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BIOTEXHONOrI TA MEOUUUHA, TA IX PONlb B PO3BUTKY
EKOHOMIKW CLUA: EKOHOMIYHUWX AHANI3

BIOTECHNOLOGY AND MEDICINE AND THEIR ROLE
IN THE DEVELOPMENT OF THE US ECONOMY:
AN ECONOMIC ANALYSIS

GiomexHonoeiyHa 2any3b CLUA — ceimosul nidep iHHosauil, wo nidmpumyemscs OepxxasHuUMU ma rnpueam-
Humu iHeecmuuismu. Taki komnanii, sk Pfizer, Moderna, Johnson & Johnson, akmueHO po3pobrnistomb nepedosi
Memodu fliKysaHHs, 8Kto4arodu 2eHHy iHxeHepito, MPHK-mexHonozii ma imyHomepanito. OCHO8HI 8UKITUKU: 8U-
CcoKa eapmicmb po3pobKu HOBUX rpenapamis, mpusarsni peaynamopHi npouedypu (cxeaneHHs FDA), a makox
emuYHi numaHHs, roe's3aHi 3 eeHemu4yHUM pedacysaHHAM ma eukopucmarHsam LI e meduyuHi. Knwo4vosi 3a-
80aHHSs: MPUCKOPEHHSI cepmudbikauii riikie, 3abesnevyeHHs pisHo20 docmyny 00 MeOQUYHUX iHHO8aU,l, PO3WUPEHHS
MiXXHapOoOHOI cnigripayi. Pozgumok 6iomexHonogait i MeOQuyuHU Mae cmpamezaiyHe 3HadeHHs1 0ns CLUA, crpusitodu
He nuwe rnoKpaweHH 0XopoHU 300po8's, a Ul hopMysaHHIO cmilikoi iHHO8auiltHOI eKoHOoMIKU. [ns nodarnbuwiozo
3pocmaHHs HeobxiOHO 800CKOHaNUMuU peayrsimopHy cucmemy, nidmpumamu Haykogi QOCIOKeHHsI ma cmumy-
Jiro8amu OepxkasHo-rpusamHe napmHepcmao y 8rnpoeadKeHHI iHHosauiu.

KntouoBi cnoBa: wmyyHul iHmenekm, po3sumok, ekoHomika CLLUA, iHHosauii, 6iomexHonoaii, meduyuHa, dep-
)KagHe peayriogaHHs, yugpposa mpaHcgpopmauisi.

The development of biotechnology and medicine is one of the key aspects of economic growth in the
United States. These sectors not only determine the level of healthcare and quality of life for the population
but also play a crucial role in shaping a high-tech labor market, attracting investments, and enhancing the
country’s competitiveness on the global stage. The U.S. biotechnology industry is one of the most innovative,
supported by substantial government and private investments. Leading pharmaceutical and biotech companies
such as Pfizer, Moderna, Johnson & Johnson, and Gilead Sciences are actively developing cutting-edge
treatments, including genetic engineering, mRNA technology, and immunotherapy. Additionally, personalized
medicine aims to transform treatment approaches with the goal of increasing the effectiveness of therapies
while reducing potential side effects. The U.S. healthcare system is one of the most capital-intensive in the
world, with expenditures exceeding 18% of the country’s GDP. Innovations such as telemedicine, artificial
intelligence in diagnostics, robotic surgery, and blockchain for securing medical data are being investigated for
their potential to contribute to cost reduction and improved medical service quality. However, the high cost of
health insurance and unequal access to innovative treatments remain significant issues requiring government
regulation and economic reforms. Despite significant achievements, the biotech and medical sectors face
challenges such as the high cost of drug development, complex regulatory procedures (FDA approvals can take
several years), and ethical concerns related to genetic editing and Al applications in medicine. Key priorities
include accelerating drug certification processes, ensuring equal access to medical innovations, and expanding
international cooperation in biotechnology. Thus, the development of biotechnology and medicine holds not
only economic but also strategic significance for the U.S. Investments in these fields contribute to improving
healthcare services while fostering a resilient innovation-driven economy. Future growth will require refining the
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regulatory system, supporting scientific research, and encouraging public-private partnerships to implement
groundbreaking medical and biotechnological advancements.
Keywords: artificial intelligence, development, US economy, innovation, biotechnology, medicine, government

regulation, digital transformation.

MocTtaHoBKa npo6nemu. biotexHonorii Ta Me-
OVuMHa BigirpatoTb KiOYOBY POSib Y PO3BUTKY €KO-
Homikm CLUA, 3abesnedytoun 3HavyHUin BHecok y BBl
KpaiHu, CTBOPEHHSA POBOYMX MiCLb, PO3BUTOK HayKO-
BMX OOCHIOKEHb i 3MiLHEHHS rnobanbHOI KOHKYpeH-
TocnpomoxHocTi. CLLUA € ciToBMM nigepom y Giotex-
HOMOrYHOMY CEKTOpI 3aBASIKM aKTVBHUM AEPXKaBHUM
iHBECTMLiSIM Y HayKy, PO3BUTKY NMPUBATHOIO CEKTOPY
Ta CTUMYIIOBAHHIO iHHOBALLN.

