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Kiaccudukanus yriepoaHbIX Ly Ly

HaHOMaTepHaJioB ) -

1. Ilo Tuny KOBaJIeHTHOH CBSI3M MEX/y aTOMaMH yIjepo/a

1.1 I'padeHOBBIE HAHOCTPYKTYPbI, KOTOPbIE IPEUMYIECTBEHHO COCTOAT M3 SP2
yrjiepoa U coaepKat cauThol Sp3 (gedeKThl).

HUMerT TpUu HAEHTUYHbIE KOBaJIEHTHbIE CBSI3U C IPYTHUMH aTOMaMU yIJiepo/ia C
MCI0JIb30BaHUEM SP2-0pOUTaJier, Co3/1aBas ABYMEPHYIO pelIeTKY U3 IJIOTHO
yIIaKOBAHHbIX I1ECTUYTOJbHUKOB.

I'pagensl, yanepodHvlie HaHompyoku, OLC

1.2. YryiepoaHble CTPYKTYPHBI, KOTOPbIE COAEPXAT KaK aTOMBbI yrjiepo/ia Sp3, TaK U
Sp2 B pa3JINYHbIX COOTHOIIEHUSIX U COAEPKAT 00/1aCTH U3 aMOP(PHOrO0 yIraepoa 1
rpadurTa UJIHU COCTOAT NIPEUMYIILeCTBEHHO U3 aTOMOB yIJyiepoja sp3.

HaHoaamaswi

[ne pynnepen? @



Knaccudukauus yriiepoaHbIX
HaHOMAaTepPUaJIOB

2. [To mopdosioruu

2.1 CTpyKTypBhI, cofiepKalllie BHYTPEHHHE ITOJIOCTH.
(yAaepeHsl, y2aepodHble HAHOMpYoOKU

2.2. CTPYKTYypBbI, He cofepKallue MoJO0CTH AJd BKJIIOYEHUA IPUMECHBIX
MOJIEKYJI U IPYTUX HAHOCTPYKTYP

Hanoaamaswl, epagen, OLC



Knaccudukauus yriiepoaHbIX
HaHOMAaTepPUaJIOB

3. [1o CTpYKTYpHOU pa3MepHOCTHU

3.1. 0D yriieposiHbie HAHOMaTepHUaJIbl
@ynaepeHsl, HAaHOA.AMa3bl, OLC

3.2. 1D yrsiepoaHbie HAaHOMaTepHaJibl
HAHOMPY6KU U HAHOB0J/0KHA

3.3. 2D yriiepogHble HAHOMATEepPHaAJIbI
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HaHoasima3el. [losiyyeHue

1. CVD HaHoa/1Ma3bl

C cepeavHbl 1950-x romoB MOsIBUJIACh BO3MOXXHOCTb BbIpalllMBaTh YIJIEPOJHBIE
MaTepHasJbl C HUCHOJb30BAaHUEM IIHPOKOr0 CIHEKTpPAa METOA0B XHWMHYECKOTO
ocaxkZieHUs 13 ra3oBoH ¢assbl (aHra. CVD - Chemical Vapor Deposition).

i
CH, + H,
1. BBOJ ra3oB peareHTOB B BAKYYMHYI0 KaMepy;
2. TJIa3MeHHasl, TepMUYeCKasa UJIh XUMHUYecKas v
aKTHBalUs (pacnaj Ha aKkTUBHbIE
paJiviKaJbl);

3. MepeHOC aKTUBHBIX Pa/IMKAJIOB U MOJIEKYJI K
pacTyller IOBEPXHOCTY;
4. xuMmuyeckue v 1MPpQPy3rnoOHHbIE MPOIECCHI HA

IIOBEPXHOCTHY,
5 Anma3Hasa NnneHkKa

. OCaXXJeHUe a/iMa3a Ha IIOA4JIOXKKY.
[NMognorKkKa @




NaBneHwue, INMa
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B 1939 rony OBLI BBINOJIHEH
TePMOJAMHAMUYECKUHU pacyeT JIMHUHU
paBHOBecHUsl rpapuT aJjmMa3s: rpaduToBas
dasa yrjiepojia MOXKeT IIeEPEeUTHU B aJIMAa3HYIO
pu gaBJieHUHU 6oJiee 6 I'lla u TeMnepaType

o6oJsiee 1500°C

MO@HO CO371aTb CHJIbHBIM CXKaTHEM
nNpu OAHOBPEMEHHOM Harpese UJU MPH
NMOMOIIH B3pPbIBa. [lepBEIE
CUHTETUYECKHUE aJIMa3bl ObIJIU MMOJYYEHDI B
1953 roay B KaMmepax BbICOKOTO JJaBJEeHUS



