS oo e |y ol g M| I sl g0 pdaw o> Ban @

.l (Discrepancies) cBMs! fols pouw Ban o

Cuwl gy Reasoner > Slas L Baas el Ban e

CoeS an U 209 Al 5o

KW 923y o0 Jo glizme g yastine sla yiSy wyp a4 &S S CudsS KW 2,10 2439 (L) Wl ) cuas KW £9 9
8 gmnsSy Jio ol 3 IS S sl gy cadllan ol amd o ] Jao JS ) sles s g qole bl 45 IS oS
A5 alons | Jgo 3 b V5]

exp {—0.44 4+ 0.03 (Covg x Sb); + 0.02 (Cove x Co);
+0.01 (Covg xRe);4-0.02 (Covep x Cp);
—0.66LExp; —25(0.1 xNI);}
1 + exp{—0.44 4+ 0.03 (Covg x Sb);
+0.02 (Cove x Co); + 0.01 (Covr xRe);
+0.02 (Covep x Cp);—0.66LExp; —25(0.1 x N1);}
(1)

i =

1S oS dle <l
el gl B (gl oas dcwlxe (1 Ske CoOVs
Cawl pgd Bud (glys 0ud dwle 1SSle Cove
ol pow BB (gly 05 duwle 1 SSke COVR
ol 20y BAd (gl 05 dwlre 1WSSke CovCp
il 4l (gl gun 519V Lol cdl (cawlid cads dine 5D )55k Hlan bl STl (Ssun byl 4yo0 4 LEXp
(15 48,3 s 5V bl Slawlxe > LEXP jlide ddlllae opl ) .l + b ol
ol Vbl aisls objyl BB Glaal 51 3 STl (St Bus bl 5l 4 NI
ol o Ol LS i aob 3g, 15 €Cp= Y g Re=).LCo=)Sb=)

Yoo Journal of Health and Biomedical Informatics 2025; 12(3): 250-264


https://dx.doi.org/10.34172/jhbmi.2025.26
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

ohKes ¢0l5 dlo 09 Lol g A ye 85005 cwlbind gumd Jo drwgd

&, luxo ™ Gaa
Camola—) Suilords iy (Sl OVl LT ) Jloo i85 b owlid s Gl e o5
Canols Sl 05 00l gesly L Stagl SVl 4 LT Y s et intils
Gy cllB -y Sl 03,5 3350 o3litw] (K03 (gla i tants I (aolid ants LT ¥ Jlao
iy el o5 Jlasl | ot in 3405 Bl it zon U Jho b bt n IS e )
Sl =Y Sl 03)S Jlasl 1y (wolid and sams Sl (ol o LT D oo ool s Cligas
53k ¥ i oy 5 5 i pm 0jgn b ol s{ i) I Sis LT 5 S
&)l ¥ $3,15 3929 aBlie (AXIOMS) Lgos (slaoyiS LT Y b Slaiiy ) (wlid swd (caiadlys obj))
ek 53, 3925 (5,155 b 15 (rets sloo)liS LT A S Sedyn Yzl
Sl 152 el o0)5 51 |y sl b slolls 5Vl Gha WA Jho 3 i ety olie (b3
Slle 5-0 Sl dsl a s 3,Shos Sloj ka5 51,8 IVl LT 2V e Sl B (6 pddmmlone
Ts9 Sl lysan g )8 o (ool (53le e b Slizs LT Sl S (ol st Gty (e 23]
z3o9 SbAd (g5 ole S Jpol L illae 5 Slad ume & pgo mealie LT AY B Sl il
C3ds =5 SALS yasiie |y anlia gyl & 3,03 393 slb umgidedls (ol ot 3 U Y Jhous

8 plxl dadpe (sbrogp 3 (as e JLo ¥l Gl b Il 5 iz s b CLj)l o a8 )lie b Jue i (25
2 Bres Oylee 5 GBI L paasie bl S b)) )3 < Gl jghieds rizres g Sl mlle Cudgie b &
Sbly 59y 2 e o)l g9 5l S8 .85 plonil sl S e &y (g and> Goybo I bl ad oolitul Hlis g0 0je>

