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ABSTRACT

Background and Aim: Advances in healthcare artificial intelligence are occurring rapidly, and the debate
about managing its development is increasing. Many Al technologies are ultimately owned and controlled
by private entities. The nature of Al implementation could mean that such companies, clinics and public
bodies will play a more than usual role in acquiring, using and protecting patient health information. This
raises implementation privacy and data security issues. The first challenge involves accessing, using and
controlling privately owned patient data. Some recent public-private partnerships to implement artificial
intelligence have resulted in weak privacy protections. As such, there are calls for more systematic
oversight of big data health research. Appropriate measures should be in place to protect patient privacy
and representation. Private data custodians can be influenced by competing objectives and should be
structurally incentivized to ensure data protection and prevent alternative uses. Another set of concerns
relates to the external risk of privacy violations through Al-based methods. The ability to de-identify or
de-identify patient health data may be compromised or even invalidated by new algorithms that have
successfully de-identified such data. This can increase the risk to privately held patient data.

Methods: This article is written in a descriptive-analytical way.

Ethical Considerations: In all stages of writing the present research, while respecting the originality of
the texts, honesty and trustworthiness have been observed.

Results: Production data can be used to fill data gaps created by these institution-driven perceptions and
prevent artificial intelligence systems from becoming inoperable. As for the issue of re-identification,
there will be a need for new and improved forms of data protection and anonymization.

Conclusion: We are currently in a situation where regulations and oversight are in danger of falling
behind the technologies that govern them. Regulations should emphasize patient representation and
consent and should encourage more sophisticated methods of anonymization and data protection.
Keywords: Right to Privacy; Artificial Intelligence; Bioethics; Medical Data

Corresponding Author: Navid Zamaneh Ghadim; Email: Navid.zamaneh@roshdiyeh.ac.ir

Received: August 20, 2024; Accepted: October 23, 2024; Published Online: November 26, 2024

Please cite this article as:

Zamaneh Ghadim N, Abbaspour Jalali A. Medical Data Protection: The Interaction of the Right to Privacy and
Artificial Intelligence. Health Law Journal. 2024; 2: e7.

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

Copyright®©2024, the Authors. This open-access article is published under the terms of the Creative Commons Attribution 4.0 International License
which permits Share (copy and redistribute the material in any medium or format for any purpose, even commercially) and Adapt (remix, transform
and build upon the material for any purpose, even commercially) under CC BY 4.0 terms.


https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-5069-1573
http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

wl/_l‘;;;&;’u}'af{'l .'/w[;'/;df}&u;v}:/‘: Ju‘:;zv)ﬂ‘iquﬂ;n VY (o900 90

SE G0 I GR § (090 3> g G5 Jolo 3 S slaostd I Chls>
' I glie o, T I* 8wl g5

Ol s ady Jlo (hjeel dubo (9d> 09,5 )

R

J 50 ol drwgs Copoe 950 50 o g Sl olog, b 58 Sy 4y lilog slacudle egiae Gigr 10 iy 1BAD g Ao )
oo9p Silwosly cuals wiie sogar slasly JpuS 5 coSIle con ol o segtas (e slas,lid 5l o by aonl l5dl
Sl ablas g oolatwl i )0 Jaome a5l w88 egee ol g ASCLLS oS 80 i aS bl Lae ol 45 Wiy oo e50as
Q‘Jﬁ‘ ..\..5‘5.4 él:u‘ ‘) oals M‘ 9 Lg)LM:oéL; L Joy).c 6.45..4} 2> L Joy),a J.‘)LM.A &}.ayo U"‘ w‘d M‘P )Lo.\.l w)l.w uLC)‘UG‘
6)LM:0\)L;.: 6‘1.: J:‘:'>| ‘5.\05.0 9 gs'Jﬁ‘} LngJ)LwA )‘ ‘5>).\ ] ‘5.42...) U.ASJLQ 3 )lM LngadL) J)A.AS 9 oolazwl ‘LSM"J'“'M’“) J.ALMJ U.JL>
uu...o:ﬁfjw (S u)Uaa LS‘J" gbw‘?}) o )3 L)"‘ L Ll 00l (505,4} QJP)‘;W;».‘QSW L e SLguan oo9R
osls sogas ladls .ol ails 092y cwwlio yolas Wb jlew Sanles 5 cogas > Lais glp 0l 5525 baools (IS adles
o] 51 sl eolitnl 5 (6 S el g baools 5l cblax b wigd G195 (5 klo ,ha5 5l ool g 0 S 13 0B, Sloal ,...b S Auslgs oo
Pebios byrye (Lyian S9p p (e slagty) Gkl segat > AR (2B kS 4 SIS 6,58 dsgere S (edi |,
Iy eosls i [ Coaddgo b 4 saax laeh oSl 4y ax g5 b ol (S Jlay cadls glaosls (10,8 wliab b olulis oUlgs
V- LJ“"‘)SI @09‘” LS"M))J)'“J o )l.o_.q Lngob‘.) Lgl)a ‘) l,.]a} ;\J‘yksa ).4‘ kJJ‘ 09....» J.]cl.: 6:.> l.) A...ﬂ.u )Ja> L aJJ‘O.))S gsaL,...’L..M.’

ol o0 asls ;L.L’?Uw 5 - ’_M 5.) &)"9) L aJlao w‘ :L’JS)

sl 0als Coley (g lalel g cBlas (g Cllal Cole,y aud pile gt (5SS le ples o 1 IS OllasMe

oolaul cloads slonl baslys culan cow glacails ol Judo a5 a5 glosls GlaBlSs 10,8 1 (gl Aiilys oo g (slrosls :laaidl
5 slatblogae 5 oz Jl @ 5L lulidjl Al )50 10 auS (5l estan Jm Sloptus GabSlles 2 5l g Sigd
Cls walem 3925 (65l Wil g ooty clbsla>

Sy LB gl 5 oSl slasysld 5 Gailecdie Jas 5ime j0 &las 5 &l yyhe ] 0 4T euiwn aBge 0 yol> b )0 16 S A
S 5295 |, ool 5l bl 5 (55lu sl sl oz slats; Wb 5 a5 25T e coli) § (Sanles » aib o, yie

oy srosls t s BBt egtan (hgb b cogas m > p G igolS (Slg

Navid.zamaneh@roshdiyeh.ac.ir :cXug ySIl g fo203 aile) Qg 1] ghmmd o 9

VA8 Ll g )l OV F YT ALY b dy gyl F YO el 0 gu b

19325 51,8 bl 9590 323 gy 4 Ao (nf ol Winialss

Zamaneh Ghadim N, Abbaspour Jalali A. Medical Data Protection: The Interaction of the Right to Privacy and
Artificial Intelligence. Health Law Journal. 2024; 2: e7.

