NHCTUTYT ABTOMATUKW W MPOLIECCOB YTMNPABJIEHUA
INSTITUTE OF AUTOMATION AND CONTROL PROCESSES

OBOPYJOBAHUE /14 SKCIMPECC-MOHUTOPUHIA
HAHOPA3MEPHbIX OB bEKTOB B XXUAKWUX CPEAAX

EQUIPMENT FOR THE INSTANT INVESTIGATION
OF NANOSCALE OBJECTS IN LIQUID MEDIA

OMNWUCAHUE

MpoekT npeaHa3HayeH Ans 6eCKOHTAKTHOrO, OnepaTUBHOIO U BbICOKOTOYHOMO M3MEPEHUS pa3MepoB, HaHO-
YacTuL, B XUAKUX HAHOKOMMO3UTax 6e3 nsonaumm obpasua oT BO3OeNCTBUS BHELLUHUX HEKOHTPONUPYEMbIX
BO34eNCTBUIA (BUOpaLMiA, aKyCTUYECKUX LLIYMOB, NepenagoB Temnepatyp). PaspaboTtka TexHonorum npegna-
raemoro ycTpoicTea 6asnpyeTcst Ha UCMONb30BaHUM M3BECTHOIO MeToAa AMHAMUYECKOrO paccesiHusl cBeTa
(OPC), ocHoBaHHOro Ha perucTpauuy BpeMeHHbIX (ryKTyaunit UHTEHCUBHOCTM PacCesHHOTO U3MyyeHus,
Bbl3blBAEMbIX GPOYHOBCKMM ABWMXEHMEM UCCedyeMblx YacTuy,. B oTnunume oT cyliecTByOWMX B HACTOsI-
Llee BpeMsi U3MepuTenbHbIX NpnbopoB., peanuaytowmx metog OPC, B npeanaraeMomM yCcTponcTBe onepauus
BPEMEHHOIO YCPEAHEHUS AaHHbIX O ryKTyaLUnsiX UHTEHCMBHOCTM CNeK-MOAYNMPOBaHHbLIX BOSH 3aMeHsI-
eTcs onepaumei NPoCcTPaHCTBEHHOMO YCPeQHEHUS!, YTO NO3BOSSIET Ha 2—3 nopsiaka NOBLICUTbL CKOPOCTb 06-
paboTKM OaHHbIX.

DESCRIPTION

The current project is aimed at development of means for noncontact, high-speed and high-precision
measurements of size of nanoparticles in liquid nanocomposites without isolation of sample from external
uncontrolledinfluences (vibration, acoustic noise, temperature fluctuations etc.). The device underdevelopment
is based upon the well-known technique of dynamical light scattering (DLS) which, in its turn, is based upon
registration of temporal fluctuations of intensity of scattered light caused by the Brownian movement of the
particles under study. In contrast to the existed devices, the proposed one utilizes spatial averaging of the
data on fluctuations of intensities of speckle-modulated lightwaves instead of the temporal averaging. This
technique makes it possible to increase data processing speed up to 2-3 orders of magnitude.

NMPENMYLLECTBA MAJOR ADVANTAGES
o Bo3aMoXHOCTb UccnenoBaHUA KMHETUKW HaHo- o Ability of investigation of nanoparticles kinetics
YacTuL B XXWOKOCTAX NPU MPOTEKaHUM HEPaBHO- during nonequilibrium processes in liquid
BECHbIX NPOLEeCCoB media
o MeHbllee no cpaBHEHUIO C aHanoramu Bpems o Higher measurement speed (in comparison with
NPOBEAEHUSA U3MEPEHUN similar measurements systems)
o Hu3kas no cpaBHEHMIO C aHaNoOrMyYHbLIMKU CUCTe- o Low cost (in comparison with similar
MamMu CTOMMOCTb measurements systems)
OCHOBHbIE XAPAKTEPUCTWKN MAIN CHARACTERISTICS
o [AuanasoH pasmepoB YacTtuy ot 3 go 3000 Hm o size range of the particles in liquid media 3—
o MOrpeLHoCcTb n3MepeHun He 6onee 20%, 3000 nm
o Bpems NpoBefeHVNs U3MepeHuin — He Gonee B measurement error is not move than 20%
60 mc. o measurement speed is not move than 1/60 ms
O BpeMeHHOoe pa3pelleHve — 2 MC o time resolution — 2 ms
O KONMMYecTBO pacTBopa WNu B3BecW Ans aHanu- B minimal volume of liquid media under study —
3a — He MeHee 2 Mm® no less than 2 mm?
OBJIACTb NMPMMEHEHUA FIELD OF APPLICATION

HaHoTexHonornyeckne, xumudeckue, 6uornormye-  Nanotechnological, chemical, biological and bio-
cKkue, BruoTexHonornyeckne nccnenosaHus v npous-  technological fields of research and manufacturing.
BOJCTBO.

u NNIOUOHX3LOHVH




MOTPEBUTENN MPOOYKLINA

[MoTeHunanbHbIMM NOTpebuTensMn paspabaTbiBa-
eMoV NPoAyKUMN SBRSIOTCA NPeanpusaTUst Xummnye-
ckoro, Guonornyeckoro n BGUOTEXHONMOrMYECKOro
KOMMIIEKCOB HAYKWN U TEXHWKM.

