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HaHOMeI[I/II_[I/IHa ABJIACTCA OOAHUM N3 aKTUBHO Pa3BHUBAIOINXCA HAYYHBIX HaHpaBJ'ICHI/Iﬁ
MGHHHHHCKOﬁ HAyKH. B YaCTHOCTH, B ,Z[aHHOﬁ CTaTbC pACCMOTPCHBI JOCTHIKCHHUS B
obsiact HaHOPOOOTOB. [loKazaHO, YTO pa3AMYHBIE TUIBI HAHOPOOOTOB, OJU3KHE K
MHUKPOCKOIIMYCCKOMY Macuna6y HaHOMCTpaA, UMCIOT CIIOCOOHOCTD ImepeMecuaThC:A 110
KaHPIJIJIHpHOP'I CCTU YEJIOBEYCCKOT'O OopraHu3ma. A CIICIHUAJIBHBIC
3a1IporpaMMMpOBaHHBIC B HHUX JATYUKH IIO3BOJIAIOT AWArHOCTHUPOBATL M JICUUTDH
00JIe3HU, KOTOPBIE CeYac CYNTAIOTCS HETIOOEAMMBIMH.

KutoueBble cjioBa: HAHOPOOOTHI, HAHOMATEPHUAJIbI, MEIUIIUHA, HAHOTEXHOJIOTHH.
Nanomedicine is one of the actively developing scientific areas of medical science. In
particular, this article discusses the achievements in the field of nanorobots. It is shown
that various types of nanorobots close to the microscopic scale of a nanometer have the
ability to move through the capillary network of the human body. And special sensors
programmed in them allow you to diagnose and treat diseases that are now considered
invincible.
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IIporpecc B 061acTH HAHOTEXHOJIOTHUI M MX BO3MOYKHOE IMPUMEHEHHE B 00JIaCTH
MEIMIMHBl TPOU3BEN PEBOJIIOLIUI B JBaAUATOM Beke. OTIIOM HaHOTEXHOJOTHH
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MaJeHBKHX pPOOOTOB B UeJoBedeckoe Teno. A yxe mozxke Pobepr A. Dpeiitac
CMOJICNIUPOBAJI  MEJUIIMHCKUE HAHOPOOOTHI — PECHUPOLUTHI (MCKYCCTBEHHBIE
MEXaHUYECKHUE DPUTPOIUTHI), MHUKPOOOSTHBIE (MCKYCCTBEHHBICE MEXAaHUYECKUE
JICHKOLIMTBI) M KJIOTTOLMTHI (MCKyCCTBEHHBIE TpoMOoIuThl). Ceityac pa3paboTaHbI
Takhe MPOEKThl HAHOPOOOTOB Kak (apMaKOIUThI, UCIOJIb3yeMbl€ ISl JIOCTaBKU
JEKapCTBEHHBIX CPEJCTB, BAaCKYJIOWABl — KMCKYCCTBEHHAas HaHOMEXaHUYeCcKas
COCYIUCTasi cUucTeMa, 3yOHbIE CIIUPAIbHBIE HAHOPOOOTHI, MO3BOJIAIONINE N30aBUTHCS
OT MH(EKIIUH B TPYTHOAOCTYITHBIX Bpady-CTOMATOJIOTY MECTax.

Heaun nccjienoBaHusi: pacCMOTPEHUE BO3MOKHBIX BapUAHTOB HCIIOJIb30BAHUS
HaHOPOOOTOB.

B xone paboTbl MbI CTaBUIIU Mepe]l COOOM CIEaYIONIME 3aiaYu:

* U3Y4YUTh CYIIECTBYIOLINE POEKTHl HAHOPOOOTOB;

* TI0Ka3aTh OCHOBHBIE 00JIACTH MPUMEHEHUS HAHOPOOOTOB;

* Ha OCHOBE aHAJIM3a UICTOYHUKOB UH(OpMAILINU CAETAaTh BHIBOJ O HATIPABICHUSIX
UCIOJIb30BaHUsl HAHOPOOOTOB.

Martepuan u MeTObI: aHAJIW3 U CUHTE3 HAYYHON TUTEPATyPHI TI0 TIOCTABICHHON
npobieme.

Pe3yabTaThl U 00Cy:KIeHHE

MenuiuHckre HaHOPOOOTHI MOTYT BBITIONHATH IIMPOKUN CIEKTP 3aaad 10
JMAarHOCTUKE, MOHUTOPHHTY U JICUEHUIO BHUPYCHBIX 3abojeBanuii. Hampumep,
(hapMaKoUTHI CIOCOOHBI TOCTABIISATH JIEKAPCTBA B OMPEICIICHHBIC YYACTKH/MHUIIICHH B
OpraHM3Me YeJIoBeKa.

HermnpepbIBHBIE MOHUTOPUHT KHU3HEHHO BAXKHBIX OPraHOB W O€CTpoBOAHAS
nepesaya MOTYT OBITh BO3MOXHBI C TOMOIIBI0 HAHOPOOOTOB, YTO MPHUBEIET K
KBaHTOBOMY CKa4yKy B JUAarHOCTHUKE. DTO TTOMOXET OBICTPO OTpearupoBaTh B Clydae
BHE3AIMHOTO U3MEHEHHS KU3HEHHO BAXHBIX MOKa3aTeNel WM MPEAYIPEIUT O TAKOM
BO3MOXKHOM PHUCKE, KaK BBICOKUH YPOBEHB TTFOKO3bI B KPOBU y THAOETHUKOB.