Al sn Lo Sodlas G5 g (o) BB gl 4 Bl Sl cnl LAl oo ales


https://orcid.org/0000-0001-5069-1573
http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

o, 5 18 plojle g wals> (559,0 Cel (5,5k8
@ a5 Lgiae Ghed 355 (55, p Sl sl 4 cuxite SYL
g 55551 S 35 105 i onis Jlo 5 o 5
Soy WS e SIS g dnngi 1) egias s oS,
a8 el 035 slerion 1) (598 Lyl gmmneS (V) Sileii oo
9 bl (Faras Ghgr dine) ;0 Sislar (il Jold
WS oo ey ) Slejle Clgias 5 pogat > Jool
jlcbli> agee Sljyie o azl b alie jlw 45 (A)
)5S plo () Cwsl w,ls 3929 (GDPR) L, slassls
oigr slp ol Oljyie wilaiuiles jee oL ausle
b 50 S iz (sesnme Gy a8 a5 e gias
S a8 3l o 5 5 ol e Sl 39> 3
() wibe Sl wl> Sl G88 oox ez
ool aieils el oals S8 a5 g )bw olal Ol
2310gm SRS s 5 cos pllen cwdle ledlll
Lol e Ga 355 (6355 4 £a050 () ax ST 05 dalg>
Ermas (h9p Slzl )0 &S pogad - seses bl LSl
Ol A iles e gl oo colaiul leys g Clllag 039> 4o
Co BSlS rizman (GBS 5 e a5 Wil Lise
G oad (Jlo nali agae Dlango 5| (S uSlle
Sledlbl 51 cbla> g solitwl (40 jglcass 4 40 (5 i
Sl Al pl o el sl lhles cwdle
2 Sl (Eghan (hed e )0 (soga w4 bgipe
4> 90 B (S9) 2 9 SBiee (v Oloyd g Seblags 039>

Ll 35 peie 54l sloosls ol § o] ol >
e (piiz oo diniy pyas 5 Sl 53 LS
Ogmslehy liSlon gedge ol 4 (ele e
sy & o> dlie o ol Kee o (Williamson)
oeo lesliiul )3 pogat o> i b L e a2l
dlie cwl aslsy sl et ;o Loiac
5 (PRl gogar mp> il Gle slags,
49 03,5 (gyp sl (Siloyome i gl 1) (6,55,
Lo 553 ol Sl )l 5 S, e a5 e
dlie o o) Ken 5 (GENtY) 6y (V) S o &S

doddo

@ oleyd g Sllag 0je> )0 (fyan er slacdyig
2 sty JB b 6095 4 g el g8y b o Sy
Cher s pskd i sl sales (HBly sl
Mz g Neboe S5 2l Cobl a4 (egias
(V) aiies Soop ablags gt jo pléol @ 5 050
eaid pglal Jdod ) egtas (her «Shglnol, o
5 oliime (Jle Glsie 4y ol ond @dly dho Ly
5 Nlgi oo aS Wloo,S oy g0 ,oXl o, gaiiul ol
VW oGln 1) dims andd SOl axdl jiglas il wiz ope
OB parads (glignsl, (V) &S s Gl ($59l5il
Sl Slacadlie )3 K03 059> (paiz 5 SSby (2l
5y BB b cov ol b SaeolisS yo g
2 (T=F) e85 wales I3 egias (hea slas sl
IS S (FDA) gls g lae lojlu oase YL
sl slecadle 1o edle 6550L las )5 Gl
3 stbs Shy, pais sly s)lRles - 08wkl
o9oE Lo gy S phny (nl s 4o panis nglas
S8z g Eohan Gigd sblie g Slylas o)bys gloanlid
98 SlasS 51 o kews (0) 3,10 3939 ] drwgi o poe
BBl Glio b Sy )0 Sgian SigR die) )
ol el sl wilgee 6ol U0 wabe pldl
Bl (59,0 (8ly Glos o eoliiul jlate 4y Lo sLd
wlp S cos Ygemo basyls opl (Jds oeen
S s ceSll @ ol )0 5 WS e 18 silegs,l
Slgey sogar sl

2 Eymae e s, Sl S nl poedle
woya> LIS L SideSSen slacl bl
Ean Gign Sl olsie 4 sl dnugs b ey
IDX bkl b (b (Slgis) (olaled (sl By ne
Eae Ghe 395 S|z (F) 3pdoe 6N g dxwgs
@5k alple sl Blad e ol sl 4 Wl o

0Xi )l 5 oddddrwg oS a b Juls 5l oYL e

Vo e b ol g ) BB g 4 Gl (5 g oS

1FY (090 0590 «Cwodlw (§gi> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

ov9)

sl 00y AL Ll - heog b, 4 allie oyl

Wassly
obee yo pol> o o aS wes o lis gusod slaassl
oilecdie Jlas 5 me j3 Ol g O yie o 50 45 s
2ol Slyie ol L gl oSl slag sl Sl
slegly, Wb g WS WS Slem Zols) 5 (Sanles
Grgis |y bools 5l cblax> g (g3lw wbiil lp Hoausn

&S

slosls il 3l cllis pgy) 9 Kb gbosls )
oy ssomz Coodlw 0 b0 a5 Canl Sl ol S5
Qilgl g0 ools (1l 09l 0 6)91&*?' ol,8l (S alu g
Jolds g 25,5 1,8 oolail 9550 geges b (9,8 &0 &
(S sbotbl @l (Gl By o5z S
Slaris (Sl WDle G, Jie) Sy nslas
Jolss (Kb sloools il Srae sbag)ls 5 (Sop
Wi ) 0 )lge