OxpaHa npaB

MHTEenMeKTyanbHOM CO6CTBEHHOCTHU

MopaHbl 3asBKM Ha MOMyyYeHWe MaTeHTOB, 3allu-
LLLAIOLLIMX OCHOBHbIE PELUEHUs, fexallne B OCHOBE
pa3paboTKu.

Intellectual property
Applications for the patents have been filed.

PRODUCT CONSUMERS

Potential product consumers include chemical, bio-
logical and biotechnological facilities of the scientific
and industrial organizations

PykoBogutens npoekTa: 0.¢h.-M.H. One2 bopucoeuy Bumpuk,

Ten. (423)245-38-26

E-mail: oleg_vitrik@mail.ru
Head of the Project: Oleg Vitrik, D. Sc. (Physics and Mathematics)

Tel. (423)245-38-26

E-mail: oleg_vitrik@mail.ru

Anpec

690041, BnagusocTok, yn. Paguo, 5

OupexTop — akagemuk KynedinH KOpuin Hukonaesmy
Ten./cbakc (423) 231-04-39 / (423)-231-04-52
E-mail: director@iacp.dvo.ru

MHTepHeT-canT: www.iacp.dvo.ru

Address

5 Radio Street, Vladivostok, 690041
Director — Yuri Kulchin, Academician
Tel./fax (423) 231-04-39 / (423) 231-04-52
E-mail: director@iacp.dvo.ru

Website: www.iacp.dvo.ru




NHCTUTYT XUMUN
INSTITUTE OF CHEMISTRY

NnPOM3BOACTBO HAHOCTPYKTYPUPOBAHHbBIX
BbICOKO3®®EKTNBHbLIX COPELIMOHHO-PEATEHTHbBIX MATEPUAJIOB (CPM)
AN O4UCTKU XKXNOKNX PAONOAKTUBHBIX OTXO40B (2KPO)

MANUFACTURE OF HIGH-EFFICIENCY SORPTION-REAGENT MATERIALS (SRM)
FOR LIQUID RADIOACTIVE WASTE (LRW) TREATMENT

OMNUCAHME

CospgaHune NpoMmbILLNEHHOTO MPOW3BOACTBA MO Nory-
YEHWI0 HOBbIX BbICOKO3M(EKTNBHBIX HAHOMaTepua-
NOB AN OYUCTKM XUOKUX PaAN0aKTUBHBIX OTXOOO0B.

DESCRIPTION

Creation of an industrial-scale manufacturing unit for
novel high-efficiency nanomaterials to be applied in
liquid radioactive waste treatment.

TEXHVWYECKNE XAPAKTEPUCTUKN CPM

Mokaszatenb Cneuundmkaums
OcHoBa copbeHTa Cwvnukat
BrewHnn Bug [panynbl

McxopHoe cbipbe 1 XMMPeaKkTUBbI

YKnpgkoe ctekno HaTpueBoe,
Bapwvii XNOPUCTBIA TEXHUYECKUI (BBICOKOTOKCUYEH);
ConsiHas KMCnoTa; rMapOOKMCh HAaTpusi; Boaa

MexaHuyeckas NPOYHOCTL rpaHyn

15 MMa

YaenbHasi NOBEPXHOCTb Mo agcopbumm
METWIEHOBOrO ronyboro

200-400 m?/r

HacbinHas nnoTHOCTb

0,5-0,7 rlcm®

KoadhpmumneHT pacnpeaeneHnsa cTpoHums
B MOPCKOW BoAe

1000-5000

KoahdhnumneHT 04nCTKM MOPCKOI BOAbI
OT PaAMOHYKMMO0B CTPOHLMS

npu CKOPOCTM MOTOKa 5 K.0./y,

BbicoTe dunbrpytoLero cros 0,7 m

10 000-100 000

MnaBy4yecTb OrtcyTcTBYET

MpumeHeHne [na o4ncTKM XnOKMX pagmoakTUBHBLIX OTXOOO0B OT paguo-
HYKIMMAOB pasfnMyHOro XMMUYEeCKOro coctasa

