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R5eb0R030698-9¢m0 8900035969900 bgt0mbryem bsgGoobgl #9860l 3s5096-
Oob bsRG0b9BsL, bsbrmgsmgderog xsb8Gogermdsls s 3ermBseren® 9302602~
00350, 50 3HmBe9dol 393659¢980L 8o bgbdos Gstr9329e0M989¢m0 bs639B9d0,
Jopmg8ob x2o330L @sr9639e8s, HIFbM MgorIH0O 8560960980 @5 Usbmgswmy-
80l 385¢r0 065mGHIOEGIIEMBs. 36mB9Iol ©LSICII5®@ SHHONGSD 3000563-
@985 H9F60¢rm5029650 JoamGgdo, Grmgmtosss 8ermbgobo, byermzabatmo 0bdy-
9990, BIem980g 52905 89U9896 §90035096(9980L 395¢3335¢7BsbS s 330996-
O0R035305b. 585L0956, 59;300m989¢005 bsgt050GH0ber 09565956028¢nm80b gsdemoy-
985, JRITOLIP0 B398 79¢00(5989¢00 BsHBmgbol Bsdmyserodgds, bsbmgswmgdol
3608096980l 5050985 ©5 RHIGIFAOIC0 LIFAMmOHOL 35Lr9bobdzgdermbol gob-
(5o, 00053000l bh®sd9805 9605 099966l (H97602¢m30996%0 06353090800
b9endgpymdob, 3armBscrytr 300mH0bsG30SLs 5 063¢7 DO 30a¢0h0398b, (35005
29YEG639¢99030¢7 04658 HbsRGber s bsbom 356G:8539329¢r0 dofiragdob s -
30. 50 36mpabdo 350502905 4395 306(9909b98semo dbstol — Jos36(89-
8ol, R5(As693971¢0 30293560980b, Us96H058m6G0bm mEGgs60bsgogdol s dmdbds-
598¢1960b — 9HMB¢r030 Jm909098s.

bs33560c2 Lodgggdo: 35Gs3309¢0 ofiragdol xsf30, byermzbamo 0bdg-
99090, 8900359969980l 530096(90%035305, Fs(5989CP0G989¢P0 BsrBr980, 353096~
Oob AsrGbMmgds

9glogoeo. 39035396¢39d0L BologoE0Mgds FoMmamoagbl Aemds-
OO X 6IOMGEMdOL gho-gho d60dzbgumzsbals godmfigggzol. 36g3s-
MoBHgd0L 293M39Wgds LETOMbIL MJabol sGs TbmenmE 353096EHHdOL X ob-
3M0gEmdsLy s LogmEbargl, 9539 5M©393L X obo30L LoLEYIGOOL
U3od0OHMdILS s 9BYIGH0BMBL. $0bodbeo 3900359963 gd0 bdoMso
390393L ML 96 5Mol5395M0L odBHo® 0baMmgogbEJOL, M3sMaol Bg-
9o3LgdegdL 96 39369 Jodowm® B03m0gMmgdgdL, Mo Tglsdwms xsBIMmY-
@mdol 3d0dg 25000 gdgd0 56 b L0330 A5dMofi30MU.
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9330 LOROGOMGOMEO FJ035396BHJO0 ABBMB 04dbgds olyg, HMA Mgo-
@6 30935M53JOL ogdmbggly 4996w s, mdiEs o Tgglodsdgds bo-
MHoLbOL, MLogMDbMYdIOLs s 9RGEH0bMdOL IMPBMZEYAL. Boswliogzoaomy-
o 3900353953900, bdot dgdmbggzsdo, sm393L 0bEgegdEeew®o
L53MPMPOOL  MBagdGAL 96 Lolodmberm  Bodbols  396mBIYdEMdSL
(European Medicines Agency 2016). ®mamM3 3594oedgdeeno, obg 35¢logo-
BOMIOME0 30935053 JO0  LgMombEn  LogO®mbgls  ¢94abols  3o3096EHS
MBOROHNbMGOLS s X IBIMGEMdI.