A8 @)l byl Slaal b b)) s p3¥ sl bjgel 5 csiluorly
Syioyh 9 CublgSS g Jho dxwgy ol g laculed sluwl (¢ yglaen Joli ¢ gjlosins ((Documentation) (g ;lwaiwme

oloilw g liwylews 0 s Lol g asye A51,8 Bl clacdlad ¢ wlul p Wb bas g odly b (sl ges i ploul iily cuns
Sud AL F LY Sl slae olpl e JEsl

Cod 0dygl b Canlgd )3 (93 (6 pSiges Jolpe a5 dmd o i |y g3 JE5I lojle U gyt iSu 5l ools bys lages ¥ JSCi
Glasly cp cledMbl Jols g cMeles ying S 4 (IS sles cpl cConl oid ooy Lisles (SW81,S &Gygods |y ol S g Cunlgd )
5 ol ol J1o (slunsly oo & 55 OB 5 4350 Co e 1T S 5 o (ISl 5 35 S aiye

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 you


http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

VOYFE o ¥ s g oyled nmilsd 0)50  oSwnd 3 Comnd 3 § CroYw Sl 981 dlro

doi: 10.34172/jhbmi.2025.26
ol (S35 pole AR5 ( Koy Koo bl cliios 55,0

DFD blood request D EdrawmMax

lequest

g

request form

stodk

D

=)

blood
transfuution

Sy 5 D Lo g adye 031> b 413505 1Y JSUS

B

) i o slacagins o 5 g e Glaled ol Bly Juo (olol 1) @i b o laal a8 apllg 5 ol o S
Q@ Gl e cpl il eolaiwl b g s8lad b yisy po Mol ¢ 58 by U awd o lis Tore bglas 13 g dilBlas & jaoa
@hl o Simlon 350 41 Jloged (2l )5 (g g osmliie 1) ilies classly (g () Sa 5 i ploj cudld 2 plgl e (5],

25 SaS ol s Juo dnogi (sl pumlio i S35 03,518 a5 Al 0

swimlane blood transfusion

Blood collection
i department o

Distribution of
products

Lab Yy Quality Control

Analysis of HIV, random

hepatitis, syphilis Sample

and... —l culture
register

Gliliie (yoi JES lojle 5 (os @55 U clodl L bad l3ges ¥ JSU5

L -

5 2B Cuslsd 3 T iy S0 4 (SIS tales o) S e g 4 |y Gilisee (slasly o el ol 5 el g
25 S8 phlew 4 5> g

yov Journal of Health and Biomedical Informatics 2025; 12(3): 250-264


https://dx.doi.org/10.34172/jhbmi.2025.26
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

‘B uI)K@ 9.)‘53 U.‘B‘).\a

O SLOE 9 4d 58 0,005 (ol Jdo drwgd

S Edrawmax

Data
..... ding J

Ol ylows 43 98 Lol g as pe Ll i 43900 1€ S

oM 325 9 M VF Jold Gl Jho 8L dniogs (j53 JUST lojls g i)l (caslisd s Jho 93 c(gjlundly p5 )
5 oMWY Jold e JWsl lojlw Jao o ((oMel YAY 5 dlaio ¥5+) po ST EFY o (glodly (S5 ¥V cslalaly S5q ¥F
5ol S @ S5 5 el (oMel AY g iihaie YYV) posaST ¥IA 5 cslosls (Siug VO ccslatlady (Shg V¥ (oodS 1
harly) o oIS i 5 5l ey sl 008 )] o 93 (slalally sla g £ JSS 13 5 S 5 g LoD (il oAbl

2548 bl (A Jsed) g JUl lejle o (Y JS8) Gl jlo (ool i (SBS slaJae (oxslgs 9 Sluogas da Sy

Class hierarchy  Class hierarchy (inferred)
u 0 Asseried v

\l=]owt Thing
¥ © Equipment

Class hierarchy  Class hiesarohy (infered)
(Class hierarchy. owt Thing Al=Ek

% 0 hssered v

v
& Blood_products of blood transfusion base
¥ Blood transfusion_personnel
() Administrative_department_personnel
 Laboratory expet
& Nurse
& Transfusion doctor
 Donator
) Hemovigitance_forms of blood transfusion
V- Physical parts of the blood transfusion base
() Administrative_department
) Department of Homovigiance

