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Welcome from the ISTC Scientific Advisory Committee

On behalf of the Scientific Advisory Committee (SAC) of the International Science and Technology Center
(ISTC), let me welcome you to participate in this 14™ ISTC SAC Seminar, “Developing Innovation and
Technology Transfer in a Global Security Environment.” It is very gratifying to note that so many experts
and students from the ISTC member states and other countries are attending this Seminar. The
participants are drawn from institutes, universities, governmental and non-governmental organizations,
and private industry to share with all of us their technical achievements, commercial successes, important
challenges, and wise counsel in the forum provided by this ISTC SAC Seminar.

The ISTC SAC began its series of seminars in 1997 following an action of the ISTC Governing Board
establishing such Seminars. The concept was and still is to address in these seminars issues of global
impact that benefit from exposure in an international forum. It is important to recall that on the occasion
of the 3" ISTC SAC Seminar, entitled “Toward the More Efficient Utilization of Research Results from
Russia / CIS Research Institutes,” we were considering a very similar theme to the one we are
addressing here. Our seminars have covered inter alia such areas as environmental remediation, nuclear
power, nanotechnologies, global health, PET technologies, high energy physics, catalytic chemistry, and
biofuels. It is my hope as the ISTC continues to evolve, that these seminars will also continue to fulfill the
role for which they were originally intended.

I would like to express my appreciation to my colleagues on the ISTC SAC, the dedicated team from the
ISTC Secretariat and the ISTC Branch Office in Kazakhstan, the local host organizations of National
Academy of Sciences of the Republic of Kazakhstan and Institute of Nuclear Physics of the National
Nuclear Center of the Republic of Kazakhstan, for their significant efforts in organizing this seminar,
especially considering the tight time schedule they are were working on.

I wish you all a very successful, productive and intellectually stimulating time here in Almaty.

Dr. Steven Gitomer

Chairman of the ISTC SAC Seminar Organizing Committee, US Member of ISTC SAC

Senior Science Advisor to the US Department of State for the Science Centers in Russia and Ukraine
Senior Scientist, CRDF Global

Program Director for Plasma Physics, US National Science Foundation

Guest Scientist, Los Alamos National Laboratory

Editor-in-Chief, IEEE Transactions on Plasma Science



Welcome from ISTC Executive Director

I am happy to cordially welcome you to Almaty to participate in the seminar of the Scientific Advisory
Committee of ISTC. | hope you will enjoy your stay in Almaty and have the possibility to visit the city and
also the beautiful mountains.

This year a challenging subject for the seminar was chosen namely “Developing Innovation and
Technology Transfer in a Global Security Environment”.

| am grateful that so many of you accepted our invitation with great enthusiasm to participate in this
seminar. | am proud that so many representatives from various countries will share their experience in
innovation and technology transfer with their colleagues.

I would like to thank the Government of Kazakhstan, the Academy of Sciences and the Institute of
Nuclear Physics for their support and hospitality. It would have been impossible to organize this seminar
without your strong assistance.

Kazakhstan is a country under rapid development and | am glad to note that ISTC since 1994 has
contributed to the transition of the country. ISTC has funded more than 183 projects in Kazakhstan with
the total value of about 66 million USD.

Work in Kazakhstan covers a broad range of subjects such as in the areas of nuclear safety,
biotechnology, bio safety, environment, chemistry and medicine.

ISTC is an international organization that promotes international scientific cooperation among others to
Kazakh scientists and engineers. Through common projects they work shoulder to shoulder with their
colleagues from Canada, the European Union, Japan and the Unites States of America.

ISTC funds research projects, provides training and has a program aimed at bringing research results to
the market place. An Innovation Investment Forum will take place on 29 September 2011 also in Almaty.

I would like to thank the Program Committee of SAC for their support in organizing our seminar. Last but
not least, | would like to express gratitude for the work done by the ISTC staff both in Almaty and Moscow
for arranging our event.

| wish you a fruitful and enjoying seminar.

With best wishes,

Adriaan van der Meer
ISTC Executive Director



The Scope of the Seminar

The Scientific Advisory Committee (SAC) of the International Science and Technology Center (ISTC)
organizes every year a seminar on scientific and technological subjects of high interest.

The topic of this year’s seminar is ‘Developing Innovation and Technology Transfer in a Global
Security Environment’ . The event will be held in Almaty (Kazakhstan) from 27-28 September 2011.

The aim is to exchange experience and lessons learned in innovation in the countries of the former Soviet
Union and in other countries. The goal is to discuss day to day practice in commercialization of research
results and modernization of existing technologies and to come with practical solutions on the way
forward.

Experts, government officials, business leaders from Armenia, Belarus, Canada, EU, Georgia, Japan,
Kazakhstan, Kyrgyzstan, Russia, Tajikistan, Ukraine, US, and other countries are invited to participate in
this seminar.

The SAC Seminar in 2011 is focused on practical solutions for innovation and technology transfer in the
various countries as a way to contribute to policies of economic diversification, the strengthening of
competitiveness and job creating. The challenge is thereby to develop high quality technologies that are
secure, contribute to a greener economy and provide durable solutions which are able to perform and
compete over a long period of time

The discussion will focus on effective ways for technology development, lessons learned, working
methods and the establishment of commercial partnerships, experience and success stories. The role of
governmental organizations will be discussed also taking specific characteristics into account i.e. that
many scientists and engineers active in this field carried out different activities in previous stages of their
career.

Innovation activities in different sectors will be discussed at technical level such as

* Nuclear energy

e Health care technologies

* New materials

*  Environment

* Biotechnology and Agriculture

The two-day event contains working sessions dealing with three themes:

< ‘Initiatives for Commercialization and Technology T ransfer’
¢ ‘Globalization of Commercial and Technology Transfe r Mechanisms’
* ‘Examples of Successful Commercialization and Its R~ ole in Economy Diversification.’

Speakers during these sessions will also present brief overviews of successful innovation projects -
commercialization examples implemented at leading scientific institutes in Russia, Ukraine, other CIS
countries and Georgia.



Tematnka CemunHapa

Kaxgpin rog HayuHo-koHcynbTatuHbi kKomuteT (HKK) MexaoyHapooHOro Hay4yHO-TEXHUYECKOro LeHTpa
(MHTL) opraHmsyeT cemMuHap MO pas3fUYHbIM Hay4YHO-TEXHWYECKMM BOMpoOcaMm, NpeacTaBnsAoWmMM
3HauuTenbHbIM MHTEpec. Tema cemMuHapa, KOTOpbIN COCTOMTCA B Tekywem rogy - «PasButue
MHHOBaLMA U TpaHcdep TEXHONOrMU B KOHTEKCTe rnobanbHon Ge3onacHocTu». MeponpusTtue
Oyget npoxoauTb B I. AnmaTbl (KasaxcTtaH), ¢ 27 no 28 ceHTabpsa 2011 r.

Llenb cemunHapa — o6MeH onbiTOM B cdepe WHHOBaUUNW, NpuUoBpeTeHHbIM CcTpaHamu ObIBLUErO
Cosetckoro Coto3a 1 gpyrumm rocygapctBamu, aHanus u obobLieHne ypoKkoB MpoLusioro, obcyxaeHne
NOBCEAHEBHOW MNPaKTUKM  KOMMepuuanusauuu pesynbTatoB  MUCCrefoBaHWi W MOAepHU3auuu
CYLLLECTBYIOLLMX TEXHOMNOrUA, (OPMYNMpOBaHNE BO3MOXHbIX BapnaHTOB OENCTBUN.

K yyactuio B cemMuHape npurnalleHbl 3KcnepTtbl, oduuuanbHble OOMKHOCTHbIE nuua, KpynHble
npeanpuvHumarenu ns Apmenuun, benapycu, Mpysun, EC, Kanagpl, KasaxcrtaHa, Kbipreidactana, Poccun,
CLA, TapxuknctaHa, AnoHUM 1 Apyrnx CTpaH.

B ueHTpe BHMMaHuss CemunHapa HKK-2011 — nomnck npakTUYeCcKnX peLleHnin ansa passBuTus MHHOBALMIA U
TpaHcdepa TEXHOMOMMN B pasHblX CTpaHax B WHTepecax COAENCTBUA peanusaumm cTpaTeruu
avesepcudmkaumm 3KOHOMMUK, MOBBILLEHUS KOHKYPEHTOCMOCOOHOCTM M co3faHust paboumx mecT. Ons
OOCTWXEeHUa aTux Uuernen Heobxoanma paspaboTtka 6GesonacHbIX TEXHOMNOrM BbICOKOrO Kracca,
COOENCTBYIOLLMX Pa3BUTUIO SKOSMOTMMYECKM YUCTOW OSKOHOMWUKM M Aarowmx cTtabunbHble pes3ynbTaThl,
CcnocobHble «paboTaTb» U KOHKYPUPOBATb B TeYeHUE ANNTENbHOMO BPEMEHM.

Ouckyccua Bynet noctpoeHa Ha noucke 3EEKTUBHbLIX MyTEW K pasBUTUIO TeXHonorum, oboblieHun
YPOKOB MPOLUIIOro, 06CyXAeHUn MeTogoB paboTbl M MEPCNEKTUB CO34aHNsT KOMMEPYECKNX NMapTHEPCTB,
obMeHe OMbITOM M MpeAcTaBneHMn UCTopun ycnexa. bygoetr obcyxgatbCa M ponb roCyAapCTBEHHbIX
opraHu3auui C y4eTOM KOHKPETHbIX (DaKTOPOB: TakK, MHOTME Hay4yHble U TEeXHUYEeCKue crneumanucthbl,
KOTOpble CerogHsl 3aHATbl B 06riacTu, CBSI3aHHOW C TEeMaTMKOW ceMuHapa, Ha bonee paHHMX aTanax
CBO€W CnyXebHONM Kapbepbl 3aHMMan1cb AeSTENbHOCTBIO MHOTO XapakTepa.

MHHOBaUMOHHaa OeATenbHOCTb B pasnuuHbIX cekTtopax byaet obcyxaaTtbCsi B paspese crnefyoLmx
HanpaBneHWM:

* fHpepHas sHepreTuka

e TexHomnornu gns 3gpaBoOXpaHeHUs

¢ HoBble maTepuansl

e Jkonorus

e bBuoTexHonorusa n cenbckoe Xo3sMCTBO.

CeMuHap, KOTOpbIN NPoANUTCS ABa OHSA, OyaeT cocToATb U3 pabounx ceccuit cneayroLlen TeMaTUKu:

¢ «[llporpammbl KOMMEpUManNM3aLmm n TpaHcgepa TEXHONOrMM»
e «[mobBanusauma mexaHM3MOB KOMMepLUuanu3sauumn n TpaHcepa TeXHONOrMn»
e «[lpumepsbl ycnewHon KommMmepLmanmsaumm, eé ponb B AuBepcudurkaLmm SKOHOMUKN.

Bo Bpems pabouuMx ceccun QoknaguukM cgenaloT  ob630pHble  Mpe3eHTauMM MO YCneLwHbIM
WHHOBALIMOHHBLIM MpOEKTaM — MPeACTaBAT pe3ynbTaTbl KOMMepLUManusauumn, NpeanpuHaTon BedywmMmu
Hay4HbIMW opraHusaumsammn Poccuu u apyrux ctpad CHIT, py3um un YkpauHsl.



M HT QI The International Science and Technology Center (IS TC) is an
intergovernmental organization6 which was established in Moscow by international agreement in
November 1992 as a nonproliferation program. ISTC coordinates the efforts of numerous governments,
international organizations, and private sector industries, providing former weapons scientists (FWS) from
Russia and the Commonwealth of Independent States (CIS) with new opportunities for sustainable,
peaceful employment. The Parties to ISTC are Canada, the United States, the European Union, Japan,
Norway and South Korea (funding Parties), as well as Russia, Armenia, Belarus, Georgia, Kazakhstan,
the Kyrgyz Republic and Tajikistan (recipient Parties). ISTC activities fall in two broad categories:
research projects, which employ FWS in the development of new science and technology (S&T), and
Supplemental Programs, which include workshops and other events to integrate FWS in the global S&T
and industrial communities; training; and commercialization support initiatives. In all, over 60,000
weapons scientists and their team members in 765 research institutes spread across Russia/CIS have
been involved in ISTC projects and activities.

Member Countries of the ISTC:

Governing Board Parties CIS Parties Other Parties
« Canada * Republic of Armenia

» Kingdom of Norway

e European Union . Repupllc of Belarus . Republic of Korea
e Japan « Georgia
* Russian Federation e Kyrgyz Republic
e United States of ¢ Republic of Tajikistan
America Non CIS Party
* Republic of Kazakhstan « Georgia

(rotating board party)

For more information please visit ISTC website: http://www.istc.ru

MexayHapoaHbIM Hay4yHo-TexHu4Yeckum ueHTp (MHTL) - mexnpaButenscTeeHHas opraHmsauus,
KoTopasi Obina yypexzaeHa B Hoss6pe 1992 roga B MockBe MexagyHapogHbim CornawieHnem ans
peanusauun  nporpaMmmbl N0 HepacnpocTpaHeHuo. MHTL,  koopguHupyeT  ycunua  psga
NPaBUTENbCTBEHHbLIX U MeXAYHapOOHbIX OpraHM3auun, a Takke 4YacTHbIX KOMMaHWKW, npefoctaBnsad
ObIBLLUMM “OpyKEeNHbIM” yyeHbiM u3 Poccum n gpyrux ctpaH CHIT BO3MOXHOCTM ANS BeAeHMs1 Hay4HO-
TEXHUYECKON AeATenbHOCTU B rpaxaaHckux obnactax. CtopoHamu MHTL, asnsatoTca: Kanaga, CLUA,
Esponenckun Cotos, AnoHns, Hopeerua u KOxHas Kopes (®uHaHcupytoLlme CTOpoHbl), a Takke Poccus,
Apmenns, Benapycb, [pysuns, KaszaxctaH, Pecnybnuka KbiprbiactaH n TapgxukuctaH (CTOPOHbI-
peuununeHTbl). HOeatensHocte MHTLL mMoxHO pasgenuTb Ha [OBe  OCHOBHble  KaTeropuu:
nuccnegoBaTenbCkMe MPOEKTbl, B paMKaxX KOTOPbIX ObIBLUME “OpYXEWHblE” ydeHble W CrneumnanucTbl
3aHMMalTCA Hay4YHO-TEXHUYECKMMM WCCNEedOBaHUAMWU, W NporpaMMbl MOAAEPXKKW, CMOCOGCTBYOLLME
WHTErpaumm ObIBLUMX “OpYXeWHbIX” y4YeHbIX B MeXAyHapoOHOe COooOLeCcTBO, TakMe Kak nporpamma
NnoadepXky KoMMepuuanusauuu, nporpamma MoOBbIWEHUs  MpodeccnoHansHom — KBanudurkaumm,
opraHusaumsi cemmHapoB. B pamkax npoektoB n nporpamm MHTL, nonyymnu nogaepxky 6onee 60000
“OpYXeMNHbIX” Y4EHbIX U CneunanncToB n3 765 HaydHo-nccnegoBaTenscknx MHCTUTYTOB Poccumn n CHI.

