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BBegeHue

LocTuxeHusa B paspaboTke U NPoU3BOACTBE HaHOMAaTEPUAroB NPMBENU K CYLLLeCTBEHHBIM USMEHEHUSIM B
noaxogax K nsydyeHuo MaTepuaros 1 NosiBMEeHUI0 HOBbIX HanpaBrieHnin nccrieoBaHui B 061acT TEXHNYECKMX
1 eCTECTBEHHbIX HayK. AHaNOrMYHbIE YCNexXn oXnaatTcs U B MeauuuHe, rae, 6narogaps npUMeHeHMo HaHo-
06bEKTOB, BO3PACTYT BOSMOXHOCTU AUArHOCTUKM U NedeHus 3aGonesaHuii. HaHoOGbEKTbI MOTYT BbITb KOMMO-
HeHTamMn obbemHoro oObekTa, HampuMep 6GuomaTtepuana WM HaHOKOMMO3ULMOHHOTO MaTepuana
(HaHOKOMMO3MTa), UM CAMOCTOATE MbHBIMU HAHOCTPYKTYpaMu.

HaHouacTuLbl U HaHOMaTepUarbl UCTIONb3YIOT B MPOU3BOACTEE 1eKapCTBEHHBIX CPeACTB U MeaNLMHCKMX
NpnBopoB, NPUMeHAIEMbIX A8 ANarHOCTUKM UNi Neverns sabonesaHuid. NioGas Guonormyeckas cuctema Ha
KNeTo4YHOM ypoBHe (hyHKLMOHMPYET B HaHoAManasoHe, AeMOHCTpUPYS (dyHKUMOHANbHbIE BO3MOXKHOCTM CaMo-
opraHuaaLum 1 cnocobHOCTL COBUpaTh «CTPOUTENbHBIE BITOKUY B CTRYKTYPbLI MaKpoypoBHS. K CTpyKTypaM Mak-
POYPOBHS OTHOCAT NUNUAHBLIA GUCMION KNEeTOYHBIX MeMGpaH, opraHomabl KNeTKM U cynpamonekynspHblie
CTPYKTYpbI, NpeAHasHauYeHHbIe A8 OCYLLIeCTBIEHNS KaTarMTUYeCKMX MPOLECccoB, crelndryeckoro cesA3sbiBa-
HUSA U U3MEHEHUSA NOABMKHOCTM Bromonekyn. CooTBETCTBYHOLME CBOWCTBA HAHOYACTHL, UM MOBEPXHOCTHLIE
CBOWCTBa HaHOMaTepUanoB MOryT 6bITb UCMONb30BaHbI B CUCTEMax in Vivo Unu in vitro.
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HAUMWOHANBbHBLIA CTAHOAPT POCCUUCKOW SEQEPALUUMN

HAHOTEXHONOIrnun

YacTtb 7

HaHoTexHOnorum B MeauuuHe

TepMUHbI U onpeaeneHus

Nanotechnologies. Part 7. Nanotechnologies for medicine. Terminology and definitions

Dara BBeaenna — 2014—07—01

1 O6nacTb NpUMeHeHun

Hactosiymin ctaHaapT asngeTcavacTbio cepumn ctangaptos UCO/TC 80004 uycTaHaBNMBaeT TEPMUHBI U
onpepgeneHuns NOHATUIA B 06nacTv NpUMeHeHUst HAHOTEXHOMOTUIA B MeauLUHE, OTHOCALLNXCA K ANArHoCTUKe 1
neyeHuto 3abonesaHuin. TEpMUHbLI U onpeaeneHust MOHATUI B 06n1acTu NPUMEHEHNA HAHOTEXHOTOMIA B Mean-
LuHe MoryT 6bITh yCTaHOBNEHbI B Apyrux ctaHaapTax cepun UCO/TC 80004.

B HacToslMiA cTaHaapT BKIOYEHbI TEPMUHBI, OTHOCALLMECA K CBOMCTBAM HaHOMaTepuarnos, KOTopble
NPUMEHSIIOT 4151 ANarHOCTUKA U fledeHus 3aboneBaHuii. Takne maTtepuansl cogepxaTt HaHOO6BLEKTbI N caMu
MUMEeIoT pa3Mepbl B HAHOAMAMNa30He.