D8 S Camsg b g e Sledbl ;i paseis glaosls
sleasis 5 Sl logw, ‘LQ&'LO)'V‘ b Jolss
2 ood bl slarleys 4 bgsye Sledbl : leys slaesls
(Floye sladaly g o> dag o Jold 258 (59,

Obre s> e Joo Sl @pdle Jold s adls slaosls
Sl poges Sl Condg 4y bgpe slo)lrs plu g S
aS 0,8 psiy g sloles b bad e ledlbl (S sleosls
Al (S5 ol Sy oaimolis wilg oo

gl Cud (A5 by (Sog mSU S a4y aslgs oo ooy
SH9Sl odign Jio) it Sl Glapiass )3
(V%) wgd 0,55 (Electronic Health Records el

2 segar > bis it Glaly) ow)n @ 29>
@BSESS 3l oe (S )3 (gman iea slasp)lS
oz 5l (Jhad x50k 5 Sdjsesen 55 K5e, wiible
s ohles gbosls 5l clidlxe (gl a5 ol (63,150
G oeimed ol e akd ol slidl
Do b agzlge )0 (ogman (h9a laph o8l sla il
Alas o hlKen 5 Con (V) conl 0als aisly ool
ogo Sl esliiul 3 pogad w2 g (Sl DS 4 295
slagpliml g aslsy Jblag Glacadle jo (egias
31 oolaiwl ¢ Weosls a4y pw s 0,5 dgame wle i
L ohle Sldbl 5l cladls sl 6,050, Sl dSSs
2 oSy B Coeal 4 dllie izres WS (o0 (o)
e, blae jo oledbl cosal 5 codle prouds
OLer o (L.YaNg) L .(VY) o,ls o)Ll coian Sign
> i ol (egan (hep slasaly p 395 dllis o
o 4 g Seal S pete loyd g Cullag i )0 (soga
sloslital b s oS98 5 (23S0l slatlley 9590 )
230508 (Eyian P98 Sopin Lwgi (Sah slaosls
Om Jolw olml lp wam e Kal, ies dlis
w3 oo Sleiiny 1) (pogad my Lix g 5 sld Céyiy
Sl 0s5 dlis yo o Kan 5 (MOUSSA) Luge .(VF)
S yas 3 il gleoshs 5l cblis L Ly
b (ngi Gloghy, owin @5 005 Ll ], egran
Coml pedle S0l eolial (ygzmen (cogas >
slogx bz ool casal @ Banwg cwl asly
S S (gegas my> ARl xSde sl Gl

OV0) wiyls o,lil cqian (hep 00,08 0,18

N ol
Jolss slailuls” aslllas DS slracs jol> iagh o

Sl 0als Culey (g laslel g cdlos ¢ygie Lol

¥ b o b Cedls o 5 immy B gl 4y Bl ¢l ) il i salos

VFe¥ (090 090 oDl (Godii> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

Bl ool ol 6l 5 B30, «5slaes 45 WS e
s ladl I L ogd plonl giel 380 la Sy co
AR Grizres 058 65 S ol oila) g (o tws b lne
> hug g 48 Lo pazd glosls asly Wl 5>
5 bl SRl 4 el (pl a5 0gd e eoliiul SluS
Jlo o a5 HIPAA g oS o SaS ol bl
LS oyl 5l (K B gl samie YL o 1447
23 9l posad p 5 (S slaosls §l cblix sl
oy w2 el 4 ohig 4 (9B (al g Cdle 055>
«(Security Rule) cosal aclgd 4 «(Privacy Rule)
b oS oo pile | sloys 5 ity slasles a5 s ls oLl
codlo gloosls 5l el gl gl Sl
Slowsge oobod (8Bl olul oS 3Bl ) Lews
solags Clas (Basdil)l 5 codlw ol FTaaw (gloyo
o oLl (o ool a5 anS ol olaebl Wb
@ HIPAA (ozmen 59800 (300 9 0233 (ol (Sloges
s d 395 (S sloosls 4y a4 was o 1) 3> ol ol )8
Ol Bio b moral canlsm 0 5Li ey g aiil asils
S 4l 1 Laosls

3hasl (Feil a3l SO Lsas Say sleesls l cblas
> 2 G Sedes et iyl ol Beie
adlel b (Melliyn sbisd 5l )l )3 &5 cogas
e s Mol e 5 OV wsle) s g o
Coline opl 4 @3S 18 0ST 590 (VW o0le) ol
O ol (S g patd Sldbl a5 s )ls 3> 38 » oS
L 3aa () 0,50 1,8 colatulegun b Lidl 0,90 culs,
SRl S plgre s o Sladl cual 5751 cbla> e jlez 5o
slaslo e g oslitnlgu a5l 5ol sl moe
B0 Coonl ol 8l Sipy Sledl 51 g8,

> R (7 IS gean (9B 9 (oo w2 2 G Y
Slwl o a8 el iy ool et Gl (S pogas
Glie 5 OF 0ole) s g Sler aradlel jelas Mallor