(095 JES! oylojlw 1wl y oo ¢yl ylows s Ceow) L WS 15 o IS o1 o dladas jUs L 20 S

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264

YoA


http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

YOVEE o Vo L pg o)l wmdilgd o) oSwd 3 Cownd § § CroYow Sl 98] dlro

doi: 10.34172/jhbmi.2025.26
ol (S35 pole AR5 ( Koy Koo bl cliios 55,0

e . Y1 =8 % | Object property hierarchy: owttopObjectProperty { d
o M 0O Asserind v ﬁ ” (%) caolete S
v -m A Jowl dopObjectPropenty
Tvo— S
e by M care_in
- . W completed_by
.""’" Ly . Distributed |
-‘:I ‘ o 9 Donated_by
- g of W donated_in
- 4 by N examined_by
- Eumeed » W has_care
s cheched W has_complete
s compennd 8 has_cooperated
s W Has Distributed
- conperated W has_donated
L Tepr— 8 has_examined
s injected W has_propare
Ny maetneed W has_registered
s member W has_signed
s prescrived W has_visit
s regsiend W place_for
s guested 8 prepared_by
s s 8 registored by
s test W signed_by
- hus_sed T visited
s visted . Work_in
S — B workplace_for
B nected by
s et of
e —
N memiery_of
B oerering
- pace

(093 JUBI ool 3amwl ) S ¢yl Lot s o) (i Sl (STalasly (S (S 29 1 S
Sl Ole oy baly) o5 cusl oads Sl (olpedlade Jldle S ©jgo @ lijleg (ST ol e Lo VIS )
B> Oygods |y s yp Slasute s Sl lgie Jio ool Sl S oo gl 1) (5 (Lol 5 4o e ot ]p il
A5 bl len slaan]d 13 dv g0 clacudgize 5 selgd (oMol g dlate ponnST SFY l cpSose b Jde ol 3,8 s
el e Slasial 8 (g 7S (s lunsly 3y o (sl csmolio 3 <5l 5 gy Ao S gudly ol b Jae
leiign St 551y 3285 (5ot 5 15 Jl Sl 5 05 o ol i e Lnen 3 (5

OntoGraf Ontop properties
OntoGraf: =1o]

tr =4 (88 |3 45 d A d QS w | | EH & (&

LE. Transfusion_Med
* @ Laboratory_expe

G O | # coton_aiccnal & Eye_shick_faco
t __Shield

*'® Doctor @ Ice_bag

[ @ Consumable_equi ‘ §
[ pment
\&. Nurse J B start | @ Personnel |~ ) - 4 gown
. a * -
Sectis
e # Sterile_gloves

T owlThing | Hospial | :
© Eaupment & poioret
Non-consumable_

equipment # bracelet

[ | L normal_saline

] 3 _® Laboratory | | # sticky Raniomel saline,

® |_depH

Ll *'@ Administrative_
* @ blood_bank riment

* @ Product_and_blo # Laboratory_one

od_product J

“® Medical_record

Ol slon (owlbod smd Joo 1Y IS

yod Journal of Health and Biomedical Informatics 2025; 12(3): 250-264


https://dx.doi.org/10.34172/jhbmi.2025.26
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

ohKes ¢0l5 dlo 09 Lol g A ye 85005 cwlbind gumd Jo drwgd

ol s o Hioled 1y e @5e8 U lal b lagye dLCbJJJ).é e Jolis es JWsl lojle awlid cws (SW8LS Jao A S5 o
e LS g0 SaS AT 8 558> s 4y g 03,8 Gy ) g S plojls slaculled y oSb slacydgacme 5 asls Jue
ool8 1y iz slaasly o Mol g odld Co pide daun 5 (& 5lodiiume 5] ‘LSJJ-.’.])é sl Suom Hioles (gilwodle yeus

A5 o

OntoGraf  Ontop properties

4 8 %A L2 HE QASK L =R = A 1=

Administrative_ owl:Thing
department -
& Nurse
! # deglicerolize J
*® Blood_transfusi *® Hemovigilance_f * & Donator *® Physical_parts_
an_personnel arms._of blood_t. of_the_blood . |
# Cryoprecipitate # Packed_red_bloo # Imadiated_pack # Platelet & Fresh_frozen_pl # Cryo_poorplasma
T d_cell ed_RBC N S asma_plasma [
Blood_products_
Laboratory_expe | ofblood transf P e
" £ N

