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B 2013 rogy B 3e/ieHOrpagckoM HaHOTEXHOJIornYeckom ueHTpe (3HTL) 6bina cosgaHa aHaaUTMYecKas
na6opatopus, Ha 6a3e KOTOPOM BbIMOJIHAIOTCS pa3paboTKM MHHOBALMOHHBIX MaTepuasioB, TeXHONOM UM
1 060pyAoBaHMS A1 6UMOMEAULMHCKUX NPUIoXeHU. OTo nossoauno 3HTL, 3¢p¢ekTUBHO pa3BuBaTb
HOBOE MnepcrieKTUBHOE Harpas/ieHue M ycrnewHo KOMMepLuuanusMpoBaTb NpuUkiagHble NCc1efoBaHns

B 06/71aCTU MeAULIMHbI U BUOTEXHOIOTUN.

In 2013 the Zelenograd Nanotechnology Centre (ZNTC) established an analytical laboratory
in the premises of which innovative materials, technologies and equipment for biomedical
applications are developed. This makes it possible for ZNTC to effectively promote a new
promising area and successfully commercialise the applied research in the fields of medicine

and biotechnology.

HajluTh4decKas nabopartopus 3HTIL ocHa-

IeHa KOMIIJIEKCOM COBpeMeHHOro obopyzo-

BaHMS, KOTOPBIM I103BOISET U3y4aTb MOP-
dosnoruio U BHyTpeHHee CTpoeHHe 06eKTOB Ha
MHUKPO- U HAaHOYPOBHSX. [[714 HCCIeNOBaHHU
HMCIIOJIb3YIOTCS COBpeMeHHBIe BBICOKOPa3pelIa-
1[ye MeTO/bI, II03BOJISAIONIHE [10/Iy4YaTh JOCTOBEp-
Hy0 HHGOopManuio 06 31eMeHTHOM U $a30BOM
cocTtaBe, MOPGOJIOrHMYeCKUX U KPHUCTAJJIOTpadu-
YeCKHUX 0COOeHHOCTSAX HAHOCTPYKTYp. [IoMuMO
3TOT0, UMEeTCs BeCh HeoOX0gU MBI KOMIIJIEKC 000-
pPymoBaHHSA O/ ONBITHOIO MPOM3BOLACTBA MELH-
LIUHCKUX U3OeTUH.

JlabopaTopus BXOAUT B CUCTeMYy LIeHTPOB KOJI-
JIeKTUBHOTIO [O/Jb30BaHUSA U HCIOJb3yeTCs He
TOJIBKO IMIPOEKTHBIMU KoMOaHuaMU 3HTI, HO u
IpegoCTaBaseT UCC/IeN0BaTeIbCKHE YCIIYTH CTO-
POHHUM OpraHHU3aLHIM.

OBOPY1OBAHUE

OCHOBHBIMH HHCTPYMEHTAaMHU A/ U3YUeHHS
XapaKTepPUCTUK HAHOPa3MePHBIX 06eKTOB B 1abo-
PaTOPHUU SIBASIOTCS CKAHHUPYIOIIHEe 30H/O0BBIE
Mmukpockonsl (C3M) Certus Optic I mporn3BoAcTBa
poccuiicKor KoMmnaHuu "HaHo CkaH TexHomorus"
u Cypher ES komnanuu Asylum Research (CIIA).
COoTpyAHUKHU 1a60paTOPHUU UMEIOT 6OJIBIION OIBIT
I10 MCCJIeJOBAHHUIO OMOTOruYeCcKUX KIeTOK, MoJle-
KYJI IIOJTUMePOB, HAHOYACTHUI], TOHKOIIJIEHOYHBIX
MOKPBITUH, IOTYyIPOBOLHUKOB, THU3I1eKTPHUKOB
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U IIbe303J1eKTPHUKOB, a TaKXe APYTrHUX 06eKTOB
1 MaTepHUajoB.