5 oobw Sledbl g 4 Si sloosls ¢ et lais
B bl aieil 4 Wed pe 48,5 Sl o e
cow osls cpl ¢ Madlips 5 o opiled in o aiiie
@ NS e IR poga > g bosls I cbla> (g8
GDPR: General Data Protection ) ;s : Jie lgie
Slye 4]y, Koy sleesls Lyl asls! ,o (Regulation
ot A WS e i, K oatd wles glaooloy
el pl ool el 5ol 13 Glotiy slacules
oS b3 e Sals) b s (Shp sleesls (Al
HIPAA gl (V) cwl jlre ol Sl Lyl
Health Insurance Portability and Accountability )
Sy gleosls 5l cbslas 55 1S el samte YL o (ACE
Sl g ol bl ln g Wl S,
S|l Caiel 5 (Silo e i (sl  alo o] jgivs
S sosls (silsd il pelul 2 (VA O3S e sl
slasle g 298 Alsp Sl me culs) bowl ks
Ll 51 oS sl sl el ol 3551 4y g Jgtans

i ools ol sl 8
SIS g Bgax alisee Yo 4y Sipy sleosls 5l cblas
5 ol SO Sapn sleesls Cul 55,8 60l
DL 1y 8 bl Cundy LBa & aies ekl
@ ke woliialigw Sype 0 wilgoe aSh Wi o
Ssi> yiled wisd golazdl L Sy, o cloiz] slaca]
ools ol 5l cblaz a4 b j5b @ b,eiS 5l (g ks jo
(93105 syl lp S o ke 5 Wil o0
Jlo 45 a5 GDPR 1gls ailos,S peees byl slidl
5 el 5l (S sl T2l 4 bl apalost o YA
sleosls 51 cbla> & bew ol opgalSoow
3 S sleesls ohg sk 4 (gl Gl il paxd
cblis plie | oyl 5 ools |18 €l slaoslod ars
swools i3ls 1 9l (pl A oole (bl 5 ls o (5 i
3P mye Suls) &5 Cwl jlre (Sipe 0 LS Cwdle
gl el (o5 Ssl6 Ll o Jas cal b 5 a8 5

Ol 39 4 OB (ol A eole 09 plnil ( Si3 b (egee

I il go Lo Codls o> 5 gy BB gl @ Blatio T l La) Boi> oo

VFe¥ (090 090 oDl (o> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

losls 5l osliul (ygils yyl el (GDPR) Lol ayslsul
G opile ) LES 0 5 wiS oo Sgazme Dol @ |y cazd
Gl lp Ol cals; g cuel wedlad Jool cole,
5315, s e GDPR ulul i S oo caseds slaosls
isp slaem oSl 5l eolinal Jeli a5 _ased slaesls
145 Conl e ()90 50 i 09d on (Lyiae

o cdz> o 3l AJL:alng@,a cols,

095 (el H5095 Sl S s ply 50 ol B9d
e el nSslr sl el oblas oLl
35S Sy pazed gosls 4 jlxe

s @ oLl a8 ol wuST eils 0l YY cole puimran
plxl (eoras (h9a g 45) 055 (las S peead
Lol adls g po ol aSil J5e S (599 (99550
Sk gt g S @Bl SLiwl 53 (6 S e 0
bl )5 egran Ghge sl oslial o Koo sla il 5l (So
s Slapiesdl il Gaas Shs (pogat mpe b
o xS e (oot slrodls Gk g oo eoias
Dgh (Al 4 e peies pf ek 4 45T e ploxl
sl 5 ol wwalag gleojss o ol sl
s waisslaer Sl Lulul 5y wiilss oo Loy 55
b 4 |y cols slaeg,S L ol 3l as oS sbxyl Joleal
Oilg Laas (YY) wes o 1,8 [has oee o slaYolel
woya py hix g ogiae en oje> 50 sl
g2 o9l el Jlezms (lhgs (omlul slagidle 5l (S
eleizl Slass gy 6l (sesbie il s egian
il o) wiels Hlojes Ll sl (goladl
WS S el (sogat gy (AR Al (85 (S5
oya> w9 I 6pFk wile LSS ) (S
@lagS S Lis 1) lys Gl B oS e 95 (B8
Piln sopat m (AR e O3l patd laosls oS
(YY) Digds

9 1S g ool (o pwd 3)90 53 (SIS Y

L oawlie ;0 0,8 & yasin (Shy (i ¢l Loias

o gleaie o ohg 4 3> ol Ll cul aislil
GhreS J o Gloanlip jsb 4 &S egias (h9a wiile
oogp 3l eolaiwl .l ool azlge slol sla > b ol
(s gools (55l 5 Jelo (s pslanz ln osran
Sl iy ol 5 cwodle asle plaidu 4o ohy &
w5l cbli> sy50 j0 1) Glod S (DS 5 Seie
el 00,5 olow] ol Bl Logas

SleMb] bl g Lai> sl 4 coga> > p G
Sme g (pyiwd b SIS WS im0 pln 0 B3l et
O S Ol 4 el (69,8 mhaw o LS @ ol o
@ Mellon 5 (o 0lsd 51k )0 1o (ol Boi>
OgalesS A ool o Jlie glp sl oo aSlis Coonm,
Sheblis gl o3l 3> 5l cole 4 i Goi> 2Ly
WS oo Sulex 093 and Sl 5 (pogas (S
sz glglly 4 @ ool Jlezms e 50 (1)
Loy casd sleosly gjslaes il .l 03,55
e Fovae Shgr op)l5 ohy 4 g LIS, 5 lacdye
2 Ol G 1) B oal deesls 5 (geplie poe jlo
Eyman oo (2l (@Bly o el ools JIF et 5 yme
31 ovles bl zlzeul 5 Wosls Jdow 5 4520 5l
D5l gogad oy (A crge Sy 4 Wil g dag
s o lon s Sl QUls L egras se
A gogad > p 3> 2 peiiee sk 4 sl
Wls wjpm ol o latlly S 5l (Ko 08
S &> «wl (Re-ldentification) saze  ololis
Glop ol igh 0,58 Wil Ojo 4 (60,8 slaools
g oSl Jlos @oyb 5l aiilgs e (egian Shgn atdiiny
o) e olulls olgs 1) oldl Cuge (o slaools
(Seiis b (Sap wlas sloosls 3y90 40 0505 4 Wl
(V) 05d g0 Cguime oz (IS5 Boi> illr S
slaosls 5l cbili> oy a5 (Mollirn (198 00 St 5 (S0
g dbex liings slagld Slaas plp ye el

sleosls 5l cbli>  agee Ol yae ilo co (Loan

7 b o b Cedls o 5 immy B gl 4y Bl ¢l ) il i salos

VFe¥ (090 090 oDl (Godii> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

Syl5e 50wyl jelie SO ogy a8 ST 18 G 5550 (SIS
bl o loss Sledl oS 5503 ledl Sl lags
Jlaz (YY) col snnel s 4 €ewliol S ab»
ks yob & [555 45 sl 092y 4 o] 5l ey ke
Foeosb 4y c8S s ]y anleges Gl S
VL @ Ll 5 1 ol b s glaesls S
Chapad?  cwll job 4y Sl (YA) o5 Jale ouxins
033> & bl (sogas loosls Sl sl polie (08
155 ol DI laosls st ol Sas lid
Oleyd g Sudlag 059> 5o (fghas (hea gilwesky loj
locsslss 38y 0o S8 (gt Jlas (Syme 0 sl
Jols pas s gld S glacSpa o il s sk
Al oo oy slaoly o] o a4 wiS e ol a8
3 dbgls gl Sopb o plie 4 feS g ety