CTtopoHbl MHTL;:

IlocmosiHHbIe YneHbl __Coeema CropoHbi-rocyaapctea CHIC Apyaue cmopoHbI
ynpaensrouux *  ApmeHus . Hopeeaus

* KaHada » benopyccusa

« Esponelckuti Coro3s *  KbipebizcmaH e Pecnybrnuka

«  AnoHus «  TadxuxkucmaH Kopes

e Poccutickas ®edepayus CmopoHa, He exodswias e

e CLA CHIr

e KasaxcmaH (eocydapcmeo *  [pysus

3aHUMarouwee pomayuoHHoe
mecmo 8 CY MHTL| & 2011)

Bonee nogpobHas nHgpopmaums npeacraeneHa Ha cante MHTLL: http://www.istc.ru
9



ISTC Scientific Advisory Committee (SAC)

SAC is an ISTC body that provides expert scientific evaluation of project proposals and assists in
identifying new directions for project focus. SAC recommendations are considered by the Governing
Board in respect of funding decisions on projects. In existence since 1994, the role of SAC has been
concentrated until recently on the scientific evaluation of regular projects submitted to ISTC for funding as
well as organizing a yearly ‘SAC Seminar’ with the purpose of taking stock of key scientific fields covered
by ISTC and promoting cooperation between scientists of the Parties to the ISTC. Starting from 2008,
beyond the traditional role of providing review and ratings for regular project proposals and conducting
SAC Seminars, the following additional tasks have been added:

« Assessment/evaluation of the results of ‘pre-selected’ completed regular projects (Ex Post evaluation),
whichwill ensure better dissemination and exploitation of project results

« Advising on ISTC Seminars and Scientific Workshop applications and performing Ex Post evaluation of
these activities as appropriate.

Hay4yHo-koHcynbTaTMBHbIM KoMuTeT (HKK) MHTL

HKK — ctpyktypa MHTL,, koTopasi NpoBOAUT 3KCMEPTHYIO Hay4HYI OLEHKY NpeanoXeHUn no npoekTam 1
codencTByeT B OnNpefeneHun HOBbIX MPUOPUTETHBIX HanpaBneHWn MPOEKTHOW [OeATenbHOCTU.
PekomeHpaumn HKK paccmatpuBatotca Ha 3acepaHvm CoBeTa ynpasnsiioWMX NpU NPUHATUN peLleHui
no uHaHcMpoBaHMio npoekToB. HauvHas ¢ 1994 roga M OO HeOaBHEro BPEMEHW, ero porb
3aKknyanacb B Hay4yHOM OUeHKe perynsapHbiXx MpoekToB, npegoctaBnsemblx B MHTL ana
PUHAHCUPOBaHMSA, a Takke B opraHusaumm exerogHoro «CemmnHapa HKK», uenb KoToporo — nsydyeHue
pas3BuTUSA Hay4HbIX obnacten gearenbHoctu MHTL], onpegeneHne Hanbonee NepcneKkTUBHbIE N3 HUX U
NPOABWKEHMNE COTPYAHMYECTBA MeXAY YYeHbIMKU CTpaH, sensowmxca CtopoHamu MHTLL. C 2008 roaa,
NOMMMO TPaAMLMOHHOIO NpegocTaBneHns 063opa 1 OLEHKM NpearioKeHUn No perynsapHbIM npoektam u
opraHusaumm CemuHapos, HKK, BbeinonHseT cnegyoLwime ONONHUTENbHbIE 3a4auu:

 TIpoBOOUT OLEHKY 3aBEepLUEHHbIX PerynspHbiX MPOEKTOB, 4YTO cnocobcTByeT Gonee addeKTMBHOMY
MCMNOMb30BaHWI0 UX Pe3yrbTaToB.

» OcyLLeCTBNSET KOHCYNMbTauUUn Mo Hay4YHbIM cemmHapam MHTL, u npoBoauWT ux oLEeHKy nocrne
3aBepLUeHNs.

Members of the ISTC Scientific Advisory Committee/
MHTL;:

Dr Masanori ARAKI (Chairman)
(Op. MacaHopu APAKIN)
Japan Atomic Energy Agency JAEA (Japan)

YneHbl Hay4yHO-KOHCYNbTaTUBHOrO KOMUTETA

Prof. Henry H MANTSCH

(Mpodh. XeHpn MAHY)

Foreign Affairs Canada / Global Partnership
Program (Canada)

Dr. Konstantin VOLCHEK

(Op. KoHcTtaHTH BOJTHEK)

Emergencies Science and Technology Division
Environment Canada (Canada)

Prof. Jean-Pierre CONTZEN
(Mpodh. »KaH-Meep KOHLIEH)
von Karman Institute for Fluid Dynamics (EU)

Prof. André SYROTA

(Mpodh. AHapa CUPOTA)

Institute National de la Santé de la Recherche
Médicale (EU)

Acad. Yevgeny AVRORIN

(Akag. EBrennn ABPOPUH)

Russian Federal Nuclear Center - All-Russia
Scientific Research Institute of Technical Physics
(Russia)

Acad. Yuri TRUTNEV

(Akag. FOpun TPYTHEB)

Russian Federal Nuclear Center - All-Russia
Scientific Research Institute of Experimental
Physics (Russia)

Dr. Steven Joel GITOMER (Op.CtueeH [Dxoen
MTOMEP) National Science Foundation (US)

Dr. Upendra Singh ROHATGI SINGH (Op.
Ynengpa POXAHTIN CUHIX) Brookhaven
National Laboratory (US)
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Institute of Nuclear Physics of National
Nuclear Center
of the Republic of Kazakhstan

UHcmumym sidepHol ¢hu3uku
HayuoHanbHo20 sidepHO20 yeHmpa
Pecny6nuku KazaxcmaH

"
L‘/P

Welcome to the Institute of Nuclear Physics!

The Institute of Nuclear Physics under the National Nuclear Center of the Republic of Kazakhstan (INP
NNC RK), established in 1957, is the leading scientific organization in the Republic of Kazakhstan in the
sphere of nuclear physics and solid state physics, radioecological research, nuclear and radiation
technologies.

INP NNC RK has the following major scientific-technical and production capabilities: 5 major basic
experimental facilities (WWR-K nuclear reactor, isochronous cyclotron U-150M, electrostatic accelerator
UKP-2-1, industrial electrons accelerator ELV-4, heavy ions accelerator DC-60), 22 scientific-research
laboratories and scientific-technical centers possessing modern analytical and testing equipment. INP
NNC RK employs approx. 700 persons, including approx. 100 candidates and doctors of sciences.

Main activity areas of the Institute:

« Fundamental and applied research in the sphere of nuclear physics, accelerators physics, solid
state physics, materials science, radioecology, nuclear and radiation safety, radiochemistry

« Development of methods and technologies of materials radiation processing, radioisotopes
production, ion-plasma synthesis of coatings, EPR-dosimetry, analysis of composition, structure
and properties of materials, handling of radioactive wastes.

« Provision of services on radio-ecological monitoring, handling of ionizing irradiation sources
and radioactive wastes, analysis of composition, structure and properties of materials, radiation
sterilization, design of atomic energy using plants, specialists training in the sphere of radiation
safety and equipment non-destructive control.

« Production of radioisotopes, radiopharmaceuticals, sealed radioactive sources for industry and
medicine, radiation-sealed polymeric materials.

INP NNC RK performs research activities in the framework of the Republican budget programs, as well
as the Contracts with international organizations (IAEA, ISTC, NATO, JINR and others) and the
Companies of various ownership forms either in the Republic of Kazakhstan or abroad. The continuous
study of dynamically developing market, the task-specific activity on establishment of new types of
products and services of high quality is confirmed by the certificates of compliance of INP NNC RK quality
management system to ISO 9001-2008 International Standard.

11



.

Institute of Nuclear Physics of National UHcmumym sidepHol ¢husuku
Nuclear Center HauyuoHanbHo20 si0epHO20 yeHmpa
of the Republic of Kazakhstan (-/ Pecny6nuku KazaxcmaH

Hob6po noxanoBatb B UHCTUTYT aaepHOn Ppu3nku!

WHcTuTyT sigepHon dmsnkm HaunoHanbHoro sigepHoro ueHtpa Pecnyonukm Kasaxctan (MAD HALL PK),
obpasoBaHHbIM B 1957 rogy, siBNAeTcs Beayllen HayydHou opraHu3daumen Pecnybnukm KazaxctaH B
obnacTtn sagepHon unsmkn n UMK TBEPOOro Tena, pagmo3Konormyeckux nccrnefoBaHuni, SAepHbIX U
paavaumnoHHbIX TEXHOOMMIA.

NAD HAL| PK obnagaeT KpynHbIM Hay4HO-TEXHUYECKUM U MPOU3BOACTBEHHBIM NOTEHUMANOM: 5 KpymHbIX
0a30BbIX 3KCMEPMMEHTArbHbIX YCTAHOBOK (aTOMHbIA peaktop BBP-K, M30XpoHHbIV UuknoTpoH Y-150M,
anekTtpoctatnyeckun  yckoputenb  YKI1-2-1, NpOMbIWNEHHbIA  yCKOpUTENb  3nekTpoHoB  JJ1B-4,
yckoputenb Tsbkenbix uoHoB [LI-60), 22 Hay4yHO-uccrnegoBaTenbCkne nabopaTopum U HayyHoO-
TEXHUYECKNE LEeHTPbl C COBPEMEHHbLIM aHaNUTUYECKNUM U UCMbITaTeNbHbIM obopynoBaHuem. B NUAD HALL
PK pa6otatot okono 700 yenoBek, B TOM 4ncrie okono 100 kaHAUAATOB 1 JOKTOPOB HayK.

OcCHOBHblE HanpaBrneHna 0eATenbHOCTN UHCTUTYTa:

« dyHpameHTanbHbIE U MpUKNagHble uccnegoBaHUA B obnactn aaepHor uU3ukn, U3nKK
yckoputenen, usMku TBepaoro Tena, MatepuanoBefeHUs, pPaguosKonoruun, soepHon u
paguauunoHHor 6e3onacHoCTH, paguoxmmMmm

 Pa3paboTka MeTOOOB U TeXHOMOrUM pagualmoHHon obpaboTknm maTtepuanos, NPOM3BOACTBA
paguonsoTonoB, MOHHO-NMA3MEHHOr0 CMHTe3a nokpbiTun, IAINP-go3umeTpun, aHanusa cocTaBa,
CTPYKTYPbl U CBONCTB MaTepuarnos, obpalleHus ¢ paanoakTUBHbIMU OTXO4aMMU.

« OkasaHue ycnyr Mo pagvo3KONOrMYeckoMy MOHUTOPUHTY, OBpalUeHUo C  UCTOYHUKaMMU
VOHU3NPYIOLIMX M3MYYEHUA U pagmoakTUBHLIMU OTXOAAMM, aHanuay cocTaea, CTPYKTYpbl U
CBOWCTB  MaTtepuanoB, paguaUMoOHHOW  CTepunu3auuuM, NPOEKTUPOBaHWIO  0BBLEKTOB
MCMONb30BaHUS aTOMHOW 3HEpruM, MoAroToBKE CMeuuanuctoB B 06nacTu paavalMoHHON
6e30MacHOCTM 1 HepaspyLLaloLLEro KOHTPons o6opyaoBaHus.

« TlpousBogcTBO  PagMoOM30TOMNOB,  paavodapmMaueBTUYEeCKMX — MpenapaTtoB,  3aKpbITbIX
pPagMoaKTUBHBIX WCTOYHMKOB A1 MPOMbBILUSIEHHOCTM UM MEAUUMHBI, paavalMOHHO-CLUMTBIX
MONMMEPHbLIX MaTepuarnos.

NA® HALL PK BbinonHsaeT HayyHo-UccnegoBaTensckue pabothbl B paMmkax PecnybnukaHckux 61oaKeTHbIX
nporpaMmM, a Takke MO KOHTpakTam C MexayHapoaHbiMu opraHusauuamu (MAFAT3, MHTL, HATO,
OUNAN, n gp.) n KOMNaHMsaMK ¢ pasnnyHon dopmMon cobcTBEHHOCTU Kak B Pecnybnmke KasaxcTaH, Tak u
3a pybexom. [MoCcTosiHHOE M3y4eHne OMHaAMWYHO Pa3BMBAIOLLIErocs pbiHKA, LeneHanpaBneHHas paboTa
Mo CO34aHUI0 HOBbIX BUAOB MPOAYKLMU U YCIyr BbICOKOrO KayecTBa noarBepxaeHa cepTudukatammu Ha
COOTBETCTBME CUCTEMbI MEHeKMeHTa kadecTBa AP HAL, PK mexagyHapogHomy ctaHgapTy 1ISO 9001-
2008.
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Section: S1 Initiatives for Commercialization an  d Technology
Transfer

S1 01 ISTC and NNC RK Cooperation

Acad. Kadyrzhanov K.K.