YnakoBka BnaroHenpoHuuaeMble OyMaxHble NakeThbl

YTunusaums 3axopoHeHne B KayeCcTBe HETOKCUMYHbIX MPOU3BOACTBEH-

HbIX OTXO040B

Cpok rogHocTH

2 roga

Ycnosus TpaHCnopTnpoBaHUA

Bcemu Bugamum TpaHcnopTa

Ycnosus XpaHeHusA

Ha cknagax B 3akpbiTOi Tape, 3awuwiasi NpodykT OT 3a-
rPA3HEHUST U UCKIIOYasi KOHTaKT C APYrMMU XUMUYECKUMM
BellecTBamu

[ononHuTtenbHble cBeageHus

HeTokcuueH; noxapo- v B3pbiBo6e3onaceH; He roptou

CopbuunoHHo-peareHTHble MaTepuansl (CPM) no xapaktepucTnkam NpeBOCXOOAT NyyllnMe OTEYECTBEHHbIE

n 3apy6e>|<Hb|e aHanoru.

u NNIOUOHX3LOHVH




& HAHOTEXHOJ10I'nMn

SRM MAIN SPECIFICATIONS

Characteristics Specifications
Sorbent base Silicate
Appearance Grains

Initial raw materials and reagents

Liquid glass (sodium); barium chloride of technical
grade (highly toxic); hydrochloric acid; sodium
hydroxide; water

Grain mechanical strength

15 MPa

Specific surface area
(methylene blue adsorption)

200-400 m?/g

Bulk density

0.5-0.7 g/cm?®

Strontium-90 distribution coefficient in seawater

1000-5000

Strontium-90 decontamination factor in seawater
at flow rate 5 bed volumes/hour
and bed height 0.7 m

10 000-100 000

Floatability

N/A

Field of application

Decontamination of liquid radioactive waste from
radionuclides of different chemical compositions

Packing Humidity-resistant paper packs
Disposal In the form of non-toxic industrial waste
Working term 2 years

Transportation Any transportation means

Storage conditions

At storage facilities in closed boxes with protection
from contamination and exclusion of contact with
chemical substances

Additional information

Non-toxic, fire- and explosion-resistant,
non-combustible

The sorption-reagent materials (SRM) have virtually surpass the best similar products available at domestic
and international markets with respect to main specifications.

NMPENMYLLECTBA
HAHOCTPYKTYPUPOBAHHbIX CPM

o O6nagatoT MNOBbLILWEHHON CEMNEKTUBHOCTBIO K
OOMroXMBYLLMM PagUoHYKNMAaM CTPOHLMS, KO-
fanbTa, ue3ns n anbda-nusnydatenen;

o [lo3BonslOT MNepeBecTn paguoHyKnuabl U3
Xngkon pasbl B TBEpAyH, YTO 3HaYUTENbHO
(8 4—10 pas) cokpalyaet obbembl TBEPAbLIX pa-
anoakTmeHbix otxogos (PAO), nognexawux 3a-
XOPOHEHMI0. YMeHbLIaT obme pacxodbl Ha
nepepabotky PAO;

o O6ecneunBaloT HagEXHYH OYUCTKY BOL pas-
FNINYHOTO XMMMYECKOIO COCTaBa OT paguoOHYKIK-
palel-H

o O6ecneunBatoT a(PPEKTUBHYO OYMCTKY BbICO-
koconeHbIx XKPO oT JONroXMBYLLMX pagnoHyK-
nuaos;

o [MotpebHocTb CPM B AeCATKM pa3 MeHbLUe MoT-
pebHOCTN COpBEHTOB, MOMYYEHHbIX MO APYrUM
TEXHOMOMNAM, a 3KOHOMMYeckass adekTms-
HOCTb NpuMeHeHnss CPM 3HauMTenbHO BbiLLE.

ADVANTAGES OF NANOSTRUCTURED SRM

o SRM have increased selectivities with respect
to long-lived radionuclides of strontium, cobalt,
cesium, and a-irradiators.

o SRM enable one to transform radionuclides
from the liquid phase to the solid phase, which
dramatically (4-10-fold) reduces the volume
of solid radioactive waste (SRW) to be sent
for permanent disposal and, therefore, total
radioactive waste management cost.

o SRM provide reliable decontamination of waters
of various chemical compositions from long-lived
radionuclides, in particular, decontamination of
high-salinity LRW.

o SRM expenditure is dozens-fold lower than that
of sorbents manufactured in accordance with
other technologies, whereas the efficiency of
SRM application is much higher.