OpaHak, He3BaXkatoumn Ha LWBUAKE 3pOCTaHHSA rany-
3i, iICHYIOTb BUKIMKK, AKi MOXYTb 0OMexXyBaTh ii pos-
BUTOK:

* Bucoka BapTiCTb MeguyHUX [OChigpKeHb Ta
po3p0o0boK, WO noTpebye 3HAYHUX (hiHAHCOBMX BKNa-
O€Hb.

* PerynatopHi 6ap’epu Ta TpuBani npouecu
CXBaJleHHs1 HOBMX BIOTEXHOMOriYHMX pilleHb (Hanpu-
knag, 3atBepmxeHHst FDA).

* ETnyHi nutaHHsa, nos’sizaHi 3 GioTexHonorigamu
(reHHa iHXXeHepisi, NepcoHanisoBaHa MeguuvHa, pe-
parysaHHs reHoMmy CRISPR).

* KoHkypeHUuis 3 60Ky iHLWKX rnobanbHux nigepis
(EC, Kutai), aki akTMBHO iHBECTYIOTb y GiOoTexHomno-
riYHi JOCnigXXeHHS.

* [OCTYnHICTb iHHOBALINHOT MeguUMHN ONns Ha-
CEIeHHS, OCKiNbKM BapTiCTb BaraTtbox GioTexHonoriy-
HUX NpenaparTiB 3anuLIaeTbCsi BUCOKOH0.

EkoHOMiYHMI aHani3 BnnuBy OGioTexHornorin Ta
MeauuMHU Ha ekoHomiky CLUA posBonutb OUIHUTK
IXHin BHECOK Y HauioHanbHe BMPOOHMLTBO, piBEHb
3aMHATOCTI Ta e(PEKTUBHICTb OepXKaBHOI NiATPUMKN
ranysi.

AHani3 ocTaHHiX gocnigxeHb i nyo6nikauin.
OcTaHHIMK pokamMK cnocTepiraeTbCsa 3HAYHWUIA iHTEp-
€C JOCnNiQHWUKIB Ta EKOHOMICTIB 10 B3aEMO3B'SI3KY MiX
OioTexHonorisM1, MeguUUHOK Ta eKOHOMIYHMM pPO3-
BuTkoM CLUA. Lia Tema akTMBHO BUBYAETHLCS Y Pi3HUX
acnekrtax, Wo Ao3sosise copmyBaTu LificHe ysiB-
MNEHHS NPo BNAMB iHHOBAL,N Ha €KOHOMIKY KpaiHu.

Tak, api MizaHo [23] 30cepenxyeTbca Ha aHanisi
TOro, Kk GioTeXHOMOriYHI iHHOBAaLii TpaHCOPMYHOTb
BisHec-Mogeni Ta cTparterii po3BUTKY y dapmMaues-
TUYHOMY cekTopi. MapiaHa Mauuykato [11], y cBoto
yepry, MiOKPECIOE BaXMBICTb OepXXaBHUX iHBECTU-
uin y GioTexHonorii, po3rnagarydn iX SK KI4YoBUMA
daKkTop EKOHOMIYHOro 3pocTaHHA. [ocnigpkeHHs
LWMpLINX TEHAEHLIM NPOAYKTUBHOCTI Npadi, K aHani3
3aranbHOro YMoBiNIbHEHHSA MPOAYKTUBHOCTI Ta poni
TexHornorin, nposegeHn MaptiHom benni Ta Hikona-
coM MoHTanbbaHo, HaaaloTb BaXKNMBUIN KOHTEKCT A4
PO3YMiHHS TOro, sk cneumndivHi iHHOBaUji BNMBakTb
Ha eKOHOMIYHY edeKTUBHICTb Y MeanyHin ranysi [2].
3HayeHHs TeHeTUYHUX [OCMigXKeHb ANns PO3BUTKY
nepcoHanizoBaHoi MeauuMHU AeTanbHO po3rnsaa-
eTbcs Iperopi @ipo Ta AnaHom MNytTmaxepom [7] y ix-
HiM BNSIMBOBIN CTaTTi NPO FrEHOMHY MEANLINHY.

Y cBoemy pocnigpkeHHi Poteenn k., Jlobo X.,
Ctpymcki . Ta Mypo M. [25] aHani3ytoTb 3B'sI30K

MK BUHaXigHWLBbKOK OIANbHICTIO, BUMIPSHO Yepes
NaTeHTyBaHHS, Ta €KOHOMIYHMMMK MOKa3HUKaMun me-
TpononinHux perioHis CLUA, posrnagatoum iHHoBaLil
SIK BXNUBY PYLUIAHY CUITY EKOHOMIYHOIO 3pOCTaHHS.
Hapewri, HeBig Katnep ta Mapk MakKnennaH [6]
aHarni3yoTb €KOHOMIYHY AOUNbHICTL TEXHOMOMYHMX
3MiH Y MeguuMHi, AOCHIoKY4YN, SK iHHOBaUil BNv-
BalOTb Ha pe3ynbraty MiKyBaHHS, TPMBaMCTb XUTTS
Ta Yn BapTi BOHM 3pOCTaloYMX BUTPAT OS5 EKOHOMIKU.
Taknm YMHOM, KOMMNNEKCHUI aHani3 UuMX AOCNiaXKeHb
[03BOrsie rnubLue 3po3ymiTu GaratorpaHHUn BAAMB
OioTexHonorin Ta MeguLUUHN Ha eKOHOMIYHUIA PO3BU-
Tok Crnonyyenunx LUTaTis.