HacTtosawuin cTaHgapT He pacrnpocTpaHseTes Ha:

- TEePMWHBI, OTHOCALLMECS K B1onorniyecknmM nocneacTBUsiM BO34eACTBUS HAHOMaTepuarnos (He3aBUCH-
MO OT UX LieNIleBOro HasHa4yeHus1) Ha opraHn3m YenoBeka;

- TEePMUHBI, OTHOCALLMECSH K OMUCaHUIO 300POBLA YeroBeka, Bonpocam 6e30nacHoOCTU, NocneacTBUsaM
BO3JENCTBUSA HaHOMaTepPnanoB Ha OKpYXatoLLyto cpeay.

HacTtosawuia ctaHgapT npegHasHaveH AN NPUMeEHEeHUs cornacoBaHHbIX U OOHO3HAYHO MOHUMAaeMbIX
TEPMUHOB COTPYAHUKAMU MEAULUHCKUX YUPEXOEHNA, HAaYyUHO-UCCNeA0BaTENbCKMUX U 0OLLIECTBEHHbIX OpraHn-
3aUuRA, U3roTOBUTENAMU U NOTPEBUTENAMU MeQULIMHCKMX U3OENUIA, crielnanMcTaMmun B 06nacTn naTeHToOBaHus,
npeacTaBUTeNsIMU OpraHoB rocyAapCTBEeHHON BMacTM N T. 4.

2 OcHOBHbIe TepMUHbI U onpeaeneHus

B HacTosiem pasgene npuBeeHbl OCHOBHbIE TEPMUHBI Y ONpeAeneHnst, yCTaHOBMEeHHbIE B APYTX CTaH-
daptax cepun MCO/TC 80004, Heobxoaumble ANsi NOHUMaHWUS TEKCTa HACTOSLLEro cTaHaapTa.
2.1

HaHoAManasoH: [juanasoH NMHenHbIX pasmepoB NpubnuautensHo oT 1 ao 100 HM.  hanoscale

MpunmevaHus

1 BepxHioto rpaHuLy aToro gnanasoHa NpUHSATO cumTaTb NPMONM3NTENBHON, T. K. B OCHOBHOM YHWKallbHble CBOWCTBA
HaHOOGBEKTOB 3a Hell He NPOSIBMAIOTCS.

2 HwxHee npegenbHoe 3HaYeHve B 9TOM onpedenenHunm (NpubnmantenbHo 1 HV) BBEAEHO AN TOro, YToObl UCKMIOYUTL
13 paccMOTPEHUS B Ka4ECTBE HAHOOOBHLEKTOB (2.5) NK 3NEeMEHTOB HAHOCTPYKTYP OTAEMbHbIE aTOMbl UNK HeGonNbLLNE
rpynnbl aTOMOB.

[MCO/TC 27687:2008, cTtaTbs 2.1]

UzpaHne ocpmumansHoe
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Hay4Hble OCHOBbLI HaHOoTexHornorum: Cnucrema 3HaHWA O CBOWCTBaX MaTepum B  nhanoscience
HaHoguanasoHe (2.1), B KOTOpPOWA MNPOSIBMAIOTCA pasMepHble U CTPYKTYpHble

3aBUCYMOCTU CBOWCTB W SABMEHWIA, OTMMYHBIE OT TeX, KoTopble HabnogawTtces y

0TAenbHBIX aTOMOB, MOMEKYI UM 06 bEMHBIX MaTepuaros.

[MCO/TC 80004-1:2010, ctaTha 2.2]

23

HaHoTexHonorusi: CoBOKYNHOCTb TEXHOSIOMMYECKNX MeTodoB, MpUMeHsieMblx Ans  hanotechnology
N3yYeHUs, NPOEKTUPOBaHUSA U NPOU3BOACTBA MaTepuanos, YCTPONCTB U CUCTEM,

BKMOYas LieneHanpaBeHHbIA KOHTPOrMb W yrpaBfieHne CTPOeHUEM, XUMUYECKUM

COCTaBOM W B3aUMOAENCTBMEM COCTaBMALWMX WX OTAErNbHbLIX 3EMEHTOB

HaHoguana3soHa (2.1).