! cked_RBC
# Washed_packed_R
BC

|

o8> JES! ol cwlid dund oo A JSUS

o oSG Aol sy ol GQM 5,559, (slylmo 4y bgspo Sljlitel (:50ke Il el puslids gt CuaS b5)) Al> o 5
Vs 5 bpSle cpl ol anloe (93 ] plojle 5 Gl jlogy (el g i 93 gl V g ©Ylgw 5 QL)L g
Jae (K cuas 9+ /20 L ply slioylen Jio S5 Cuts o) Ja08) L ygm0,Sy Jo jl odlaiiwl b o s cConl sadodls jisles

035 Al +/A0Y L plyy 98 JUi] lejles

GQM >S9, sl lro Ol jlial (155ke 3 Jgon
(2 53) ©ljlinl (ko Jure @3,
o9 J&S! ol Jae Oty low Joo

Y10 1o 93 Jels \
Voo Voo Gy A
' Yo Jas] Y
Voo Voo &85k ¥
. Ve Slowle IS )
v- Yo 959 s

S 5 4o 9 Sy

b les 8 JUDl lojlo g Gliwslor 53 (o SLOWE 5 4o (pulidi st Jdo 93 1 (1 @255 9 el 055 caalllas () )3
&S ope OIS 1 (S . syl Methontology by SaS™ L g L bas g 00l (b > (slajbges (bl o olpl (Jab jlidlos
sl g Jl lojls Cms 42 laglanlon )3 (o el 0255 3 95 5 (S Cul 08 gl il adlls cpl )l lgiee
i (S 5 (S 03303585 s Sl ST 5 oSy ¥ (Vb 3 sl gl s (puli i S
Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 A%


http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

VOYFE o ¥ s g oyled nmilsd 0)50  oSwnd 3 Comnd 3 § CroYw Sl 981 dlro

doi: 10.34172/jhbmi.2025.26
oS S5 e Al o Kby Sl i 350

D

Sialon 4 5l g da 8 g5 (U, duate OUSIe I (LBU Wlg5 o (Shomn cpl el aglinylon ) 53 LS 5 4y
FF pe g prmie Ll b 65550 s S lyer b JUI plojle (Jilie 53 sl liw)len 3 il slassly (e
a3 e Ui 395 (ol g Jio 3 1) (63508 (S

ot Ul oS ol ol g osimy ulid td slade (b 4l dagliolag 13 B el 0285 (gjlodige
SFS 3 byl s lis Wilgi oo puizmad Eadge pl bl adl |y sduzey (claailyd g Slusl @M ae (YU sl cy pie g
P Sl g Sl glaasr 4 a2 cplpl sl o JU) Glojls 4 Cod o gliw)lon )3 05 lie Copde g (Sinlon )
5 oISl 4 K15 o doe pl g 05> oyl 53 el 8 sla ol 4 e Wlg o biwlow wlid s sla Jae )b
wlodd cuiS bais p oge a5 1S Mol (lSa 1) 65 @ie g ool Cupte sla)liilo b a8 K8 bl ol e
W5y 3 53 55 1) Sludl sl pille g o Saomy

(8l el Al 1B (155 JIi5l o5 55 el i cslosidsil b 0508 g sl 5 el ) eBlhanogs Jso
o0 g &S 13,5 4]l 93 (6yglaen wuTyd &)l gl OWL p e (590g0l G [8] o) Ken g Ghernaout ¢ Jke
s Moamary «yizan .Cusl (6yglaan Al o 4y 39150 ] diels g 3> 3505 (153 00255 | ools (sla i 3 2l Sliles
slaisly e 5 (55l pSD (55105 b La o atlie 45 153, (oLl (58 SOl S i sl 5593551 K6 VY] S0
Jo ccldlbe )b dmlie 33 3,8 0 0502 (95 S0l (sloclld oS (5185 (sl izl b J1 5 03,5 il Jan |y s
SS9 as e 0po0j Jolpe (ool (g3 SO 9> ]S ogdle & (5ygbds faad e by |) s 00 S dbely Sl
«Silopmenas Slp 1y Jio I oolital CublB 03 (gunlb Gidg ol xS oo 3 ) o JUE! plejle g liwjlen )3 (9>
an3 e il el plss el 5 s JUEl lojle 5 obislas e cMl 395 9, by (s 5los st