HaHoasima3el. [losiyyeHue

2. MeToa BbBICOKMX AaBjeHMU U Temnepartyp (aHmi. High Pressure High
Temperature, HPHT)

Nasnetve : BeIpaliiBalOT KPUCTAJLIIbI B
dAUeHT %)
E%ne 20 ClleuaJIbHOM KOHTEeUHepe BHYTPb
[NopuueHsb . 3
Fosibir MeTannueckui KOTOPOT0 NOMEIIAT HECKOJIbKO
pacnnas
B YaCTUL, KPUCTAJIOB aJiMa3a U

JEMRCPETYPa 3aJIMBAIOT pacIllJlaBJIEHHOE eJ1e30,
i / S i JJIEKTPHUYECKHMM TOKOM pa3orpeBaeTcsa
nepeau — P — l l | l CILJIaB 10 HEOOXOMMOU TeMIIepaTyPhl.
AaBneHus ®

B uTore cmiaB pacTBOpAeT ajiMas U

Harpesatens
' IIPOUCXOONT KPUCTAJIJIN3dIHUA

<{ z yriaepoja (rpadura). Kpucrannusanusa
ﬁ;ﬁgﬁgﬁg‘ MOXKET AJIMThCA OT 12 CyTOK J10

T e Huzkas HECKOJIbKUX MecsI1leB B 3aBUCHUMOCTH
Temneparypa o
J10 KAKOW MacChl HY?>KHO BbIPAaCTUTh
KpHCTaJIJ aJiMa3sa.

https://kamniZ2.ru/sinteticheskie-kamni/iskusstvenno-vyrashhennyj-almaz @




HaHoasima3el. [losiyyeHue

3. /leTOHAallTMOHHBIM METO/J, CUHTE3a

Cxema B3pbIBHOW Kamepbl ncnonbdyemon B Syl «CKTb«TexHonor»
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- TPOTUN:.IreKcoreH = 2:3,
TPUHUTPOTOJIYOJI reKcoreH 3apsif OpOHUPYIOT BOAHLIM
(TpoTun) PacTBOpOM
BOCCTaHOBUTENA.

MoapbiB Nnpou3BoaNT B
WHepTHON aTMocdhepe
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JleTOHallMOHHbIE HAHOAJIMA3bl

Crnioco6bl BblJleJIeHUS HaHOaJ/JIMa30B U3

aJIMa3HOU HIUXTHI:

1. MHOroOKpaTHas 06paboTKa KUNALUMH pPacTBOPUTENIMU
(HanpuMep, xjopodopM, O€H30J1, aleTOH, COUPT WId 1,2-
JVXJIOP3TaH, 6€H30J1, AUMEeTUJIGOPMaAMU, AUMETHIICYIbPOKCU) C
NOCJIeAYOIIUM yAaJleHUEM PACTBOPUTEJIEU U CYILIKOW MOPOIIKA

2. MeXaHW4YecKass  (QuIbTpanus 4Yepe3 CcATa UM  00paboOTKa
KOHILIEHTPUPOBAHHOW CEPHOM KUCJIOTOU NpHU TeMIiiepaTtype 100°C.
[locse yero Kk cMecu A00OABJSIOT XPOMOBBIM aHTHAPUJ U CepHas
KucaoTa. Jlajee cMmechb BblAepXHMBalT Npu TeMmiepatype 110-
115°C. Ilocsie ocegaHus MOPOLIKA XKUJAKOCTb YIAJSIOT U IPOMBIBKY
BOJOM MOBTOPSAKT J0 AocTwxeHusa pH 5-6. 3atem HaHoasiMa3
NPOMBIBAKOT KUIISLLEM BOJAOU A0 OTPULATEJIbHOU peakldyd Ha
MOHbl MeTa/IJIOB (aJIOMHUHMA, KeJie3a, XpoMa) U CYLIUTCA IpHU
TeMmnepatype 105-110°C. IlosiydeHHBIM HaHOAJ/IMa3 COAEPKUT
HeaJIMa3HbIU yryiepo/ B KosndectBe 0,5-5%.