BuaineHHsa HeBuUpilleHUX paHiwe 4YacTUH 3a-
ranbHoOI npobnemu. Hessaxawunm Ha 3HAYHUN iH-
Tepec OO B3aeMO3B'sI3Ky MK BioTexHonorismu, me-
OVNUMHOK Ta eKoHoMiYHuM po3suTkom CLUA, psag
BaXXMMBWX acrekTiB 3anuwaeTbCs HegoCTaTHbO O0-
cnimxkeHuM. 3okpema, icHye notpeba y nornmbneHo-
My aHanisi, ak1i 6u noeaHyBaB €KOHOMIYHI MOKa3HN-
KN 3 OLHKOK KOHKPETHUX TEXHOMOTYHMX iHHOBALi
y cepi GioTexHonorii Ta MeguumHK. Xodya OKpeMi
AOCNigXEeHHSA po3rnsagatoTb BNAMB iHHOBALiM Ha eKo-
HOMIKY, KOMMNEKCHUI Niaxifa, WO iHTerpye uj acnekTu,
4acTo BiACYTHIN.

KpiM TOro, TOYHI MexaHi3aMu Ta KifbKiCHi OLiHKW
BHECKY MepcoHani3oBaHoi MeanuMHn Ta umndpoBmx
BioTexHonorin y MNpPOAYKTUBHICTE EKOHOMIKM 3anu-
WwarTbca NPeaMeToM LUCKYCid i noTpebytoTb no-
4anbLUOro BUBYEHHS. BaXnvMBuM € Takox geTanbHUN
aHania porni BEHYypHOro Kanitany Ta gepXXaBHUX iH-
BECTMUIN y NigTPUML iHHOBAaUin, 30Kpema, BU3HAYEH-
HS ONTUMarnbHOro CniBBIAHOLWEHHSA Ta €PEKTUBHOCTI
pi3HMX Moaenen iHaHCYyBaHHS.

Ocobnueoi yBarn noTpedye [OCMIOKEHHS MOX-
NNBUX PU3UKIB, NMOB'A3aHUX i3 PO3BUTKOM BiOTEXHO-
NOrin, BKHOYao4M NMMTaHHA €KOHOMIYHOT HEPIBHOCTI,
OOCTYMHOCTI NiKiB Ta perynsTopHux obmexeHb. He-
OOXifHi KOMMNMEKCHI OOCHiOXEHHS, WO BPaxoBylTb
SIK eKOHOMIiYHI, TaK i coLianbHO-eTUYHI Hacnigku. Ha-
pewTi, aganTauis CUCTEMM OCBITU A0 LUBMAKUX 3MIH
y cdepi GioTexHonorin Ta po3pobka edeKTUBHUX
nporpam nigroToBKM KagpiB 3anuwatTbCs BaXXnuBu-
MU 3aBOAHHSIMU, siKi NOTPEOYOTb BUPILLEHHS.

MeToro gocnigXeHHA € ouiHKa €KOHOMIYHOro
BNNMBY GiOTEXHOMOrin Ta MeauuMHM Ha PO3BUTOK
ekoHomikn CLUA, aHani3 oCHOBHUX ApanBepiB 3poc-
TaHHSA Ta BUABIEHHS KIMFOYOBUX BUKITUKIB Y Ui cdhepi.

Buknag oCHOBHUX pe3ynbraTiB AOCHiAKEeHHS.
BiotexHonorii Ta MeguuMHa € OgHUMMU 3 KITHOYOBUX
pyWiiB HayKOBO-TEXHONOMYHOrO Mporpecy Ta eko-
HOMIYHOIO PO3BUTKY Cy4acHoro caiTy. Cnony4eHi
Wtatn Amepuku 3anmaloTb NPOBIAHI NO3uWUiT Yy Uil
chepi 3aBASKM 3HAYHUM HBECTULISAM, PO3BUHEHIN
OOCNIAHNLBKIA iHPaCTPYKTYpi Ta BUCOKOMY PiBHIO
Komepuianizauii HaykoBux BigkpuTTiB [17]. BioTex-
HOMOTIYHUIA CEKTOp He NULLE CrpUsie MOKPaLLEHHIo
SIKOCTi XXWUTTS HaceneHHsa Yepes iHHoBaUiHI MeToau
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nikyBaHHS Ta AiarHOCTUKK, a 1 reHepye 3HaYHUN eko-
HOMIYHUI edeKT, POPMYHUUN HOBI PUHKK, CTBOPIOHYN
poboyi Micus Ta 3anyyaroum iHBecTuuii y cdepy Ha-
YKOBUX AOCHISKeHb [4].

3HayHun possuTok BioTexHonorin y CLUA nosc-
HIOETbCS [eKinbkoMa akTopamMu: BUCOKOK 4YacT-
KOK [epxaBHOro iHaHCyBaHHS Yy cdyepi OXOpPOHU
300pOB’A, aKTMBHOK MiATPMMKOK npuBaTHOro 6is-
Hecy, BUCOKMM pPiBHEM MATEHTHOI aKTMBHOCTI Ta Ha-
SIBHICTIO PO3BUHEHMX HAYKOBMX KIlacTepiB, 30Kpema
B BocToHi, CaH-®paHumcko Ta lMiBHiYHIN KaponiHi. 3a
ouiHkamn National Institutes of Health (NIH), iHBec-
TUUii B BGIOTEXHOMOrYHI JOCTIMKEHHS Ta MeguunHy
nuwe y 2023 poui nepesuwmnm 47 minbapais go-
napie, WO CBig4YMTb MPO BUCOKY MPIOPUTETHICTb L€l
ranysi ansa ekoHomikn CLLA [16].