Certus Optic I - C3M, cOBMelIeHHBIH C OIITHU-
YeCKHMM HHBEPTHPOBAHHBIM MHKPOCKOIIOM
Olympus [X71. Takas UHTerpalus, C OLHOM CTO-
POHBI, obyeruaet mouck o6peKTa UCC/IeIOBAHUS Ha
IIOBEPXHOCTH 06paslLia, ¢ IPyrok - faeT BO3MOXKHOCTh
M3y4daTb [I0BePXHOCTD 3a IIpe/le/laMH pa3pellaollen
CIIoCOOHOCTH ONTHYeCKHX cUCcTeM. CKaHHUpYIollee
OCHOBaHUe I103BOJISET MMO3UI[MOHHUPOBATh 0OBEKT
HCCJIeIOBAHUM C TOYUHOCTBIO IO HECKOJIBKUX I0/IeH
HaHOMeTPa, a CKAHHUPYIOIlas rojioBka obecrieurnBaeT
TOYHYIO YCTAHOBKY 30H/a HaJl BBIOPaHHBIM y4acT-
KOM. B xofe uccienoBaHus obpasel; MOXKeT IlepeMe-
IAaThCSl KAK CKAaHUPYIOIIMM OCHOBaHMEeM, TaK U CKa-
HHUPYIOIel FOJT0BKOM, IIPUYEM U TO/I0BKa, K OCHOBa-
HHe IIOCTPOeHBI I10 IIPUHIIUITY [1JI0CKOIIapaJljleIbHbIX
CKaHepoB, YTO UCK/II0YaeT UCKaKeHU s, XapaKTepHbIe
IJ151 CHCTeM Ha I1be30TpybKax.

C3M Cypher B pacmrpeHHON KoHPUTrypanuu ES
(Environmental Scanner) o3BossieT peaIl30BbIBATbH
IMUPOKHUU CIIeKTP MeTOAMK CKaHUPYIOIen 30H10-
BOM MUKPOCKOIIMU B KUJIKOCTSIX U ra3ax NpU KOH-
TPOJIMPYEMBIX YC/IOBUAX C pa3pelleHHeM BIIJIOTH [0
aToMapHoro. C3M yKOMIIJIEKTOBaH repMeTHYHOU
STYEHKOMU C Iep’KaTeNsIMU KaHTH/IeBepa U obpasia, B
KOTOPYIO MOTYT BBOOUTHCS SKMAKOCTH U ras3bl, B TOM
YMCJIe aTPpeCcCUBHBIE —~ OpraHUYeCKHe PacTBOPUTEIH,
KHCJIOTHI, IIeJIOYH - IoA AaBaeHueM Ao 34,5 kIla.
[IpenycMOTpeHa BO3MOXKHOCTh PaboThl C MHKPOKA-
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mier. [l obMeHa ra3oB M SKHIKOCTeM IIpesyCcMo-
TPeHO HeCKOJIbKO ITOPTOB. MHTerpupoBaHHBIN KOH-
TPOJIb TeMIIepaTyphl CIIOCOOCTBYeT CTabUIH3ALIUH
YCJIOBUH U3MEpeHHUS.

Certus Optic I u Cypher ES moryT paboTats B pexxu-
Max aTOMHO-CHJIOBOM MHUKPOCKOIIMH, HAHOTHUTOI Pa-
duu, TyHHeIbHON MUKPOCKOIIM U, BK/IIOUAs PSJ CIIe-
LIMaJIbPHBIX BO3MOKHOCTEL, HallpUMep aTOMHO-CHJIO-
BOTO MCC/IeIOBAHHU S KaHTHJIEBEPOM C IIOBBIIIeHHO
SKECTKOCTBIO IIPU YacToTe 40 5 MI'TI AJis HOoIy4YeHU s
1300paskeHHUH BBICOKOM TouHOCTH B Cypher ES.

CUCTEMA TPEXMEPHOI'O A3P030JIbHOIO
HANbINIEHUSA
OOHUM M3 IepCIeKTUBHBIX IIPOEKTOB, peajinusye-
MBIX B 3HTII C MCII0/Ib30BaHHEM BO3MOKHOCTeH 1abo-
paTopuH, ABIsIeTCs pa3paboTKa CUCTEeMBI TpexXMep-
HOT'0 a9pP030JILHOT0 HaIlblJIeHU S IIOKPBITHUI Ha pas-
JIMYHBbIe MaTepHaIbl KU 06beKTH. TpexMepHOe a3po-
30JIbHOE HaIllblJIGHHEe — YHHUBepCalbHasl TeXHOJIOT S,
KOTOpas MOXKeT IIPUMEeHATHCS KaK IJig GOpMHPOBa-
HUS TOHKHUX IJIEHOK, TaK U AJI5 ITOJyYeHU I ITIOKPHI-
TUM 60/IBIION TOMIMIUHEL. [0 CPAaBHEHHIO C BAKYYM-
HBIM pacIblleHHeM 06ecredynBaIOTCS C/leyIOLIHe
[IperuMYyIlecTBa:
e BO3MOXXHOCTB HAIIbIJIEHH S HEMeTa/I/TUYeCKHUX MaTe-
pHasIoB, HaIIpuMep, 6O0COBMECTHMBIX IIOJIMMEPOB
U GOTOPe3UCTOB;
e BO3MOXKHOCTb HaHECEHHS IOKPBITUS Ha 00beKTHI
U 061acTH 60OJIBIIOH IIJIOMALH;