WSS Jeae ablogs slas 5l (glwenly
Ohlew sogas w2 sboal gl Jl (Fr &S Jb 0
> SBCwlw 5 Ol (il 35z b el S
oaeie dizlecus Jlke 5l il ools 7, 39250 sogas
9 weya> m> b glp ol ol Wb &S col
oy - soyes SIS Liwe (nl e 55 (lilew Sl
5l sogee lroolaiulsgun Jlezxl 3 51,8 0l ails sg2
sl 0925 4 |y shar iy egias b WD yud
ol plie 4 gmptes & Vyexs lagi oK 1
a bools cpul 5l canl S g wiyls 30 e sloosls
Sl g S S oslisd ol Jobo 55 chlisin (slo s,
Gl 1y ohles codle oMbl a8 b e slS 5 o yg s
5 op>d Gloys g Sl 0j9> 50 (gan g esliiu
Ol 018 63k Coreal gy L (nl )3 il oo (o
3has olad ojex 4o llem lrosls 45w Clowl Wb
aiiley 3 sgame bzl Ll b axd wloasl Caws 45 o]
S Sl @i B Slej (gogat w5l g8 cbli
4 093 Slarlb L b wed 51925 5 L3l 5k 4 laslys
(Y) aslo s bools 5l cble> el glp 6,50

g Cublig oje )3 (Exmas e )l slacsiluosly

5 4 Col (Sae oy 4 el (s bl slacs sl
Syl 2 g il s Cleay 5 blks 51 ol
Olaaxic by Jos job 4 > b 22y 4 Gl
@ JSie Jds 4 ol opl osn o)l ( Sy (Gl
2 Sy Fgman Sugr sblnl )o ol axzd Pilasl
slaet 65l o v, ol jo a4 cwl ool 5l clble>
G day Glp eolatul 050 « Yozl g 6 50L
Sl B sl SlS b (52 sl @ Al lionls
o ysd 5 blis el i ST (VY wsl Glas .
5 ooliiul 0575 4 Coul San Codlad i ol il
w0ig 4 il bg e 50 patd 5 Ceodle Oledbl 6,
angs Jl> )0 GlRigh 5l gk (JSie cnl @l o
o o] alesl a5 aiies egias Lisp 5| i L JISS|
Jdo 4 (YF) og anles 5oLl Sop sbeddle
Sl (ohae Ghge 38 4 jaxie slaShy
5 Nigd o ooliil pglae &yllas g anl sl a5 oUa
syl 5l g B A il 02 4 paxie Wb
Cawd )3 (orae SloaSd g Gedlo 6750k b Lai 0 39290
Wl ol (J555 o) I8 spsks S slecs s
Jo o Pl s @ den LeS,o ple s bl
sanl Gl wlbolpin 0y leogd 4 «(gjlwosleh
€Sk oloyo g Cllags s B sleacs 5 caodlo
il e Dbl (6 A5 ST il glaasl 38lss (Y0) situn
ol 4 ohles codle Sl 4 (o yiws slhel gl
SR e WS 3 eolitul 890 (pogad Slusie
Silwosly Gl w3l pogas - (ogee slacS lis |
woyar my> )l derd Cblis 4 e ndle xSl
S 4 Bl aS snlecas (Jle laie 4y el ond
30 el (098 0 0 Ll 565 laie as s (ol 5l aS) colal
5B S s lSan ot 5,5 Jlig, NHS sl L Y15 L
4l ol el Cypae 4 S gl oeile S0k
o5l olhlews 4 a8 WS o Ll ladie (YF) wiS oolarul
09> SledMbl 5l colaiwl 0,50 40 AT 5 ouid ool

b 4 pogat m > OlSU usen g WS (6 S sl

\4 il go Lo Codls o> 5 gy BB gl @ Blatio T l La) Boi> oo

VFe¥ (090 090 oDl (o> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

b 4 ol Jo e el (Sas & b o g o
3 Esimn Sigh wtipti osliial oS8 b (glos S
oMbl I cbla> jo sanlid Slgl 4 bes e ple
lools Lt e Slalllas 51 golas QS o KaS Cesdls
Gl wlg e Hseby Slaslre slaglil WSz a5
hug a5 Sl gbbesls ile o olEl Sluls
ooliinl 9590 (Wigd(oo Cupde (sogat b (srges slasls
LSl Dbl &S Sy )0 (> gdge (nl g WpS I3
LPV) sl 33bo 55 el oty STy boduslits plod 51 g ous
slrosls a5 0,8 gpFams YoVA Jlo jo adlhs S
Slp Wlgge olid s SlalS,h g oadisgleez
s 315 b syl 5o £ Loyi lules
0 Yol o ys onl «Suop san] e aSul g o9 coliul
S onl 1 osdle (YA) il anlys A e B 5
NEYCS IS IS VIS ISUON FOU-L TONSNN Ul SR T U [ PR 1 298
o3l S @il a2 05 colaiul €(sNign ales
o5 - el olidl gy Sl ololid sl o] Gas a5
koo ;o a8lg ol 8l a1 T ctilags sleesls Wilg e
T cslage ool (6 pdaw § oS lad e Al
3 dges iz L cwl g (FA) amo lis 1) €ogzge
Coial 0)ly0 1y Yl 45 ol drgs Jl> o sloo,Sas,
Trlae s (A aleyme ploie 4 a5 (Lilagy Sl
Gl a5 cwl ol olpiion (&8ly yo cwwl 0 )S
3955 sy oSl 5 5 & ol kil