MpuMeyaHun e — YnpaeneHne CTPOEHMEM BKITlOHaeT B cebsl CUHTE3 MaTepuaros.

[MCO/TC 80004-1:2010, ctaTbs 2.3]

24

HaHoMmaTepuan: TBepabll UM XUAOKWKA MaTepuars, MOMHOCTbID WM YacTUYMHO  hanomaterial
COCTOSILUNIA N3 CTPYKTYPHbIX 3MIEMEHTOB, pasmep KOTOPbIX XOTsl Bbl Mo ogHOMY
N3MEepeHUIo HaxoanTCa B HaHoAManasoHe (2.1).

MpumeyaHun e — HaHomatepnan sBnseTcs O6LMM TEPMUHOM AR TAKUX NOHATUN, KaK « COBOKYNHOCTb HAHOOOb-
eKTOBY (2.5) U «KHaHOCTPYKTYPUPOBaHHLIN Matepuany.

[MCO/TC 80004-1:2010, ctatba 2.4]

2.5

HaHOOGbeKkT: MaTepuanbHbI 06bEKT, NUHERHbIe pa3Mepbl KOTOPOro No oAHOMY, hano-object
OBYM UN TPEM U3MEPEHUAM HaXo4ATCA B HaHoAUanasoHe (2.1).

MpumeuvaHune — [aHHbI TEPMUH PACNPOCTPAHSIETCS HA BCE ANCKPETHbIE OO BLEKTHI, TMHENHBIE pa3mepbl KOTO-
pbIX HAXOASITCS B HAHOAWANA30HeE.

[MCO/TC 80004-1:2010, cTaTba 2.5]

26

HaHOBONOKHO: HaHoo6beKT, NuHelHbIe pasmMepbl KOTOPOro No ABYM U3MepeHusaMm  nanofibre
HaxogATcs B HaHoguanasoHe (2.1), a No TpeTbeMy WU3MEpPEeHUo 3HaYUTENbHO
6onble.

MpumevaHns

1 HaHOBONMOKHO MOXET GblTb MMOKUM UK JKECTKUM.

2 [lea cxofHbIX NMHENHBIX pa3Mepa Mo ABYM U3MEPEHUsIM He AOIKHbI OTNUYATLCS APYr OT Apyra 6onee Yem B Tpu
pa3a, a paamepbl N0 TPETHEMY M3MEPEHUIC JOIKHbBI NPEBOCXOAUTL Pa3MepPb! NO NepBbIM ABYM UamepeHusam 6onee yem
B TPM paa3a.

3 HanGonblwwii NUHERHbLIM pasmep MOXeT HAaXOAUTLCA BHE HaHOAMArNa3oHa.

[MCO/TC 27687:2008, ctatbs 4.3]

3 O6wme TepMMHbI M onpeaeneHns

3.1 HaHoBo3pgencTBMEe: MaHUNyNMMpOBaHWe Ha KIIETOMHOM WU cy6kneTo4yHoM nanointervention
YPOBHSAX C UCMOMb3OBAHWEM CBOWCTB HaHOMaTepuanoB U CUCTEM HaHO4Uana3oHa
(2.1).
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4 TepMWHbI U onpeaeneHns NOHATUN, OTHOCSALLUMXCA K HAHOOObEeKTaM
M X CBOMCTBaAM, NPUMEHSAAeMbIM ANA AUarHOCTUKN U NeYyeHusi 3a6oneBaHnm

4.1 3aMacKkMpoBaHHbIN HAHOOOBbEKT: VIckyCcCTBEHHbI HAHOOOBEKT (2.5), He pac-  stealth
nos3HaBaeMblii U He OTTOpraemblil UMMYHHOR CUCTEMON OpraHnama. nano-object

MpwumeyaHne — 3amackupoBaHHbIE HAHOOOLEKTbI N3rOTABNMBAIOT TAKMM 06pa3om, YTOObI OHM He pacno3HaBanucb
peTukynosHgoTenmanbHon cuctemori (POC) unm mornm NnpoHnkaTe Yepe3 MmembpaHbl 1 6apbepbl B OpraHuame.
Mpwumep—MmmyHHaa cuctema opraHMama He MOXEeT pacno3HaTe HAaHOOGBLEKT onpeaeneHHoro pasmepa u hbopmsl,
NOKPbITBIN NonNuaTuUneHrnukonem (M3runuposaHne).