PomaH Mopo3os, ucnoaHumeAbHbll Oupekmop KoMmnaHuu
"HMnobunc"
Roman Morozov, executive director at NEOBIS

he ZNTC analytical laboratory

is equipped with the up-to-

date equipment that allows
us to study the morphology and
internal structure of the objects at
the micro- and nanoscale levels.
For research, modern high-resolu-
tion methods are used to get reli-
able information on the elemental
and phase composition, morpho-
logical and crystallographic fea-
tures of nanostructures. In addi-
tion, there is all the necessary
equipment for the pilot produc-
tion of medical devices.

The laboratory is part of a sys-
tem of common use centres and
is not only used by ZNTC’s port-
folio companies but also provides
research services to third parties.

MACHINES AND EQUIPMENT

The main tools for the study of
the characteristics of nanoscale
items in the laboratory are the
scanning probe microscopes
(SPM) Certus Optic I made by
the Russian company Nano Scan
Technology and Cypher ES of
Asylum Research (USA). The labo-
ratory staff have gained extensive
experience in the study of bio-
logical cells, polymer molecules,
nanoparticles, thin film coat-
ings, semiconductors, dielectrics
and piezoelectrics as well as other
items and materials.

Certus Optic U is a scanning
probe microscope (SPM) com-
bined with the optical inverted
microscope Olympus IX71. On the

one hand, such integration facil-
itates the search for the research
object on the sample surface; on
the other, it makes it possible
to study the surface beyond the
resolving power of optical sys-
tems. The scanning base allows
you to position a research object
within a few fractions of a nano-
metre, and a scanning head
allows accurate adjustment of
the probe over the selected area.
During the research a sample can
be moved by a scanning base and
a scanning head, both the head
and base being constructed by the
principle of parallel plate scan-
ners thus eliminating the dis-
tortion typical of the piezo-tube
systems.
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Certus Optic |, ckaHupyrouwull 30HO08bIU MUKPOCKON, cO8Me-
WeHHbIU € onmMuYecKuM UHBEepMUPOBAHHbIM MUKPOCKONOM
Certus Optic I, a scanning probe microscope combined with
inverted optical microscope

* BO3MOXHOCTb IepeMellleHUs obpabaTriBae-
Moro o6bpeKkTa B IpoIecce HaIblJIEHUS IO ABYM
KOOpAMHATAM;

* MCIIOJIB30BaHMeE ITPOCTHIX TEXHOJIOIMYEeCKUX PEKHMMOB
(He TpebyIOTCS BAKYYM U BBICOKHE TEeMIIEPATYPBL);

* HM3Kasi CTOMMOCTb 000PyJOBAHUS.

TexXHO/IOTHs MOXKET IIPUMEHATHCHI B MUKPO3JIEK-
TPOHHUKe, IIPOU3BOJCTBE MeJUILIMHCKUX H3/le/IHH,
IOPYrUX ob6/1acTsIX /11 HaHeCeHU s QyHKI[HMOHAIBHBIX,
3alIMTHBIX K JeKOPaTHBHBIX IIOKPBITHI. B 4acTHO-
CTH, B MUKPO3JIEKTPOHHKE TPeXMEPHOEe a3p030JIbHOe
HaIlblIeHHe [IePCIeKTUBHO )i HaHeceHU s poTope-
3HCTa Ha KpeMHHMeBbIe IVIACTUHBI, TaK KaK I10 CpaBHe-
HMIO C IPYTHMHU TeXHOIOTUsIMU obecrieurBaeT 6osiee
PaBHOMEPHYIO CTPYKTYPY IIOBEPXHOCTH, OTCYTCTBHE
KpaeBbIX 1eeKToB, 3P HeKTHBHOE TOCTHKeHHe Heob-
XOIMMOM TOJILIMHEI CJI05I, BO3SMOKHOCTb GOpPMHUPOBa-
HUSI pABHOMEPHBIX IIOKPBITHI Ha 06beKTaX CO CJIOXK-
HBIM pejibepoM, Hanlprumep Ha MOMC-CTPyKTypax.