OBJTIACTb MPUMEHEHWA
MpoMbIlNEHHbIE  MPeanpUaTUS,
MbILLTEHHBIA KOMMIIEKC.

0BOpPOHHO-MpO-

MOTPEBUTENN NPOOYKLUNN

AJC. TpaHcnopTHble NPeanpuATUS, UMetoLLe CUC-
TeMbl CrMBa NbSAMNbHbIX BOA, 3arps3HEHHbIX NpuMe-
CAMU U XXUOKUMW PaaMoakTUBHbIMK oTxodamu. Op-
raHv3auum 060pOHHO-NPOMbILLIIEHHOMO KOMMIIEKCa,
ocyLLecTBrsoLME COPOC 3arpsi3HEHHbLIX TEXHOMO-
rmyeckux Bop (opraHuka, KPO) B OKpyxaroLlyto

cpeay.

OxpaHa npaB
VMHTEenneKkTyarbHON COGCTBEHHOCTH
PaspaboTtka 3awuiieHa nateHTamu P®.

Intellectual Property
Patented in Russia.

PykoBoauTens npoekTa:

FIELD OF APPLICATION
Industrial plants and factories and the defense-
industrial sector.

PRODUCT CUSTOMERS

Nuclear power plants, transport companies having
system of disposal of drain waters contaminated by
differentimpurities and liquid radioactive wastes, and
defense-industrial sector plants performing disposal
of contaminated technological waters (organics,
LRW) into environment.

Yn.-kopp. PAH AepameHko BaneHmuH AnekcaHOpoeu4
Ten. (423) 231-35-83, Ten./dpakc (423)-231-25-90

E-mail: avramenko@ich.dvo.ru

Head of the Project: Valentin Avramenko, Corresponding member of RAS
Tel. (423) 231-35-83, tel./fax (423)-231-25-90

E-mail: avramenko@ich.dvo.ru

Anpec

690022, BnagmsocTtok, npocn. 100-netna Bnagnsoctoka, 159
Oupektop — akagemuk CepriueHko BaneHTuH ViBaHoBuY

Ten./daxc (423) 231-25-88, (423) 231-18-89
E-mail: chemi@ich.dvo.ru
WHTepHeT-canT: www.ich.dvo.ru

Address

159, Prospect Stoletya Vladivostoka,
690022, Vladivostok

Director — Valentin Sergienko, Academician
Tel./fax (423) 231-25-90, (423) 231-25-88
E-mail: chemi@ich.dvo.ru

Website: www.ich.dvo.ru
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NHCTUTYT XUMUN
INSTITUTE OF CHEMISTRY

NMPON3BOACTBO HAHOCTPYKTYPMPOBAHHbBIX MOAN®ULNPOBAHHBIX COPBEEHTOB (HC)
A9 O4HNCTKKU CTOYHBIX U J1bAJTIbHBIX BOA OT OPITAHUYECKX NMPUMECEN

MANUFACTURE OF NANOSTRUCTURED MODIFIED SORBENTS (NS)
FOR DECONTAMINATION OF WASTE AND DRAIN WATERS FROM ORGANIC IMPURITIES

o HAHOTEXHOJIOIMNN

OMUCAHWE

Co3pgaHvie NpoMbILLNIEHHOTO NPOV3BOACTBA MO Nonyye-
HWIO HOBbLIX BbICOKO3((EKTUBHBIX HAHOCTPYKTYPUPO-
BaHHbIX COPGEHTOB AN OYUCTKN NPOMbILLNEHHBIX CTO-
KOB U MbAMNbHbIX BOA OT OPraHUYeCKNX 3arpsisHeEHNi, B
TOM yucre u HedpTenpoayKToB.

NMPEMMYLLECTBA

o ObGecneunBaloT 6ornee BbICOKME KAyYecTBO U Ha-
OEXHOCTb OYMCTKM 3@ CHET CBOMX XapaKTEPUCTUK:
COpOBLUMOHHOM EMKOCTW, BOAOMOINOLLEHMS, NaBy-
yecTn. CToMMOCTb copbeHTa HAMHOIO HWXe poc-
CUINCKMX 1 3apyOexXHbIX aHarnoros.

o Bce martepuanbl akonormdecks GesonacHbl Ans
YeroBeka 1 oKpyxatoLen cpeapl.

o OTpaboTaHHbIi HAaHOCTPYKTYPUPOBAHHbLIA  COp-
OEHT MHOrokpaTHO pereHepupyeTcs U MOBTOPHO
ncnonb3yetcs 6e3 notepu nepBoOHOYasbHbIX aj-
COPOLIMOHHbIX CBOWCTB.