National Nuclear Center of the Republic of Kazakhstan,
Tauelsizdik Str, 071100, Kurchatov, Kazakhstan,, nnc(at)nnc.kz

International Scientific and Technical Center (ISTC) is intergovernmental organization which
action is oriented to the integration of research organizations from Russia, CIS countries on the one side
and European Union, Japan, Canada, USA, Korea on the other side to realize international scientific
designs in the area of peaceful uses of atomic energy, technical problems solving assistance and non-
proliferation regime support.

It should be noted that more than 50 designs with total amount of financing about 15 million US
dollar were developed in different scientific and technical institutes and units of National Nuclear Center of
Republic of Kazakhstan with ISNC financial support. ISTC designs lent great financial and technical
support for the development of material and technical base of NNC RK scientific units, advanced
researched and designs, scientific and commercial communications with foreign partners and also
training and retraining of our specialists. Subjects of performed and still performing designs covers almost
whole parts of NNC RK action and includes scientific-research and development works in the area of
safety operation of research reactors, development of nuclear and radiation technologies, analysis of
radiation effect on environment and human, non-proliferation regime maintenance, development of
fundamental and applied researches on nuclear physics, radioactive study of materials, nuclear power
reactor BN-350 decommissioning.

At the present scientists and specialists of NNC RK work for future progress of their scientific
potential, developing high nuclear technologies, raising competitive capacity of their designs and
integrating into international scientific community. In June 2011 the Program on atomic branch
development and atomic energetics essentials creation was approved by the Government of RK. In this
connection NNC RK concentrates efforts on expansion and development of researches in the area of:

- atomic energetics;

- providing of nuclear and radiation safety of nuclear branch objects;

- development of experimental capability of nuclear science for fundamental and applied
researches performance;

- nuclear tests monitoring and execution of international obligations and agreements about the
nuclear safety and nuclear non-proliferation control;

- supplying of nuclear branch with qualified and skilled specialists and information support of
nuclear branch action.

CotpyaHuyectso MHTL n HAL PK

KagbipykaHoB K.K.

HauuoHanbHbil ss0epHbil yeHmp Pecriybnuku KazaxcmaH,
071100, KazaxcmaH, Kypuyamos, yn. Teyenbcizdik 6, nnc(at)nnc.kz

MexayHapodHbln  Hay4yHo-TexHudeckui ueHTp (MHTL) sBnsietcs wmexnpaBuMTENbCTBEHHON
opraHusauven, [eaTenbHOCTb KOTOPOM OpMEHTMpPOBaHa Ha WHTEerpauuio  UCCNeaoBaTernbCKUX
opraHusaumi n3 Poccuu, ctpan CHI™ ¢ ogHowm cTopoHsl, u EBponerickoro Cotosa, Anonun, KaHagel, CLUA,
Kopeun ¢ gpyron CTOpoOHbI AN peanu3aumv MeXayHapoAHbIX Hay4HbIX MPOEKTOB B 0OMactu MUPHOro
MCMNOMb30BaHNs aTOMHOW 3HEepruu, COAENCTBUS PELUEeHWI0 TeXHMYeckux npobnem u nogaepxaHus
pexvmMma HepacnpoCcTpaHeHwus.

CnegyeT OTMETUTb, YTO B  pas3fM4YHbIX HaAy4YHO-UCCNEOOBAaTENbCKUX  UHCTUTYTaxX MU
nogpasgeneHnsx HaumoHanbHOro sgepHoro ueHTpa Pecnybnvkum KasaxctaH npu  ¢mHaHcoBoWR
nogaepxke MHTL, BbinonHeHo Gonee 50-TM nNpoekToB, o6WMIA OBbeM CUHAHCUPOBAHUSA, KOTOPbLIX
coctaBun okono 15 wmnH. pgonn. CLA. lMpoektel MHTL, okazanu 3HaunTenbHyld UHAHCOBYKD WU
TEXHUYECKYI0O MOAAEPXKKY Ha pasBUTUE MaTepuanbHO - TeXHM4Yeckon 6asbl HayyHbIX nogpasgeneHun
HALl PK, nepcnekTuBHbIX WCCNeAoOBaHW U pa3paboToK, Hay4yHbIX M KOMMEPYECKUX CBSA3EN C
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3apybexHbiMn MapTHepamu, a TakK e MNoAroTOBKY M MNepenoaroToBKy creuanncTtoB. TemaTtuka
BbIMOMHEHHbIX W BbINOMHAEMbIX B HACTOsLlee Bpems MNPOEKTOB, OXBaTbiBaeT MOYTU BECb CMEKTp
pearenbHoctn HALL PK 1 BkntoyaeT B cebss HaydHO-UccnenoBaTenbCKME M OMbITHO-KOHCTPYKTOPCKME
paspabotkm B obnactu 6e3onacHon 3IKChfyaTauum WUCCnefoBaTeNbCKUX SOEPHbIX  PeakTopoB,
pa3paboTkn AOepHbIX U paguaLMOHHBLIX TEXHOIOTUA, U3YYEeHUs BIUSIHAS paguvaunyM Ha OKPYXKaroLLyo
cpefly W 4YenoBeka, noadepXaHus pexmma HepacnpocTpaHeHus, pas3BuTUa yHAaMeHTanbHbIX U
NPUKNagHbIX UCCNeAOBaHUN NO AAepHOW usnke, pagvalMOHHOMY MaTepuanoBefEeHUt0, BbIBOAY U3
3KCMnyaTaunm aHepreTuyeckoro saepHoro peaktopa bH-350.

B HacToslee Bpemsa yyeHble n crneumanuctel HALL PK npunaraoT 3HauntensHble ycunua ons
JanbHenWwero MpoABWKEHWsT CBOEro0 HayyHOro mnoTeHuuana, pasBuBas HayKoeMKue siaepHble
TEXHOJMOMM, NOBbIWAsA KOHKYPEHTOCNOCOOHOCTb CBOMX pa3paboToK M UHTErpupysicb B MeXOyHapoaHoe
Hay4yHoe coobuiectBo. B utoHe 2011 roga lNMpaButenbctBoMm Pecnybnuvku ytBepxaeHa [Nporpamma no
pasBUTUIO aTOMHOW OTPacnn M CO34aHMI0 OCHOB aTOMHOW aHepreTukn. B aton cBsasmM HaumoHanbHbIN
agepHbI ueHTp Pecnybnukn KasaxcTaH KOHUEHTPUPYET CBOW YCUIUSA Ha pacluMpeHnn U pasBuTUn
nuccnegoBaHuii B obnacTu:

- aTOMHOW 3HEPreTuKu;

- obecneyeHmns aaepHon n pagmMaumoHHon 6e3onacHOCTU 06 HLEKTOB aTOMHOW OTPacCHu;

- COBEpLUEHCTBOBAHUSA 3KCMepvMeHTanbHOM ©6a3bl aTOMHOW Hayku Ang  npoBefeHusd
pyHOAMEHTanNbHbIX U MPUKNAAHbIX UCCNeaoBaHN;

- MOHWUTOPWHra SIAEPHbIX WCMbITAHUA W BbINOSIHEHUSA MEXOYHAPOAHbIX 0083aTenscTB U
cornalleHunin 0 KOHTpone 3a saepHor 6e30MacHOCTbIO U AAEPHBIM HEPACNPOCTPaAHEHMEM,;

- obecneyeHnss aTOMHOMN OTpacnn KBanuUUMpOBaHHbEIMM MPOeccMoHanbHbIMKM Kagpamu u
WMHOPMALIMOHHOIO CONPOBOXAEHMS AeATENbHOCTU B aTOMHOW OTpacsu.
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S1 03 A strategic model of modernization and growth for
institutes and universities

Korsun V.
STCU Deputy Executive Director (USA)

Can your country compete in the global race of economic knowledge? Is your country on the
world map of high technology countries? A country’s scientists are an unlimited resource for economic
strength and growth. A country’s scientists are often the un-mined golden vein for transforming a country
into a global high technology leader. The country’s own government and leadership should begin to
support its scientists. A country’s scientists should stop selling what they have, but look to see what is
needed in the world, and then develop it. With this kind of a focus a country will grow and not stagnate.

We all know the process for commercializing technologies. | will go over this process that works
in other countries. We will discuss what is the real process of commercialization, and how, in order to
succeed, your country and you must be focused on success.

How did Technology Transfer at universities start in the US? The first key law was the Bayh-Dole
Act of 1980. We will discuss how this law transformed the US economic climate and brought universities
and national labs into helping to create high technology jobs. The Bayh-Dole law gave scientists the
stimulus to become more productive economically and to see their scientific results realized on the
marketplace. The law gives scientists at universities and institutes a valuable mechanism to license their
technologies and scientific achievements, and to start companies with the help of investors through their
Technology Transfer Offices.

In collaboration with its scientists university Technology Transfer Offices are primarily responsible
for:

* International patenting,

e Licensing,

e Marketing, and

« Creating Spin-off companies

I will discuss what a start-up or spin-off company really means for your country’s economy, its
people, and regions. | will address how an institute or university can transform itself over several years to
an organization that is growing and developing new external funds for modernization and stimulating
young scientists to remain in their countries. Such a model is necessary to transform the economic basis
of a country.

| want you to start thinking about how competitive you and your institutes are, and how much you
are making your country competitive in the global economic arena. The strategic development of
modernization and growth of your country is in your hands.

CTtpaTernyeckue mogenu MoaepHU3aLmMm 1 pocta Ans UHCTUTYTOB U
YHUBEPCUTETOB

KopcyH B.
YHTL 3amecmumens UcrnonHumenbHoz2o Jupekmopa (CLLIA)

MoxeT nn Bawa cTpaHa KOHKypupoBaTb B rnobarnbHOM roHKE 3KOHOMUYECKUX 3HAaHUA? ECTb nu
Bawa cTtpaHa Ha KapTe Mupa Cpeau CTpaH C BbICOKMM YPOBHEM TexHororum? Bawwn yuyeHbie umeroT
HeorpaHMYyeHHbIN pecypc AN 9KOHOMUYECKOM MOLUM U pocTa. YueHble Takke, 4acTo He UCNOoNb3yloT
30M10TYI0 XuUMNy Ans npeobpasoBaHns CTpaHbl B rNobansHOro nuaepa BbiCokMx TexHonormn. CobectBeHHOE
nNpaBuUTENbLCTBO CTpaHbl M PYKOBOACTBO AOIMKHO AernaTb BCe AN MNoadepXKM CBOMX ydeHbiX. Baium
yyYeHble OOMKHbI NpeKkpaTuTb NpoAaBaTh TO, YTO Y HUX €CTb, HO MCKaTb TO, YTO HeO6X04MMO B Mupe, a
3aTeM pasBuBaTb 3T70. C Takmm noaxonom ctpaHa 6yaeTt pactu, a He 3acTanmBaTbCs.

Bce Mbl 3HaeMm, npouecc koMMmepumanusaumm TeXHONOrmn. S nokaxy 3TOT Npouecc, KOTopbI
pabotaet B gpyrmx crtpaHax. Mbl 6ygem obcyxgaTe TO, YTO €CTb B [OEWCTBUTENbHOCTM MpoLece
KOMMepLmanusaumm, 1 Kak, Bawa cTpaHa, 1 Bbl JOJPKHbI ObITb COCPEAOTOYEHbI HAa AOCTXXEHUN ycrnexa

Kak Hauancsi TpaHccdep TexHonorunm CLUA B yHuMBepcuteTax? [lepBbii kntoveBon 3akoH bai-
Hoyna B 1980 rogy. Mbl 06cyamm, kak 3TOT 3aKOH M3MEHMI B JTydLLY0 CTOPOHY 3KOHOMUYECKUI Knumat
CLUA v nomMor yHMBepcuMTeTaM U HaumMoHarbHbIM nabopaTtopusiM B CO34aHMN BbICOKOMPOU3BOOAUTENbHbBIX
pabounx mecTt. 3akoH ban-[loyna npefocTtaBun ydeHbIM CTUMYI, YToDObl cTaTh 6onee NpoayKTUBHBIMU B
9KOHOMMYECKOM MNnaHe W, 4Tobbl MX HaydHble pe3yrnbTaTbl ObIIM C YCNEXOM peanu3oBaHbl Ha PbIHKE.
3aKoH faeT yYyeHbIM B YHUBEPCUTETaX M UHCTUTYTaX LEHHbIA MeXaHWU3M JMLLEH3UPOBaHUS TEXHOMOMMI U
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Hay4HbIX OOCTWIXKEHUN, U Takke daeT BO3MOXHOCTb MPUCTYMUTb, C MOMOLLbD WMHBECTOPOB W CBOMX
0MCoB TpaHcdepa TEXHOSOMMIN, K CO3A4aHNI0 KOMMaHWM.
B coTpyaHudecTBe C y4yeHbIMU yHMBepcuTeTa OUCbl MO TpaHCepy TEXHOMOMMA B NepBYylD ovepenb
HecyT OTBETCTBEHHOCTb 3a:

* MexgyHapogHoe naTeHToBaHue,

* JlnueHsnpoBaHme,

* MapkeTuHr,

» CospgaHue cnuH-og KomnaHui
A 6yay obcyxaaTte 3HAYMMOCTb CMUH-0F UMM JOYEPHUX KOMMaHUMA AN 3KOHOMMUKWM Ballen CTpaHbl, ee
Hapopa, u pervoHoB. A obpallycb K Teme TpaHchopmaumm B TeYEHWE HECKOMbKUX NEeT MHCTUTYTa Uinu
yHMBEpcMTETa B OpraHuM3auumio, KoTopas pacTeT M pa3BMBaeTCs 3a CYET HOBOMO BHELLUHErO
(PMHaAHCMPOBaHWSA, a TakKe MOAEPHU3MPYET U CTUMYNMPYyeT MOMOAbIX YYEHbIX OCTaBaTbCA B CTpaHe.
Takve wmogenun Heobxogumbl Ans NpeobpaszoBaHMA 3KOHOMUYECKOW OCHOBbI CTPaHbI.
£ xo4y, 4TOObI Bbl HAYaNM AymMmaTtb O TOM, KaKMe KOHKYPEHTbl €CTb y Bac M BallUX MHCTUTYTOB, 1 AenaeTe
N Bbl Bally CTpaHy KOHKYPEHTOCMOCOOHOW Ha rnobanbHov 3KkoHOMMYeckon apeHe. CTpaTtermdeckoe
pasBuTUEe, MOLEPHU3ALUSA N POCT Ballen CTpaHbl B BaLUMX pyKax.
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S1 04 The Challenge of Achieving Competitive Innova  tion in

Transition Economies
Jean-Pierre Contzen

Chairman, von Karman Institute for Fluid Dynamics
ISTC SAC Member (EU)

Innovation is an important element in the development of any country, allowing the exploitation of
the existing technology potential and fostering the efficacy of systems and organizations. It requires, for
its successful implementation, a clear vision of what it should achieve in terms of economic growth, social
welfare, environmental protection and national security.