HanopoOoTsl, npeHa3HaueHHbIE AJIs JIeUeHUsl 3yOOB — 3yOHbBIE pOOOTHI — MOTYT
BBI3BIBATH  OpPAJbHYI)  aQHAJIBIE3WIO, CHIDKATh  YYBCTBUTCIBHOCTH  3YOOB,
MaHUITYJIMPOBATh TKAHSIMH, YTOOBI BEIPOBHSTH HETIPABHIIbHBIN TIPUKYC 3y0O0B.

XUpypruyeckuil 3anporpaMMHUPOBAHHBI HAaHOPOOOT MOKET NIEWCTBOBATH Kak

M0JIyaBTOHOMHBIA XUPYypr BHYTpH Tena. OH OyAeT BBINOJIHATh pa3inyHble (PYHKIINH,
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Takhe Kak OOHapy)KeHHWE TMAaTOJIOTMH, TUATHOCTHKA, KOPPEKLUHsS TMOpPaKEHUH ¢
[NOMOIIbK0 HAHOMAHUMNYJSLUUNA KOHTPOJUPYEMBIMH OOpPTOBBIM  KOMIIBIOTEPOM.
Hanopo0oThl caenanbl U3 cMeCH MojauMepa u 0enka, U3BECTHOTO Kak TpaHcheppHH,
KOTOpBIA CIOCOOEH OOHapyXMBaTh OIyXoJsieBble KieTku. HaHopoOoTsl OynyT
COCTOSITh M3 BCTPOCHHOIO XHMHUYECKOIO OMOCEHCOpa, KOTOPbI MOXKET OBITh
UCIIONIb30BaH Il OOHapy»keHusi omyxond. HaHopoOOT Takke MOXKET MEpEeHOCHUTH
XMMHUYECKUE BEILECTBA, UCIOJIb3yEMbIE IPU XUMHUOTEpANUM JJsl JEUCHUs paka Ha
mecTe. Po60ThI Mornu Obl MO0 aTakOBaTh OMYXOJIH HETOCPEICTBEHHO C IMOMOIIBIO
Ja3epoB, MHUKPOBOJIH WM  YyJIbTPa3BYKOBBIX CHUTHAQJIOB, JHOO KaK 4YacTb
XMUMHOTEPAIIEBTUYECKOTO JIEUEHUS], JOCTABIIATH JIEKAPCTBA B OUar pakxa.

Mounekybl TJIIOKO3bl MEPEHOCATCS 4Yepe3 KPOBOTOK ISl  MOJIEPIKaHUS
MeTabonu3ma ueraoBeka. HaHopoOOT A1 MOHUTOPUHTA YPOBHS TIIFOKO3bI UCITIONIB3YET
XUMHYECKUN JTaTYUK, KOTOPbIM y4acTBYET B MOJYJISILIMU aKTUBHOCTHU TIIIOKOCEHCOpa
Oenka. DTU XMMHYECKHE ITATYMKUA MOTYT 3(P(EKTUBHO OMNPENEsATh MOTPEOHOCTH
OopraHu3Ma B UHCYJIMHE U BBOJUTH €TO.

HanopoGoThl BCKOpe MOTyT OBITh HMCHOJIB30BaHBI JJISi  MPOBEICHUS
MUKPOXUPYPIUYECKUX OINEpaluid Ha IJa3y, a TakXe OIlepaluil Ha ceTyaTke Hu
OKpYXKarIIUX TKaHiAX. Kpome TOro, BMECTO MHBEKLIHH HEIOCPENCTBEHHO B IJIa3
HAaHOPOOOTHI MOT'YT ObITh BBEICHBI B JPYTHE YACTH TeNa, U JJOCTABKA JIEKAPCTBA MOYKET
OBbITh HamIpaBJieHa B IM1a3. XUPYprus IJI0Ja, OJHA U3 CAMBIX PUCKOBAaHHBIX ONepaluil
Ha CErOHSIIHNN I1eHb U3-3a BBICOKOW CMEPTHOCTH Kak peOeHKa, TaK U MaT€PH, MOKET
UMETh ycreX, Onaronaps ToMy (akTy, 4TO HAHOPOOOThI MOTYT OO€CHEYUTh JIyUILIUn
JOCTYT K TpeOyeMoil 0051acTH, BbI3bIBasi MUHUMAJIbHYIO TPaBMY.

3akiroueHue

[Iporuo3upyercs, 4TO UCHOJB30BaHNE HAHOPOOOTOB B MEAUIIMHE OyAeT BechMa
NepCreKTUBHBIM. HeT HHUKakuxX COMHEHMH, 4YTO HaHOPOOOTHI — 3TO Oyayliee
MEJIUIIMHBI, C TOMOIIBI KOTOPBIX MOXKHO OyAE€T HE TOJIbKO MOOOpPOTH JH0OYIO

bu3ndecKyro 00Je3Hb, HO U MPEJOTBPATUTD €€ TTOSIBIICHUE.
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