B HacTosmee BpeMs CTapTal-KOMIIAHHSA
"HHUOBUC" (HaHOMH>KeHepH s OPraHUYeCcKHUX U 61o-
JIOTUYeCKUX UHTEeTPUPYeMBIX CUCTeM) pa3pabaTsl-
BaeT B 3HTI] nepBy0 pOCCUMCKYIO OIIBITHO-IIPOMBIII-
JIEHHYIO yCTAHOBKY /151 TPEXMEPHOI'0 a3p030JIbHOI0
HanblUleHUs. TexHoOrus 6bl/1a ycIlenHo oTpaboTaHa
Ha 1abopaTtopHoM mmpoToTuIle Rainbow 2, cos3ganHOM
Ha 6a3e 3D-TipuHTepA.

HoBas ycTaHOBKA ITO3BOJIUT I10JIy4aTh IIJIeHKH,
XapaKTepH3yIollHecs BEICOKOM IPOYHOCTBIO, PaB-
HOMEePHOM TOJIIIMHON 1 XOPOIlIel afre3ner K Io/-
JIOKKe, Ha II0JIYIIPOBOSHUMKOBBIX IIJIACTUHAX, [10JIH-
MepHBIX MaTepHanax, 06beKTaxX CJIOKHON GOPMEL.

The SPM Cypher in the
expanded ES (Environmental
Scanner) configuration allows
you to implement a wide range of
scanning probe microscopy meth-
ods in liquids and gases under
controlled conditions with a res-
olution down to the atomic. The
SPM is equipped with a sealed cell
including cantilever and sam-
ple holders, in which liquids and
gases including the aggressive
and organic solvents, acids and
alkalis pressurised to 34.5 kPa can
be administered. It is possible to
work with the microdroplet. There
are several ports for the exchange
of gases and liquids. Integrated
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temperature control helps stabi-
lise the measurement conditions.

Certus Optic U and Cypher ES
can operate in the atomic force
microscopy, nanolithography and
tunnelling microscopy modes
including a number of special fea-
tures, e.g. the atomic force can-
tilever research with increased
stiffness at a frequency of 5 MHz
for high precision imaging in
Cypher ES.

THE THREE-DIMENSIONAL
AEROSOL DEPOSITION SYSTEM
One of the promising projects
implemented in ZNTC using the
laboratory capabilities is aimed

at developing the three-dimen-
sional aerosol spray coating sys-
tem for various materials and
objects. Three-dimensional aero-
sol spraying is a versatile technol-
ogy that can be used for creating
thin films and obtaining thick
coatings. Compared with a vac-
uum sputtering, the following
advantages can be offered:

+ depositing non-metallic materi-
als such as biocompatible poly-
mers and photoresists;

« application of coating to objects
and large areas;

« movement of the work-
piece during spraying in two
coordinates;



Cypher ES scanning probe microscope

CkaHupyrousuli 30H908bil mukpockon Cypher ES
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TexHOIOTHS I103BOJIsleT HAHOCUTb KaK PacTBOPHI,
Tak 4 gucnepcuu. I[IpegycMoTpeHo [Ba BapHaHTa
PaCIIBINTEIBHOMN TOJOBKU: C OOBIUHOM K UI0/IbYa~
Tol popcyHkon. Crenuanucramu "HHUOBHC" pas-
paboTaHa cHcTeMa, KOTOpas [103BO/IsIeT YMEHbIIUTh
MHHHUMAaJBHBIH AHAMETP Kamenb ¢ 20 MKM A0 1 MKM
(B HacToAIee BpeMs OHA IIPOXOJUT IaTeHTOBAHUE).
IIpuMeHeHUe HarpeBaeMoro BaKyyMHOI'O IPUKHUM-
HOTO CTOJIMKA B COUeTaHUU C BEeDXHUM HarpeBOoM
obecrmeurBaeT NpaKTUYeCKHU MIHOBEHHOE BBIChIXA-
HUe IJIeHKH, YTO Ba’KHO, HallpUMep, IIpHU HaHece-

