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UHTEIPALIYMSI HAHOTEXHOJIOT'UI U UHOOPMAIIMOHHBIX
CUCTEM B COBPEMEHHOWM MEJIUITUHE

Aunomayusa. B Oaumnoil  cmamve — paccmampusaemcs — poib
HAHOMEXHONO2UIL 8 COBPEMEHHOU MeOuyuHe, OCHOBHble HNPUYUHbL — UX
npumenenus u odcudaemoie pesyiomamol. Ocoboe sHUMAaHUe YOeaaemcs maKum
HanNpaeieHusM, Kaxk yenesas 00CMABKA JIeKaApPCMBEHHbIX NPenapamos, pPAaHHsis
OUacHOCMUKAa 3a00/1e6aHUll, OHKONO2US, pPe2eHepamuBHas MeOuyuHa U
HaHomoxcukonocus. Paccmampueaiomcss — 803MONCHOCMU — UCNONb30BAHUS
HaHo4yacmuy u HAHOOUOCEHCOPO8 OJisl NOBbIULEHUS. MOYHOCMU OUACHOCIMUKU U
agpgpexmusnocmu  neuenus. Hapsady ¢ nepcnexmusamu  HanomeOuyumsl

anaiusupyromcs  aKknydajiabHbsle np06]l€]l/lbl, cés3anHble ¢ 0Oe30naAcHOCmbIO
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HAHomamepuanlos, ux KIUHUYECKOU 3¢(1)€KmM6HOCWZbi0, OUOCOBMECMUMOCNBIO

U IKOHOMUYECKOU docmynﬂocmbio. OmMeltaemc;Z, umo OanvHeluee paseumue

HAHOMEXHOJIO2UU  MOMCEm

cnocobcmeosams  CO30aHUO  OoNlee  MOYHbBIX,

bezonacHvix U nepcoralIUu3IuUpoB6aArHHsvlx Memooo6 OUACHOCMUKU U JleYeHUs.

paA3TUUHBIX 3a00/1e6aHUlL.

Knwueswvie cnosea: wnamnomexwnonocus, HaHOJwe()uuuHa, Harodacmuywl,

yeieesas docmasxa JIEKAPCNBEHHbIX nNpenapanos, duaeﬂocmuka, OHKOJI02UA,

pecenepamuerasl Meduuuua.
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INTEGRATION OF NANOTECHNOLOGY AND INFORMATION
SYSTEMS IN MODERN MEDICINE

Abstract. This article examines the role of nanotechnology in modern
medicine, the main reasons for its application and the expected results.
Particular attention is paid to targeted drug delivery, early disease diagnosis,
oncology, regenerative medicine and nanotoxicology. The possibilities of using
nanoparticles and nanobiosensors to improve diagnostic accuracy and
treatment efficacy are considered. Along with the prospects of nanomedicine,
current problems related to the safety of nanomaterials, their clinical efficacy,
biocompatibility and economic accessibility are analyzed. It is noted that further
development of nanotechnology may contribute to more accurate, safer and
personalized methods of diagnosis and treatment of various diseases.

Keywords: nanotechnology, nanomedicine, nanoparticles, targeted drug
delivery, diagnostics, oncology, regenerative medicine.

Kirish

XXT asr fundamental fanlar, biotexnologiya va yuqori texnologiyalarning
jadal rivojlanishi hamda o'zaro integratsiyalashuvi bilan ajralib turadi. Ushbu
jarayonlarning ~ muhim  yo'nalishlaridan  biri  nanotexnologiyalarning
rivojlanishidir.  Nanotexnologiya moddalarni odatda 1-100 nanometr
diapazonida o'rganish, boshqarish va ularning o'ziga xos xususiyatlaridan
foydalanish imkonini beradi [1].

Nanoo'lchamdagi materiallarning fizik-kimyoviy va biologik xususiyatlari
ularning yirikroq shakllaridan farq qilishi mumkin [2]. Shu sababli
nanotexnologiyalar tibbiyotda diagnostika, dori vositalarini yetkazib berish va
regenerativ tibbiyot kabi yo'nalishlarda faol tadqiq qilinmoqda [3].