X 96053330l Abmgmom MmGmys60Bszool (WHO) dmbsndgdom, sdsero
Q5 Lodmoenm dgdmbisgerols 3dmbg 439969030 doBomBy sMLYdMo 39030~
3963900l ssbenmgdom 10% M0l MboGolbm 6 gselogooMgdieo
(WHO, 2024). gl ¢9bgbiEos 0o dbmenm s930M9gdL 93Mbscmdol 9939d-
G09bMdsL, 5539 bganl Mfigmdl Hodeolodo MYBOLEHIBE™BdOL dsdwog-
905l 06039J30IM0 9935 JOJIOL gog3MEIEgdsls o Fmbobegmdols Boom-
B0l ©535M35L X 9bs(330L LolEgdolisgdo.

R3oLOROGOMIOMEO IG0IoTIBEHIOOL 20303909 AEMBSEY® blio-
b 5BHoMgOL 5 3939l SbIBL MMM ob30moMgdm, olig qobgz0me-
9050 93994690D7. 296U MMIMIO0M IMHOGHOIMEO F0MYdSS SBMOIOLS OO
B0l Bmaoghm Mgaombdo (Newton et al. 2019). 5060860 bsBL wlsgsdls
36MHMdE9dol FobIFHdMMMBL  F0OmGAL LogMSTMEMOLM I3MMmMHObO-
09000 dogrolibdggzol sv930egdemdsbg dob alivdwn3sc.

653630l doBsbos 390353963900l BsLOGBOEOMIOOL FEIMdIWGMO
36MHMdEgdol 3M33gJuMo sbseE0Bo, 39MIM@: JoLO Qo3MEYEGOOL BolsdE)s-
390U, 259mdf3930 0BIHBIIOL, LoBMYIMYdIMH0Z X SBIMMYEMdSBY Bgdmd-
390900L5 s LEYMMSTMMOLM LBHTSMNWGIMOZ0 S MY SEMOEO Fgdo-
BoBIgdol Ggaoligdo.

B53OM3o g3 0Lobogl J0Bbs YMMogds Aosdsb30mU gobgomamg-
050 939969080 s®GdME0 58mf393900L B3g30RB035DY s FoMToMPML Mg-
3009600530900 9x89dBH060 36Mg396(300Ls s JMBEHMMEOL 300 IoLsm-
30U, 3500 MO LoJo®zgEmb 3mbEHgJLETo.

9900MmMEMmY0s. 5060360 B5FMMIOL BoMAgdTo 45dmygbgdvyeo
0965 dgmegmen dmbsEgdms sbsgnoBo. bmwrm asdmygbgmmo Fystmgdo 30
dmdogdvemos d9dga0 dmbsoigdoms dsbgdol dgdzgmdom: PubMed, Harvard
Medical School, Google Scholar, Science Direct, Journal of Health and Social
Sciences. 653MM3do 45dmygbgdemo {igoMmadol dmdogds gsbbmmEogws
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0. 39600535

3990930 L3396dm Lo@yzgdol Lorwdzguby: Bosbog30EOMYdIEO F9EO3s-
3963900, B9MI>:3933E0 Jofmgdols X o330, dewm3hgobo, bgwmgbrmo 0b-
G99d3H0, 390003599631900L 5300963093035(309, 5MHJA0M9dI0 Bo®bmy-
00, L3gMSFMMOLM MobsTIOMIMDS, LEBMYSMIOMOZ0 X SBIMMGEMdY,
35309630 MLsROHPBMGDS.

LEOB09d0L bgegdEos sgxdbs o0 Tglsdsdolmdsls Lszzwrg3 bsgomb-
056 s 3mEgdneo BsdMMIol JoBsbmsb. s3s3MmMMsE, FodmomMoibs
500090039 LEHs@0s, M8 bssE Fombg bgerdolsfizomdmds ogm Igbwmvy-
QQYYE0/505LOHE0 Labom ogm fodmpagbogro.