dapmaueBTMYHa MPOMUCIIOBICTL € OOHUM i3 HaW-
OVHaMIYHILLMX CermMeHTiB BiOoTEXHOMNOrYHOro CekTo-
pa. Came CLUA € nigepom y po3pobui Ta BUpOOHM-
UTBi iIHHOBALiMHMX NiKapCbKMX 3acobiB, BKNOYar4n
reHHO-IHXXeHepHi nNpenapaTt, MOHOKIOHanbHi aHTK-
Tina Ta BakuMHW Ha ocHoBi MPHK-texHonorin [21].
3a panumm The Pharmaceutical Research and
Manufacturers of America (PhRMA), amepukaHcbki
dapmaueBTUYHI  KOMNaHii BUTpadaloTb Ha Aocni-
[PKEHHS Ta pOo3po0KKM y 2—3 pasu GinbLue, Hixk Komna-
Hil 3 iHWKX KpaiH [22].

He MeHLW BaxnnBMM € PO3BUTOK LMPOBUX TEX-
HOMOriM Y MeAMLUUHI, 30Kpema LUTYYHOrO iHTenekTy
0N [iarHOCTUKM 3axXBOPIOBaHb, TenemMeauLmHu, po-
00TM30BaHOI Xipyprii Ta aBTOMaTM30BaHWX CUCTEM
ynpaeniHHA nikapcbknmmn pecypcamu [30]. Li TexHo-
norii He NYLwe NOoKpaLLyTb SAKICTb MEAUYHMX NOCHYT,
ane ” cnpusaTb ONTUMI3aLii BUTpAT Y ranysi 0xopo-
HW 300pOB’S, WO Ma€E 3HAYHUIN BMSIMB HA €KOHOMIKY
Kpainm [12].

MMpoTte, nopsia i3 NO3UTUBHMM BMIMBOM, PO3BU-
TOK BGiOTEXHOMOrIN Ta MEAULMHM TaKoX CYyNpPOBOAXY-
€TbCS1 HM3KOK BUMKIMKIB. Bucoka BapTiCTb po3pobkum
HOBMX MpenapariB, CKNagHi perynsatopHi npoueay-
pu, NUTaHHA Gi0eTMKN Ta SOCTYMNHOCTI MEOUYHUX iH-
HOBaLi ONs LUMPOKUX BEPCTB HACENeHHs, a TakoX
3pocTaroda KOHKypeHLUisa 3 6oky Kutato B ranysi Gio-
dapmaueBTUKM Ta MegudHoro obragHaHHs, 3anu-
LWalTbCA BaXkNMBUMKU acnektamu, siki noTpebytoTb
yBaru 3 60Ky Aepxasu Ta cycninbcTaa [3].

Takum 4YMHOM, JOCRILXEHHS BNnMBYy BioTexHono-
rim Ta meguuuHn Ha ekoHomiky CLLUA € akTyaneHUM
i GaraTorpaHHMM 3aBAaHHSAM, LLO BKIHOHMAE OLHKY 5K
€KOHOMIYHUX BUro, TaK i MOTEHUINHUX PU3KKIB. Y LR
cTaTTi Oyge npoBefeHO aHarni3 OCHOBHUX acrek-
TiB pO3BUTKY BIOTEXHOMOrYHOI Ta Mean4HOI cchepn
y CLWA, TXHbOro eKOHOMIYHOIO 3Ha4YeHHs, Npobnem
i NepcneKkTMB NoAanbLIOr0 PO3BUTKY.

dapmaueBTU4YHa NPOMUCIIOBICTb €  OfHIEl
3 OCHOBHUX CKNagoBux GiOTEXHOMOMYHOro cekTopa
CLUA i Bigirpae knto4yoBy pornb y ¢oopmyBaHHi BBI1
Ta MiKHapOAHOI KOHKYPEHTOCMPOMOXKHOCTI KpaiHu.
Y 2023 poui obcsar cBiToBOro puHky biodapmaves-
TUKM nepesuwmB 1,5 TpunbiioHa gonapis, Npu LbO-
my CLUA 3avmatote noHag 40% uboro puHky [19]. 3a
AaHumu 3BiTy Biotechnology Innovation Organization
(BIO), y 2022 poui GiotexHonoriyHmi cektop CLUA
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(Bkntovaroum hapmMaueBTUKY, BUPOOHULTBO Meanyd-
Horo obragHaHHSA Ta CyMiXHi ranysi) 6eanocepegHb0
3abe3neunB 1,9 MminbloHa pobouynx Micub i onoce-
pegkoBaHo nigTpumysae e 8,7 MinbhoHa poboumnx
micub. BHecok cektopa y BBIM CLUA y 2022 poui oui-
HIoBaBcs B 2,9 TpunbioHa gonapis. CyyacHUn pos-
BUTOK BiohapMaLeBTUKM XapaKTepuayeTbCsi BNPOBa-
OXKEHHSAM reHHUX TEXHOIOTIN, SK pefaryBaHHsA reHoOMy
3a gonomoroto CRISPR ta CAR-T Tepanii gns niky-
BaHHA paKy Ta PigKICHUX reHEeTUYHUX 3axXBOPHOBaHb
[9], 3acTocyBaHHAM MPHK-TexHoMnorin y BUpOGHULTBI
BaKLMH, 3o0kpema npotu COVID-19 (Moderna, Pfizer)
[24], a TakoX pO3BUTKOM NepcoHanisoBaHoi Meanuu-
HK, WO nepeabayae CTBOPEHHS NiKiB Ta METOAIB JiKy-
BaHHS, aganToBaHMX A0 FeHETUYHUX OCOBNMBOCTEN
nauienTie [18]. Po3BuTok BiohapmaueBTUKN Takox
CMNpU1sie NiABULLEHHIO iIHHOBALIHOIO NOTeHUiany Kpa-
THM Ta 3anyyeHHIo iHo3eMHUX iHBecTuLUin [20].