(Unified Medical Language System) S5 obj 43 )b i (530 wbie 51 V0] o, Ken 9 Achour adlle
5 aadS ge olel (b ddllas )3 o3latul 3y90 pudlae &S Jls p3 8 plosil (15 cwlid s dnwgs <l UMLS
b adllae ] SlMhasl 5 wanlie (lpl 5 Jso 5,5 dlawlgas s oslisul ol 98 1 g JEsl anlp b slaleial,
sl cenlite g Lolyon 598" (g3 JUSI lojlo g Lol lons Sl b 5 Ll b ol

055 ] 158 (i tud () I gilie A5 bymo (i JEI 18135 (el wli stund Sy [F] 505 Lo o adllo S 5
e b zlysl cpicren g oS Taal 5 jlap CleMbl g5luo s d (gl Lo S Hlaieds 5 Cul calire blagg sla ylojls
b duwslio jd g cuwl BasS il olulis 5 e JWsl gl Jde wlid swd pl Bua a8 o Jos S BasS il olols
A bl il Gleds 1)l gy (sigdpilen Cpuaastie 4 S Bun L 39350 ddlllas

5 gf b oxmolis dia S St o (sl GQM. gy csloons il 5Son dabons | ol gl o Jao o)
&S il cuod AV er JolS jliel 4 (6)B 5l 5 3oy slaylre 3 s JWES! Glojle Jde ol Cilisee skl jd Jde » Cans
slel g ool lis ol 3,50es jlime 93 ol 53 55 liwylew e ¢ Bk 51wl Jais g0 (clajls b ol 5.8> sllasl oaias ol
plosler Jso & Cogms (5520 358kee (S plilony Jio 293 3 1] a5l laslino )3 Jlo il b sl 03,5 e LS
CaS by ame )3y Jdo jloolaiwl b S (gy0bay cilodgs ).’\f);;ls b Jdo I cursS pcoled )0 gl pl .cuol asily yes ]
Lz a8l 4l oaimd LS gl opl 5,5 dmslxe +/A0Y g3 JES) flojle Jde cudS 5 /A0 ol byl Jao S
5PVl IS o 0aimd i Iyl b > SV el b ol lagy Jo Lol cle,S Jae (58 (55 5 3l 5 5| Jao 3 0

pole Lol (Sl Same S99 b 4 Cusl (S bl )13 3929 (Sub iy (ol (bj)l lp (ile (a3 Sag) 5 gzl
STXY s b paseiie Silatuns jg50 S > Jloglisa aill 48,55 )18 23] 2)90 (ol st Slalllas I (S50 (S
piY W)l hlew b 53 paiiae 3y 4 ol st sba Jde (S 0 [YV] Wloads objl e b ol cid Slalllas
2 L)l ol diges 855 518 (L)l 090 (88ly (slid o)l B2k Sl (o liel o g ()138lp 5 CutsST Sl jlire w o

™ Journal of Health and Biomedical Informatics 2025; 12(3): 250-264


https://dx.doi.org/10.34172/jhbmi.2025.26
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

h
‘H SHen g5l5 blo 09 Lol g A ye 85005 cwlbind gumd Jo drwgd

o1 olitul CodeS )l sl b g S ()lel gyl anllles cal )3 dp ST YA sl 00 plorsl Cols o (uslid n
Sl (s gla 0l )3 W 0558 (6365 55w 523 b byl Conl (oo Lo bgy (il (soges 3,8 > 4 (IS 55 4 Lol t
Pigd 43S 5l )3 55 o JUil (S (el g Cueal Bl (glaslne Cunml (o0 (SWB3