OCHOBHBbIE XAPAKTEPUCTUKN

BnepBble B MMPOBON MpakTUKe HAHOCTPYKTYpUpOBaH-
Hble COPOEHTbI MPOU3BOAATCS N3 TEXHOTEHHBIX U NpU-
POAHbLIX BbICOKOMOPUCTLIX MUHEPanbHbIX MaTepuanos
(kepamauT, NepnuT, aprunnut, BynKaHudyeckue Tydbl,
KMpNMYHasa KpoLlka u Ap.) MetogoMm agcopbumoHHON
0bpaboTkM B razoBon ase yrneBogopOAHbIX COoeau-
HeHuin. B pesynsrate 06paboTky CBOMCTBA UCXOOHbIX
MaTepuanoB MPUHUMMMANbHO MEHSIIOTCS: BCA MUHe-
panbHas MOBEPXHOCTb rPaHyr, BKAYas W CTEHKU
BHYTPEHHUX OTKPbITbIX MOpP, CTaHOBUTCHA rMapodob-
HOW, T.e. HE CMa4yMBaeTCs BOAOMW, HO BMECTE C TeM aK-
TMBHO CMa4MBaETCH XUAKAUMU yrneBodamu, ussrekas
MX 13 BOOHbIX PacTBOPOB.

MOTPEBUTENN NMPOOYKLUNA

lMpoMmbIlWNEHHbIE NPEeanpUsaTUsi, OCYLLECTBNSKLLINE
cOpoc 3arpsA3HEHHbIX TEXHONOMMYECKMX BOL B OKpY>Ka-
foLLyt0 cpeay, B TOM Y/iCne MallMHOCTPOUTENbHbIE, He-
dpTexMmmyeckne, sHepreTnydeckune npeanpuatmsa (TOL,
A3C), NnpegnpuaTra NErkon 1 NULLLEBOM NPOMBbILLIEH-
HOCTW. ABTOMapKX 1 aBTOXO3ANCTBA, CyAa MOPCKOro 1
pe4Horo roTa, TOKOMOTUBHbIE AEMn0 Xene3HoaAopoX-
HOro TpaHCcnopTa, adpornopTbl, TOProBble U PbIGHbIE
nopTbl M Op., MMelLne CUCTEMbI CNMBa NbSAMbHbIX
BOJ, 3arpsi3HEeHHbIX OpPraHNYeCKUMU NPUMECSIMM.
OTpaboTaHHbIi  HAaHOCTPYKTYPUPOBAHHbLIA  COPOEHT
MOXHO TaKKe MCMonb3oBaTb B KAYeCTBE BbICOKOIMD-
(hEKTUBHOrO CTPOUTENBbHOrO Martepuana npu npoms-
BOACTBe acdanstobeToHa.

DESCRIPTION

Creation of a manufacturing unit for novel highly efficient
nanostructured sorbents used in decontamination
of industrial waste and drain waters from organic
contaminants, including oil products.

MAIN ADVANTAGES

o The materials provide higher quality (as
compared to available analogs) and reliability
of decontamination due to their improved cha-
racteristics: sorption capacity, water absorption,
and floatability. The sorbent production cost is
much lower than that of commercially available
analogs at domestic and international markets.

o The materials are ecologically safe for humans
and environment.

o The expended nanostructured sorbent is a subject
of multiple regeneration/repeated use cycles
without loss of initial adsorption properties.

MAIN CHARACTERISTICS

For the first time in the world practice, nanostructured
sorbents are manufactured from man-made and natur-
al high-porosity mineral materials (haydite, perlite, argil-
lite, volcanic tuffs, crushed brick etc.) by the adsorption
treatment in the carbon compounds gas phase. The
original materials properties undergo principal changes
upon treatment: all the mineral surface of grains
becomes hydrophobic, i.e., it is not wetted by water,
but is thoroughly wetted by liquid hydrocarbons, thus
removing them from aqueous solutions.

PRODUCT CUSTOMERS

Industries performing disposal of contaminated
technological waters into environment, including
manufacturing engineering, petrochemistry, heat and
nuclear power plants, light and food industries. Car
parks and transport companies, marine and river
vessels, railway locomotive depots, airports, merchant
and fishery ports etc. performing disposal of drain
waters contaminated with organic impurities.

The expended nanostructured sorbent can be also
used as an efficient construction material for asphalt-
concrete manufacture.

OBJIACTb MPUMEHEHWA
MpoMmblILLTIEHHbIE NPEAnPUATUS, TPaHCMOoPT,
CenbCcKoe X03ANCTBO.

FIELD OF APPLICATION
Industry, transport, and agriculture.