BiotexHonoriyHun cektop CLUA € ogHuMm i3 Haii-
Oinbw piHaHCcOBaHMX $K 3 OOKy gOepxaBu, Tak
i npuBaTHMX iHBecTopiB. OCHOBHUMW [mXepernamu
BucTynatoTb nporpamu ypsgy CLUA, Taki sk National
Institutes of Health (NIH) Ta Biomedical Advanced
Research and Development Authority (BARDA), wo
diHaHCcyTb (PyHAaMeHTanbHi Ta npuknagHi gocni-
DPKEHHs1 y BioTexHonoriax [15], BeHYypHUA Kanitan,
SKUA aKTUBHO IHBECTYe Yy BGioTEXHOMOrIYHI cTapTanu,
ocobnmeo y KpemHiesint gonuHi Ta boctoHcbkomy 6Gi-
OTEXHOMOrYHOMY KnacTtepi [27], a TakoX MiXXHapOAHi
iHBECTMLji, OpiEHTOBaHi Ha pO3BUTOK BMPOOHMLTBA
Ta pPo3LUMpPEHHsT KNiHiYHMX BUNpobysaHb y CLUA [26].
MpoTarom ocTaHHixX 5 pokiB o0car npuBaTHUX iHBEC-
Tnuin y 6iotexHonorii 3pic Ha 30%, Wo cBigunTbL NPO
CTabinbHWI PO3BUTOK ranysi Ta BUCOKWUI piBeHb AOBi-
pu 3 6oky BisHecy [28]. Mpu ubomy, gkwo y 2018 poui
YyacTka gepxaBHoro diHaHcyBaHHS (NIH Ta iHwWwi de-
AepanbHi areHTCcTBa) y 3aranbHomy obcs3i iHaHCy-
BaHHs BioTexHornoriyHnx gocnigpkeHb y CLUA cTaHo-
BuUna o6nmabko 45%, a YacTtka npuMBaTHUX iHBECTULi
(BeHYypHMI KaniTan, dapmaueBTUYHi KOMMaHii) —
6nunsbko 55%, 10 y 2023 poui ue cniBBiAHOLIEHHS
3MiHMnocs i ctaHoBUTb NpubnmaHo 40% Ha 60% Ha
KOPUCTb NPUBATHUX iHBECTULLIN.

OxopoHa 3gopor’st y CLUA € ogHUM i3 HanGinb-
LUNX CEKTOpiB E€KOHOMIKW, BUTpaTU Ha SKUA CTa-
HoBnaTb 18% BBI [14]. Lle 3ymoBneHO BUCOKUM
piBHEM BapTOCTi MeAUYHUX MOCAYr, TEXHOMOrYHUM
PO3BUTKOM Ta 3POCTaHHAM MOMUTY Ha HOBITHI Me-
Togu nikyBaHHsA. 3 umx 18% BBI1, npubnusHo 3,5%
npunagae 6e3nocepedHbO Ha BUTPATKM, MOB'A3aHi
3 BiOTEXHONOTIYHMMY OOCHIAKEHHAMN Ta po3pobka-
MV B MeAWLMHI. B ekoHOMIYHOMY acnekTi MeguyHa
ranysb CNpusie CTBOPEHHI PoBoYNX MicLb — NoHag
16 MinbMOHIB amepurKaHLIiB NpautoloTb y chepi oxo-
POHM 300p0B’s [29] — 3 HUX BNN3bKO 6 MinblioHIB 6e3-
nocepeaHbO 3alHATI B NikapHsaX, a pewTa — B aM0y-
naTtopHuX 3aknagax, naboparopiax, 4OCNIAHULBKUX
LeHTpax Ta iHWWX OpraHisauisix, NoB'a3aHnx 3 OXo-
POHOIO 340POB'A. TakOX BaXNUBUM € PO3BUTOK EKC-
nopty MeamyHux TtexHonorin — CLUA e npoBigHUM
€eKCNnopTepPoOM MeAMYHOro obragHaHHA Ta dapma-
ueBTUYHOI npoaykuii [13]. OnTumisauis BuTpaTt Ha
MeguumnHy BigbyBaeTbCs 3aBOAKM LUMEPPOBUM TeEX-
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HOMOriSIM: BMKOPUCTAHHS LUTYYHOrO iHTENEKTY Anis
OiarHoCTuKn, poboTn3oBaHOI Xipyprii Ta Tenemeaun-
LMHWN 3HMXKYE 3aranbHi BUTpATW Ha nikyBaHHSA [1].