RoeboBoE0MGPRMEo 8900035d963F0L 39BIRMMOYV0. B3oMIo(393G IO
3994300l BoElLogn3oE0s bbgoalibgs Laboom 3en0bgds s dolo Jaws-
LOgOEOMYdS FgLsdegdgeos SJB0MO B0gm0gMadgdol 9339w MdOL, bo-
MolboL, Jgnm30L s 35¢gd0L dobgzom. Jd3gdmo FsMdmoagbowos 0d
dOMOMSO  35BaMMH09d0L 50fgMs, MMIgdoa s0fg™l 9900353963 9d0l
3350l0g035300L Fo3M(3JINGOVIEN BMEGIGOL:

3stsbpmmo sb dszbg 0bgmgwonbdgdol dydpzaemo diozs996990 — 50
A030L 3M935M53Jd30 5MLGdIMO JodowMHo 3MI3MBIBEHIBO o6 FgqLodsdgds
093053003900 33BLBOZOW 5JEHOMO B3MT393B I B03m0gMHYdGRL.
obobo dqLsdgrms Fqo3s3ql 8036 96 9M0gmgdB e BogmogMgdgdls, Mo3
bMol 3d0dg 339000 FM3egbgdOL, SEPGMAOIO MYod30900Bs s LO-
3™EbEolmz0L Lododo AOMPMWGdGOOL GHOLZL.

©@2B0Ggo0ls s bsGolbol Jgrgbsdsdmds — sbgoo 90359963gd0 6
3M515335MOU, 96 A9 FoMdGOM MoMIbMdOm Fq0393L 5JBH0wE 0byMgwo-
963U, 96 ©8BsYOME0s IO boMolbol 3033mbgbEHdOL godmygby-
d0o. 5356 Fgodengds 93MBoeEmdOL 9i39dBH0sBbMdS Fgo030MmU, Mo mog0L
db®03 0fi393L 993500900l 3OHMAMABOMGISL 6 MYBOLEIBEHMBdOL Asbz0ms-
M90sL.

0mgdgcoo 6030096980l 56G56GLgBMBS — BMUOIONO BOBOGBOEOMYOV)-
o 990003539630 LogMomm@ o6 9033l odBow® 0bamgogb@l, Mog oo
35390Mm© 99393l gu  AsBLOMPEMGO0m Lobogomms 00 H5350YdGOOL
@OML, OMIWGOOE MMM ©s 9BgIANO 3MOBsEMdIL dmombmal, dsom
GOl — BosM0s, B dIMHIMMBO s 503/d0LO.

9590030l 3595¢m898s — BOWLOBROEFOMYPOMEO 9©035995Fgd0 bdo-
M5 03mligd0sh oligm 9x3IM3530, HMIGEoE Fodu0ToEIMHI o3l MEOHOYO-
Boals, o3 ImIbAsMGdgenLs o KX 9b6oE30L B3gE0sEoLEYOL BgiEmdsdo
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393903L. sy Jg@m3zsdo, bdot Jgdmbgg3zs80, FmMmmoglgdwos sMo93gd-
A0 96 MbIMOLBM 3601935M5@)0.

35856290 903589b0)980b 3565bergBryemo ggeyorgs — wayoG0d)-
60, ®I3S 39RO 3093563 JO0 BToMo@ bgwsbers 0BMmYds s
040Jdd OHMAMM 3 B0 3MHMOYBH0. sgmds 3MogE0350 90degds LgHom-
Bwo Log®mbg dgwnddbols 35309630l K 6IMMGEMdL, Moy d9w0g3s-
39630 890dgds 9655093393 Mo 03mddgmlb o6 LMoo s3otymls
98399 B05bMdS.