(Fo) «ulail ooyl a |y sogad o >
Sge 3 |y ogad mym DLk ogdll job 4y codly ()l
Slp Frvae h9r (pogad sbbiS a4 (slejled
3 s w@ad oo il hles codle oledbl s
V5 iz 355 o ol € g3l el oS o
Lo e Blw plo 5 aom Sl iyt o)l
sloools JyuS meiies jsb 4y (g slasls a5 (59)l5e
L aS o mohe el Gglaie iyl cass o 1y Lo

sSSPl Glaus) sdzn g pie Cusle 4 a>g

JB pogar o )l cble> Glal gl Wl o leyo
sohiles S o Bpme |y golaie Gl Ll il oy pas
Sl 58 S Wmosls 5l asslen 51 e 1o i cdalive a5
slaclilre 15 oS (g )lope e lap] 5l egh 4 b ans
Ol ke, b assls (oK 8 ojlal & oo
3 dien a5 Wgdd Bugid SIS ojlail 4 csl S s
2o s Jdo ol @S clable pogas o>
2 e Sleties o)l Gl placlss s da S5
NS sloosls b loys o cilags slas gld 5 wlidss

(F) el ooy 7 ykas
Sledbsl 51 2808 slecolaiulegn 51 sladiges 4 axg5
Gl el svalie JB b )giS den 0 a5 ol Cwodlw
4 Wlg o sogec Sloiel 4y bgs o Pl a5 Cas oS
SV o o (il S Jlio Glyie 4yl g2
Aoy W) Lt a8 ol plas ol yel JLS )5 e ez
s o b oogs cwde slaosls 5 I35 STl 4 bl
SIS sl 4 bl aw,o VY a5 Jl> o caivgs (5)5L8
o, VY Lo oopl pogdle (VY wing K5 b ools -yl

o b (6,0l slacS i slaosls caswl 0,90 0 o1 31 5l

aiile o,giS Sy (TV) wog ool L «yiolas
aS Cuwl oazs ol 5l mle gadge ol camie YL
P AU (R VUV PORS S PO O DO
5 cilug, Kol aile LbeS s b wibads ojlopelisl
Sas ngos slazsl pas (FF) 055K STl 4y ol oo
Ermae (s )5 slagiluosly p (segee o)l ol
@ e G b LIBHL pleys g Slage oje> 5

b oyl ale Bsi> (ssles
Sloolainl 0y50 y0 a5 5,550 SIS i g bbbl ol !
G )0 3gzg )l (egan Ghga )3 M laodls
Slopias | B popad m BB 25 Ol
slaosls (Al oo bgipe adpin Jlan (oi)sN
oz 1ol ol )3 aysaS 5l 6ol 3 (Sl
azsly, aal3E (FF) Loyl 5 () oIS (FF) samie YL

A b o b Cedls o 5 immy B gl 4y Bl ¢l ) il i salos

VFe¥ (090 090 oDl (Godii> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

Ay Bl zgog 4 Wl oo osls cutls 3> uizran
Syge 5o 00,5 wald Lzl sl Solel ehy 4 g 0sd
Gy 0,5, ol auly oo gady slrosls (IS
sloo] eolyd culas cod glacils y opl s 4 as” slools
S ol Sldes e 5l g Wed colaiwl wiloads
(ollisil Al 3)50 30 WS 5 pTole esran Sis
g Lools cblax I gladbogy 5 oz JSol 4 5L
Soaly siejles pol cnl culs anls Sy (g5le el
aSeol 5l Ol sl (Gl avr S eiaren 5 ol
otl 5 a5yt slaghy, Jl besls pogas 5 IS
WS oo oolital hlew (pegat mp l cblis oy
A pried Surdg (0 yols b o bclls walys ve>g
oS o] a5 alacs,glid 5l sl (Sae o)l 5 O, e
oot b (351 4K @ argi b ey e i
WOlSY Sgatn 1) 095 ety 4y Ailg o a5 muyle S5

OB s i 8 )L
Sx31055 wtom )b ggoge 5 ol )l imaad alle; sy
(SB9% (ro ecdllas
By G o9 edllae sl T Plr jgelis ol
Syt 5 0390wl g aalllas ) oles W By

‘5$|.>)..\§ 9 ’&MH" y

el ooz 5!

&b oL
Gedzd b alal) po 1) (ool @l ol digSn (Botnys
o S5 wlel alie ol il o canll

oyar (Fymae e OBWINS 5 pFaesanng
L ohlem lrosls (oYL o> L 5 s jo cosl o
a5 Col aBs glaols )3 pdas a 5ls Wgd axlge ]
@l JWB 50 Sl 5 5550 b Sl s Gsi

WS asie |y calies 0gally caine
ST TNIUNEC ET NSO S T S -
ol polae sl SIS 0sdll job 4 wilyi o Loras
Gl sboools 5l eolaiul waisS Biby | cogas o>
Lol ¢ s28ly jlow sloools adgs SUley sadss sla Jow .ol
(FV) w2 oo anwgy 28l o8I L bl ey 1) egran
5 ae gYsb oolaiul o 1) udle (5T ol Wilgs o aS

il 5L 8ly slaosls 4y cods Joe sbmsl sl ozl o

§ o5 4o
Silwosly g dnwgs )3 Sz 5 A 0)90 Sy ol pae
S Slilem g Sl Gloys 5 Celilage 055 4o (Soian Jign
WDl oo ookl Lgias slo el lawg liglaosls
SesrSeiz pob 4 4 S azg JB b 4wl
ey oS oo Sl g sl oyl 4 ol claogeg
0j5> 13 S (Soras (i silwesly (Jl> nl b wisd
2lse pogar m oz sty b gl g g
Aty e peegas (S (pazd (Shj oledlbl ool
G5l laosls JISE! o goascdiilre g
oolitul g U8 ¢ g fls aigSar aSul 3550 50 (g8 LB
Ci3E by el (ySas 57350 (glad )b Lansgs SleSL oyl 5]
odil Sgae 39> wd9> (Eghas hee S by ol
32 lem Culey g LSl a5 S
S g SBeio oty il jo Ol)jhe dnngs
Ol & oS oo S |y Sl laonl Sed oS
5 onlinl b S0 ailalST cols, cuS ol Slelyll ¢l
@ OBl Do jo dasols wax sles )5 gl 6,5l