BnpoBagkeHHs iHHOBALiIHUX TEXHOMOriN y Me-
ONUMHY Ccrnpusie NiaBULLEHHIO edEeKTUBHOCTI niKy-
BaHHA Ta eKoHoMii pecypciB. LUTy4yHun iHTenekT
(Al) BUMKOpMCTOBYETLCA Yy AiarHocTuui Ans po3mnis-
HaBaHHA OHKOSMONYHUX Ta CepLeBO-CyAUHHUX 3a-
XBOptoBaHb [8]. briokyenH y meanuuHi 3abesneuye
Besneky megnyHmx gaHux nauientis [10]. Teneme-
OvuMHa nigBuLLye OOCTYMNHICTb MeaUYHUX nocnyr
y cinbCbkin micueBocTi [31].

LLlogo nepcnekTvB noganbLloro po3BuTky BioTex-
Honorin y CLUA, ekcnepTu NporHo3ytTb nogarnblue
3POCTaHHSA IHBECTULIN Y AOCNIAKEHHS Ta pO3po0dKu,
0CcobBNMBO B ranysi reHHoi Ta KNiTUHHOI Tepanii, iMy-
HoTepanii paky Ta po3pobku BaKLMH HOBOrO MOKOMiH-
Hs. OuikyeTbes, Wo puHok BiocpapmaueBTukn CLUA
3pocTatume B cepegHboMy Ha 7-8% LWOpiYHO npo-
TArOM HacTynHWUX 5 pokiB. PO3BUTOK LUTYYHOrO iHTE-
MNeKTy Ta MaLLUMHHOIO HaBYaHHS CNPUSTUME NMPUCKO-
PEHHI0 pO3pOOKM HOBUX MiKIB Ta NEpPCOHani3oBaHUX
MeTofiB NikyBaHHS. 36inbLUeHHS TPUBarnocCTi XUTTS
Ta cTapiHHa HaceneHHs CLUA cTeBoproBaTuMyTb L0-
[aTKOBMI MOMNUT Ha iHHOBALiNHI Megu4Hi TeXHOMOoril
Ta GiodpapmaueBTUYHi npenapatn. Baxnueum Ha-
NPsIMKOM PO3BUTKY CTaHe GioiHhbopmaTumka Ta aHanis
Benukmx gaHux (Big Data) y meamumHi, Lo 4o3BONUTb
BUSBMATW HOBI GioMapkepu 3axBoproBaHb Ta pPoO3-
pobnsaTK Oinbll edeKkTMBHI METOAM AOiarHOCTUKU Ta
nikyBaHHs. TakoX O4iKyeTbCs noganbLlUMn pO3BUTOK
TenemeguumHn Ta LMpoBMX MEANYHNX TEXHOMOTIN,
WO cnpusaTMMe NigBULLEHHIO OOCTYNHOCTI MEANYHOI
[0MoMOrn Ta 3HWXKEHHIO BUTpart. lNpoTe, nopsg 3 no-
3UTUBHUMW NPOTrHO3aMu, ICHYIOTb | MEBHI BUKIWKWN.
3pocTaHHs BapTOCTi po3pobkM HOBUX NikiB Ta cknaa-
HICTb PErynaTopHUX Npoueayp MOXyTb CTPUMYBaTK
iHHOBaUil. [IMTaHHA eTUYHOro XapakTepy, MoB's3aHi
3 FEHHOI IHXXEHepPIE Ta BUKOPUCTAHHAM LUTYYHOro
iHTenekTy B MeauuuHi, noTpebyBaTuMyTb peTerib-
HOro 0BroBOPEHHST Ta 3aKOHOAABYOrO PEryrtoBaHHS.
KoHkypeHuisa 3 6oky iHWMx kpaiH, 3okpema Kwutato,
SAKUA aKTUBHO iHBECTye B BioTexHonorii, Moxe no-
cunntnca. 3abesnevyeHHs 4OCTYMHOCTI iIHHOBaLiHMX
MeOMYHUX TEeXHoMOorin Ta GiodapMaLeBTUYHUX Npe-
napariB 4151 BCiX BEPCTB HAaCeneHHs 3anmaTtmmeTb-
Csl BaXNUBMM 3aBOAHHAM AN11 CUCTEMM OXOPOHMU
3popos's CLUA.

BucHoBku. [1poBegeHe gocnigXeHHs niaTeep-
oKye, Wwo GioTexHonorii Ta MeauuuHa BigirpatoTb
KrnodoBy pornb B ekoHoMiui CLUA, crnpustoum iHHO-
BaLUiNHOMY PO3BUTKY, CTBOPEHHIO pPOoBo4YMX Miclb
Ta 3anydveHHio iHBecTuuin. CLUA 3anmatote nigu-
pytodi Mo3uuii Ha CBITOBOMY pUHKY Giodapmavues-
TUKK, 3abe3nedytoum 3HadHy yacTtky BBI1 kpainHwu.
[lepxaBHWI CEKTOp Ta NpMBaTHI iIHBECTOPU aKTUBHO
oiHaHCYOTb AOCHIOKEHHA Ta pO3pobKn, CTUMYIIHO-
HOUM PO3BUTOK HOBWUX TEXHOMOFIiN, TaKMX SIK FeHHa
ilxxeHepis, MPHK-TexHonorii Ta nepcoHanizoBaHa
MeauunHa.