039635(393GI0 2594oedgds FoMImoagbl 50sedqdmbiogeosb do%b-
Bl M®AB0BYGIMO  IBIToEgdMOZ30 K AMBIBOLMZOL, Malisg byl

MPgmdL Joogno dmaqdol 3mEgbE0sw0 s BOBOB0ZSGMMOOL 5dMUss-
Bgbo Lo Fomm LsdsMmEgdM0g0 s 397603960 394560BaGdOL Lyl Emds.

50LB0dBs305, HMI BMTS393GI0 FofMmEIdOL KOF30 MO
3653500 Mb0s605 — 5fYyg0eo Fomdmgd0b, sdmM3MYdIIEO LEom
399403900m, Moz BOHOL LobGHGIol IM{ig3esmdsl. 58slmseb, JoMgareo-
9090 Bgsdbg39mmdol  6530gdmds, sMLsMIBsEm boMolbols 3mb-
AMME0 O 3MBEMd6OL obsswdgy dMIMol Lyldo dgdsbobagdo 30-
93 MBROM 53d0dgdlL  Lo@woEosl. ™mbEsob g3oMm3o(3933MEo  35FMHMdOL
UEHGog3s  49930MmMGdsT 5 LogMHmodmMobm dsBMIdOL 0bEJaMoE0sd 30
9608369m3bs 20535M 3035 BoliogoEo®mgdwo 390353963 gdol yem-
BOMEO o3M(39ds.

BMI5393GMo MUBsBMObMYPOOL LolmbBgdo: EBmdogMmgdols wgBoEo-
&0 5 G7dbmemmaow®o LoMmMEggdOo. BoloBOEOMYdEo dgE035396¢3)g-
B0l 2530390 gd0l ghm-9MHm 3603369 m396 R3odEBMMI 0mM3gds MMM
dmIbToMmgdgEmd, 0l X9BoE30L LABIOML L3gEOSWOLEBHMS OdSEO 0b-
RMIOMIOMBS QS SM153TIMOLO FobomEgds. BY3MTS 3530963 T 56 593U
Loomoboom 3mbs 08 Moliggdol dglsbgd, MoE s3og380Mgd0s osL-
AMOHIOI0 O M9 0(396D0MGdMEO i4oMmadosb, doom FmMol, mbasob
3830054900056 3900353963900l 9dgbsliorsb.

50539 MMUL, 5OF Y3gms x96sE30L 3OMBGBOMbIwo BEMdL Lo FoMHm
3Bl s 3ModB03Me bsMIdL  BoebOROEOMYOIMO  3MG3sMSEYOOL
59mboEbMdS@. Foa0e0ms, 9Jodgdls s BIMTs(393(HYAL bA0MO© 53w Y-
0o L3gE05E0BGIMO FHMGbobao, Mo Bzl F50d FYlodwgdEMdGdL
9BIFOIOQ OJo30MY0DY.
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0. 393

063003070 emdOL B5300gdMds Byl Mfymdl 53selog30E0MmYdYIEo
9900035396900l ega030dm® xs6s330L LoLEYIsdo Famfigzel, Dol 3o-
30gbGH™S 339MBSL S D0SBL 549690l LsdgoEbMm IMALEBYYMYBdOL bo-
MHoLbLS 5 MLsBROPBMYBSL.

5350l0gBOEOMGOMO 39035996(3)gd0L AsdMzmgbs s 309396305 BAo-
o IMombmgl  Jo@oEHgdbmema0®  49sfY39BHOMYdGOL, OHMAEGdIOS
0930 339496590 96 56 5oL bgardobsfizomado, 56 9B mEo 259moygbgds.
dmfobogg 96500z m®mo oblEBMmIgHEHIO0, Foddwomo, Islol L3gdE™m-
d9B®0s, 0bgMsfiomgeo L3gdEmHmLzm30s s ©BI-By sE3AbYdMO o3-
0963080353008 3900Mm©Jd0, JBIJAHIM0s 93 3OHMdEGIOL  olBAEXY39.
0939, 35000 abgMA3s Lo FoMmgdl 36083690 M356 B30bsBLwG Mgl®LYdL,
13930803M 39db03ol s FoEEN3ZoORBOE0UM 39MOLMBOWL, MoE Aobls-
3OO0 MM BSOS Bodwsemm Jgdmlbisgerols ddmbg 4399-
69030 (Fadlallah et al. 2019).