Nanotexnologiyalarning tibbiyot bilan integratsiyalashuvi natijasida
nanotibbiyot deb ataladigan multidissiplinar yo'nalish shakllandi [3, 4]. U
biologiya, kimyo, farmatsiya, materialshunoslik va tibbiyot fanlari yutuqglarini

birlashtiradi. Uning asosiy maqsadlaridan biri biologik jarayonlarni molekulyar
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va nanoo'lcham darajasida o'rganish hamda yangi diagnostika va davolash

usullarini ishlab chiqishdan iborat.
Natijalar va muhokama

Onkologiyada nanotexnologiyalarning o'rni

Nanotexnologiyalar saraton kasalliklarini erta aniglash va davolash
imkoniyatlarini kengaytirishga qaratilgan tadqiqotlarda muhim o'rin tutadi [5, 6].
Nanozarrachalar yordamida o'sma bilan bog'liq biomarkerlarni aniqlash,
tasvirlash va dori vositalarini o'sma sohasiga yetkazish imkoniyatlari
o'rganilmoqda [6].

Ayrim nanomateriallar, jumladan, oltin nanozarrachalari, fototermik
terapiya kabi yondashuvlarda tadqiq qilinmogda [7]. Bunda yorug'lik
energiyasini issiqlikka aylantirish orqali o'sma to'qimalariga ta'sir ko'rsatish
magsad qilinadi. Ushbu usullar bo'yicha ko'plab tadqiqotlar davom etmoqda va
ularning klinik qo'llanilishi muayyan texnologiya hamda klinik dalillarga

bog'liq.

Regenerativ tibbiyot va to'qimalar muhandisligi

Nanotexnologiyalar regenerativ tibbiyot va to'qimalar muhandisligida
ham qo'llanilmoqda. Ushbu yo'nalishda hujayralarning o'sishi va rivojlanishini
qo'llab-quvvatlaydigan nanostrukturali materiallar ishlab chigilmoqda [8].

Nanotolali va boshqga turdagi uch o'lchamli matritsalar (3D scaffolds)
hujayra tashqari muhitning ayrim xususiyatlarini taqlid gilishi mumkin. Bunday
materiallar hujayralarning yopishishi, ko'payishi va differensiallashuvini qo'llab-
quvvatlash magsadida o'rganilmoqda [8]. Ushbu yondashuvlar teri, suyak, tog'ay
va boshqga to'qimalarni qayta tiklash bo'yicha ilmiy tadqiqotlarda istigbolli

yo'nalish sifatida garalmoqda.

Kelajak istigbollari
Kelajakda  nanotibbiyotning  rivojlanishi  samarali va  xavfsiz

nanomateriallarni yaratish, ularning organizmdagi xatti-harakatlarini chuqur
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o'rganish, standartlashtirilgan xavfsizlik mezonlarini ishlab chiqish hamda klinik
samaradorligini isbotlash bilan chambarchas bog'liq bo'ladi [2, 9].

Nano-robotlar, genetik muhandislik, regenerativ tibbiyot va yangi
diagnostik platformalar nanotexnologiyalarning istigbolli yo'nalishlari sifatida
o'rganilmoqda [10]. Biroq ushbu texnologiyalarning katta qismi hali tadqiqot
yoki klinik sinov bosqichida bo'lib, kelajakdagi qo'llanilishi ilmiy va klinik
dalillarga bog'liq.

Xulosa

Nanotexnologiyalar tibbiyotning diagnostika, dori vositalarini yetkazib
berish, onkologiya va regenerativ tibbiyot kabi yo'nalishlarida yangi
imkoniyatlarni shakllantirmoqda. Ularning asosiy afzalligi nanoo'lchamdagi
materiallarning biologik tizimlar bilan o'ziga xos o'zaro ta'siridan foydalanish
imkoniyatidir.

Shu bilan birga, nanotibbiyotning rivojlanishi xavfsizlik, toksiklik, klinik
samaradorlik, standartlashtirish va iqtisodiy omillarni chuqur o'rganishni talab
qiladi. Demak, nanotexnologiyalarning tibbiyotdagi istigboli nafaqat yangi
texnologiyalarni yaratishga, balki ularning xavfsizligi va samaradorligini ilmiy

jihatdan asoslashga ham bog'liq.
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