q il go Lo Codls o> 5 gy BB gl @ Blatio T l La) Boi> oo

VFe¥ (090 090 oDl (o> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

JSop g 08 ailo g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

o mols
lp P oo 5z a5 anlei e Hlbl Bats
ilod,S5 2l o Allie ! il 5 b ¢ oo

Voo bl b bl G 5 s S el Bl ] ol L G il

VFe¥ (090 090 oDl (Godii> alxo


http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

References

1. Jiang F, Jiang Y, Dong Y, Li H, Zhi H, Ma S, et al.
Artificial intelligence in healthcare: past, present and
future. Stroke Vasc Neurol. 2017; 2(4): 230-243.

2. Armitage H. Artificial intelligence rivals radiologists
in screening X-rays for certain diseases. Stanford
Medicine News Center. 2018. Available at:
https://www.med.stanford.edu/news/all-news/2018/11/
ai-outperformed-radiologists-in-screening-x-rays-for-

certain-diseases.html.

3. Thompson RF, Rosman G, Rus D, Meireles O.
Artificial intelligence in radiation oncology: A
specialty-wide disruptive transformation? Radiother
Oncol. 2018; 129(3): 70-76.

4, Hashimoto DA, Rosman G, Rus D, Meireles DR.
Artificial intelligence in surgery: Promises and perils.
Ann Surg. 2018; 268(1): 70-76.

5. FDA. FDA permits marketing of artificial
intelligence-based device to detect certain diabetes
related eye problems. 2018. Available at:
https://www.fda.gov/news-events/press-announcemen
ts/fda-permits-marketing-artificial-intelligence-based-
device-detect-certain-diabetes-related-eye.

6. Hamid S. The opportunities and risks of artificial
intelligence in medicine and healthcare. CUSPE
Commun. 2016; 1-4.

7. FDA. Digital Health Software Precertification (Pre-
Cert) Program. 2019. https://www.fda.gov/medical-
devices/digital-health/digital-health-software-precertifi
cation-pre-cert-program.

8. European Commission. Proposal for a regulation of
the European parliament and of the council laying
down harmonized rules on artificial intelligence
(artificial intelligence act) and amending certain union
legislative acts. 2021.

9. European Data Protection Supervisor.
Accountability. https://edps.europa.eu/data-
protection/our-work/subjects/accountability _en

10) Health Canada. Responsible use of artificial
intelligence (Al). 2020.
https://www.canada.ca/en/government/system/digital-
government/digitalgovernment-
innovations/responsible-use-ai.html#toc2.

11. Williamson S M, Prybutok V. Balancing Privacy
and Progress: A Review of Privacy Challenges,
Systemic Oversight, and Patient Perceptions in Al-
Driven Healthcare. Applied Sciences. 2024; 14(2): 1-
47.

12. Gentry C, Sahai A, Waters B. Homomorphic
encryption from learning with errors: Conceptually
simpler, asymptotically faster, attribute-based. Edited
by Canetti R, Garay JA. Advances in Cryptology-
CRYPTO. Berlin: Springer; 2013. VVol.8042.

13. Hamet P, Tremblay J. Artificial intelligence in
medicine. Metabolism, 2017; 69: 36-40.

14. Na L, Yang C, Lo CC, Zhao F, Fukuoka Y, Aswani
A. Feasibility of reidentifying individuals in large
national physical activity data sets from which
protected health information has been removed with
use of machine learning. JAMA Network Open. 2018;
1(8): €186040.

15. Moussa M, Demurjian S. Differential privacy
approach for big data privacy in healthcare. Edited by
Tamane S, Solanki VK, Dey N. Privacy and Security
Policies in Big Data. IGI Global. 2017; 191-213.

16. Lee CH, Yoon HJ. Medical big data: Promise and
challenges. Kidney Research and Clinical Practice.
2017; 36(1): 3-11.

17. GDPR. General Data Protection Regulation, Article
9. 2018. Available at: https://www.gdpr-info.eu/art-9-
gdpr.

18. HIPAA. Health Insurance Portability and

Accountability Act. 1996. Available at:
https://www.hhs.gov/hipaa.

19. Council of Europe. European Convention on
Human Rights, Article 8. 1950. Available at:
https://www.echr.coe.int/Pages/home.aspx?p=basictexts.

20. Na L, Yang C, Lo CC, Zhao F, Fukuoka Y, Aswani
A. Feasibility of reidentifying individuals in large
national physical activity data sets from which
protected health information has been removed with
use of machine learning. JAMA Network Open, 2018;
1(8): e186040.

21. Williamson SM, Prybutok V. Balancing Privacy
and Progress: A Review of Privacy Challenges,
Systemic Oversight, and Patient Perceptions in Al-
Driven Healthcare. Applied Sciences. 2024; 14(2):
675.

22. Gentry C, Sahai A, Waters B. Homomorphic
encryption from learning with errors: Conceptually
simpler, asymptotically faster, attribute-based. Edited
by Canetti R, Garay JA. Advances in Cryptology-
CRYPTO 2013. Berlin: Springer; 2013. p.75-92.