A996m@Ma0M®0  A3B300Mgds 96 HYMLYAL  BoLOGOISEBHMMBOL
3303 93Mm¥Y30L, MMIgdom 3930350 Jdb0sh sbogn dgomgdls, Mo-
05 05300056 5030 ME 50dmMPGBs. 0Lobo LMz gMAgd0SE Totgymmomg-
390 LoliBgdgdol (33e00egdgdls, Mog Jabol LyMombme asdm{i39390L H™-
MO BoMs:393G 0 06MLEHMO0Lm30L, sln39 Labgudfozm Bgsdbg-
390md0ol MmGY6mgdolmgol.

5353)900m, 3H9dbmemaools LfiMoxds 3Mmamglids BowlLog0Zo@™MMadL
dobze FglodangdEMdy godmoygbmb 0bmzso30M®o Ldwysmgdgdo Bowliogo-
BOMIOME0  3M935M5EgOol Fgddbols o 2o3MEggdolmzol, M3 3093
MROM SOHOYYIEGOL F500 MM A53M3egbsLe O BIBOHOEID 5TMPYDdSL.

BoLOBoEOMPRM@Oo 39035963 JBOL BYas3w9gbs X s6AMMDIEMBLS s
93M6m0035%Y. BoLOBOEFOMGOWMWO FJ03sTgbEHId0 FoMImoagbl 3603-
3690M396 LogOHMbgL MrymmE 06030 MswMm, slg3g LsbmAsMYdIMO]
X 96IOMYEMdDg. o000 godmyqbgds bdoMo 0f393L 9d0dg Jarobogm® dg-
@©9290L,  OmMam®oEss  Fodwol 38909290900, 935IYMBMBOL  Qobsb-
3303905 s 300YMHgL Ggdmnbggzodo — L03zEO0. SO 3Mg35GMmadg-
00 3gLsdEms g0393IL SMVLHME 6 To3b6g 0ba™Mn0gbEJOL, 5Mo9339dEIM
@MBIOL 96 LogMonme 96 FgoEeggl dmddg bogmogMgdsl, Mg 33@bs-
@MdSL BEOWME05 FgEgAML bool s 353096@L ¥ddodgls IAMIsMHYMdSG0
5300,
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352900m5Q, 35300l Lofiobssdgam BowlnG0EOMIdMYMO )OS~
3963900l 253mygbgded 9bgdMm Mga0mbgddo 9603369ma3bo aoboMs
10330E056MdOL F5B396909W0. 30 Mo BosboLSs, SYMO 3MY3sMs-
G900 bganl Mfgmdl Fo09erolsdo MIHBoLEIBEHMO 3smmagbgdol asbgzome-
0903l M3 4MAY3500056 390139303530 300093 MBOM SOOIl 535~
090900 331MBsMdSL. Fodengdolado MIBOLEIBEHMdOL Ao3M39egds bsg-
HombBME LESFOPHIL ¢4I6OL MBI H X sbIMMYEPMBOL MLszOHPbM]-
B3b, sMMYEGOL 853500 JOMS JMBEMMLS S BOEOL K630l LOlLEg-
d900L botxgdl (Mackey & Liang 2013).

539l0gBOEOMGRIMO 39000359963 gd0  sligzg  SLMLEBPRL  35309bG s
Bomdsl xsbs330L LolEgdolsdo, Gog 0f393L Lym30LdBy baedow (-
300MIMBOL gob®sls, 339MHBsenmdolsdo gHmyregdol G9d(30M905L s
X96005330L batrolbols govmamgligdsls.