Devising the right innovation strategy is no easy task for well-developed, mature economies, due
to the complexity of the process and the conflict between different socio-economic objectives. It becomes
an even greater challenge for transition economies where some of the factors contributing to the
establishment of a sound innovation system are still in an evolving stage, i.e. among others, the
mastering of a science and technology base, the formulation of an adequate policy for intellectual
property rights, the availability of adequate human resources, the contribution of industry to its
development and the creation of a favorable regulatory environment.

Present circumstances are making the task even harder: Western developed economies have
not yet fully recovered from the 2008 economic crisis and the current financial difficulties aggravated by
the volatility of markets in the last months are affecting economic growth in this area of the world.
Innovation, an area where leading Western economies were strong, has shown that it can’'t act alone as a
shield against economic and financial turbulences. What lessons can be learned for transition economies,
which, in spite of the extensive globalization, have not suffered to the same extent from these
turbulences?

The main recommendation should be that transition economies should explore new avenues for
establishing an innovation system which leads to a competitive position in a globalized world but, at the
same time, corresponds to the local conditions and the local aspirations. Some of these avenues are
suggested in the paper.
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Section: S2 Globalization of Commercial and Techn  ology Transfer
Mechanisms

S2 06 The globalization of innovation transfer: walking a
tightrope between cooperation and competition

Mantsch H.

Science Advisor, Department of Foreign Affairs and International Trade
Global Partnership Program, Ottawa, Canada

These days the world has become a single global village. The globalization of international trade
for instance makes it possible to buy an Inuit souvenir in the Canadian Arctic which was actually made in
China. Similarly, science does not stop at national borders and we have to recognize the fact that it is the
globalization of innovation transfer which guarantees our economic well-being, both nationally and
internationally. The globalization of science and innovation transfer also speeds up the change from a
science-driven innovation of the last century to a demand-driven innovation of the 21% century.

In today’s world no single country, large or small has a monopoly on new ideas and thus the old
jargon of “brain drain” and “brain gain” has to be replaced with the new paradigm of “brain mobility”. Yet,
there is a challenge with innovation transfer and the mobility of scientists: the generation of new
knowledge (that is the creation of intellectual goods) is international and is carried out by individual
scientists, the Nobel Prize being the ultimate recognition for this. On the other hand, the translation of
these intellectual goods into material goods (that is the generation of commercial products) is national
and under the control of big business. The issue here is to balance international cooperation in science
with competition in the global market. As many of today’s most pressing scientific challenges such as
environment, energy, disease or security have to be tackled on a global basis, both new and existing
international organizations, as well as national governments have an important role to play to maximize
the application of global science.
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S2 19 Promoting commercialization of technologies in the
Republic of Kazakhstan: Problems and Solutions

Bishimbaeva Saule

Coordination Center for Technology Commercialization System, National Innovation Fund JSC

Currently Government of Kazakhstan implements an initiative to support and stimulate the
commercialization of technologies. It has became a new challenge in innovation policy of Kazakhstan
which requires appropriate organizational forms, financing mechanisms, understanding the nature of
knowledge and competencies as strategic assets.

Thus with the approval of key strategic state acts such as the Law "On Science", State Program
of Accelerated Industrial Innovation Development for 2010-2014, State Program on innovation
development and promoting technological modernization for 2010-2014, main norms were laid for the
development of R&D commercialization in Kazakhstan.

Particularly, in the approved State Law "On Science" from 02/18/2011 in Chapter 7, paragraph 1
of the Article 28 "Commercialization of scientific and technical activity” it is stated that “the government
guarantees economic incentives for the development of national scientific innovation system, for
developing public-private partnership in the field of scientific, technological and innovation activities, and
for financing commercialization in priority sectors of the economy."

In many countries with a developed NIS the development of legislation in the field of IP
commercialization is a key component of success. There should be unified vision formed by all the
participants of innovative environment, first of all the ministries and state departments.

International experience shows that the key factor for most of the laws in the area of intellectual
property commercialization created at the expense of budgetary funds is to reduce barriers in the
involvement of scientists for the cooperation with private sector. This is can be based on grant support,
providing opportunities to generate additional income for employees of public research institutions, as
well as permission to enter the new company as shareholders.

Currently, the Coordination Center for Technology Commercialization System of JSC "National
Innovation Fund" with the participation of foreign and local experts in the field of technology
commercialization developed a package of measures to stimulate the commercialization of IP in the
Republic of Kazakhstan. For example, there was developed a grant for the commercialization of
technologies, which was included in the list of innovative grants in the bill of the Republic of Kazakhstan
"On state support of industrial and innovation activities". Also there were introduced the concepts of
"technology commercialization”, "Technology Commercialization Center,” and the main functions of
technology commercialization center were defined. The bill must pass to the Parliament on September 1,
2011.

Despite all the difficulties and lagging from the global trend, the commercialization of technologies
in Kazakhstan has good prospects. After all, it is no secret that in addition to oil, metals, grain, one of the
principal asset Kazakhstan has and remains to have is the intellectual capital. The only important thing is
to use it in a right way.

CTumynupoBaHMe KOMMepuuanusaumm TexHonorum B Pecnyonuke
KaszaxctaH: npob6nembl 1 nyTn pewieHuUs

Buwinmbaesa Cayne

LleHmp koopOQuHayuu cucmembl KOMMepuuanusauuu mexHonoaul , AO «HayuoHarnbHbIU
UHHOBaUUOHHbIU GhOHO»

B HacTosilwee Bpems [NpaBuTenbctBoM KasaxctaHa peanuayeTcsl MHMLMaTUBa MO NOAAEPXKKE U
CTUMYNUPOBAHUIO KOMMepLManu3aumm TEXHOSOMMIU, YTO CTaHOBUTCSH HOBbIM BbI3OBOM MHHOBALMOHHOM
nonutnkn Kasaxctana, Tpebyowero COOTBETCTBYHOLLMX OpraHn3aunoHHbIX ¢OpPM, MeXaHU3MOB
dmMHaHCUPOBaAHUA, MOHUMaHWS NPUPOAbLI 3HAHUA U KOMMETEHL M, Kak CTpaTermyecknx akTMBoB.

Tak, C NPUHATMEM KIHOYEBbLIX CTpaTErnMyeckux roCyAapCTBEHHbIX aKToB, Takmx kak 3akoH «O
Hayke», locygapcTBeHHas [Nporpamma popcMpoBaHHOIrO MHOYCTPUAanbHO MHHOBALMOHHOIO pa3BUTUA Ha
2010-2014 rogbl, [ocymapctBeHHaa [lporpamma Mo  pasBUTUIO  WHHOBAUMW W COOENCTBUIO
TexHonorm4yeckon mogepHusaumm Ha 2010 - 2014 rogbl, Oblnn 3anoXeHbl OCHOBOMOSAratoLwme HOpMbI
Ons pasBUTUA CUCTEMbl KOMMepUuanusauum pesynbTaToB HayyHO - TEeXHUYECKOW AesiTeNnbHOCTU B
KasaxcTaHe.
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B yactHocTu B npuHATom 3akoHe Pecnybnvkm Kasaxctan «O Hayke», oT 18.02.2011 B rnase
7 B nyHkte 1 ctatbm 28 «Kommepumanmsaumsa pesynbTatoB HayyHOW WM Hay4yHO-TEXHUYECKOW
OesTenbHOCTU»,  «rOCyAapCTBOM  rapaHTUpyeTCcsl  9KOHOMMYECKOe  CTUMYNMpOBaHWe  pasBUTUA
HaLUWOHaNbHON Hay4YHOW MHHOBALMOHHOW CUCTEMbI, pa3BUTUE FOCYAapCTBEHHO-YaCTHOrO NapTHepCTBa B
obnactm HayyHOW, Hay4YHO-TEXHMYECKOW U WHHOBALMWOHHOW AeATenbHOCTW, (UHAHCUpoBaHue
KOMMepUManm3auum B NpUOPUTETHBLIX CEKTOPAX SKOHOMMUKM.

Kak nokasbiBaeT 3apybeHbli OnbIT, KrntoveBbIM (PakTopoM And OO0MbLIMHCTBA 3aKOHOB B
obnactn kommepumanusaumm OOBHLEKTOB WHTENNEeKTyanbHOM  COOBCTBEHHOCTW, CO34aHHbIX 3a CyeT
Olo0KeTHbIX CpeAcTB SBMSETCA CHWXKeHue GapbepoB AMs BOBMNEYEHUS YYeHbIX K COTPYOAHWYECTBY C
YaCTHbIM CEKTOPOM. OTO OCHOBaHO Ha rpaHTOBOMW MoAAepXKke, NpeAoCTaBieHMs BO3MOXHOCTU ANS
NnonyyYyeHnss OOMOSNIHUTENbBHOrO Aoxoda And paboTHUMKOB rOCYAapCTBEHHbIX Hay4yHbIX y4ypexneHun, a
TakKkKe paspeLleHne ana Bxoga B HOBble KOMNaHUM B Ka4eCTBE akLMOHEPOB.

B Hactosilee Bpemsi LleHTpom koopauHaumm Cuctembl komMmepuuanmsaumm TexHornormn AO
«HN®», ¢ npuBneyeHvem 3apyOexHbIX U OTEYECTBEHHbIX 3KCMEpPTOB B 0OMacTM KoMMepuuanusauun
TexHonormnm  paspabatbiBaeTcA KOMMMAEKC Mep MO CTUMyNMpOBaHMKO kommepumanu3aumm WNC B
Pecnybnuke KasaxctaH. Tak, pa3paboTaH rpaHT Ha KOMMepLManM3aumnio TEXHONOIMIN, KOTOpbI BBEAEH B
nepeyeHb MHHOBALMOHHbLIX FPaHTOB npoekTa 3akoHa Pecnybnuku KasaxctaH «O rocygapcTBeHHOM
nognepxke WHOYCTPManbHO-MHHOBALIMOHHON AeATenbHOCTM». Kpome TOro BBedeHbl MOHATUE
«KOMMepLmanusaumm TEXHOMOTU», «LUEeHTP KOMMepuuanusaumMm TEXHOMNOrMn», pacnucaHbl OCHOBHblE
PYHKUUKN LleHTpa KOMMepuuanusauun TexHOMNorMni. [aHHbIi 3akoHONPoekT, 1 ceHTsabpsa [orkeH
noctynuTb B Maxunuc MNMapnameHta PK.

HecmoTpss Ha BCe CNOXHOCTM W OTCTaBaHMe OT MWPOBOW TeHAeHuuwu, npouecc
KoMmepuunanusauumn texHonorni B KasaxctaH mmeeT xopowme nepcrnektusbl. Begb HWM gna koro He
CEKpET, YTO KpoMe Hed T, MeTanmoB, 3epHa, OOHUM M3 rMaBHbIX 6oratcTe KasaxctaHa 6bin u octaetcs
WHTENNeKTyanbHbIN KanuTan. BaxHO TONbKO NpaBuIibHO MM pacnopsanTbCs.
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Section: S3 Examples of Successful Commercializati  on and Its
Role in Economy Diversification

S3 10 The Ural Center of neutron therapy — ten-ye  ar experience of

work
A.V. Vazhenin', G. N. Rykovanov?, B. K. Vodolaga®

1Chelyabinsk Regional Clinical Center, Chelyabinsk, Russia, roc_chel@mail.ru

’Russian Federal Nuclear Center-Zababakhin All-Russia Research Institute of Techical Physics,
Snezhinsk, Russia, b.k.Vodolaga@vniitf.ru

Malignant neoplasms continue to be one of the most challenging problems of the present-day
medicine and public health. Every year, 12 thousand cases of malignant tumors are diagnosed and about
8 thousand individuals die of this disease just only in Chelyabinsk region. Oncological patients are
mainly socially-involved persons of working and functional age. Therefore, improved efficiency and quality
of malignant neoplasms treatment is a critically important social task.

The necessity to use neutrons for medical purposes is conditioned by the fact that every year, up
to 30% of patients with malignant tumors, i.e. more than 130 thousand persons in Russia, have indication
for high-density ionizing radiation therapy due to low sensitivity of these tumors to traditional radiation
treatment. Another specific feature of neutrons effect on cells is just the decreased oxygen effect and this
is a serious advantage of neutrons over photon emission. Another advantage of neutron therapy is the
fact that tumor cells repair processes are less obvious and their blocking following neutron irradiation lead
to the increased relative biological effectiveness of neutrons with the decrease of neutron dose per
fraction.

Though radiotherapy has more than a hundred-years history, practical application of neutron
beams began in the end of the 60s last century. Nowadays, the number of medical centers in the world
where fast neutrons are used for malignant tumors treatment is about 30 and three of them are in Russia.