PykoBoguTtens npoekta: 8.m.H. KO0akoe AnexkcaHOp Anekceeeuy

E-mail: etcih@mail.ru

Head of the Project: Alexander Yudakov, D. Sc. (Engineering)

E-mail: etcih@mail.ru



BMOJIOrO-NMOYBEHHbIN UHCTUTYT
INSTITUTE OF BIOLOGY AND SOIL SCIENCE

PASPABOTKA BUOTEXHOJ10IMN MOJTYHEHNA CUJTUKATEMHOB
C UEJIbIO CUHTE3A HAHOMATEPMAJIOB N HAHOCTPYKTYP
A4 NEPCMNEKTUBHOIO NPUMEHEHUSA B COLIMAJIBHO-OKOHOMNYECKOW COEPE

DEVELOPMENT OF BIOTECHNOLOGY METHODS OF SILICATEIN
PRODUCTION FOR SYNTHESIS OF NANOMATERIALS AND NANOSTRUCTURES

OMNMNCAHUE

OGHapyXeHa MHOXXeCTBEHHOCTb (hopM Bernka cunukatemHa y MOpPCKux rybok, HeKoTopble U3 HUX obnagaroT
HeOObIYHOW CTPYKTYPON, YTO AeraeT 3TM 0ObeKkTbl MEPCNEKTUBHBIMU A115 pa3paboTku HOBbIX MaTepuarnos.
CvinvkaTeunHbl BbINMOMHSAIOT ABOVHYH (OYHKLNIO — SH3MMAaTUYECKYIO 1 CTPYKTYpPOOOpasytoLLyto, YTO NO3BOss-
€T nomnyyaTtb ynopsAoYEeHHbIE HaHOCTPYKTYPbl CUMMKATOB in Vitro. 3Ty Bernkun KatanuanpyoT Takke CUHTE3
MaTepuarnoB Ha OCHOBE OKCMAOB METAnoB, a Takke obpa3oBaHMe HaHOYaCTUL, MeTansoBs.
Vcnonb3oBaHne MOPCKMX OOBLEKTOB AN peann3aunm ynpaBnseMoro CMHTe3a CUnMkaToB U HaHOYacTuy, Me-
TannoB MNO3BONUT CO34aTb YHUKAmbHbIE HOBbIE Matepuarnbl Y U30ennsi Ha Nx OCHOBE, Takmne Kak ounbTpbl,
KatanusaTopbl C 3agaHHbIM pa3mMepoM Mop, MUKPOKAMNCynbl AMs NEKapcTB, YNPOYHSIOWME HanomnHUTenm
KOMMO3NTOB, ANMPPAKLNOHHbIE PELUETKN OMTUYECKUX OATYMKOB, MaTepuanbl Ans cOo3daHust TPeXMEepPHbIX
KOMMOHEHTOB CBEPXMOTHbBIX ONTUYECKMX N NTEKTPOHHBLIX CXEM.

B [1BO PAH BnepBbie B Mvpe pa3paboTaH BMOTEXHONOrMYecknin cnocob nonyyeHust 6enka cunmkatenHa
C UCMOMNb30BaHMEM KyrbTypbl KIETOK pacTeHun. B pamkax gaHHOrO mpoekTa OCyLLEeCTBIISIETCA M3yveHune
PU3MKO-XMMUYECKMX CBONCTB HOBbIX HAHOMaTepuraroB, B TOM YMCMe Ha OCHOBE PEKOMOWHAHTHbBIX CUMMKa-
TEUHOB, Y BO3MOXHOCTb MCMOMb30BaHNS MX B HOBbIX 006MacTax MpUMEHEHUs, Takmx Kak npoTe3npoBaHne
KOCTHOWM TKaHW, 06NMLIOBKa MeTanmMyYeckux UMNaHTaToB, NPOM3BOACTBO UHKaMNCYyNMPOBaHHbIX NIEKapCTB.
Llenb nccnegoBaHmm cOCTOUT B U3yYeHMM NPOLIECCOB BUOMMHEPanNmn3aLmn B X1UBbIX CUCTEMaX U MCNOMb30-
BaHUM MOMYYEHHbIX 3HAHWI OJ1S CO34aHNS HAHOPAa3MepPHbIX MaTeprarnoB C 3a4aHHbIMU CBOMCTBAMMU.
3adayu npoekma:

o onpeaeneHvue CTPYKTypbl U OyHKLMK BenkoB rybok, y4acTByoLMX B 0Opa3oBaHMM HaHOCTPYKTYpUpO-
BaHHbIX CMITMKATOB, MPOBEAEHNE FEHETUYECKOrO aHanm3a C Lenbio NonyvyeHns pekombnHaHTHbIX 6en-
KOB U1 onpeaerneHns nx bruokatanMTn4ecknx CBONCTB;

o pa3paboTka MeTOAOB MONyyYeHus1 NpenapaTMBHbBIX KONMYeCTB (PepMEeHTaTVBHO aKTUBHbIX CUIMKaTen-
HOB 119 NOCMeayLero NpUMeHeHNs KItoveBbiX 6EeMNKoB B HAHOTEXHOMNOMK;