4.2 HaHo4un: YCTPOWCTBO, coaepKalliee MaTpuLy U3 yrnopsaoyeHHo pacronoXeH- — nanoarray
HbIX Ha ero NOBEPXHOCTV HAHOOGBEKTOB (2.5) NN 06 BEKTOB € (hyHKLMOHANBHBIMA Y
Tonorpaduyeckumm ocobeHHOCTSIMM B HaHoAnanasoHe (2.1).

MpumeyaHune— HaHouMN MOXKHO UCTIONb30BATD AJ151 PACMNO3HABAHWA, 8APECHON AOCTABKW TEKAPCTBEHHbIX CPEACTB
Unu ans 3axsearta 6VIOMOJ'IeKyJ'I N KINEeTOK.

4.3 HaHonopucTbIA ceHcop: CeHcop C HaHONoOPaMK, C MOMOLLIbIO KOTOPOTo MOXHO nanopore sensor
M36|/|paTeano 06Hapy)KI/IBaTb npacnosHaBaTb 00BbEeKTHI.

MpumMmedvaHue—C NOMOLWbBID HAHOMOPUCTOrO CEHCOpa MOXHO OBHapyXMBaTb M pacno3HaBaTb GUOMONEKYrbl,
HEOPraHNYECKNE NOHbI U APYre 06beKTbI.

4.4 HaHOHocuTenb: HaHoOOBekT (2.5) unn obbekT Bonee KpynHOro pasmepa, hanocarrier
KOTOPbIA Ha CBOEN NOBEPXHOCTU, BHYTPU CBOE 06 BEMHO CTPYKTYPbI MU MOMNOCTU

NepeHOCUT ANarHOCTUYECKNE UK NeKapCTBEHHbIE CPEACTBA, MMEKLLME pa3Mephbl B
HaHopuanasoHe (2.1).

MpumevyaHuns

1 HaHoHOCUTEeNb MOXHO MCNONb30BaTh ANSA aApeCHON A0CTaBKU ANArHOCTUYECKUX UMW NEKAPCTBEHHbIX CPeACTB.

2 HaHoHocUTENM MOXHO UCMONb30BaTh AN AOCTABKUA ANArHOCTUHECKMX UNN NEKAPCTBEHHBIX CPEACTB K OnpeAeneHHbIM
KIeTKam U TKaHAM OpraHnama c Lenbio BBeAEHUSI NPOTUBOONYXONEBLIX NpenapaToB, aHTMBMOTUKOB U APYIUX CPEACTB, a
TakKe AN 30HAUPOBaHUSA, NMonyyeHns M306paxeHns nuccneayemoro o6bexra.

4.5 HaHokancyna: HaHooGbekT (2.5), umerowmin 6onee 0QHOrO XMMUYECKA UMM nanocapsule
CTPYKTYPHO BblAeneHHOro NpUCTEHOYHOro CNos, Nonoe Unnu LuenbHoe aapo, npea-

Ha3Ha4YeHHbIN AN AOCTAaBKA AUArHOCTUHECKUX N NeKapCTBEHHbIX CPeACTB UM KOHT-

PacTUPYIOLLUX areHTOoB.

4.6 HaHourna: >KecTkoe HaHOBOIOKHO (2.6), umeloLee NOCTOAHHBLIAN Unu nepe-  nhanoneedle
MEHHbIA BHELLUHWUI AnaMeTp b0 KoHu4veckyto hopMy, NpeaHasHauYeHHoe AJ1s BBe-

OeHUS XXNOKOCTU UMM HaHOOGBLEKTOB (2.5) B onpeaeneHHble KNeTKU UMK TKaHu U

npuMeHsieMoe Anst UHAEHTUPOBaHUsl BUONOrMYEeCKUX CTPYKTYP.

Mpume p— HaHOWUITIbI MOXHO UCMONbL30BaTb AN UMMYHU3ALNN YEPES MOP bl KOXN.