b godb gl glajhses SeSL pll o J) glojlo 5 apbi)len 3 39290 lasiad ol (pulid g (sl
Ol B )k Gl el a5 358 0 plonil (A O g0 plpl 3 i (LB g 4l ye suld ol Sl yo il (b L
OIS 5 o telgyd 00,518 b s (55 09)8 Bl ) UK b Jlaglyieds 03,5 oo Silotias 5 )8 slalls
Ohles (b8 osds b laodly KaS' L allas o Sg Sl (g5lwosly O g 10 g oo pll 53 Sl pp g (> odiddCwled )
buwgs (128 (slop s (glal joriz a0l [VR] 295 0 plosl JS058 oyt (K9 SISy 08590 )3 (o (595 09,5 e )
i 93 3l il sl LBl A5 (S 3 g gd slapp Sl 5 s LSOk 5 ileys cslais (o)l 5 S 8
L sl osd (S8 (Siud 5 (S daanlp (Sg58l cel g 05 00 plsl ;S S0ty (i K3l g 035l 5 oimacaslss )
L1, 8ly ookt i dnogs 3215 31 adllae oyl ) LAY ] 2948 o0 plo] S G L L b SIS0k g Sl )by (Sog s
ol gwd Ol 4 sl Luslyon (2Bly Lo 1 le Spo b anls pl 1y s eolinw! Methontology L wlis iy, <SS L
o S Badlie LS (gilodly > Wl o cadlae ol ls [FV] A5 e s pSols it lolinal g 45 o SeS
g 3loodly Jao 9 a8 o S8 lulid ) 5 o)l 4 sl Sj0l 5 ol 5 (glonttins il )ik (i fagsen
ol S e mrlyd 1y Jae 9 b (sloodly Males dgups 9 odly (g5ludn )L Kl ¢ Jao 93 (pl S5 I i 1500 o 0
Wi g0 g 3 |y suolid gt glitel ol aSh 09 o0 LS g adye uld Copia 3 By GRIEl coge LN S S
S 058 i 4 Ll o> (g5 BB sblje (olid i osige drwgi 5 Lk e j| Methontology (ss, o5 of s>l
Dydien olasl (SB3 059> ) (b (Be) S gl 9 (Bhb g p (Sb la el s dang Sy polaBl )
Eao90 (pl Cuwl Ol )l oS dlaw caslllas oyl lacudgase I (S Lol el b e eV cutS odimd lis o obj)l a4 31
Yl & 205kl 53 (635 g sl NN Syl oS olass (oo Byl 5l ail awsly ke 31 wlid swd b)) cds p Llgy o
crl adlbs S5 Cudgame b Lialsl Oyl dlas codi] lidos )3 39 oo dedui «Cudgde pl &8y lyp gus oo ol iy
wlyd osly (ol (Mol oy (e jliel plodl Sl 5 039y oyl jouiS” 4 bgsyo (WS Oidgsy cpl ) edlatuldyge (sleosly a5 Cuul
DS o Sygo blanll Ml oy pdow 45 )] wess g 0392 (Lo disej  dgame adlllas ol ¢ oyl plo Sl 039.5

6 jlodiiune daodls (g 35Sl daais] 6 aiels <S5 55 dlaodygly 5 g5 (SLolE 5 adye 0505 wlid s Jdo dxwg g )b
Sl 8 o S8 g5 S lojlus 5 b i jlors 5> M Sag50 i (Ll g ()8 4 SleMbl g (il s
el lanl g 5L ity gy ol dncadled aials b Lol il b gl S sl 11 St ol (gl Stz cglyls 55 Jlis]
ilwodly clgrw g CuiS ialihl 4 pBapls axwg ¢ &b (¢l Methontology  ysg, 4 (ST ewil aiils JolS" okl o0
3355 o IS canlon 5 e b (ol gy S 553 055 Slaslid it degt sl ol oY Ll 3,5 S

Qo o)l
Cwl 039 CBLA uo)l.u 4\3; -] 2815 )Aol> o ulfwy )LQ‘.L)‘ 2 Lu

Sl colos

2,

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 vy


http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

VOYFE o ¥ s g oyled nmilsd 0)50  oSwnd 3 Comnd 3 § CroYw Sl 981 dlro

doi: 10.34172/jhbmi.2025.26
oS S5 e Al o Kby Sl i 350

L

Ry
sl oS Sty pole olStils 3M5] azweS j IRKMU.AH.REC. 1404. 019 51 55 (glyls yils (53,5 asllias

Sl (g)Ken Gl paw imgh ol )d Bk g (coled

References

[1]. Shen W, Norrie DH, Barthés JP. Multi-agent systems for concurrent intelligent design and manufacturing. CRC press;
2019.

