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IIpo06embi:

1. BHOCOBMECTUMOCTh HAHOMATEPHUAIOB C OPraHU3MOM YEIIOBEKA.

2 HaHOMaTepI/IaJ'IBI MaJIO N3y4daroTC:A, BO3BMOKHBIC BPCAHBIC JIA 3JOPOBbS YCJIOBCKA ITOCICACTBUA
BHEJPEHUs B OPraHU3M HAHOYACTULl U MUKPOYCTPOMCTB.

3. HayuHbIX ucclieIOBaHUM, IOCBAIIIEHHBIX PUCKaM HAHOTEXHOJIOTUH, ITyOIUKYETCSI HECPABHEHHO
MEHbIIE, YeM palOT, YTBEPKAAOIINX UX MPEBOCXOJCTBO U HEOOXOAUMOCTb.

Problems:

1. Biocompatibility of nanomaterials with the human body.

2. Lattle studied, possible harmful human health effects of the introduction into the organism of
nanoparticles and flowsin Microdevices.

3. Research on nanotechnology risks, much less published than works, asserting their superiority and
the need.
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Heanb —
NPaKTHYEeCKOe MPHUMeHEeHHEe HAHOTEXHOJIOTHU B MeIUITUHE.

The goal is the practical application of nanotechnology in medicine
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3agaum:
CoOparb ¥ U3y4uTh HHPOPMALIHIO O HAHOTEXHOJIOTUSIX.
[Ipoananu3upoBaTh MOJYYEHHBIE PE3YJIBTATHI

CdopmynupoBaTh BEIBOBI.

Tasks:
To collect and study information about nanotechnology.
To analyze the results

Formulate conclusions.
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B coBpemMeHHOM MHpE 3a4acTyIO Iepe;]
YeJI0BEUECTBOM BCTAIOT MIOOATBHBIEC TPOOJIEMBI.
CyI11eCTBEeHHYIO IIOMOIIb B PEIICHUHN TE€X WU
JIPYTHX 3a7a4 MOTYT OKa3aTh HAHOTEXHOJOTHHU. B
MEUIIMHE U HEKOTOPHIX APYTUX HayKaX UX
IPUMEHEHHE 3a9acTyI0 UMEET OTPOMHOE 3HAYCHHE.

In the modern world global problems often stand
before mankind. Substantial assistance in the
decision of those or other tasks can provide the
nanotechnology. In biology and other Sciences they
may often have a great importance.
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HanomenuimHa - ciie:keHne, UCIIPABICHUE, KOHCTPYUPOBAHUE U
KOHTPOJIb HaJl OMOJOTMYECKUMH CUCTEMaMM YeJI0BEKa Ha
MOJIEKYJISIPHOM YPOBHE, UCIIOJIb3Ysl HAHOYCTPOKUCTBA U
HAHOCTPYKTYPHI.

Nanomedicine is tracking, correction, design and control biological

systems at the molecular level using nanodevices and nanostructures.

HamoMargeTukm 3aMEeHST

ACKAPCTBA
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BriepBbie 0 HAHOTEXHOJIOTUAX 3aroBopuil Puuapa Ousuric
Oeiinma, B 1959 rogy BbICKa3aB MBICIIb O BO3MOKHOCTH
MAHUITYJIMPOBAHUS BEIIECTBOM HA YPOBHE aTOMOB.

For the first time Richard Phillips Feynman spoke about
nanotechnology. 1959 he expressed the 1dea of the
possibility of manipulation substance at the atomic level.




Pa3BuTne HAHOTEXHOJIOTUH BEACTCH B 3-ex HallpaBJICHUSAX:

The development of nanotechnologies is conducted in 3 directions:

Pa3BuTHe HAHOTEXHOJIOTMH

HU3rOTOBJIEHHE JIEKTPOHHBIX CXeM Pa3MepPoOM € MOJIEKYJIY (aToM)
manufacture of electronic circuits in the size of a molecule (atom)

pa3padoTKa M M3roTOBJIEHUE MALIIUH
development and production machines

Nanotechnology

MaHUNIYJIAIIUA aTOMaMHi 1 MOJICKYJIaMH

the manipulation of atoms and molecules
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Yike cermuac HaHOMEIUIIMHA KPYITHAs OTPaCiib, B KOTOPOU MPOIAKHU
JTOCTUIIM OoJiee 7 MUJLTMAPAOB J0JU1apoB. B 3ol oTpaciu padoTaroT
oosiee uem 200 KoMIaHWi, B KOTOPbIE UHBECTUPYETCA HE MeHee 3,8
MUJITUAPAOB J0JIAPOB €KETOIHO.