B MonyvYeHne HaHopa3MepHbIX MaTepuanos ¢ 3agaHHbIMU CBOMCTBaMM Ha OCHOBE KPEMHE3eMOoB ANs nu-
Torpadun, ONTOINEKTPOHMKK, a Takke Ars co3gaHns GOCOBMECTUMBIX, B TOM YMCIe HAHOKOMMO3NUT-
HbIX, MaTepuarnos;

o ynpaBnseMbli PUTOCMHTE3 HAHOYaCTUL, METansoB.

A

[NepBasi 3kCnpeccnoHHas cucre-
Ma cunukaTemMHa B 3yKapuoTu-
Yeckumx KneTkax. A) TpexmepHoe
n3obpaxeHne knetkn Tabaka
Nt-SG, nocTpoeHHoe npu mno-
MowM  nporpammbl  Z-stack,
KOHhoKarnbHass  MUKPOCKOMUS.
PekoMOVHaHTHBIN  cunnkaTenH
CnUT € 3eneHbIM dryopecumpy-
towmm 6enkom GFP. KoHrnome-
paTtbl cunukatenHa pasMepoM
300-500 HM BMAOHbI Kak 3ene-
Hble Touku. B) kynbTypa kneTok
Tabaka Nt-S, cogepxalasi reH
cunukaTtenHa

First expression system of silicatein gene in eukaryotic cells. A) A three-
dimension view of a tobacco cell Nt-S obtained with the Z-stack software,
confocal microscopy. A recombinant silicatein is fused with the green
fluorescence protein (GFP). Conglomerates of silicatein 300-500 nm in size
are visible as green dots. B) The cell culture of tobacco Nt-S containing a
silicatein gene.
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DESCRIPTION
Multiple forms of the protein silicatein have been discovered in marine sponges. Some of them possess
unusual structure that allows development of new perspective materials. In nature, silicateins perform an
enzymatic and structure-forming function that allows the formation of highly ordered nano-structured silicates
in vitro. These proteins are also capable to catalyze the synthesis of nano-structured metal oxides and metal
nanoparticles.
Biomimetic studies with using marine organisms will allow construction of unique novel materials and
products based on them, such as filters for water purification, catalysts with nano-sized pores, drug delivering
microcapsules, filling material of composites, diffraction gratings of optical sensors, materials for construction
of 3-D components of superdense optical and electronic integrated circuits.
A biotechnological method for silicatein production using plant cell cultures was developed for the first
time. This project of Far Eastern Branch of Russian Academy of Science is aimed on studying the physical
and chemical properties of new nano-materials based on recombinant silicateins. Perceptiveness of using
recombinant silicateins in such new areas as dental prosthetics, veneer of bone implants and capsulated
drug production is also considered.
The goal of the investigation is studying processes of bio-mineralization in living systems and using the
knowledge for construction of novel unique materials with tailored properties.
Objectives of the project:
o Genetic analysis and evaluation of protein structures and functions important for silica condensation in
sponges and formation of silica nano-structures.
o Development of methods aimed on production of large amounts of enzymatically-active silicateins for
nanotechnologies.
o Obtaining nano-scale tailored silica materials for lithography, optoelectronics, biologically compatible
materials.
o Controlled phytosynthesis of metal nanoparticles.

MAJOR ADVANTAGES
Biotechnological method of obtaining recombinant
silicateins with using plant cell cultures creates

MPENMYLLECTBA
BroTtexHonornyecknit cnocod nonyyYeHuss UCKyCCT-
BEHHbIX CUINMKATEMHOB NPW MOMOLLM KyNbTYpbl Kre-
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TOK pacTeHWIA MOXET CTaTb OCHOBOW ANs pa3paboT-
KM HaHOOWOTEXHONMOTMM MOMYYEeHNs] KPEeMHUEBbIX
CTPYKTYp, HEOBXOOUMbIX AN U3rOTOBIEHNST HOBbIX
HeopraHM4yeckux MaTepuanoB W MNEepCnekTUBHbIX
pa3paboToK Ha MX OCHOBeE.