93Mbm303mM0 »35eLsBOOLOm, BologoEOMYdwo 390353963 9d0
4360l LgBoMBME BHZ30MONL OMAMGE 060300gdOLMZ0L, oy Labgwdfo-
Rbm30L. 35309630 930 TSEJOIOMO batIxgdOL 455935 SMliMIEN3s-
bm3960 339MBsEMBOL, A9MMNUIGIMEO 553500IVIOOLS O S EIMBSE0V)-
o MYM3300L BOFoMHMAdOL odm. K9bs330L LobBHgdo 30 9fYygd0sb
239BOOE BatxgdL 0sabMLEH0ZLs s 33MMBsEMdIDY, MoE Lodmermm
X5330 53306090l LobiEgIob 9g30d@06MdIL (Attaran et al. 2012).

930bm303196H0 Bosbo Fbmenme 3003060 bty gdls o6 ImoE3S3L — 0go
21939 3e0bEYds FOMIOLYBIMOEMBOL 393580, 3OMPIJEHOICPMDdOL
399306M905L5 S LMEOSEIME-93MmbMI0IMEMO Fob3z0oMYdOL FgrqgMbgdsTo.

R3oLOBROGOMIOMO 390353963900l [obsswdwgy dMdmes LoFoMm-
9oL 9OHP056, 3MMOPOBoMGOIME LogMmmdmMObm dogrolibdggzsl, Mmdguoa
3m0353L MY S30gOIOL Fod0gMadsl, Ggdbmemyow®mo 0bmgsogdol ws-
Bot39L, Kx9bso330L 3MMEBglombowms FHMYBobal s Labmysmgdol 0b-
BMOHI0OHIOMEMOOL FoBOU.

06m3z530m©0 3Hgdbmmmyogdo gsmliogolzsaools gsdmamgbolisomgols. dm-
@ §egdol Ggdbmarmaom®mds 3Mmamalids Lodwogds Job3d BOMTSEI3-
G bgdBHMOL 39odwdagml oligmo 3gom@Ido, MHMIWGdOE 9R39JE0Bs©
5 L5350 535053690L G3oal0g3030MYONE 390359963)gdL. ebsdgmm-
39 ©053bmMbBEH03MMO Fgdbmemyngdo, HMmAMmMoEss Jodowm®mo L3gdEmmUgm-
305 s IMEg3MO 9b50Bo, BOHEOL $3MEBMdOL LoBMLEBHIL. I3,
o 209mygbgdsls bdoMo sx39Mbgdl L\bido BHgdbogmMo Malm®mLdo s
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0. 39OHS35

3900M9d0L B3egdMds, M3 Foblids3MMIMGOIOM B0 s Ladrgsenm Fgdm-
Logeols 3dmbg 4399690d0s gselishobm (Pisani et al. 2017).

3eMB3IH0 ©5 9980026790m0 985330900 (a0 — L5YMINSTMMO-
b mbgbg Mggmsdm®mo LEGHMMJGHWIMYO0 JaB0sE BsMEMBoLIEBsd0E Bg-
53H9039™dOL dgdoboBdgdl. X930l ALmEEom MmMABOBE00L do-
96 8943600 AarmdsE™o LobEgds »o®Mbagarymals dmbsigdmes dga™m-
3900l, B35eLOGROEOMIOME0  3MG39M3BHJOOL  Q93MEIEXO0L  9bsEOBL s
UH6593 9590609050,

92006 mbgbg, dsgsomo  936MHM3s3d0630, 993 8s39dE0
935360 bm®MIgd0 53mbBHMMEgdL 3900035996300l fotmdmgdslis s asbsfo-
@9dsl, Mg 3603369wm3bs 9330MdL BoWLOBOEOMGOIMWO 30g35GMoE)g-
B0l g0 ® doBIMDBY Imbgzg™MOols GHol3L.