BcTaHoBMeHO, WO GiOTEXHOMOrYHWUIA CEKTOP He
nvwe 6e3nocepegHbO BMMMBAE Ha EKOHOMIYHI Mo-
KasHWKM, a N onocepeakoBaHo, Yepe3 PO3BUTOK Cy-

MDKHUX ranyser Ta MigBULLEHHS SKOCTI XWUTTS Ha-
ceneHHsl. 3anHATICTb y cdepi OXOPOHN 340POB'A Ta
OioTexHONOoriN € 3HA4YHOM, i OYiKYETbCS i NoganbLue
3pocTaHH4. Lindposi TexHonorii, 30kpemMa LUTy4YHWUi
iHTENeKT, GNoKYenmH Ta TenemeauuuHa, CNpuUsOTb
onTumisauii BUTpaT Ta MiABULLEHHIO e(eKTUBHOCTI
MeanYHOoI JONOMOrn.

Bu3HayeHo, Wo BHECOK GiOTEXHOMOrYHOIo Cek-
Topa (BKIOYaum bapMaueBTHKY, BUPOOHULTBO Me-
AVYHOro obnagHaHHA Ta cymikHi ranysi) y BBl CLUA
€ CYTTEBMM i NPOAOBXYeE 3pocTatn. CnocTtepiraerbcs
TeHAeHUis 0o 30iNbLUeHHS YacTKM NpuBaTHUX iHBEC-
TULiN Yy dbiHaHCYBaHHI BiOTEXHONOTYHUX JOCHiIOXKEHb
NOPIBHSHO 3 AepXXaBHUM (DiHAHCYBaHHSM.

lMepcnekTnBM noganbLIOro po3BUTKY BiOTEXHO-
norin y CWA e 6aratoobiusounmm, 3 O4ikyBaHUM
3POCTaHHAM iHBECTULN, PO3BUTKOM HOBMX Hamnpsim-
KiB OocnifXeHb Ta BNPOBaMKEHHSIM iHHOBALINHMX
TexHonorin. [NpoTe, iCHYOTb i BUKMWKKW, MOB'A3aHi
3 BMCOKOIO BapTiCTIO pO3p0BOK, perynsiTopHMMM nNpo-
uegypaMu, ETUMHUMU MUTaHHAMWU Ta MiKHapOOHO
KOHKypeHLUieto. MogonaHHa uux BUKMAMKIB MOTpeby-
BaTMMe CKOOPOWHOBAHMX 3yCWnb Aepasu, BisHecy
Ta HayKOBOi CMifNlbHOTU Ansi 3abe3neyeHHs cTanoro
PO3BUTKY BiOTEXHOMONYHOI Ta MEAMYHOI ranysen Ta
306epexeHHst nigupytoumx nosuuin CLUA Ha cBiToBO-

MY PUHKY.

BibniorpacpiyHui cnucok:

1. Accenture (2022). Digital Health Technology Vision. Dublin:
Accenture. URL: https://www.accenture.com/gb-en/
insights/health/digital-health-technology-vision (accessed
March 24, 2025).

2. Baily M. N., Montalbano N. (2022). Reassessing the
productivity slowdown: The role of diffusion lags and digital
technology (Economic Studies atBrookings Working Paper).
Brookings Institution. URL: https://www.brookings.edu/
wp-content/uploads/2022/09/WP_BailyMontalbano_
ReassessingProductivitySlowdown_20220919.pdf (accessed
March 24, 2025).

3. Bhatti A.,, Rehman A., John P. (2022). Challenges and
opportunities in healthcare biotechnology. Biotechnology
in healthcare, pp. 321-342. DOI: 10.1016/b978-0-323-
90042-3.00014-1 (accessed March 24, 2025).

4. Biotechnology Innovation Organization (BIO) & TEConomy
Partners, LLC. (2022). The U.S. Bioscience Industry:
Fostering Innovation and Driving America’s Economy
Forward. URL: chrome-extension://efaidnbmnnnibpcajpc
glclefindmkaj/https://go.bio.org/rs/490-EHZ-999/images/
TEConomy_BIO_2022_Report.pdf (accessed March 24,
2025).

5. Congressional Budget Office. (2021). Research and
development in the pharmaceutical industry. U.S.
Congressional Budget Office. URL: https://www.cbo.gov/
publication/57126 (accessed March 24, 2025).

6. Cutler D. M., McClellan M. (2001). Is Technological
Change in Medicine Worth It? Health Affairs, 20 (5), 11-29.
DOI: 10.1377/hlthaff.20.5.11

7. Feero W. Gregory, Guttmacher Alan E. (2010). Genomic
Medicine. The new england journal of medicine, 362 (21),
2001-2011. DOI: 10.1056/NEJMra0907175

8. Khera R., Butte A. J., Berkwits M., et al. (2023). Al in
medicine—jama’s focus on clinical outcomes, patient-
centered care, quality, and equity. Jama. DOI: 10.1001/
jama.2023.15481 (accessed March 24, 2025).

9. Li H,, Yang Y., Hong W., et al. (2020). Applications of
genome editing technology in the targeted therapy of human
diseases: Mechanisms, advances and prospects. Signal

27



HdepxaBa Ta perioHm

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

28

Transduction and Targeted Therapy, 5 (1). DOI: 10.1038/
s41392-019-0089-y (accessed March 24, 2025).

Linn Laure A., Koo Martha B. (2023). Blockchain
For Health Data and Its Potential Use in Health IT
and Health Care Related Research. ONC, Office
of the National Coordinator for Health Information
Technology. URL: https://www.healthit.gov/sites/default/
files/11-74-ablockchainforhealthcare.pdf (accessed March
24, 2025).