MHHOBaLMOHHbBIA MeTOA4 MO3BONSET MOMyYnTb pe-
KOMOVHaHTHbIE CUMMKaTeUHbl Kak B Buae HaTuB-
HOro, He MOAMMUUMPOBAHHOIO CUIMKAaTeMHa, Tak
N B BUAE XMMEPHOIO CUMMKaTEMHA, YTO OTKPbIBaET
BO3MOXHOCTb MOMyYeHUS MPUHLMNNANBHO HOBbIX
MaTepuanos ¥ nocregyoLero macltabupoBaHms
TEXHONMOrM4ecKoro npotecca.

ToyHoe onpegeneHne pa3mepoB
HaHoyacTuy cepebpa B TpaHCreH-
HOWM KynbType kneTtok Tabaka Nt-S
C NMOMOLLbI aTOMHOW CUTOBON MUK-
pockonuu. Pa3mepbl HaHo4acTul,
27,51 35 Hm

Precise determination of silver
nanoparticles in transgenic cell
culture of tobacco Nt-S identified
by atomic forces microscopy. The
sizes of nanoparticles are 27.5 nm
and 35 nm

a base for development nano-biotechnologies of
silicate structures, metal nanoparticles and other
composite nano-scale materials.

The innovative method allows obtaining native
recombinant silicateins as well as silicatein-protein
fused chimeric proteins, which may be useful for
creation of principally novel materials, such as
titanium silk or silica silk.
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OCHOBHbIE XAPAKTEPUCTNKIN

Byaet nonyyYeHo M MCCneaoBaHO HECKONbKO Bapu-
aHTOB XMMepHbIX GenkoB Ha OCHOBE CUnMKaTenHa.
MpepnonoxutenbHo, Hanbonee MHTEPECHbIMU Ang
HaHOTEXHONornMMNM cBocTBamMmn OyageT obnagartb Xu-
MepHbI 6enok coctasa LUENK-CUNUKATENH Ansl Mo-
NyYeHnss MaTepuanoB «CUNUKaTHBIA LWENK» U «TU-
TaHoBbIV LWenky». Kpome Toro, ¢ Mcnonb3oBaHWeM
aKTUBHOIO cunmkaTtenHa MoryT 6biTb NONyyYeHbl Ha-
HoyacTuLbl cepebpa 1 30roTa 3afaHHbIX pasmMepos,
a Takxke UX CrniiaBoB.

NOTPEBUTENV NPOOYKUWN

MeauvumHckme  ydpexaeHus, apmaleBTUYeCKUe
NpeanpuUsTASA, NPON3BOAMUTENM 3MNEKTPOHHOTO U On-
Tuyeckoro o6opynoBaHKs (HAHOBOMOKOH, HAHOTPY-
60K, HaHOKPWCTaNoB).

OBJIACTb NMPUMEHEHWA

MegnumHa. ®apmaueBTrnyecKkas NPOMbILLITEHHOCTb.
Mpon3BOACTBO 3MEKTPOHHOIO M ONTUYECKOro 060-
pyOoBaHus.

BHelHWiA BUA BOOHbIX CyC-
neH3u HaHovacTuL, ceped-
pa, MOMyYeHHbIX C MOMO-
b0 9KCTpakTa O0bbIYHON
KanmnycHomn KynbTypbl Taba-
ka (Nt) n kyneTypbl Tabaka c
reHom cunukarenHa (Nt-S)

OxpaHa npaB
VMHTEenneKTyarbHOM COGCTBEHHOCTH
PaspaboTtka 3awuiieHa nateHTamu P®.

Intellectual property
The elaboration is protected by Russia
Federation patents.
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PykoBoguTenb npoekTa:
4s1.-kopp. PAH Bynzakos
Ten. (423) 237-52-79

E-mail: ibss@eastnet.febras.r

MAIN CHARACTERISTICS

Several variants of chimeric silicateins will be ob-
tained. Probably, the most interesting properties
for nano-technology will show such materials
as nano films, layers and tubes composited of
nanosilicates and nanosilicates arranged or fused
with nanostructured silk, metals and metal oxides.
Furthermore, targeted green synthesis of metal
nanoparticles will be useful for obtaining fine-
sized nanoparticles of silver, gold and their alloy
combinations.

PRODUCT CONSUMERS
Medicine, pharmaceuticalcompanies, manufacturers
of electronic and optic devices.

FIELD OF APPLICATION
Medicine, pharmaceutical industry, production of
electronic and optic equipment.

er suspensions of silver nanoparticles obtained with using extracts

of normal callus culture of tobacco (Nt) and tobacco culture expressing a
silicatein gene (Nt-S)
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Tel. (423) 237-52-79
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