Usbmgsmgdogo ¢beadogindols s0semgBs — Bs>llogo30MgdvIo 99-
0035396@3900U fobosmdgy dMdmenols 360d369c0m356 3005607)engdsls fo-
80 gbl Ambobegmdol 0bgm™MANMGdINEMdS. Logobdsbsmegdeanm 3503s-
Bogdol 89839mMmd00  mdoesdggdl 5§3056 0bxMMTsE0L  3Mg3oMoEYOOL
MlogMombem dgdgbol 2BgdbY, Boelognzsool Bodbgdby s s3mabEwmem-
B0l 25005dm{jagdol 39Job0BIgdBg. Absglo 0bo0sE03900 bawls mHgmdls
mIbsM9dE0l MBaMgdol gob3000MdIL 3M0E03Mwo Fqe3eligdols mgoen-
LOBOOLO® s SFFOMIPOL  SMVWGAS MO  F9035F9BBHOOL  IMbIsMgdOL
MolgL.

0bUAHOAIBOLIH0 30025 0b530s 5 Usgtr0asFeaolier 0256590(re20ceads —
98399B0560 B17530M090s BoloBoE0MYOIMWO F9E0353963HJO0L AS3M(39e]-
0%y 9gvdamgdganos GqLsdsdolio 0blGo@wEowImo 3Mm™mEObsEool domgdy.
LSO STMOHOLM MOYPIBODOE30YdO, Mmam®o30s INTERPOL o 350353933 v)-
@0 MLsgOMMNbMmgdol 0bLEHOGHWEO (PSI), 90056 doeolbdggzsl sbHTotmgdgb
RoLOR0ISGHMMIOOL 0096EH0R03530L, LEBMNWGdMH0Z BoMg35L s ™3Y-
5300 06ZMOHAs300l go33wsl.

bsbgerdfogey396der 3563 HboeaieabgBo 0begsgorIhio gssPyIIOC 98-
80b:30l — 56533MMIMds Loy oM™ s 3gMAm bgdEmMYdL dmmol Jobol
aboen glsdagdemdgdl Bseling03sEool 30939630530, Egdbmarmaowm®o
3033560700, o090 gdgwo LGHOWIBHMMId0 ©s BoMIs393G o ob-
@MLEH®0S 9MH056I0056 0bM3z930Mm0 2505Y3930wgdgdol 89333900~
bs 5 IbgMA30L JoBBom. SLgmO 0BEJAMOMGIMEO 3Eo@ERMm™Igdo byl
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MPymdlL Ma3™m dmdbogno, EMHMBY MOHOGBEHOMIOIMO S MYoerMdIBY IO -
390990 BEOBH9a0900L dg4dbsb.

159M058mOOLM B3FOMMGBMOZ0 BsMBM s MYYMS30gd0. Boloxo-
3090 3900359963900l §obosdgy 4erMmdsMo dMAMs bmMEo-
9EJYds  3MMMHO060MGIMO  LsgMmsTMEOOLM doerolbdgzol ABom. xsb-
5330L AbMREOMm MmEOYBOBsE0s I60TZBYEM396 MMl SLE¥EgdL 53 do-
oM gd0m, dBIOL MFGOL §936 Lobgwdfozmgdls 0bgm®Iszools MGHmo-
JOORID05MGOOLS O GMHDMDELPOZ0 MJoRa0MYdOL gdeboBIgdOm. 53 MM EL-
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90-gMm0 360936903560  LogMHmsTMOHOLM  BsBsMmMEYGIMH030 BB
ool TRIPS 3gmobbdgds, ®mdgeroa dmddgogdl dbma3erom begsFmm mmys-

BoBoE00ls Botmqddo s dmoiegl 0bEgargd@gsw«®o Lo3mm®mgdol sa-
3L, 3500 MOl BoMBo393B e 35396GJOL. F9mobbIgds 535gdwgdls
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9639w LgMBsC.