Now nanomedicine is a large industry in which sales reached more
than $ 7 billion. In this industry there are over 200 companies in which
1s invested at least 3,8 billion dollars annually.




[IpenmyIiecTBa UCIOJIbL30BAaHUS HOBEUIIIUX METOHAOB IEPET
TpaJUIIMOHHOM Tepanuen oueBUaHbl. HaHOTEXHOIIOTMHY B
MEJIMIIUHE, TJIAaBHBIM 00pa30M, MPEAIoIaraloT XUMHUYECKOe
BO3CHCTBHE HA TO WIIM APYyroe 3a00j1eBaHKUE IIPU HOMOIIU
BBEJICHUS MpernaparoB. B pesynbrare B opranuzMe (HopMupyeTcs
ompeaeeHHas cpeia, ClIoCOOCTBYIOIIAs YCKOPEHHUIO Mpoliecca
BBI3JIOPOBJICHUS.

The benefits of using new methods over traditional therapy
are obvious. Nanotechnology in medicine mainly involve in
chemical influence on other disease by injecting drugs. As a
result in the body create a certain environment that fosters
the healing process.
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Kitaccuk B 001aCTH HAHOTEXHOJIOTUYECKHUX Pa3padOTOK U MPEICKA3ZaHUM
Opuk [Ipekciiep B CBOUX (PyHAaMEHTAJIbHBIX Pa00Tax ONMucal OCHOBHBIE
METO/IbI JICYEHUS U IMarHOCTUKN HA OCHOBE HAaHOTEXHOJIorn. Kirouepon
pO0JIEMOI JOCTUKEHUS TUX NOPABUTEIBHBIX PE3YJIBTATOB SIBIISIETCS
CO3[IAaHME MAIIWH PEMOHTA KJIETOK, ITPOTOTUIIAMH KOTOPBIX SABJISIOTCS
HaHOPOOOTHI, HA3bIBAEMBIE TAKIKE ACCEMOJIEpaMu UJIN PEILUIMKATOPAMHU.

A classic in the field of nanotechnology developments and predictions
Eric Drexler in his fundamental works has described the basic methods of
diagnostics and treatment based on nanotechnology. The key problem in
achieving these amazing results is the establishment of machinery repair
of cells, prototypes of which are nanobots, also known as assemblers or
replicators.




TunuyHbIN MEIUIIMHCKUN HAHOPOOOT OyJIEeT UMETh MUKPOHHBIE -
pa3Mepbl, MTO3BOJIAIONINE IBUTATHCS MO KaMWILISIpaM, U COCTOSTh
(Ha Oa3e HBIHEIIHUX B3IVISJIOB) M3 yIiiepoaa. YIIIEPO U €ro
MPOU3BOJIHBIE BHIOMPAIOTCS MO IPUYMHE BHICOKON MTPOYHOCTH U €T0
XVMUYECKOU MHEPTHOCTH.
/ A typical medical nanobot will have a micron size that allows you
7 R — to move through the capillaries, and contain (based on current
looks) of carbon. Carbon and its derivatives are chosen because of
high toughness and its chemical inertness.
Cpenu npoeKToB Oyayux MEIUIIMHCKAX HAHOPOOOTOB
y>K€ CYILIECTBYET BHYTPEHHSSI KJaccu(puKaIus, 1o ooaactu
uX pabOThl, HA MUKPO(ArouThl, PECIIUPOIIUTHI,
KJIOTTOILIMTHI, BACKYJIOUIbI U APYTHE.
Among the projects of future medical nanorobots they
already exist, an internal classification according to their
field of work, microporosity, respirocyte, clothecity, R
vascularity and others. &),



[ToMUMO MEAUIIMHCKUX HAHOPOOOTOB, CYIIECTBYIOIIMX MTOKA TOJIBKO
B I'OJIOBAX YYEHBIX, B MUPE YK€ CO3JIaHbI PsIJ TEXHOJIOTUM JIJIS
HAHOMEJHUIIMHCKOW oTpaciv. K HUM OTHOCATCS - aapecHas 10CTaBKa
JeKapcTBa K OOJIbHBIM KJIE€TKaM, JUarHOCTHUKA 3a00JIeBaHUI C
IIOMOIIBIO KBAHTOBBIX TOUEK, TAOOPATOPUM HA YMIIE, HOBBIE
OaKTEpULIMIHBIC CPEACTBA, UMILIAHTATHI.