I. 4 Al }_? - j
Rainbow 2, nabopamopHsil npomomun cucmembl mpexmep-
HO020 d3p030AbH020 HANbIAEHUS

Rainbow 2, a laboratory prototype of the three-dimensional
aerosol spraying system

HHUH Cl)OTOpe3I/ICTa., TaK KaK HUCKJIIOHYaeTCsa HEQ)OPMa‘
LOHs IIOAJIOKKH M COKPpaIlldae€TCs BpeMs II0JIYYeHH 1
MHOT'OCJIOMHBIX HOKPI)ITI/II;I.

« use of simple technological
modes (it does not require vac-
uum or high temperatures);

* low cost of equipment.

The technology can be applied
in microelectronics, manufac-
ture of medical devices and other
areas for the application of func-
tional, protective and decorative
coatings. In particular, in micro-
electronics dimensional aerosol
spraying has a potential for apply-
ing a photoresist on silicon wafers
because in comparison with
other technologies it provides a
more uniform surface structure,
absence of edge defects, effectively
reaching the desired thickness,

the ability to create uniform coat-
ings on items with a challenging
surface pattern, e.g. on the MEMS
structures.

Currently, the start-up com-
pany NEOBIS (Nanoengineering of
Organic and Biological Integrated
Systems) develops the first
Russian pilot three-dimensional
aerosol spray plant in ZNTC. The
technology has been successfully
tested with the laboratory pro-
totype Rainbow 2 created on the
basis of 3D-printers.

The new unit will allow obtain-
ing films characterised by high
strength, uniform thickness and
good adhesion to the substrate,

on semiconductor wafers, poly-
meric materials and items of a
complex shape. The technology
allows you to apply both solu-
tions and dispersions. There are
two versions of the spray head,
with a conventional needle and
a pintle nozzle. NEOBIS profes-
sionals have developed a sys-
tem that allows you to reduce
the minimum droplet diameter
from 20 pm to 1 pm (currently it
passes patenting). Due to the use
of the heated vacuum clamping
table in combination with upper
heating, film can be dried almost
instantly which is important,
for example, when photoresist is
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Pazpabomuuk cucmenmbl mpexmepHo20 a3p030AbH020 HANbIAeHUS
Developer of the three-dimensional aerosol spraying system

[Mpu KoHcmpyuposdaHuu 060py0068AHUS UCNOAb3yemcs
3D-neyamb Ha npuHmepe PICASO

3D printer PICASO is used in the design of equipment

YcTaHOBKA OymeT yIpaBIsSThCS C IePCOHATIBHOIO
KOMIIBIOTEPA C BO3MOXKHOCTBIO PeryJIHPOBKH 0KOJI0 30
IlapaMeTpOB IIpollecca, BKI4Yasd XapaKTepUCTHKH
pacTBopa, mapaMeTphl IlepeMellleHHs TOJI0BKU U
CTOJIMKA, MTapaMeTphl pPacCHblJeHUs, JaBAeHUS,
Harpesa U Ap. OTO MO3BOIMUT MOAOHMPATh ONITHMAIb-
HbIe PesKUMBL 06pabOTKU sl pa3HbIX MaTE€pPHAJIOB.
Ob6opynoBaHHe XxapaKTepHU3yeTCsl IPOCTOTOM 0b6cIy-
SKUBAHUS U 9KCIIIyaTalluH, eJUHCTBeHHOe TpeboBa-

HHe - pa3MelleHHe B XUMHUYeCKOM IIKade HUIH TaMU-
HapHOM b6oKce 151 3aLlIUTHI OIlepaTopa OT UCIIOJIb3ye-
MOT0 PacTBOpa.

"PaspabaTeiBaeMasi yCTAHOBKA IIpefHA3HAYEHA J/IS
nabopaTOPHBIX HUCC/IeJOBAHUH, ONBITHO-KOHCTPYK-
TOPCKHUX Pa3paboTok, MeaKOCEePUIHOI0 IPOU3BOJ-
CTBa, — pacCKa3blBaeT UCIIOJHUTEIbHBIN JUPEKTOP
koMItaHuH "HUOBUC" PomaH Mopo30oB. - OCHOBHEIe
KOHKypeHTHBble IIPeUMYyIlecTBa 10 CPAaBHEHHIO

applied, as the substrate defor-
mation is ruled out and the mul-
tilayer coating production time is
reduced.