CxeMa CTpPOEHHS HAHOAJIMAa3HOU YaCTHUILbI

http.//sktb-technolog.ru



[IpousBoaUTENU AEeTOHALMOHHBIX HAHOAJIMAa30B
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A nanodiamond toolkit for advanced technologies
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[I9M n306pakeHHss HAHOAJIMa30B
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OyHKIIMOHAJNIbHBIU COCTAB ITIOBEPXHOCTU
NeTOHALIMOHHbIX HAHOAJIMAa30B
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[[puMeHeHre HaHOAJIMA308B

» AJIMa3Hasg MIHXTa HAXOAUT OCHOBHOE€ IIPpHMEHEHHE B Ka4d4Y€CTBE€

aHTUQPUKIMOHHOM JOOABKKM B MacjJaX W KOHCUCTEHTHBIX
CMa3Kax.

» HaHoanmasbl, B 3aBUCHUMOCTH OT pPa3MepoOB, MCIOJIb3YIOTCSA B
Ka4yecTBe abpa3nBOB.

» HaHoayiMa3sbl MCIIOJIb3YIOT  JJid  YJAyYlleHUss  (PU3HUKO-
MeXaHUYEeCKUX CBOKWCTB PE3WH U Kay4yKOB



Kak Bu3yajiM3upoBaTh HaHOAJIMA3bl?

» Hcnonb3oBaHue PJiyopeclieHTHbIX HAHOAJIMa30B

Emission and adsorption of color centers in diamonds
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Review article

Masfer H. Alkahtani*, Fahad Alghannam, Linkun Jiang, Abdulrahman Almethen, Arfaan A.
Rampersaud, Robert Brick, Carmen L. Gomes, Marlan O. Scully and Philip R. Hemmer

Fluorescent nanodiamonds: past, present, and
future



Kak Bu3yasiM3upoBaTh HaHOAJIMA3bl?

» Hcnosnp3oBaHHe paJUMOAKTHUBHBIX MHIUKATOPOB
(MeyeHHbIEe TPUTHEM HAaHOAJIMa3hbl)

PoTO APl



O TOKCUYHOCTHU HAHOAJIMA30B.
«HaHoa/IMa3bl B OKpy:Kalolleu cpejie»

[FBHIND: 15 mg/L; 37 GBq/g (240 GBqg/g)
Test-object: Triticum aestivum L.
Knop’s solution, pH 5.5 HS: 50 mg/L. (0 mg/L in the control experiment)
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O TOKCUYHOCTHU HAHOAJIMA30B.
«HaHoa/IMa3bl B OKpy:Kalolleu cpejie»

W=

(«@ﬂ"’ Y 1 - JIHA, .
2 - IHA -TK 5 mr/a, J
3 - IHA -TK 50 mr/a |




O TOKCUYHOCTHU HAHOAJIMA30B.
«HaHoa/IMa3bl B OKpy:Kalolleu cpejie»

Co,qep)l(alme HAHO04AJIMA30B U KOMIIVIEKCOB B YdCTAX paCTEHI/Iﬁ

Coxeprkanue [3H]JHA, Mkr/r

Hanoasmas OpraH pacTteHus HA JTHA-0
KOpEHb 1143 + 297 384 + 67
He MOAMPUIIMPOBAHHBIN noo6er 16 + 2 15+3
JIUCThA 17 +4 14 + 3
KOpeHb 583 + 117 537 £ 94
JHA + 'K 5 mr/a nober 13+£1 12+ 2
JIACThA 18+ 4 9+1
KOpEeHb 523 + 142 339 £ 69
JAHA + 'K 50 mr/n nober 12+1 7+2
JIUCThA 14 +3 7+1

@)



Hanoanmas - copO6eHT

O6pa3oBaHHe aJiCOPOLIMOHHBIX KOMIIJIEKCOB C
[IOBEPXHOCTHO-aKTUBHbBIMH BellleCTBAMU

O6pa3oBaHHe aiCOPOLIMOHHBIX KOMIIJIEKCOB C
ounonoauMepamu (6esky, [IHK, PHK, ryMmruHOBEBIE
BellleCTBa U Jp.)

O6pa3oBaHMe a[COPOLMOHHBIX KOMIIJIEKCOB C
JIeKapCTBEHHBIMHU BellleCTBaMU (JIOKCOPYOUIIHMH,
aMHKallMH, MUPaMHCTHH U [P.)