4.7 HaHonopucTtasa MeMbpaHa: MembpaHa, UMeLaa B3aMMOCBSI3aHHbIE OTKPbI-  Nanoporous
Tble HaHOMOpPbI (KaHanbl). membrane

MpuMedaHue— HaHONOpbI, KAk MPaBUIo, UMEIOT LNNNHAPUYECKYIO, KOHUHECKYIO UM U3BUITUCTYIO KOHGUIypaumio,
YTO NO3BOMNSAET OCYLLECTBIATL NEPEHOC XNAKOCTEN, NEPEHOC UNK pasaeneHne pacTBOPEHHbIX BELLECTB.

4.8 HaHoyrnyonenwue: YrnybneHue Ha NOBEPXHOCTU, fIMHENHbIE pa3sMepbl KOTOPo-  hanopit
ro XoTs 6kl Mo OAHOMY M3MEPEHUIO HAaXoAsATCA B HaHoAuana3soHe (2.1).

MpumedyaHune— CooTHOWweEHNE rMyOUHBI U WWPUHBI HAHOYINY6NeHusi MoXeT GbITb crneumansHO PaccunTaHo Ans
OCYLECTBMEHNS1 KOHKPETHbIX AEWCTBUNA, Hanpumep Ansl YAePXaHusa WU BbiCBOOGOXAEHWST BMONOrMYeckn akTUBHbBIX
cpeacTB.

4.9 HaHokaHan: BeiTsHyTOe HaHoyrny6neHue (4.8) nnu oTkpbiTas HaHonopa. nanochannel
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MpuMeyaHune—C NOMOLbIO OPUEHTUPOBAHHLIX KAHAMNBLHLIX CTPYKTYP B HAHoAMana3oHe (2.1) MOXHO ynpaBnsTb
MOTOKOM XWUAKOCTM, NPOLIECCOM aare3nu U ynopsigoyeH1s KNeTok Ha MOBepXHOCTY Guomartepuana.

4.10 HaHONUHUET: VIHCTPYMEHT, C MOMOLLbH0 KOTOPOro MOXKHO 3aXBaTWUTb U BEINYC-  hanotweezer
TUTb HAHOOGBEKT (2.5) UK UMetoLLMn pa3mepbl B HaHogMana3oHe (2.1) noBepx-
HOCTHBIN 3n1eMeHT Bonee KpynHoro obbekTa.

MpumeYaHue— HaHONMWHLET NPUMEHSIIOT A5 NepeMeLeHns HAaHOOGLEKTOR K ONpeaeneHHOMY MeCTY B OpraHuame,
4yTO6bI yAanuTh BPeAHbIe MaTepuarnsl, HanpUMep amunongHble GNAWKN N3 ueHTpanbHoW HepeHOM cuctembl (LIHC).

4.11 HaHOpa3MepHbIN KOHTPACTUPYIOWUN areHT: MICKyCCTBEHHbLI HARHOOOBEKT  nanoscale
(2.5), NnpegHa3Ha4YeHHbIN AN YNyYlWeHUa kavyecTsa BU3yanusauum uccrieqyeMoro  imaging agent
obbekTa B opraHusme.

M p um e p— HaHopasmepHble KOHTPACTUPYIOLLME AreHTbl MOXHO NPUMEHATb B YNbTPa3BYKOBbIX, pEHTTeHorpaduyec-
KMX, MarHUTHbIX, ONTUHECKUX U PAANMOM3OTOMHLIX METOAAX AUAarHOCTUKN U Tepanuu.
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AanaBI/ITHbIVI YKasaTtenb TEepMUHOB Ha PYCCKOM A3blke

areHT KOHTPaCTUPYIOLLUA HAHOPA3MEPHbIN 4.11
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AndaBUTHLIN yKka3aTenb 3KBUBaNeHTOB TEPMUHOB Ha aHIMMACKOM A3blke

nanoarray 4.2
nanocapsule 4.5
nanocarrier 4.4
nanochannel 4.9
nanofibre 2.6
nanoscale imaging agent 411
nanointervention 3.1
nanomaterial 2.4
nanoneedle 4.6
nano-object 25
nanopit 4.8
nanopore sensor 4.3
nanoporous membrane 4.7
nanoscale 21
nanoscience 2.2
nanotechnology 23
nanotweezer 4.10
stealth nano-object 4.1
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