The plant will be operated
from a PC with the ability to
adjust about 30 process parame-
ters including the solution char-
acteristics and the parameters of
movement of the head table, the
parameters of spraying, pressure,
heating etc. This will make it pos-
sible to select optimal treatment
modes for various materials. The
equipment can be characterised
by ease of maintenance and oper-
ation, it is only necessary that
it should be placed in a chemical
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cabinet or a laminar flow unit to
protect the operator from the solu-
tion used.

"The developed plant is
intended for laboratory research,
experimental development and
small-scale production”, Roman
Morozov, executive director at
NEOBIS sayd. "The key competi-
tive advantages over foreign coun-
terparts include the significantly
lower cost while demonstrating
at least no worse performance
as well as short delivery times,
which is very important for the
entities implementing projects in
the framework of grants and vari-
ous state programmes".

ADHESIVE HOMEOSTATIC
CELLULAR SCAFFOLD FOR

THE ACCELERATED TISSUE
REGENERATION

The three-dimensional aerosol
spray technology has successfully
passed the practical test in several
ZNTC projects, in particular in
creating an adhesive homeostatic
scaffold for the accelerated tissue
regeneration.

Scaffold is an absorbent hemo-
static agent that is used to seal
wounds during the surgical oper-
ations involving lungs, liver and
other organs. In addition to hemo-
stasis, it should eventually be
resorbed (dissolved) in the body,
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C3apybesKHBIMH aHAIOTAMH ~ 3HAYHUTEIBHO MEHBIIASI
CTOMMOCTb IIPH KaK MUHHUMYM He XYALIKX IKCIITya-
TAL[MOHHBIX XapPaKTEePUCTHUKAX, a TAK)Ke KOPOTKHUE
CPOKH IIOCTaBKH, YTO OU€Hb Ba’KHO /IS OpraHH3a-
[[MH, BBIIIOJHSIONIUX [IPOEKTHl B pAMKaX IPAHTOB U
Pa3HUUYHBIX FOCYAAPCTBEHHBIX IPOrpaMM ",

ALTE3VUBHbIA FOMEOCTATUYECKUM KNIETOYHbIN
KAPKAC A1 YCKOPEHHOM PEFEHEPALIMM TKAHU
TeXHOJIOTHS TPeXMePHOTO0 a3P030JIbHOI0 HaIlblIe-
HHS yCIEIIHO NPOLIA NPAaKTUYECKYI0 IIPOBEPKY
B HeCKOIbKUX npoexkTax 3HTL, B 4aCTHOCTH, IIpHU
CO3aHHU aATe3MBHOT0 TOMEOCTAaTUUYECKOro KJje-
TOYHOTO KapKaca AJs1 yCKOPeHHOM pereHepaluu
TKaHH.

KneTouHBIN KapKac siBasieTcs abcopbupyro-
UM TeMOCTAaTHYeCKHM CPenCTBOM, KOTopoe
IIpUMeHSeTCs A1l TepMeTH3aL UK PaHbl IPU [IPOBe-
JIeHUH XUPYPruiecKUX Ollepallli JIeTKUX, [le4YeHH U
IPYIUX OpraHoB. [IoMHMO reMocTasa, OH JOJIKEH CO
BpeMeHeM pe3opbupoBaThcs (PaCTBOPSITHCS) B Opra-
HH3Me, a B UJeaje — TaK>Ke YCKOPSITh pereHepalhio
TKaHeH. Pa3pabotaHHbid B 3HTL] roMeocTaTHYeCKUH
KJIE€TOYHBIM KapKac obyiagaer BCeMU IIepevYHCIeH-
HBIMH CBOMCTBAMH.