IOZEL0 B398 2909890 Ggdsbobipbols 58300050985 — 33946900
Lo3MM0 BbMBIYdEIM BIMPML Bobyqddo Jdbosh o sdgogtgdgb
3MBEH®Mol 3g4oboBagRL. Foase0mo, 583-80 LyMLsmoby s Fodwgdols
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999960%03gdL o3 MBI, gBgIBH0Bs© 0wIbEHORBOEOMME Fmbogdms ds-
99030 OGO EOLIMI3BLOGDO, MoF 5530 dL LogF3m F90353963) -
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Counterfeit and falsified medicines pose a serious threat to patient safety, public
health, and the global economy. The widespread nature of this problem is driven by re-
gulatory gaps, vulnerabilities in the supply chain, technological barriers, and low public
awareness. To address these challenges, technological solutions such as blockchain, arti-
ficial intelligence (Al), and the Internet of Things (IoT) are being actively developed to
enhance the traceability and authentication of medicines. At the same time, it is essen-
tial to strengthen international cooperation, establish effective regulatory frameworks,
raise public awareness, and increase the accountability of the pharmaceutical sector. Fu-
ture strategies should focus on promoting technological innovation, fostering global co-
ordination, and adopting inclusive policies to ensure a safe and reliable pharmaceutical
supply chain. The joint actions of all stakeholders, including governments, pharmaceu-
tical companies, international organizations, and consumers, are crucial in achieving
this goal.

Keywords: pharmaceutical supply chain, artificial intelligence (Al), drug authenti-
cation, regulatory frameworks, patient safety

Introduction. The proliferation of counterfeit and falsified medicines poses
a significant threat to the global public health, patient safety, and economic sta-

bility. Weak regulatory frameworks, fragmented pharmaceutical supply chains,
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limited public awareness, and technological barriers have exacerbated the circu-
lation of substandard and fake drugs worldwide.

Aim. This paper aims to explore future directions for combating counterfeit
and falsified medicines through technological innovations, global cooperation,
regulatory strengthening, and the active involvement of pharmaceutical compa-
nies.

Methods. A narrative review methodology was employed to synthesize evi-
dence from recent scholarly articles, institutional reports, and global initiatives.
The focus was placed on emerging technologies, policy recommendations, and
the roles of key stakeholders in enhancing the integrity of pharmaceutical
supply chains.

Results. The findings indicate that emerging technologies—particularly
blockchain, artificial intelligence (AI), and the Internet of Things (IoT)—offer
transformative tools for combating counterfeit and falsified medicines. Bloc-
kchain ensures transparency and immutability of supply chain records, enabling
real-time verification of drug authenticity and minimizing the risk of infiltrati-
on by counterfeit products. AI-powered systems are capable of processing vast
datasets to detect anomalies, predict counterfeiting patterns, and enhance regu-
latory decision-making. IoT devices, such as smart packaging and RFID tags, fa-
cilitate real-time monitoring and geolocation tracking, thereby improving the
traceability of pharmaceutical products across the entire supply chain.

In addition to technological innovations, the results emphasize the impor-
tance of coordinated global responses. Initiatives like the WHO’s Global Surve-
illance and Monitoring System (GSMS) demonstrate how timely data sharing
and international cooperation can help detect and disrupt counterfeit medicine
networks. Policy recommendations highlight the need for governments to
adopt robust regulatory reforms, enforce stricter penalties for falsification, and
align their national strategies with international standards.

Moreover, the analysis reveals that raising public awareness through targe-
ted communication campaigns significantly improves consumers’ ability to
identify and avoid suspicious products. Equally vital is the role of pharmaceuti-
cal companies in implementing serialization, conducting regular audits, and
sharing intelligence with regulators and enforcement agencies. Investment in
infrastructure and capacity-building programs for regulatory and law enforce-

ment personnel also emerged as critical components for sustainable progress.
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Conclusion. Counterfeit and falsified medicines remain a global challenge
requiring a multifaceted response. Technological advancements, reinforced re-
gulatory systems, global partnerships, and cross-sectoral collaboration are criti-
cal to building a trustworthy pharmaceutical supply chain. The success of these
efforts depends on the collective action of governments, pharmaceutical compa-

nies, international organizations, health professionals, and consumers.
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