Mazzucato M. (2013). Biotechnology: Public leader,
private laggard. The entrepreneurial state debunking
public vs. private sector myths. Anthem Press.
pp. 64-66 URL: https://doi.org/chrome-extension://
efaidnbmnnnibpcajpcglclefindmkaj/http://digamo.free.fr/
mazzucato.pdf (accessed March 24, 2025).

McKinsey & Company (2023). The Future of Healthcare
Innovation and Al Integration. New York: McKinsey. URL:
https://www.mckinsey.com/industries/healthcare/our-
insights/the-future-of-healthcare (accessed March 24,
2025).

Medical Technology Industry. (2023). International Trade
Administration. Trade.gov. URL: https://www.trade.gov/
selectusa-medical-technology-industry (accessed March 24,
2025).

National Health Expenditure Data. (2024).
Home — Centers for Medicare & Medicaid Services (CMS).
URL: https://www.cms.gov/data-research/statistics-trends-
and-reports/national-health-expenditure-data  (accessed
March 24, 2025).

National Institutes of Health (NIH) (2023). Funding
Programs in Biotechnology. URL: https://www.nih.gov/
grants-funding (accessed March 24, 2025).

National Institutes of Health (NIH). (2023). NIH Budget.
URL:  https://www.nih.gov/about-nih/what-we-do/budget
(accessed March 24, 2025).

National Science Board, National Science Foundation.
(2022). Science and Engineering Indicators 2022:
The State of U.S. Science and Engineering. NSB-
2022-1. Alexandria, VA: National Science Foundation.
URL: https://ncses.nsf.gov/pubs/nsb20221  (accessed
March 24, 2025).

National Science Foundation (NSF) (2023). Advancements
in Personalized Medicine. Alexandria, VA: NSF.
URL: https://search.nsf.gov/search?query=Personalize
d+Medicine&affiliate=nsf&search= (accessed March 24,
2025).

OECD (2023). Innovation in Biotechnology
and Its Economic Contributions. Paris: OECD
URL: https://www.oecd.org/en/search.html?g=biotechnology
&orderBy=mostRelevant&page=0 (accessed March 24,
2025).

Pharmaceutical Research and Manufacturers  of
America. (2023). 2023 PhRMA industry profile. PhARMA.
URL: https://phrma.org/resource-center/Reports-and-Briefs/
2023-Industry-Profile (accessed March 24, 2025).

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

PhRMA. (2023). Biopharmaceutical Research
Industry Profile, Medicines in Development Report
URL: https://www.phrma.org/reports-and-publications
(accessed March 24, 2025).

PhRMA. (2023). PhRMA Annual Membership Survey,
Biopharmaceutical Research Industry Profile,
Chart Pack: Biopharmaceuticals in  Perspective
URL: https://chartpack.phrma.org (accessed March 24,
2025).

Pisano G. P. (2006). Science business: The promise,
the reality, and the future of biotech. Harvard Business
School Press. URL: https://books.google.com.ua/
books?id=aAMtkR_QOYcQC&amp;printsec=frontcover&
amp;hl=ru#v=onepage&amp;q&amp;f=false (accessed
March 24, 2025).

Polack F. P, Thomas S. J., Kitchin N, et al. (2020). Safety
and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine.
New England Journal of Medicine, 383 (27), 2603-2615.

DOI: 10.1056/NEJM0a2034577 (accessed March 24,
2025).

Rothwell J., Lobo J., Strumsky D. and Muro M. (2013).
Patenting  prosperity:  Invention and  economic

performance in the united states and its metropolitan
areas. Metropolitan Policy Program at Brookings.
URL: https://www.brookings.edu/wp-content/uploads/2016/
06/patenting-prosperity-rothwell.pdf (accessed March 24,
2025).

SelectUSA. (n.d.). Biotechnology Industry in the
United States. U.S. Department of Commerce.
URL: https://www.selectusa.gov/biotechnology-industry-
united-states (accessed March 24, 2025).

Silicon Valley Bank (2023). Trends in Venture
Capital Investment in Biotech. Santa Clara, CA:
SVB. URL: https://www.svb.com/trends-insights/reports/
healthcare-investments-and-exits/q1-2022-annual/
?term=Biotech (accessed March 24, 2025).

Silicon Valley Bank. (2023). Healthcare Investments and
Exits: Annual Report 2023. URL: https://www.svb.com/
trends-insights/reports/healthcare-investments-and-exits-
report (accessed March 24, 2025).

U.S. Bureau of Labor Statistics. (n.d.). Industries at a
Glance: Health Care and Social Assistance: NAICS 62.
URL: https://www.bls.gov/iag/tgs/iag62.htm (accessed
March 24, 2025).

U.S. Congressional Budget Office (CBO) (2023). The
Impact of Biotechnology on Federal Healthcare
Expenditures. URL: https://www.cbo.gov/topics/health-care
(accessed March 24, 2025).

U.S. Department of Health & Human Services, Office
of the Assistant Secretary for Planning and Evaluation.
(2022). Telehealth impact on health care access
and quality (ASPE Issue Brief No. HP-2022-15).
URL: https://aspe.hhs.gov/reports/telehealth-impact-
health-care-access-quality ~ (accessed March 24,
2025).