The fast neutron source used in the Ural Neutron Therapy Center is the NG-12I neutron
generator developed by NIIEFA (St.-Petersburg) for RENC-VNIITF in the mid of the 80s, XX-th century.
Initially, the NG-12I neutron generator was intended for nuclear physics research but in the second half of
the 80-s, this direction of work became less demanded thus allowing a different application of this
generator and namely for treatment of oncological patients having tumors resistant to photon radiation.
The neutron generator was to be upgraded for neutron therapy purposes such that it could meet
requirements to radiotherapy clinics and this was realized in 1993-1995. In 1996, investigations of
neutron field characteristics and radiobiological experiments began in cooperation with the Ural Scientific
Practical Center of Radiation Medicine. In particular, a series of radiobiological experiments was
performed in a treatment room to determine relative biological effectiveness of neutrons. By the end of
1999, the neutron therapy facility was ready to treat patients. In a little more than 2.5 years, 300 patients
took treatments in the Ural Neutron Therapy Center. Short-term results confirmed the tested technique to
be promising but low patient capacity and, as a consequence, high cost of the therapy regimen was
unsatisfactory. Design deficiency was revealed and early 2003, the decision was taken to update the
neutron therapy facility to eliminate drawbacks. Upgrading was completed in June 2005 and treatment of
oncological patients was resumed beginning with June.
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S3 13 Gel-based biochips (microarrays) for clinical diagnostics

Alexander Chudinov, Dmitry Gryadunov, Tatiana Nasedkina, Alla Rubina, Roman Urasov, Victor Barsky,
Vladimir Mikhailovich, Alexander Zasedatelev

Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russia
32 Vavilov st., Moscow, 119991, Russia

Integrated technology based on the use of low-density microarrays (biochips), comprised of three-
dimensional hydrogel elements, has been developed in the Engelhardt Institute of Molecular Biology
(EIMB) for various applications in medical diagnostics. The structure of the gel can be adapted for
immobilization of virtually any biological molecules in natural hydrophilic environment. The discrimination
between matching and mismatching duplexes of nucleic acids in these conditions is more reliable than on
conventional flat surface, thereby minimizing the number of elements necessary to detect specific
sequences. Protein molecules immobilized on hydrogel-based biochips better preserve their biological
properties. Such biochips were successfully applied for laboratory diagnostics involving identification of
bacterial and viral pathogens, cancer-related mutations, and protein tumor markers. By now the biochips
for detection of M. tuberculosis and determination of its drug susceptibility (TB-Biochips) have been
approved by the Russian regulatory agencies, and they are currently used in dozens of clinical
laboratories of the Russian Federation and CIS countries. TB-Biochips and the biochip for HCV subtyping
developed in EIMB in collaboration with Toulouse University Hospital (France) are awaiting certification in
Europe. Other diagnostic biochips that are practically used or undergo testing in clinical laboratories
include those for identification of chromosomal rearrangements in children hematological cancers, typing
of influenza virus, for detection of mutations correlated with predisposition to some types of cancer and
hereditary diseases, for testing individual tolerance of certain therapeutic treatments. Protein biochips
based on immobilization of proteins (antibodies) as probes allow simultaneous quantitative detection of
dozens or even hundreds of analytes. The protein biochips have been developed for quantitative
detection of PSA and other tumor markers, and also for detection of biotoxins.
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S3 14 New electrophysical equipment developed in the Inst itute of High
Current Electronics of Siberian Branch of Russian Academy of Sciences and its
application for scientific and technological purpos es

Koval N.N.
Institute of high current electronics SB RAS, Tomsk, Russia

New effective ecological, energy-saving and resource-saving technologies implemented by
means of particle-beam and plasma equipment are alternative to conventional technologies and
sometimes the only possible way for making of perspective machines, mechanisms, tools, medical
equipment and also for implementation of radiation-chemical processes, sterilization and many other
processes where using of accelerated electrons, ions and plasma flows are also economically
reasonable. Progress and application field of such technologies is formed by level of reached parameters
and automation level of technological and electron-ion-plasma equipment.

In the Institute of high current electronics of Siberian branch of RAS (HCEI SB RAS) in last years
a number of ion-plasma and electron beam equipment is developed. This equipment is used for surface
nanostructuralization of materials and tools for the purpose of improvement its service properties. Pulsed
electron beam installations with unique parameters allow to implement ultra-fast melting of surface layer
with thickness of several micrometers. There is surface smoothing by means of surface tension force of
liquid melted layer (electron beam polishing). There is ultra-fast (~10° K/c) cooling of this layer then which
leads to structure grinding up to nanocrystalline state (quenching from the melt) that by-turn leads to
substantial increasing (2-3 times) of microhardness and as a result leads to increasing of wear resistance
and corrosion resistance. Automated ion-plasma installations developed in HCEI SB RAS implement in
common technological cycle complex surface treatment, including ion cleaning, surface activation,
electroarc nitriding of surface layer with the thickness of up to 100 mkm and plasma-assisted electroarc
deposition of thin (up to 5 mkm) superhard (up to 40 GPa) nonocrystalline multifunctional coatings.

At present time there are several installations established and delivered for different
organizations in Russia and abroad. With the help of these equipment there is search for commercial
application of new technologies. There are examples of the first successful technological processes which
allow to reach good practical results.

HoBoe anekTpocusnyeckoe obopyanoBsaHue, paspabarsiBaemoe B MHCTUTYTE
CUNBbHOTOYHOM 3NneKTPOoHUKu Cubupckoro Otaenennsa Poccumnckon Akagemumn
Hayk, n ero npMumeHeHne B Hay4YHbIX U TEXHONOMMYECKUX Liensax

Kosanb H.H.
UHcmumym cunbHomoy4Hou anekmpoHuku CO PAH, Tomck, Poccusi

lMyuykoBoe u nnasmeHHoe obopyaooBaHWe U peanudyemble C €ro UCMNorb30BaHUWEM HOBblE
3(peKTUBHbIE IKONMOMMYECKM UUCTblEe, 3JHEPro- W pecypcocbeperarolime TEXHOMNOrMM SABMASIOTCA
anbTepPHATUBHLIMU TPaAMLMOHHLIM TEXHOMOIrMAM, a 3a4acTyld W €eOWHCTBEHHO BO3MOXHbIMW MNpU
CO30aHNM NEepCrnekTUBHbBIX MaLUWH, MEXaHW3MOB, MHCTPYMEHTA, MeANLUMHCKOro 0bopygoBaHus, a Takke
npv NpoBeAeHM paanaLMoOHHO-XUMNYECKNX MPOLLECCOB, CTEPUNN3aALIMN U MHOTUX APYrMX NpoOLEeCcCOoB, rae
UCMOMb30BaHNE YCKOPEHHbIX 3NIEKTPOHOB, WOHOB MW M/Ia3MEHHbIX MOTOKOB SABMASETCA Takke U
3KOHOMMYECKU LenecoobpasHbiM. [porpecc u cdepa NPUMEHEHMI TakUX TEXHOMOIMA BO MHOIOM
onpenensieTcd YpoBHEM [OCTUTHYTbIX MapaMeTpoB U YPOBHEM aBTOMAaTu3aLMu TEeXHONOrM4eckoro
3NEeKTPOHHO-MOHHO-NNa3MeHHOro obopyaoBaHus.

B WHcTuTyTE CcMnbHOTOYHOM 3nekTpoHukn Cubupckoro otgeneHus PAH (MCO CO PAH) B
nocriegHue roabl  paspabotaH ps4  MOHHO-NNA3MEHHbIX U 3NEKTPOHHO-MYYKOBbIX  YCTAHOBOK,
npefgHasHaJYeHHbIX Ansi HaAHOCTPYKTYPUPOBaHUS MOBEPXHOCTM MaTepuarnoB W M3OENUA C  LEenbio
MOBbLILLEHMST WX 3KCMyaTauMOHHbLIX CBOWCTB. VIMMynbCHble 3MNEKTPOHHO-MYYKOBLIE YCTAHOBKM C
YHVIKanbHbIMM NapaMeTpamu MO3BOMSAIOT MPOU3BOANTbL CBEPXOLICTPbLIN pacniaB MOBEPXHOCTHOrO Cros
TOMWMHON B HECKONIbKO MWKPOMETPOB. 3a CYET CUIT  MOBEPXHOCTHOTO HATSKEHWS  KUOKOro
pacnnaBneHHOro Crosi MPoOUCXOOUT BbIrMaKUBaHUE MOBEPXHOCTU (3NETPOHHO-MyYKOBasd MONMPOBKA).
Mpovcxogsilee 3aTeM cBepxObicTpoe (~10° K/C) oxnaxaeHue 3Toro Criosi MPUBOAUT K M3MENbYEHMIO
CTPYKTYpbl BMMOTb A0 HAHOKPUCTANMMYECKOro COCTOAHMS (3akarnka u3 pacnnasa), YTo B CBOK oyepefdb
BEOET K CylleCcTBeHHOMY (B 2-3 pasa) MOBbILEHNI0 MUKPOTBEPOOCTM U Kak CneacTBUE K MOBbLILLEHMIO
WM3HOCO- W  KOPPO3MOHHOW CTOMKOCTW. ABTOMATU3UPOBAHHbIE WMOHHO-MMA3MeHHble  YCTaHOBKM,
paspabotaHHble B UCO CO PAH, peanusyioT B €OUWHOM TEXHOMOMMYECKOM LMKNE KOMMMEKCHYIO
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06paboTKy MOBEPXHOCTU, BKITHOYAMOLLYI0 MOHHYIO OYMCTKY, aKTMBaLUKO, 3NEKTPOAYroBoe a3oTMpoBaHue
NOBEPXHOCTHOrO Ccros  TonwmHon p[o 100 MKM M nnasmMeHHO-aCcCUCTUPOBAaHHOE 3NeKTpoayroBoe
HanblneHne  ToHKoro  (@o 5 mMkm)  cBepxtBépporo (oo 401[0Tla)  HaHOKpPMCTaNM4YecKoro
MHOFOYHKLMOHAbHOIrO MOKPbLITUS.

B HacTosiLlee BpeMsi HECKOSBbKO YCTaHOBOK MOCTaBIEHO B pasfnuyHble opraHm3aunm kak Poccuum,
Tak 1 3a pybex, rae BeayTcs paboTbl MO NOUCKY MX KOMMeEpPYECKMX NpuMeHeHui. MpuBeaeHbl NpuMepsbl
nepBbiX YyOauyHbIX TEXHOMOMMYECKNX MPOLECCOB, MO3BOMSAIOWMNX [OCTUYb XOPOLUMX MPaKTUYECKMX
pes3ynbTaToB.
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S3 15 STCU Recent Institute Sustainability Programs and
Initiatives; STCU Partner Program Experience

Peter Melnik-Melnikov

peter.melnik-melnikov@stcu.int

STCU has had a number of successful programs for commercialization of institute and university
technologies, such as, the Targeted R&D Initiatives, CTCO-Chief Technology Commercialization Officer
program, the Institute Sustainability Program. Examples of successful commercialization by Ukrainian
institutes will be presented. | will also describe STCU assistance to institutes in the creation of the
Ukrainian Association of Professionals of Technology Commercialization, who'’s goal is to help promote
Ukrainian scientific developments and to develop suitable innovation policy by the Ukrainian government.
Finally, STCU’s Partner Program experience will be analyzed with several examples of success.
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S3 16 Advanced Polymer, Composite and Luminescent M  aterials

for Electronics
M.M. Sychov*, A.G. Rodionov?, N.N. Botchkareva®, A.A. Dorofeyev®

!st. Petersburg State Institute of Technology (Technical university), 26, Moskovsky prospect, St
Petersburg, 190013, Russia, msychov@yahoo.com

2 Plastpolymer JSC, St. Petersburg, Russia
® All-Russian Scientific Research Institute of Experimental Physics, Sarov, Russia

The collaboration between St. Petersburg State Institute of Technology (Technical university),
Plastpolymer JSC and All-Russian Scientific Research Institute of Experimental Physics was carried out
in frames of two ISTC projects: «Development of pilot technology for production of polymer nano-
composites for high-performance electroluminescent light sources» (project 3920) and « Establishing the
Production of Electro-Luminescent Light Sources (ELLS) in SAROV Closed Administrative Territorial
Community» (project 3913). The achieved aim of projects was to develop advanced materials for
electronics and electroluminescent device based on them and realize mass production of said device.
Several innovative products were developed:

1. Electroluminescenct phosphor material with increased brightness and stability. Effect was achieved by
utilization of special methods of treatment of precursors, used for the preparation of luminescent material,
with electron beam, gamma rays and plasma. Obtained phosphor was encapsulated into protective
nanocoating. Developments resulted in patent applications 2009143191 and 2010104681.

2.  High dielectric constant polymer material and based on it high k nanocomposites, patents
2010127022/04 (038498) ot 24.06.10, 2010127022. Besides electroluminescent devices material may be
utilized in sensors and capacitors.

3. Electroluminescent device with increased brightness and stability, Russian patent 2419887.

The mass production of electroluminescent devices was realized in Sarov by company ELISAR in 2011
and several commercial sales were already achieved. Device fabrication is realized by screen printing
technology using commercial equipment. Device has advantages of small thickness (< 0.1 mm), low
energy consumption, flexibility, durability, ecological safety (no mercury is used). Figure below illustrates
the product.

Fig. 1. Flexible white light emitting electroluminescent device.

29



S3 17 ISTC Projects — Development and commercializa tion of

radioisotope production technology for medical and technical purposes
Nerozin N.A.

FSUE “SSC RF - IPPE”", Bondarenko sq., 1, Obninsk, Kaluga region, 249033, Russia, nerozin@ippe.ru,
isakova@ippe.ru

Proposals submitted to ISTC to obtain financial support for the development of radiochemical
technologies have been presented. In practice all the Proposals have social character and their aim is the
development of medical production: radiopharmaceuticals, generators and ionizing radiation sources
intended for treatment of oncology and non-oncology diseases. The most part of theses Proposals has
been approved and realized in the form of ISCT projects. Positive results obtained in the course of the
project implementations have given the opportunity to get the ISTC support in commercialization of
technologies developed. In the Technical design, which is also can be considered as socially important,
the problems of long-lived nuclear waste transmutation have been investigated and radiochemical
research methods and technologies have found their application in sealed radiation source production.