[2]. Goldman M, White J, Wood E. Introduction to Blood Transfusion: from donor to recipient. ISBT Sci Ser 2020;15:5.
doi: 10.1111/voxs.12612

[3]. Serra LM, Duncan WD, Diehl AD. An ontology for representing hematologic malignancies: the cancer cell ontology.
BMC Bioinformatics 2019;20(Suppl 5):181. doi: 10.1186/s12859-019-2722-8

[4]. Trongratsameethong A, Somhom S, Chawachat J, Wita R, Anukul N, Sirikul C. Ontology for blood group
phenotyping and ABO discrepancy screening. 18th International Joint Conference on Computer Science and Software
Engineering (JCSSE); 2021 Jun 30; IEEE; 2021. p. 1-6. doi:10.1109/JCSSE53117.2021.9493808

[5]. Ghernaout I, Elmhadhbi L, Sarkar A, Meliani SM, Karray MH. Towards an ontology-based approach to enhance the
mobile blood collection process. Procedia Computer Science 2022;207:2833-42. doi: 10.1016/j.procs.2022.09.341

[6]. Bursa O, Sezer E, Can O, Unalir MO. Blood. Health. FOAF: Extending FOAF with Blood Ontology. 41st Annual
Computer Software and Applications Conference (COMPSAC); 2017 Jul 4; IEEE; 2017. p. 102-6.

[7]. Wittock N, De Krom MP, Hustinx L. Blood’s ontologies-entangled: Qualitative inquiry into the enactment,
representation, and organizational modes of coordination of blood’s multiplicity in a Belgian blood establishment.
Organization 2019;26(4):470-91. https://doi.org/10.1177/1350508418808234

[8]. Elhaj SA, Odeh Y, Tbaishat D, Rjoop A, Mansour A, Odeh M. Informing the State of Process Modeling and
Automation of Blood Banking and Transfusion Services Through a Systematic Mapping Study. J] Multidiscip Healthc

2024:17:473-89. doi: 10.2147/JMDH.S443674

[9]. Asadi F, Ramezanghorbani N. Proposing a Model for the National Hemovigilance Information System in Iran. J Med
Life 2020;13(2):211-8. doi: 10.25122/jm1-2019-0112

[10]. Molaahmadi-Hassanabadi F, Mehrolhassani MH, Rahimisadegh R. Investigating the quality of hemovigilance
process using the first two steps of Six Sigma model: a cross-sectional study. BMC Health Serv Res 2023;23(1):1169.
doi: 10.1186/s12913-023-10113-6

[11]. Moreno-Conde A, Parra-Calderon CL, Sanchez-Seda S, Escobar-Rodriguez GA, Lopez-Otero M, Cusso L, et al.
ITEMAS ontology for healthcare technology innovation. Health Res Policy Syst 2019;17(1):47. doi 10.1186/s12961-019-
0453-y

[12]. Gawich M, Alfonse M. Ontology Engineering Applications in Medical Domain. Ontology-Based Information
Retrieval for Healthcare Systems 2020:193-232. doi:10.1002/9781119641391

[13]. Lauer R. Is social ontology prior to social scientific methodology? Philosophy of the Social Sciences.
2019;49(3):171-89. doi:10.1002/9781119641391

[14]. Moamary EA, Alshammari R, Razzak MI. Blood bank control system: An ontology. Advanced Science Letters
2016;22(10):2822-6. doi:10.1166/as1.2016.7086

[15]. Achour S, Dojat M, Brethon JM, Blain G, Lepage E. The Use of the UMLS Knowledge Sources for the Design of
a Domain Specific Ontology: A Practical Experience in Blood Transfusion. European Conference on Artificial
Intelligence in Medicine and Medical Decision Making; 1999 Jun 11; Berlin, Heidelberg: Springer Berlin Heidelberg
1999. p. 249-53. doi:10.1007/3-540-48720-4 27

[16]. Ceravolo P, Damiani E, Fugazza C. A transfusion ontology for remote assistance in emergency health care (position
paper). OTM Confederated International Conferences" on the Move to Meaningful Internet Systems. Berlin Heidelberg:
Springer; 2006.