HanoasiMa3 - JOKCOpYyOHUIIUH

00 &
%%o - ND particles

<25, - DOX
400 pL 400 pL
OH N?)OOtPL K activation coupling
stoc \ / buffer buffer
2 — Continuous Continuous
mixing mixing 24 h interaction
for 30 min for1h at room temperature

i,

Centrifuge

ND-DOX
complexes

Ancopbuusa JoKCOpyOHIMHA HA HaHOA/IMa3ax MoBbilIaeT ero 3¢pdpeKTUBHOCTb HA 50%

1OP Publishing
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NNNNNNN nology 25 (2014) 425103 (11pp)

Nanodiamonds enhance therapeutic efficacy
of doxorubicin in treating metastatic
hormone-refractory prostate cancer

Amanee D Salaam', Patrick T J Hwang', Aliza Poonawalla’,

Hadiyah N Green', Ho-wook Jun' and Derrick Dean’ @



Hanoasimas - amuKauuH (J1eBoQpJIOKCALUH )

AMMKaLIMH
Apcop6buusg 99 mr/r oe3 ITOKPBITU «OTpUIIaTeAbHBbIE» HaHOaAMa3bl- HaHOaAMa3bI-

0 O HaHOAAMa3bl aMUKaITH AeBodA0KcaMH

F OH KoMmmniiekc ¢
| KoMIuiekc ¢
ITokpbiTHE HaHoaJIMa3bI JeBodJioKcanu

N N NOKPBLITUA aAMHUKAIlMHOM oM
/N\) O\)\
Aaresus (Ig (KOE)) BSHIEL W, .0+0. 2.5%£0.1 2.9%£0.1

BbI2KMBaeMOCTb
5.0£0.3 1.5+0.1 0.9+0.3 1.1+£0.1
(Ig (KOE))

colloids K\
. and interfaces MD\P}

Article

Levofloxacin and Amikacin Adsorption on Nanodiamonds:
Mechanism and Application Prospects

Tianyi Shen !, Maria G. Chernysheva *, Gennadii A. Badun !, Andrey G. Popov !, Alexander V. Egorov !,
Neli M. Anuchina 2, Ivan S. Chaschin ** and Natalia P. Bakuleva *

JleBod10KCauyH
Apcop6uusa 149 mr/r

I+




HaHoa/siMa3 - MUPAaMUCTUH

CBA3BIBAHHE HAHOA/IMA30B C o 1y | OHA 0141 Mupawmucmun s
cocmaee KoMIiieKkca
K/JIETKAMH aAeHOKapIH/IHOMbI %— 100 g 0.12 1 4 ¢ HaHoanmaszamu
w . 1
MOJIOYHOH Kesie3bl MCF-7/R @ [ Z 010 4 °
2 . S MupamucmuHr
% 80 «
= NHA-MupamucTmH © 0.08 1
MUPAMUCTWH E 60 - P g HaHoanmasel
GeH3nnaumMeTUn — = S 006 A @
[3-(MupucTonnamuHo)nponu] — X I v
aMMOHWIA XJI0pUA, MOHOTMAPaT 4 40 A
C1oH21 $ MupamucTiH 0.04 1 HaHoanma3sbl 6
?H/S‘\/\ J\/\/ 2 5 20 - cocmase KoMIinieKkca
SN N 5 oI 0.02 - ¢ MupamucmuHom
CI™ cHa B e e 0 :
— 3.0 -2.0 -1.0 0.0 0.00 - '
0.0 0.5 1.0

KOHLEeHTpauus, mr/mn

KonuyecTBo Kretokx 108

IPPEeKTUBHOCTD
KOMIIOHEHT CBsI3bIBaHMA, 1 /MJIH
KJIETOK
HaHoasima3zel 0.035£0.007
HaHoasiMma3sl B cocTaBe KOMILJIEKCA C MUPAMUCTUHOM 0.017+0.003
" selenceDirect coseee:  MHUpPaMHUCTUH 0.127+0.007

BN
ELSEVIER Mendeleex Comma., 2017, 27, 421423

Reduction of cytotoxicity of Myramistin
by adsorption on nanodiamonds

MuypaMHUCTHUH B COCTaBe KOMIIJIEKCA C HAHOAJIMAa30M 0.102+0.004 @

Maria G. Chernysheva,** Nikolay S. Melik-Nubarov,” Irina D. Grozdova,”
Ivan Yu. Myasnikov,"” Vadim N. Tashlitsky’ and Gennadii A. Badun”



BiivssHre MOAUMPUIIMPOBAHHbBIX HAHOAJIMAa30B Ha
pocT Aspergillus niger

KoHTpoJib KonTpoJb (I'K)

=

\ »/ : /

AHA-TK + AHA-TK + JOHA-0,-TK +
MupaMuCTUH 14mr /1 MupaMuCTHH 45Mr /)1 MupaMHUCTHH 45Mr /1



BI/IOpaCHpe,ZLeJIeHHG HAdHOAJIMAa30B B OPIraHdx
KHNUBOTHDIX
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