In addition to medical nanorobots, existing only in the minds of
scientists the world has created a number of technologies for
nanomedical industry. These include targeted delivery of drugs to
the diseased cells, diagnosis of diseases using quantum dots, lab on a
chip, new microbicides, implants.
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HaHouyacTuibl — HAHOTUJIB3bI, HAJIEJICHbl YHUKAJIBHBIMU CBOMCTBaAMU
ONTHUYECKOT0 XapakTepa. DT dJIEMEHTBI, 00J1a/1asi MUKPOCKOTTMYECKUM
JMaMeTpoM (B JIBaALIATh pa3 MEHBIIIUM, YEM Y SPUTPOLIMTOB), CIIOCOOHBI
CBOOOJTHO TIEpEMEIIATHCS IO KPOBEHOCHOM CUCTEME.

Nanoparticles — nanogels, endowed with unique properties of optical
character. These elements, having a microscopic diameter (twenty times
smaller than red blood cells), able to move freely through the circulatory
system.

R pa—
A(I
N D)),
!



JI1s1 yHUYTOXKEHUSI PAKOBBIX KJIETOK K TOBEPXHOCTH THIIb3
MPUKPEIUISIOTCS aHTuTeNa. CIyCTs HECKOJIBKO YacOB ITOCJIE BBEICHUS
T'YJIb3 B OPTaHU3M, OCYIIECTBISICTCS 00JIydeHrEe HHPPAKpPACHBIM CBETOM.
BayTpu npoucxoaut oOpa3zoBaHre 0COO0M IHEPTUHU, TOCPEACTBOM
KOTOPOH U Pa3pyIIaAKTCS PAKOBBIE KJIETKHU.

For the destruction of cancer cells to the surface of the liners are attached
antibodies. Several hours later, after the introduction of cartridges into the
body is irradiated with infrared light. Inside the formation of special
energy by which and destroyed cancer cells.
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YdeHbIe NPEANnoIararT, YTO 3Ta U MPOYME HAHOTEXHOJIOTUU B
MeIUIMHE OyayT CIIOCOOCTBOBATh PA3BUTHIO ONIEPATUBHBIX U
HEJIOPOTUX METOAOB IMATHOCTUKU U YCTPAHEHUS MATOJIOTMN Ha
paHHuX cTaausx. Kpome Toro, BHepEeHUE HOBBIX pa3padOTOK B
00J1aCTH JICKAPCTBEHHBIX MPENapaTOB MOXKET MO3BOIUTH
BOCCTAHABIIMBATh MOBPEKACHHYIO CTpYKTYpy JHK.

Scientists suggest that this and other nanotechnologies in
medicine will contribute to the development of rapid and
inexpensive methods to diagnose and correct abnormalities
in the early stages. In addition, the introduction of new
developments in the field of pharmaceuticals may allow to
restore the damaged structure of DNA.
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IIpoTe3bl, HMILIAHTAHTBI, HCKYCCTBEHHbIE OPraHbI
Prostheses, implants, artificial organs

brarogapst cBoum 0coOBIM CBOMCTBAM HaHOMATEPHAJIbl MOTYT OBITh B
OyIy11eM MCITOJIb30BaHbl JIsl BhIpAIIMBAHUS HCKYCCTBEHHBIX OPTaHOB U
TKaHell. KoMITO3UTHI, BKITIOYAIOIIEe HAHOYACTHIIBI, 001a1al0T OOIbIIEH
POYHOCTHIO, THOKOCTHIO, XUMUYECKOW YCTONYUBOCTHIO.

Due to their special properties, nanomaterials can be used in the future for
growing artificial organs and tissues. Composites that include nanoparticles,
have greater strength, flexibility, chemical resistance.