B mpomecce peann3ally IIpoekTa pa3paboran
YHHUKAJbHBIK TeXHOJIOTHYeCKHUH IIPoLiecc, OCHOBAaH-
HBIM Ha B3aMMOJEMCTBUU HAHOYACTHUI] U IIOCJIOH-
HOM HaHeCeHHUM JUCHepCcul. [l nmpemoTBpalle-
HUS Pa3pylleHUs HAHOCTPYKTYpPbl 6MOIIOIHMEPOB
HCII0JIB3YIOTCS TOJIBKO BOAHBIEe NHCIIEPCHUH (CIIeLH-
anuctaMu 3HTI] odopmeHBI 3asiBKH Ha POCCUHCKUM

PEKYNELMUT®

KXB 33, NekapcTeeHHan ryGka

AN [TABOCTATHSEOAR KNETOYHBA
EBDACAC A8 YORODEHHON DErEHEpILHM TRBHN
A8 WECmMOD NPUMENERLUE
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Adze3ugHbIll zomeocmamuyeckull KAemouHblll Kapkac
0481 ycKOpeHHoU pezeHepaduuu mkaHu "Pekyneyum"”

Recupera, adhesive homeostatic cellular scaffold for accelerated
tissue regeneration

homeostatic scaffold contain the

and ideally accelerate the regener-
ation of tissues. The homeostatic
scaffold designed in ZNTC has all
the above properties.

During the project implemen-
tation a unique process based on
the interaction of nanoparticles
and dispersion layering is devel-
oped. To prevent the destruction
of the nanostructure of biopoly-
mers only aqueous dispersions
(ZNTC experts have executed
applications for the Russian
and international patents for
the methods of preparing sta-
ble aqueous dispersions of bio-
polymers, such as collagen and
chitosan) are used. Scaffold has

a five-layer structure, and each
layer of material is designed
for a special function. On the
outer layers the aerosol spray-
ing method is used to create
hemostatic and anti-adhesive
coatings, the former has a good
adhesion to the tissues of the
body, and the latter prevents
their fusion with each other.
"During the development, we
took into account the fact that
the cells interact effectively with
only those objects that are signif-
icantly smaller than them; thus
we should talk about nanoscale
structures”, R.Morozov noted.
"The functional layers of the

nanoscale fibres of collagen and
chitosan; so unlike its foreign
counterpart, our product cannot
only be used to stop bleeding and
resorbs in the body but also accel-
erates the tissue regeneration”.
For the homeostatic scaffold
produced is special inner pack-
aging of a biocompatible plastic,
which protects the outer nano-
structured hemostatic layer from
interaction with the packaging
film and mechanical damage. All
the major work designed to study
biopolymers and obtain products
prototypes is carried out in the
analytical laboratory of ZNTC.
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PENOPTAX U3 IABOPATOPUMU

B
ObopydosaHue 0As N0020Mo8KU HAHOOUCNePCHbIX pacmaeopos
buonoaumepos
Equipment for the preparation of nano-dispersed biopolymer
solutions

Y Me>XKAYHapOIHBIM IIaTeHThl Ha MeTOABI II0TyUeHHU s
CTabUIBHBIX BOLHBIX JUCIIEPCUH OHOIIONIKMEPOB,
B YaCTHOCTH, KOJIJIAT€HA M XUTO03aHa). KIeTouyHbI I
KapKac UMeeT NATUCIONHYIO CTPYKTYPY, U KakKAbIH
CJIOM MaTepHaJla BEIIIOTHSET 0cobyio pyHKIHI0. Ha
BHEIIHUX CJIOSIX METOAOM a3p030JIPHOIO HAIIbIJIEHH ST
GOpMUPYIOTCS KPOBOOCTAHABIMBAlOIIee U aHTHUAT-
re3HOHHOe IIOKPBITHSA: [IepBOe NMeeT XOPOILYIO afire-
3110 K TKaHSM OpPraHK3Ma, BTOpoe IpefoTBpalaeT
KX CpacTaHHe APYT C I PYyTOM.

"B mpotiecce pa3paboTKH MBI yUUTEIBAIH TOT QaKT,
YTO KJIeTKH 3P PeKTHBHO B3aHMOLEHUCTBYIOT TOIBKO
€ TeMU 06beKTaMHU, KOTOPbIe Ha IIOPSIIKU MEeHBbIIIe UX,
TO eCTb peub JO/IKHA UATH 0 HAHOPa3MepHBIX CTPYK-
Typax, - OTMeTHJI P.Mopo30B. - PyHKIIMOHAIbHbIE

CJIOM TOME@OCTAaTHYeCKOI'0 KJIeTOYHOI0 KapKaca Cozep-
>KaT HaHOpa3MepHEbIe BOJIOKHA KOJIJIareHa U XHUTO-
3aHa, [I03TOMY, B OT/IMYHe OT 3apybe>kKHOro aHaJIora,
Hallle K3/ie/IHe He TOJIbKO OCTaHaB/IHBaeT KpoBoTeye-
HHe U pe30pbupyeT B OpraHK3Me, HO U YCKOpsieT pere-
HepaLMIo TKAaHU .