Mpoektbl MHTL] — pa3paboTka u kKoMmMmepunanusaumsa TeXHONorum
Npou3BOACTBa PaguoOU30TONHOWN NPOAYKLUN ANS MeAULIMHBLI U
TEXHUKMU

Heposwux H.A.

Oryrn ryHy Po - @usuko- SHepeemuyeculi uHecmumym um. A.N.JlednyHckoz2o, OBHUHCK,
Poccus nerozin@ippe.ru, isakova@ippe.ru

B poknage npeactaBneHbl [NpegnoxeHus, HanpaeneHHble B MHTL, ans nonyvyeHus duHaHCOBOM
noaaepXkn Ha paspaboTky paguoXUMUYECKMX TEXHOMOrMM NPou3BOACTBa PagavoOn30TONHOW NPOAYKLIUN.
MpakTuyeckn Bce [MpennoxeHus HOCWMMAM coumanbHbIA XapakTep M ObiNyM HampaBneHbl Ha co3daHue
MEeOULUMHCKON Mpogykumm - paguodpapmnpenapartbl, FeHepatopbl M UCTOYHWKU  MOHMU3UPYIOLLErO
U3ny4yeHnsi, NpegHasHadeHHble ANS JIeYEHUS OHKOJIOTMYECKMX W HEOHKONOrMYecknx 3aboneBaHun.
Bonbwasa vactb Takux [pegnoxeHun Obina ogobpeHa m peanmsoBaHa B Buge [lpoektoB MHTLL.
MonoxutenbHble pe3ynbTaTtbl, MOMYYEHHble B XOA4E peanu3auuy NPOEKTOB, MO3BOMMIMM MNOMYy4YUTb
nogoepxky MHTLl Ha kommepumanusaumio paspaboTaHHbIX TexHonormi. B TexHuyeckom [poekTe,
KOTOPbIN TakKe MOXHO OTHECTM K couuarnbHO 3Ha4YuMMbIM MNpoeKkTaMm, uccrneaoBanucb BOMPOCHI
TpaHCMyTauun OOMrOXMBYLUMX SAEPHbIX OTXOAOB W HAWW NPpUMEHEHME paanoOXMMUYecKue MeToAbl
nuccneaoBaHuMM U TEXHONOMMU U3rOTOBNEHUS 3aKPbIThIX MCTOMHUKOB U3NYyYeHNUs.
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S3 18 Cooperation of the ISTC and Budker INP in dev  elopment
and commercialization of new acceleration technolog y

G. N. Kulipanov
11, Lavrentyeva av., Novosibirsk, 630090, Russia, kulipanov@inp.nsk.su

Participation of Budker Institute of Nuclear Physics in implementation of ISCTS projects started in the first
years of the establishment of the ISTC and is still going on. Owing to the materialization of a large
number of ISTC projects, BINP not only has expanded its collaboration with large international research
centers (CERN, KEK, RIKEN, PSI, Karlsruhe, etc) but also established closer working communication
with Russian nuclear centers (VNIITF and VNIIEF).

Realization of ISTC projects gave BINP circulating assets for development and commercialization of new
acceleration technology (high-field superconductive wigglers and undulators, industrial electron
accelerators, etc). Currently, the small company BINP-ABT, established by BINP, produces small series
of these complex installations. Preparation for commercialization of a compact intense source of
neutrons based on proton accelerator is underway. This source is to be applied to medicine and safety
systems. The ISTC projects aimed at the development of technology for modernization of colliders
(VEPP-2000, Super KEK, and Linac 4 for the LHC) are worth a special mention.

CotpyaHnyectso MHTLU n UAD um. I''U. Byakepa B pa3BUTUMU U
KOMMepLuuanusaumm HoBbIX YCKOPUTESIbHbIX TEXHONOrnm

G. N. Kulipanov
11, Lavrentyeva av., Novosibirsk, 630090, Russia, kulipanov@inp.nsk.su

Yyactne UHctutyta gaepHon cmsmkm mm. .. bygkepa B peanusaummn npoektoB MHTL|, Hayanocb B
nepeble rogbl ero cosganus (Mpoekt # 0050) n npogormkaeTca 00 Hactosiwero Bpemenn (Mpoekt #
4022). bnarogaps BbinonHeHuo 6onboro konuyectea npoektoB MHTLL MHCTUTYT He TONbKO pacLUMpun
COTPYAHNYECTBO C KPYMHbIMW MeXayHapogHbiMM HaydHbiMu ueHTpamu (CERN, KEK, RIKEN, PSI,
Karlsruhe...), HoO Takke ycTaHoBWUN Bonee TECHOE COTPYAHUYECTBO C POCCUNCKUMM SIAEPHBIMU LIEHTPaMu
(BHUNT®, BHNNI D).

Peanusaumns npoektoB MHTL| nossonuna WHCTUTYTY MMeTb OBOpPOTHblE CpeacTBa AN pasBuTUS U
KOMMepLManu3aLmm HoBbIX TEXHOMOrMI (CUNbHOMOMEBLIE CBEPXMPOBOASALLNE BUITIIEPLI U OHOYNATOPS,
NPOMbILLIIEHHbIE YCKOPUTENWU 3NMEKTPOHOB M Ap). B HacTosiwee Bpemss ManoCEpUMHBLIN BbIMYCK 3TUX
CMNOXHbIX YCTAHOBOK BegeTcs manon komnaHwen WVAP-MMT, cosgaHHOW MHCTUTYTOM. [OTOBUTCH K
KOMMepUuanum3auun KOMNaKTHbIN MHTEHCUBHBLIN UCTOYHUK HENTPOHOB Ha 6ase yckoputens MpOTOHOB,
npegHasHadeHHbI ON9 MCNOoNb30BaHWs B MeguunHe n cuctemax 6esonacHoctn. Ocobo cnegyet
oTMeTUTb NpoekTel MHTL], HanpaBneHHble Ha pa3BuUTME TEXHOMOMMA ONA MOAEepHU3aLmMM Konnanaepos
(B3r1r-2000, Cynep KEK B, Linac 4 gnsi LHC).
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S3 19 ISTC Role in commercialization of R&D at INP  NNC RK

Batyrbekov E.G.
Institute of Nuclear Physics NNC RK, 1, Ibragimov Str., Almaty, 050032, Kazakhstan, info@inp.kz

The opportunities to those scientists and researchers who were previously involved in weapons programs
to transfer their research outcomes and knowledge into peaceful applications were offered by ISTC in a
right and proper time. Scientists and specialists of the Institute of Nuclear Physics over the last 16 years
of cooperation with ISTC completed more than 40 projects for the total budget of $9,452 thousand USD.
Realization of these ISTC projects in the times of transition allowed the Institute to get modern analytical
and experimental equipment what, in its turn, assured competitive participation in tenders for various
large commercial contracts both in Kazakhstan and internationally.

Considerable contribution to commercialization of research in the Institute was made by the Project K-
1324 “Marketing of technologies developed in INP NNC RK”. Completion of this project made it possible
for the Institute to launch a range of new projects and commercial activities, establish production of
radiation sources for industrial defectoscopy, technological quality control and calibration of radiological
equipment and gauges, padiopharmasuiticals and to export radioisotopes.

The Institute is actively involved in designing, construction and commissioning of nuclear medicine
facilities and departments of nuclear medicine in hospitals newly established in Kazakhstan, provides
maintenance of cyclotrons and radiochemical equipment, provides services to medical institutions helping
them with handling of radiation sources and radioactive waste.

In the near future it is planned to work on the joint project “Sustainable Development Plan for the Institute”
developed by the Institute in cooperation with ISTC specialists.

Ponb MHTL B KOMMepuuanusaumm Hay4YHbIX pa3paboTok
NAD® HAL PK

BatbipbekoB 3.I.

WHcmumym sdepHol ¢usuku HAL PK, yn. U6pasumosa, 1, 050032, 2. Anmamel, KazaxcmaH,
info@inp.kz

BoamoxHocTb, npegoctaBneHHass MHTLL yyeHbIM 1 cneumanuctam, obnagatowum 3HaHMsaSMK 06 opyxunm
MacCOBOr0 YHUYTOXEHWS W CpeacTBax ero [OCTaBKW, MPOU3BECTU KOHBEPCUMIO CBOWMX Hay4HbIX
pa3paboToK 1 HaMpaBWUTb MX Ha UCMOMHEHNE MUPHbLIX 3a4ay SBUMOCb OYeHb CBOEBPEMEHHBIM. YYeHbIe U
cneumanuctbl MHcTUTyTa gaepHon humsmkmn 3a 16 net cotpyaHudectsa ¢ MHTL, BbinonHeHo 6onee 40
npoektoB Ha cymmy $9452K. Bnarogapsi peanusauum npoektoB MHTL, WHCTUTYT B rogbl NepecTpomnku
nonyymn COBPEMEHHOEe aHanuTUyeckoe W 3IKCnepuMeHTanbHoe obopyaoBaHue, MO3BONMBLLEE
y4yacTBOBaTb B KOHKypCax M MNONy4YUTb KPYMHbIE KOHTPaKTbl, Kak B pecnybnuke, Tak u 3a pybexom.
Bonbliylo ponb B KOMMepLManu3auun HayyHblX paspaboTok cbirpan npoekt K-1324 «WccneposaHue
pblHKa TexHonorun, paspabaTbiBaembix B A HALL PK». Peanusaums gaHHOro npoekrta no3sonuvna
MHCTuTYTy 3anycTutb ULenyl Cepuio HOBbIX MPOEKTOB M KOMMEPYECKMX KOHTPAaKTOB, OpPraHvM3oBaTb
NPOU3BOACTBO  PAOVOAKTUBHBIX  WCTOYHMKOB AN MPOMbLIWIIEHHON  OedeKToCcKkonMu,  KOHTPOns
TEXHOMOIMYECKMX  MpoOLeccoB W KanubpoBKM  paguonM3OTOMHbIX — NPUMOOPOB,  HOBbLIX  BWUOOB
pagvnodapmMnpenapaTtoB, HayaTbl MOCTaBKW pPaaMOM30TOMNOB Ha 3KCmopT. WHCTUTYT yyacTByeT B
NPOEKTMPOBaHNN, COOPYXEHUN 1N BBOAE B IKCMNyaTauuilo co3gaBaeMbliX B CTpaHe OTAENEeHWA saepHoun
MeOWLMHbI, TEXHUYECKOM OBCMAYXMBAHUM LUKNOTPOHOB U pPafvMOXMMMYECKON annapaTypbl, OKasbiBaeT
MEeAWLMHCKMM OpraHmM3aLmsaM nomoLllb B obpalleHun ¢ pagvoakTUBHbIMU UCTOYHMKAMKU U oTxogamu. B
bnuxarviem OGyayuwiem nnaHUpyeTca peanu3auus COBMECTHO pa3paboTaHHOro yyeHoiMn WHCTUTYTa
aaepHon dusmkn u cneyunanuctamm MHTL, npoekTta «[naH ycTon4MBoro passuTus MHCTUTYTa»
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S3 22 Project # CI-011 is the base of successful
commercialization of scientific and technical devel opment

M. V. Kan
44, Kievskaya st., Bishkek, 720000, Kyrgyz Republik, michail_kan@istc.kg

Objective of the initiative #CI-011 - commercialization of the software and hardware complex (SHC)
«Blast Maker», developed in the framework of ISTC projects # KR-067, and # KR-566, and funded by the
EU.

The software and hardware complex «Blast Maker» is a high-technology Product, combining information
and analytical software package and technical means of collecting, processing and transmitting data on
the rock mass properties directly from a drilling rig during the process of blasthole drilling. This is a
practical realization of one of the elements of the computer-aided engineering in open-pit mines, made
with application of advanced technologies in microprocessor engineering and programming. The software
module is based on complex physical-mathematical models. SHC «Blast Maker» represents the most
complete solution to the problem of optimal design of drilling and blasting (DB) in mining enterprises
without changing the adopted technology of DB in open-pits. Full introduction of the SHC would
significantly reduce the cost of DB, improve the quality of blasting works, as well as raise the
effectiveness of equipment and processes control in open-pits. Completeness of the information on
previously designed and implemented blasts, parameters and modes of drilling for all blastholes would
provide a real basis for adaptive management of complex processes of DB in various conditions.

After the implementation of the commercialization initiative #CI-011, the team of developers of SHC “Blast
Maker” has reached the mode of self-sufficient development. Including:

The scientific development was turned into the commodity of the technology market for mining
companies. As products, the software CAD DBO “Blast Maker,” Computer-aided system of data collection
from drilling rigs “Kobus’ (CASDC DR), Services on optimization of drilling operations at open pits on the
basis of these two products.

The production of the boxed version of software «Blast Maker» and software “Central station Kobus have
been organized.

The production of the hardware supply set for data collection from drilling rigs — Kobus controllers has
been organized. Certificate of Conformance and Origin were received.

Intellectual Property Rights have been protected: the Eurasian patent on the method of drilling and
blasting at open pits was received, 9 national patents for software were received, and trade marks “Blast
Maker” and “Kobus” were registered.

Marketing strategy on promotion of SHC “Blast Maker” was realized.

As a result of the project completion, the project team successfully passed the stage of “first sales”. The
switch into the mode of self-sufficiency was made. Prospects on technology market advancement for CIS
countries’ mining companies of SHC “Blast Maker” have been opened.