[17]. Weichert F, Mertens C, Walczak L, Kern-Isberner G, Wagner M. A novel approach for connecting temporal-
ontologies with blood flow simulations. J Biomed Inform 2013;46(3):470-9. doi:10.1016/.jbi.2013.03.004

[18]. Auna HS, Prasetya NI, Surur AM, Ulfa S, Soepriyanto Y, Salleh SM. Ontology Design of a Modern Learning
Environment and Modern Pedagogy Using Protégé Software. Indonesian Journal of Multidisciplinary Educational
Researcher 2024;2(1). doi: https://doi.org/10.30762/ijomer.v2i1.2755

[19]. Musen MA. The protégé project: a look back and a look forward. Al Matters 2015;1(4):4-12. doi:
10.1145/2757001.2757003

yy Journal of Health and Biomedical Informatics 2025; 12(3): 250-264


https://dx.doi.org/10.34172/jhbmi.2025.26
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html

[ Downloaded from jhbmi.ir on 2026-07-05 ]

[ DOI: 10.34172/jhbmi.2025.26 ]

B

Ohlen 315 dlho O dl..él.ia“ 9 by 0y ) Jwb.wdi.m.h Jse Axmgd

[20]. Okikiola FM, Ikotun AM, Adelokun A, Ishola P. A Systematic Review of Health Care Ontology. Asian Journal of
Research in Computer Science 2020; 5(1): 15-28. doi: 10.9734/ajrcos/2020/v51130125

[21]. Tawil SF, Ghazali NM, Ismail NZ, Jaafar N. Women’s Roles in the Family: An Ontological Representation. Journal
of Hunan University Natural Sciences 2025;52(5): 147-56. https://doi.org/10.55463/issn.1674-2974.52.5.12

[22]. Lestari II, Ekowati NA, Sulistiyasni S. Descriptive Analysis and Comparison of Reasoner Using Onti Measures.
Jurnal Teknik Informatika (Jutif) 2024;5(1):301-12. doi:10.52436/1.jutif.2024.5.1.1839

[23]. Staab S, Studer R. Handbook on ontologies: Springer Science & Business Media; 2013.

[24]. Bandeira J, Bittencourt II, Espinheira P, Isotani S. FOCA: A methodology for ontology evaluation. arXiv. 2016.
do0i:10.48550/arXiv.1612.03353

[25]. Bandeira JM. FOCA: Uma Metodologia que utiliza principios da Representacdo do Conhecimento para Avaliagio
de Ontologias. 2015.

[26]. Erko¢ A, Ertan E, Algamal ZY, Akay KU. The beta Liu-type estimator: simulation and application. Hacettepe
Journal of Mathematics and Statistics 2023;52(3):828-40. https://doi.org/10.15672/hujms.1145607

[27]. Shojace-Mend H, Ayatollahi H, Abdolahadi A. Development and evaluation of ontologies in traditional medicine:
areview study. Methods Inf Med 2019;58(6):194-204. doi: 10.1055/s-0040-1702236

[28]. Pandey V, LiJ, Alian S. Evaluation and Evolution of NAOnto—An Ontology for Personalized Diabetes Management
for Native Americans. 7th International Conference on Computer and Communications (ICCC); 2021 Dec 10-13;
Chengdu, China: IEEE; 2021. doi: 10.1109/ICCC54389.2021.9674339

[29]. Pereira K. Toward enhanced healthcare efficiency: The impact of digitizing medical records. Revista Sistematica.
2024;14(3):709-14. doi:10.56238/rcsv14n3-020

[30]. Volkan E, Kése 1, Cece S, Elmas O. Analysis of the effect of digital hospital efforts on paper savings in inpatient
procedures and on the duration of nursing care services. Front Digit Health 2024:6:1367149. doi:
10.3389/fdgth.2024.1367149

[31]. Ceusters W, Smith B. A Realism-Based Approach to the Evolution of Biomedical Ontologies. AMIA Annu Symp
Proc 2006;2006:121-5.

Journal of Health and Biomedical Informatics 2025; 12(3): 250-264 Y€


https://doi.org/10.15672/hujms.1145607
http://dx.doi.org/10.34172/jhbmi.2025.26
https://jhbmi.ir/article-1-951-en.html
http://www.tcpdf.org