I TOMeoCTaTH4YeCKOro KJIeTOYHOTO KapKaca
KM3rOTOBJIeHA CIIelMa/IbHasl BHYTPeHH A YIIaKOBKa 13
6H0COBMeCTHMOrO IVIACTHKA, KOTOPas IIPeloXPaHseT
BHEIIHHUUN HaHOCTPYKTYPUPOBAHHEIN KPOBOOCTAaHAB-
JIMBAIOUMU C/IOM OT B3aUMOJEHUCTBUA C YIIaKOBOY-
HOI IIJIEHKOH M MeXaHHUYeCKHX NOBpeXIeHUH. Bce
OCHOBHBIE paboTHI 110 KCC/IeJOBAHHIO OHOII0NNMEPOB
U BBIIIYCKY OIIBITHBIX 9K3eMILISIPOB H3/e/IUs IIPOBe-
IeHBI B aHATUTHYeCKOM 1abopartopuu 3HTLI.

[lapTHepaMHu IpoeKTa, KOTOPHIH MOAJepKaH
MununpomToprom PO, aensorcs CaMapcKUM rocyaap-
CTBEHHBIU MeJULIMHCKUU YHUBEPCUTET, IZe IIPOBO-
OUIKCh UCCIeIOBAHMS Ha JKMBOTHBIX, a Takke HHUH
BUpycosoruu uM. [J1.M.MBanosckoro PAMH (MockBa),
BBIIIOJIHMBIIM K HCC/IeJOBAHU S Ha KJIeTKaX.

B HacTosimee BpeMs aiTe3UBHBIM TOMeOCTaTH4e-
CKHHU KJIETOYHBIM KapKac [JIsl YCKOPeHHOM pereHe-
PallM{ TKaHH IIPOXOAHUT IpPOLeypy PeTUCTPalltH,
ocsie yero 6yeT HalaskeHO OIBITHOE IIPOU3BOACTBO.

ok k

Pa3paboTKu OIS MEAUIUHBI U OUOJIOTUU CTATH
OOHUM K3 T[JIAaBHBIX HaIllpaBJIeHHUHN PaboTh
3HTL, onpoBepras yCTOSIBIIMICS Te3HC, UTO
3eJjieHOTpaj — TOPOJ, UCKIIOUUTEIbHO MUKPOIJIEK-
TPOHHOM MPOMBIIIJIEHHOCTH. Bripouem, B Ipous-
BOJCTBe COBPeMeHHBIX MeQHUIIMHCKUX N3O enHN
Bce 6oee MIUPOKO MPUMEHSIOTCS TeXHOJIOTHU,
pPOACTBeHHBIE HCIIONIB3YeMBIM B 3JIeKTPOHHKE,
a HOBas MeOUIIMHCKAs TeXHHKA HeMbICJIMMa Oe3
MOCJeAHUX AOCTHUKEHUH IOJYIPOBOLHUKOBOU
OTpac/H. [ |

The partners of the proj-
ect, which is supported by the
Ministry of Industry and Trade
of the Russian Federation,
are the Samara State Medical
University conducting ani-
mal studies and the Ivanovsky
Research Institute of Virology
of Russian Academy of Medical
Sciences (Moscow) performing
the research on cells.
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Currently, the adhesive homeo-
static scaffold for the accelerated
tissue regeneration undergoes
registration, after which pilot
production will be set up.

ok ok

ZNTC puts major emphasis on the
developments for medicine and
biology thus refuting the estab-
lished thesis that Zelenograd

is the city focusing only on
the microelectronics industry.
However, in the production of
modern health care products the
technologies, which are related
to those used in electronics, are
being more widely used; the new
medical equipment is inconceiv-
able without the latest achieve-
ments of the semiconductor
industry. [ |