MNMpoekT # CI-011 — ocHOBa ycnewHOM KOMMepLuuanusaumm Hay4yHo-
TeXHUYeCKOMn pa3padboTku

M. B. KaH

44, yn. Kuesckas, a. buwkek, 720000, Kbipebidckas Pecriybnuka, michail_kan@istc.kg

Llenb vHmumaTtuebl #CI-011 - kommepumanm3daums MNMporpammHo-TexHudeckoro Komnnekca (MTK) «Blast
Maker» paspaboTaHHoro B pamkax npoektoB MHTL, #KR-067, n #KR-566, 1 npodgunHaHCMpOBaHHOIroO
EC.

lMporpaMmHO-TexHUYeckun  komnnekc «Blast Maker» - Haykoemku [lpogykT, coyeTarowmm
VMHOPMALIMOHHO-aHaNMTUYECKNA MPOrpaMMHbIN NakeT U TexHudeckme cpeactea cbopa, obpaboTkm u
nepegaynm OaHHbIX O CBOWCTBax MaccuBa rOpHbIX MOpOA HenocpeacTBEHHO € OypoBOro craHka B
npowuecce 6OypeHUs B3pPbIBHbIX CKBaXWH. JTO MpakTU4eckas peanunsauusi OOHOro0 U3 3fEeMEHTOB
aBTOMaTU3MPOBAHHOW NOATOTOBKM NPOU3BOACTBA Ha Kapbepax, BbliNOSIHEHA C NPUMEHEHNeM nepenoBbiX
TEXHOMOrMM B MUKPOMPO-LIECCOP-HOM TEXHUKE U NporpaMmmupoBaHuMn. B ocHOBY mporpaMmMHOro moaynsi
3anoXeHbl CrnoxHble ¢usmko-matematuyeckne mogenun. MNMTK «Blast Maker» npeacrtaBnsiet cobon
Hanbonee nonHoe pe-LleHWe 3agadn ONTUMAarbHOro NPOoekTUpoBaHMs GypoB3pbiBHbIX paboT (BBP) Ha
rop-Hoo6bI-BaoOWMX NpeanpuaTuax 6e3 nsMeHeHus NpUHATON TexHonorum BeaeHnss bBBP Ha kapbepax.
MonHomacwTabHoe BHeapeHue MNTK no3BonsieT He TONMbKO 3HAYUTENBHO YMEHbLINTL 3aTpaTtbl Ha BBP,
HO MOBBLICMTb KayeCcTBO B3pbIBHbIX paboT, a Takke one-paTMBHOCTb ynpasrneHus obopyaoBaHveM U
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npoueccaMmm Ha Kapbepax. lMonmHoTa uH-opMauun O paHee CMPOEKTUPOBAHHBIX U NPOM3BEAEHHbIX
B3pbiBax, Mapa-MeTpax M pexvMax OypeHus BCeX CKBaXKUH NPedoCTaBMsAT pearb-HyK OCHOBY Ans
afanTMBHOMO YMpaBreHUs CAOXHbIMK MnpoueccaMy 6ypoB3pbiB-HbIXx paboT B caMbiX pa3-HOOOpasHbIX
YCIOBUSIX.

B pesynbTate BbINOMHEHUA MHULUMATUBLI KOMMepuuanu3auun komaHga paspabotumkoB [MTK «Blast
Maker» gocturna pexvma camogocTaTouHOro pa3suTus. A UMEHHO:

HayuyHo-TexHnyeckaa paspaboTka «npeBpalleHa» B TOBap ANA pbliHKA TEXHOMNOMMA ANs TOPHbIX
npeanpustun. B Buae ToBapa npeanaraetca — [porpammHoe obecneyeHne CAINP BBP «Blast Makers,
ABTOMaTM3upoBaHHaa cuctema cbopa faHHbIx ¢ B6ypoBbix ctaHkoB (ACC[H BC) «Kobyc», Ycnyru no
onTMMuM3aumn BedeHus OypoB3pbIBHbIX paboT Ha Kapbepax Ha OCHOBE [ABYX BblEeHa3BaHHbIX NPOAYKTOB.
HanaxeH Bbinyck kopobo4Hbix Bepcun MO «Blast Maker» n MO «basoBas ctaHumns Kobyc».

HanaxeHO nNpon3BOACTBO TEXHWYECKMX CPedcTB cbopa AaHHbIX C BGypOBbIX CTAHKOB — KOHTPOJIIEPOB
«Kobyc». lMony4veHbl Ceptudmkatel CootBetcTBust U CepTtudmkatbl [MpoucxoxgeHus. BbinonHeHa
3alWmTa MHTENNeKTyanbHonm cobcTBeHHOCTM: nosnyveH EBpasunckum naTeHT Ha cnoco® npom3BoacTBa
OypoB3pbIBHBIX paboT Ha kapbepax, 9 HauumoHanbHbIXx [laTeHToB Ha nporpammHoe obecnedeHue,
3aperncTpupoBaHbl Toproeble 3Haku «Blast Maker» n «Kobyc». BbinonHeHa mapkeTuHroBasi ctpaTerus
no npoaswxkeHuto MNTK «Blast Maker.

B pesynbTtaTe BbinonHeHus NpoekTa komaHaon pa3paboTuMKOB Hay4YHO-TEXHUYECKOro NPoeKTa YCrneLlHo
npovaeH atan «nepsBble npoaaxu». OcCylwecTBNEH BbIXO4 Ha PEXUM CaMOAOCTAaTOYHOrO pasBUTUS.
OTKpbITbl NEPCMNEKTMBLI YBEPEHHOIO MPOABWMXEHUS HA PbIHOK TEXHOMOMUA ANs TOpHbIX NPeanpusiTUn
ctpaH CHI™ nporpammMHO-TeXHU4YeCcKoro komnnekca «Blast Maker».
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S3 23 Ways of commercialization of the results of scienti fic
researches and new technologies in the field of env  ironmental security in
the example of the Tajik Aluminum Company

B. Azizov', Sh.O. Kabirov?, H. Safiev’, Kh.A. Mirpochaev*

'Research Institute of Metallurgy SUE "TALCO", 17, H. Hakimzade st., Dushanbe, 734003, Tajikistan,
inmet.talco@mail.ru

“State Unitary Enterprise "TALCO", Tursunzoda city, 735014, Tajikistan, info@talco.tj

The main disadvantages of scientific researches conducted in the Republic of Tajikistan is the
lack of their actual contribution to the economy. This situation is mainly due to:

1. Outflow of highly skilled experts from science to another industries.

2. Lack of necessary equipment and modern facilities.

3. Lack of interest and demand for the research results on the side of private and public
enterprises and companies. Very small amount of research funding from the state budget and the lack of
competitiveness of products manufactured by industrial enterprises of the country, are the main factors
hindering the commercialization and technology transfer in the country. The only exception in this respect
is State Unitary Enterprise “Tajik Aluminum Company” (SUE “TALCQO”) Research Institute of Metallurgy
(Institute), whose objectives, challenges and opportunities are different from other research institutions.

Environmental safety of the SUE “TALCQO” is among other priorities of the Institute. This is due to
the requirements of environmental protection and economic benefit from recycling of valuable
components contained in the waste products of SUE “TALCQO”. Therefore, initiatives of the Institute on
commercialization of the results of scientific research on environmental problems are understood and
supported by management and the employees.

The Institute has a number of patents for its innovations, including the Eurasian, on ways of
recycling the waste from aluminum production and improving the aluminum production technologies. In
order to put into reality the developed methods and technologies, to receive additional funding for the
development of material base of the Institute, to increase the wages of its employees and to create jobs,
the Institute is undertaking the following activities:

1. Creation of technological park with an experimental production areas.

2. Creation of joint companies for the preparation of projects in order to receive grants and
investments from international organizations.

One of the result of these activities done by the Institute is creation of the area for the production
of cryolite-alumina concentrate from solid waste sludge fields and developing projects to reduce
greenhouse gas emissions.

At present the Institute is considering the transfer of developed technologies to the aluminum
companies in Russia (RUSAL) and China (CHALIECO)

MyTn KOMMepuUuManu3aumm pe3ynbTaToB Hay4HbIX UCCeA0BaHUMN U HOBbIX
TEXHOJIOrMn B 0611aCTN 3KONOrM4ecKkon 6e3onacHOCTU Ha npumepe
TagXMKCKOW antoMMHUEBOW KOMMaHUKU

B.Aau3os’, LLI.O. Ka6upos?®, X.Cadwes’, X.A.Mvpnoyaes®

YHUM Memannypauu 'Y «TATIKO», 17, yn. X.Xakum3ade, 2. [JywaH6e, 734003, Tadxukucmar,
inmet.talco@mail.ru

Iy «TAJIKO», 2. TypcyH3ade, 735014, Tadxukucman, info@talco.tj

OCHOBHbIM HEOCTATKOM Hay4HbIX UCCreaoBaHUN, NnpoBoauMbiX B Pecnybnvke TamKukucTaH, aBnsieTcs
OTCYTCTBME MX 3HAYMMOTO pearnbHOro BkNaga B 9KOHOMUKY. CrOXMBLUAACA CUTYyaLust, rMaBHbIM ob6pa3om,
obycrnoeneHa:

1. OTTOKOM BbICOKOKBANUMULMPOBAHHbBIX CNELNAnnCToB N3 cpepbl HAyKn B Apyrne oTpacu.

2. OTcyTCTBMEM COBPEMEHHOIO HEOHXOAMMOro 060PYAOBAHUSA N TEXHUYECKUX CPEACTB.

3. HeBoCcTpeboOBaHHOCTbLIO pe3ynbTaToOB HaYYHbIX MCCNEOOBaHMIA YaCTHbIMU U rOCY4apCTBEHHLIMMU
nNPeanpusTUSMN U KOMMaHUSIMMU.
HesHaunTenbHbI 06beM PMHAHCUPOBAHUA HayYHbIX WCCREOOBaHWA U3 rocyaapCTBEHHOro Owoaxera,
HEKOHKYPEHTOCMOCOOHOCTL  NPOAYKLMW, BbINYCKAEMOW MPOMBbILUIEHHBIMA  NPEANPUATUSIMUA  CTPaHb,
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ABMSAIOTCA OCHOBHbIMW (DAaKTOpaMu, CAEPXKUBAKOLMMY KOMMEpLManu3aumio n TpaHcdep TexHomnornm B
CTpaHe. VicknoyeHvem B OaHHOM acnekTe SBNSETCA CO3A4aHHbli npu [0CygapCTBEHHOM YHUTapHOM
npeanpusatun «Tampkukckas AntomuHueBas Komnanus» (MY «TAJIKO») Hay4vHo-uccnegoBatenbCcKui
WMHCTUTYT MeTannyprum (VIHCTUTYT), KOTOPbIA NO CBOUM LiensM, 3aadyam U BO3MOXHOCTAM OTNU4aeTcs oT
OpYrux Hay4Ho-MccnenoBaTenbCKUX YUpPEXaEeHUN.
B atom cpopmate Bonpockl akonornyeckunin 6esonacHoctu yHkumoHnposaHusa YT «TAJIKO» asnatotca
OLHMMU 13 NPUOPUTETHBLIX 3aaa4 VIHCTUTyTa. 910 06ycnoBneHo TpeboBaHUSIMIN NO OXpaHe OKpYKatoLLewn
cpefbl 1 93KOHOMUYECKOW BbIr0A0N OT BO3BpaTa B NPOU3BOACTBO LIEHHbIX KOMNOHEHTOB, COAEPXKAaLUUXCS B
otxogax. [loatomy wuwHuUMaTUBbEl WHCTUTYTAa NO KOMMeEpUManu3auuu pesynbTaToB  HayYHbIX
nccrnegoBaHUn No 9KOMOrMYECKUM 3agadyam HaxogAaT NMOHUMaHWE U MOAAEPXKKY CO CTOPOHbI PyKOBOACTBA
1 pabOTHMKOB KOMMaHUM.
WHCTUTYT umeeT psig NaTeHTOB Ha M3obpeTeHne, B TOM YMCre eBpasnickux, No cnocobam nepepaboTku
OTXOJOB UM YCOBEpPLUEHCTBOBaHWIO 0OOpyAOBaHWs MPOM3BOACTBA antoMuHusA. B uenax peanusauun
paspaboTaHHbIX CMOCOBOB W TEXHONMOMMWA, MOMYyYEHUs OOMNOMHUTENbHbIX (PUHAHCOBBIX CPeacTB Ans
pasButua MaTepuanbHon 6asbl NHCTUTYTa M MOBBILWEHUS YPOBHSA omnnaTbl Tpyda ero COTPYOHWKOB,
CO371aHu1s HOBbIX pabounx MecT, MIHCTUTYT ucnonb3yeT criegyoLlime nyTu:

1. CosgaHue TexHonapka C 9KCnepuMMeHTanbHO-NPOU3BOACTBEHHbIMU yHacTKaMu.

2. Cos3paHve COBMECTHbIX KOMMaHWW MO MNOAroTOBKE MPOEKTOB Ha MNONyyYyeHwe rpaHToB U
WHBECTULINA MEeXOYHapPOOHbIX OpraHmM3aLmn.
Pesynbtatom peatenbHocT WHCTUTYTa B 3TUX HanpaBneHuWsix SBNAETCA CO3[4aHue y4vactka Mo
NPOV3BOACTBY KPUOMUT-FIIMHO3EMHOIO KOHLIeHTpaTa W3 TBepAblX OTXOAOB LWIMAMOBbLIX MOnen u
paspaboTka MPOEKTOB MO CHIKEHWNIO BbIODPOCOB NAapHMKOBbLIX Fa30B.
B HacTosiwee Bpemsi MHCTUTYT npopabaTbiBaeT BOMPOC TpaHcdepa pas3paboTaHHbIX TEXHOMOTUA B
antoMunHmeBble komnaHun Poccnm (PYCAIJT) n Kutasa (CHALIECO).
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S3 24 Medico-ecological issues of promotion sustain able
development-based ecotourism in Georgia

M.Giorgobiani, V.Tkeshelashvili, R.Tataradze, M.Ganugrava

G.Natadze’s Scientific-Research Institute of Hygiene, Sanitation and Medical Ecology, Thilisi, Georgia

Currently, medical promotion of tourism in general and namely, ecotourism is priority direction of
the activities of the G.Natadze's Scientific-Research Institute of Hygiene, Sanitation and Medical Ecology.
Capacity building for Ecotourism and next development requires at the first, monitoring of the
ecotoxicology, radioecology and biosafety indicators for tourist lines and recreational zones as well
sanitation —hygienic expertise of local-made products and development of healthy measures considering
diseases of expected risks developed through environmental pollution.