23. Bocchi C, Olivi G. Regulating artificial intelligence
in the EU: top 10 issues for businesses to consider.
2021. Awvailable at: https://www.jdsupra.com/lega
Inews/regulating-artificial-intelligence-in-3639576/,

)| il Lo Ceadls Boi g (S IS gl 4y lazo G ) jLacil Gobo ales

VFe¥ (090 090 oDl (o> alxo


https://pubmed.ncbi.nlm.nih.gov/?term=Rosman+G&cauthor_id=29389679
https://pubmed.ncbi.nlm.nih.gov/?term=Rus+D&cauthor_id=29389679
https://pubmed.ncbi.nlm.nih.gov/?term=Meireles+OR&cauthor_id=29389679
https://pubmed.ncbi.nlm.nih.gov/?term=Na+L&cauthor_id=30646312
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+C&cauthor_id=30646312
https://pubmed.ncbi.nlm.nih.gov/?term=Fukuoka+Y&cauthor_id=30646312
https://pubmed.ncbi.nlm.nih.gov/?term=Aswani+A&cauthor_id=30646312
https://gdpr-info.eu/art-9-gdpr
https://gdpr-info.eu/art-9-gdpr
https://www.hhs.gov/hipaa
https://www.echr.coe.int/Pages/home.aspx?p=basictexts
https://pubmed.ncbi.nlm.nih.gov/?term=Na+L&cauthor_id=30646312
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+C&cauthor_id=30646312
https://pubmed.ncbi.nlm.nih.gov/?term=Fukuoka+Y&cauthor_id=30646312
https://pubmed.ncbi.nlm.nih.gov/?term=Aswani+A&cauthor_id=30646312
http://healthlawjournal.ir/article-1-66-en.html

[ Downloaded from healthlawjournal.ir on 2025-12-08 ]

S0 g paud ailo) Wy g

(E a0 JogB g cogat 3> 5 G Jolad 1 by slresls jl cblis>

24. McKelvey TG, Ahmad MA, Teresesai A, Eckert C.
Interpretable machine learning in healthcare. In:
Proceedings of the 2018 ACM international conference
on bioinformatics, computational biology and health
informatics; 2018. p.559-560.

25. Powles J, Hodson H. Google DeepMind and
healthcare in an age of algorithms. Health Technol.
2017; 7(4): 351-367.

26. Cuttler M. Transforming health care: How artificial
intelligence is reshaping the medical landscape. CBC
News. 2019. Available at: https://www.chc.ca/news/
health/artificial-intelligence-health-carel. 5110892.

27. lacobucci G. Patient data were shared with Google
on an “inappropriate legal basis”, says NHS data
guardian. 2017; 357: 2439.

28. Vincent J. Privacy advocates sound the alarm after
Google grabs Deep-Mind UK health app. The Verge.
2018. Awvailable at: https://www.theverge.com/2018/
11/14/18094874/google-deepmind-health-app-privacy-
concerns-uknhs-medical-data.

29. Jaremko J, Azar M, Bromwich R, Lum A, Cheong
L, Gibert M, et al. Canadian Association of
Radiologists White Paper on Ethical and Legal Issues
Related to Artificial Intelligence in Radiology. Can
Assoc Radiol J. 2019; 70(2): 107-118.

30. Vayena E, Blasimme A. Health research with big
data: Time for systemic oversight. J Law Med Ethics.
2018; 46(1): 119-129.

31. Rock Health. Beyond wellness for the healthy:
Digital health consumer adoption. 2018. Available at:
https://www.rockhealth.com/reports/beyond-wellness-
for-thehealthy-digital-health-consumer-adoption-2018/
?mc_cid=0c97d 69dbe&mc_eid=452e95c5c5.

32. He J, Baxter SL, Xu J, Xu J, Zhou X, Zhang K. The
practical implementation of artificial intelligence
technologies in medicine. Nat Med. 2019; 25(1): 30-
36.

33. Evans M. Hospitals give tech giants access to
detailed medical records. Wall Street J. 2020.
Available at: https://www.wsj.com/articles/hospitals-
give-techgiants-access-to-detailed-medical-records-115
79516200.

34. Verizon Enterprise. 2020 Data breach
investigations  report.  2020.  Awvailable  at:
https://www.enterprise.verizon.com/resources/reports/2
020-data-breach-investigations-report.pdf.

35. Solomon H. Cost of Canadian data breaches
continues to rise, says study. IT World Canada. 2018.
Available at: https://www.itworldcanada.com/article/

cost-ofcanadian-data-breaches-continues-to-rise-says-
study/406976.

36. European Union Agency for Cybersecurity. From
January 2019 to April 2020 Dta breach ENISA Threat
Landscape. 2020. Available at:
https://www.enisa.europa.eu/publications/enisa-threat-

landscape-2020-data-breach/at_download/fullReport.

37. Gymrek M, McGuire AL, Golan D, Halperin E,
Erlich Y. Identifying personal genomes by surname
inference. Science. 2013; 339(6117): 321-324.

38. Erlich Y, Shor T. Identity inference of genomic
data using long-range familial searches. Science. 2018;
362(6415): 690-694.

39. Ji S, Gu Q, Weng H, Liu Q. De-health: all your
online health information are belong to us. IEEE 36th
International Conference on Data Engineering. 2020;
1609-1620.

40. Lubarsky B. Re-identification of "anonymized
data". Georgetown law Technology Review. 2017;
1(1): 202-213.

41. Yoon J, Drumright LN, van der Schaar M.
Anonymization through data synthesis using generative
adversarial networks (ads-gan). IEEE J Biomed Health
Inform. 2020; 24(8): 2378-2388.

Y il oo Lo Codls o> 5 gy BB gl @ Blatio S l jLa) Boi> oo

VFe¥ (090 090 oDl (Godii> alxo


https://pubmed.ncbi.nlm.nih.gov/?term=Blasimme+A&cauthor_id=30034208
https://pubmed.ncbi.nlm.nih.gov/?term=McGuire+AL&cauthor_id=23329047
https://pubmed.ncbi.nlm.nih.gov/?term=Golan+D&cauthor_id=23329047
https://pubmed.ncbi.nlm.nih.gov/?term=Halperin+E&cauthor_id=23329047
https://pubmed.ncbi.nlm.nih.gov/?term=Erlich+Y&cauthor_id=23329047
https://pubmed.ncbi.nlm.nih.gov/?term=Erlich+Y&cauthor_id=23329047
http://healthlawjournal.ir/article-1-66-en.html
http://www.tcpdf.org