B nanpHelIeM yyeHbIe IIIAHUPYIOT TAKXKE 3aHUMAThCS
pa3pabOTKOM HAHOMATEPHAJIOB, KOTOPhIE CIIOCOOCTBOBAJIU
OBl pOCTY U 3aKUBJICHUIO TKaHeW. Ha nx ocHoBe
MPE/INOJIAracTCs CO3/1aTh MATPUILY, UMUTHUPYIOIIYIO
CTPYKTYPY U XUMHUYECKHUE CBOKWCTBA IPUPOIHOU CPE/IbI, B
KOTOPOM PACTYT KJIETKU TKAHU.

In the future, scientists plan to continue the development of
nanomaterials, which would contribute to the growth and
healing of tissues. On the basis of their plan to create the
matrix that mimic the structure and chemical properties of
the natural environment in which cells grow tissue.




HanomutomMeTp — 3T0 KapMaHHOE YCTPOKUCTBO, KOTOPOE OYEHb OBICTPO
onpeaenser 00J1e3Hb, TECTUPYSI BCETO OJIHY KaIlJI0 KPOBH C TTOMOIIBIO
JEMIEBOTO TOCTYITHOTO KapTpuka. KapTpumak cOCTOUT U3 KPEMHUEBOTO
YUIia, YCESHHOIO UCKYCCTBEHHBIMHA HAHOTIOPAMHU, KOTOPBIE UMUTUPYIOT
CHUCTEMY OYMCTKH YEJIOBEUECKUX KIIETOK.

Nanoliter is a handheld device that quickly determines the disease by testing
one drop of blood using cheapest available cartridge. The cartridge consists
of a silicon chip studded with artificial nanopores that mimic the filtration
system of human cells.




[Tarocer 1 munycer/ pros and cons

[IJIFOCBI

* IMAarHoCTuKa

3a00J1eBaHMi1 HA
paHHEW CTaauu

afgpecHast 10CTaBKa
JIEKapCTB

pereHepaTuBHAs
MEIULINHA
(BoccranoBAeHUE
ITOPAKEHHOI OOAE3HBIO
HAM HOBPEKACHHOU
(TpaBMHPOBAHHOM)
TKAHU C TTOMOIIIHFO
AKTUBAITAN SHAOTCHHBIX
CTBOAOBBIX KACTOK UAH
C TTOMOIIIHFO
TPAHCIIAAHTAITIN KAECTOK
(KAETOYHOM TEPAITHN).

PROS

e diagnosis at an
early stage
targeted drug
delivery
regenerative
medicine

MHUHYCbI

TOKCUYHOCTb
BO3pACTACT C
yYMEHBIIICHUEM
pa3MepOB YACTHII
HAaHOYaCTHUIIbI
MOBPEXKIAIOT
OnomMeMOpaHBbI
HapyIIarT

(byHKIMH
OMOMOJIEKYJI

CONS

* toxicity

increases with
decreasing
particle size
procaccini
damage the
biomembrane
disrupt the
functions of
biomolecule
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Bresoa. Conclusion.

Hanorexnomoruu:
° 00ecIeurBalOT YCKOPEHHE pa3pabOTKH HOBBIX JICKAPCTB

it ° €03/1ar0T BbICOKOA((PEKTUBHBIE (POPMBI U CITIOCOOBI
] JIOCTABKH JIEKAPCTBEHHBIX CPEJICTB K ouary 3a00JIeBaHuUsI

“ mIpemiararoT HOBBIC CPEICTBAa JHAarHOCTHUKH

“ IO3BOJIAIOT IIPOBECTHU HETPABMATHYCCKUE OIICPaALIH.

Nanotechnology:

accelerate the development of new drugs

;i ° create effective forms and ways of drug delivery to the
e tumor disease

* offer new diagnostic tools
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allow non-traumatic surgery.
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CIICOK MCHOIB3YEMBIX PECYPCOB
List of used resources

http://fb.ru/article/53520/nanotehnologii-v-meditsine---nashe-buduschie

http://portalinweb.com /nanotexnologii-v-medicine/
http://900igr.net/prezentacija/meditsina/nanotekhnologii-v-meditsine-231224 html
http://studydoc.ru/doc/4832206/nanomedicina

http://www.myshared.ru/slide/1299491/

http://nsportal.ru/ap/library/nauchno-tekhnicheskoe-tvorchestvo /2016 /03 /26 /nanotehnologii-v-meditsine-
i prezentatsiva

' 7. Craresa «Hanorexnoaornn B meanrmae u papmarum» Aprop: M. A.TTAADBLIEB, akaaemux PAH u PAMH
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