Particularly, to prevent spread of water-born infections and food-born intoxications are among
main challenges of the Institute.

The indicators of outdoor and indoor background and radionuclide content in the environment
(water, soil) and some food in winter resort Gudauri have been studied in 2007.

Outdoor radiation background was in range of 35-120 nGy/h, indoor radiation background - 55-
175 nGy/h.

In the studied samples of water and soil the presence of natural radiation (K-40, Pb-212, Be-7)
was observed mainly. Simultaneously, radionuclide of artificial origin- Cs-137 was detected, thought
relatively seldom.

Specific activity of radionuclide in the samples in the samples of water, soil and food of the
investigated territory do not exceed allowable rates, so from the radiological point of view mentioned
territory recognized as safe recreational zone.
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S3_25 Experience of the Eliava Institute of Bacteri  ophage,
Microbiology and Virology in commercialization of b iopreparations

Nina Chanishvili

Eliava Institute of Bacteriophage, Microbiology and Virology, Thilisi, Georgia, E-mail:
n_chanish.ibmv@caucasus.net

Felix d'Herelle proposed that bacteriophages might be applied to the control of bacterial diseases,
however in the West this idea was not explored with the same enthusiasm as in the former Soviet Union
(FSU) and was eventually discarded with the arrival of antibiotics.
The Eliava Institute of Bacteriophage, Microbiology and Virology (EIBMV) is one of the oldest research
organizations in the Caucasian region. The institute was founded in 1923 due to joint efforts of the
Georgian professor George Eliava and famous Canadian scientist Felix D'Herelle. During its long history
the EIBMV has been developing and manufacturing various bio-preparations, such as phage-based
products, probiotics, immunoglobulins, vaccines, anti-viral interferons, etc.
A pursuant work of the generations of the Institute’s scientists bacteriophage therapy was researched and
applied extensively within the FSU for the treatment of a wide range of bacterial infections. Much of this
work was published in Russian and was unavailable in the West.
Presently an emergence and worldwide spread of multiply drug-resistant bacteria re-attracted the interest
of the researchers and company managers to “alternative” therapies such as phage therapy, which still
remain active.
The major goals pursued presently by the EIBMV are:

to introduce innovations into antiquated methods of the phage production.

to design and introduce into practice new “mother phages” and dairy starters.

to modernize the production process and to bring it up to the standards requirements for the
international consumer market.

to develop new therapeutic, prophylactic and diagnostic preparations for human and animal use,
plant protection and control of water and food quality.
To promote its science and develop manufacturing processes the EIBMV in 2008 has formed the Eliava
Foundation. The mission of the foundation is to develop and to expand practical application of
bacteriophages in Georgia and in the world.
The foundation has formed 5 companies with limited liabilities: “Eliava BioPreparations”, “Eliava Media
Production”, “Eliava Analytical-Diagnostic Center , “Eliava Phage Center NY” and “Eliava Phage
Therapy Center”. each company has its own profile, however the main goal of this group of companies is
to revive the traditional manufacturing using as a basis the existing long-term research experience
starting since 1923 and to develop it according to the modern quality and standards requirements.
The EIBMV and its spin-off companies have developed close collaboration with the international scientific
and business community worldwide. One of the main obstacles preventing commercialization of
bacteriophages in the western countries are existing FDA and similar regulations. The EIBMV and its
partners are trying to take joint actions to persuade the officials in the necessity to change their attitude to
bacteriophage preparations. Lack of business skills, like building market strategies, carrying of
negotiations, etc. are also preventing successful commercialization of the developed products outside
Georgia.
The above mentioned regulatory, manufacturing and related technical issues, actions taken for
developing and commercialization of the innovative drugs will be the topics discussed at the workshop.
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S3 26 Technical and commercial aspects of accelerat  or based
methods of medicine intended isotopes production in Armenia

R.H.Avagyan, A.E.Avetisyan, |.A.Kerobyan

A.l.Alikhanyan National Science Laboratory (Formerly the Yerevan Physics Institute), Yerevan, Armenia

The ISTC project titled “Development of medicine intended isotopes production methods on the
basis of accelerator facility of Yerevan Physics Institute” has started on 2009. And partner project from
CNCP “Production of Medical Intended Isotopes Using Electron Accelerator Facilities” started on April
2010 supporting commercial aspects of this program. Investigations of an opportunity of Technetium-99m
and lodine-123 production using present accelerator facility on the Yerevan Physics Institute have been
carried out under support of these two projects. The upgrade of linear electron accelerator has been done
which allows increasing the beam intensity by factor of two. The technology of irradiation has been
developed, and respective equipment and infrastructure have been designed and fabricated.
Experimental and technology tests show that the yield and quality of final product are not worse than that
from the standard Molybdenum/Technetium generators. The special equipment for the Technetium-99m
extraction from irradiated material has been ordered and will be delivered soon; the launching is planned
for August-September 2011. The special cryogenic layout for lodine-123 extraction from irradiated Xenon-
124 has been designed, fabricated, tested and ready for use. The high precision complex for testing the
final product radiology purity based on high purity Germanium detector (producer — ORTEC) has been
purchased, commissioned, calibrated and ready for use. The trial production of mentioned two types of
isotopes will start on end of 2011 covering the most part of demand of Armenian clinics. The commercial
aspects of efficiency and profitability of this business for next 5 years has been presented.
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S3 27 Remediation of Contaminated Soils in Zones of
Radioecological Tension by Polymers-Supersorbents o n the base of
vinyl acetate

P.S..Voskanyan', S.N.Sergeeva, N.B. Tavakalyan®, A.H. Tadevosyan®, L.M. Ghakachyan®

l“Erplastpolymer” CJSC, 127, Arshakunyats ave., Yerevan, 0007, RA, E-mail:plastpolymerl@yanlex.ru

’Institute of Hydroponics Problems NAS RA. 108, Noragyuh, Yerevan, 0082, RA, E-mail:
hydrop@netsys.am

Soils possess high adsorptive capacity towards radionuclides and present themselves the initial
units of radionuclides migration into agricultural produce. Even normalized emissions of atomic industry
entities and nuclear power engineering facilities gradually, in the course of time, cumulate in soils and
then penetrate into agricultural produce.

Recently the Yerevan Plastpolymer Institute jointly with the Institute of Hydroponics Problems of
the National Academy of Armenia elaborated copolymer subersorbents on the base of vinyl acetate and
hydrophyl monomers as a soil or hydroponic substrate addition for plant production (trees saplings,
melons and gourds, medicinal plants, erc.) [1-3].

The studies were obtained unique results on the application of high water-expending polymers-
supersorbents for growing plants in hydroponics. The difference of water-retention ability of
polyelectrolytes with different counter ions allows one to speculate that application of water retaining
polymers can influence the transport of radionuclides. Therefore one of the important aspects of the
problem of contaminated soils remediation is elaboration of protective actions aimed at reduction of
biological mob|I|ty/m|grat|on of radionuclides in system water — soil — plant. Amongst the man-made
radionuclides **'Cs and Sr exert Ion% -term after effects of radionuclide caused contamination. The
passage of radionuclides, in particular 'Cs and *°Sr, occurs from the soil solution and irrigation water
through the root system of plants.

In practice, our preliminary studies have demonstrated that upon application of one of elaborated
supersorbents, synthesized at Plastpolymer Institute, for plant production under hydroponic conditions,
there is an observed increase of **'Cs and *°Sr content in plant biomass.

The result of research at this stage is the selection of a polymer capable of absorbing
radionuclides out of the water and soil, to accumulate in trees which are known for their active
radionuclide absorbing ability. This “green barrier” permits to prevent further spread of radionuclides in
the environment.

The project also received a polyelectrolyte with certain counterion, which had previously laid in root-
inhabited media and thus provide a reduction in the migration of radionuclides from soil or nutrient
solution into plant [4-6]..

Designed supersorbents combine high swelling with good mechanical properties, environmentally safe.
The cycle of sorption-desorption can be performed repeatedly. Water-swelling capacity is 500-800g/g,
water-retaining capacity - 80-90%.

The polymer-supersorbents based on a copolymer of vinyl acetate and hydrophilic monomers
with different alkali metal counterions were synthesized. These polymers have been used to grow basil
and pepper under field and hydroponic conditions in different radioecological tension zones (with the
radius of 2-15 and 30km from the Armenian Nuclear Power Plant), control-without presence of polymer.

Application of a polymer-supersorbents allowed:

Reduce a frequency of irrigating of basil and pepper in soil by about 30%, under hydroponics conditions -
2-4 times.

In the presence of counterion Ca™" in root- |nhab|ted media guarantee the same yield of pepper
fruit and basil leaves by reducing the accumulation of *°Sr in them about 25-40%. The same regularity
was kept also in soilless culture.

In the presence of counterion Ca™" in root-inhabited media to achieve reduction of content of Ogy
in roots: in soil — 4, in hydroponic culture to 2 times.

It has been confirmed that the content of controlled artificial RN *°Sr and **’Cs in the fruits of
pepper and basil leaves in all variants is much smaller than the Maximum Allowed Concentration Limits.
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Peabunuraums 3arpsi3HeHHbIX NOYB B 30HaX PaAN03KONOrM4ecKomn
Hanps>XeHHOCTU NOSIMMEpPHbLIMU cyrnepcopGeHTaMu Ha OCHOBe
BMHUNaueTaTta

M.C.BockaHsn', C.H.Cepreesa’, H.5.TaBakansH’, A.O.Tagesocsan?, J1.M.Kanausit®

! 3A0 «Epesatckuti HUM «lMnacmnonumep», 127, ApwakyHsy, e.EpesaH, 0007, Pecriybriuka ApmeHus,
E-mail: plastpolymerl@yanlex.ru

2 UHemumym npobnem audponoHuku um. I.C.[JasmaHa HAH PA, 108, Hopaetox, 2.EpesaH, 0082,
Pecnybnuka ApmeHusi, E-mail: hydrop@netsys.am

MouBbl 06MaaaT BLICOKOW €MKOCTbIO nornoweHnsa pagnoHyknuaos (PH) n aBnsoTcs MCXoaHbIM

3BEHOM Murpaumm PH B CenbCKOXO3SINCTYBEHHYK NpoAykumio. [axe HOpMMpOBaHble BbIGPOCHI
NpeanpusiTUni aTOMHOW MPOMBILLIIEHHOCTU U SIAEPHON SHEPreTUKM  CO BPEMEHEM HaKamnnMBaklTCcsa B
noyBax M 3aTeM NPOHMUKAKT B CENbCKOXO3ANCTBEHHYHO NPOAYKLMIO.
B nocnegHee pecatunetne 3A0 «EpesaHckun HUWN «[nactnonumep» coBMecTHO ¢ WMHCTUTYTOM
npobnem rnaponoHUKN HAH PA paspabotanu cononvMMmepHble cynepcopbeHTbl Ha OCHOBE
BMHUNaueTata M rmMapoduibHbIX MOHOMEPOB B KayecTBe [06aBOK AN MOYB U MMOPOMOHUYECKMX
HanonHuWTenen Ans BblpallMBaHWS pacTeHW B 6E€3MOYBEHHbIX YCNOBUSX (OBOLUHbIE U NTEKAapCTBEHHbIE
KynbTypbl, CaXXeHLbl AepeBbeB v np.) [1-3].

B xoge wuvccnegoBaHMi  MOMyYeHbl  YHWKanbHble  pe3ynbTaThl no  nNPUMEHEHUIO
CuUnbHOHabyxawLWmMx nonumepoB-cynepcopbeHToB ONS  BblpallyBaHWUS PacTEHUA B YCIOBUSAX
rmagpononukn.  OTnuyne  BOLOYAEPXKUBAKOLIEN  CMOCOOHOCTM  MONUSMEKTPONUTOB € pasHbiMu
NPOTUBOMOHaMMK MO3BOMSIET NPEANONOX1Tb, YTO NMPUMEHEHME BOOOYAEPKMUBAIOLWMX MOMMEPOB MOXET
BNUATL Takke U Ha TpaHcnopT PH. MoaToMy ogHMM M3 BaXKHbIX acNeKTOB peabunutauum 3arpsisHEHHbIX
noyB sIBNSeTCa pas3paboTka 3aliMTHbIX MEPONPUSITUA, HanpaBfeHHbIX Ha CHWKEHWE OMOonornyeckon
nogsuxHoctn (PH) B cucteme Boga-noyBsa-pacteHune. Cpeaun TexHoreHHbix PH 1¥7cs n Psr obnapatot
[ONroBpEMEHHBLIMI NOCHEACTBUSMU PaAMOaKTUBHOTO 3arpsisHeHusi. Mepexog PH, B yactHoctn **'Cs u

Sr, NpoucxoguT Yyepes KOPHEBYKO CUCTEMY pPacTEHUI U3 NOYBEHHOIO pacTBopa U NOSIMBHOM BOAbI.
lMpenBapuTenbHble UCCegoBaHUS nokasanu, YTo Npu NPUMEHEHMN OOHOro M3 pas3paboTaHHbIX
obpasuoB cynepcopbeHTa, CUHTE3WPOBAHHOIO B WHCTUTYTE , [ANS BblpalWyBaHWS pacTeHUn B
6EeCroYBEHHbIX YCIIOBUSIX, HabnoaaeTcst yBenmnuyeHne °'Cs u °Sr B 6uomacce pacteHwii. Vitorom
uccrnegoBaHuin Ha JaHHOM aTane aBnsieTcs  nogobop nonvmepa, cnocobHoro nornowaTts PH u3 Bogpl v
MOYBbI, aKKyMyrnMpoBaTb B AEPEBbSX, OTNMNYAKLLNXCA aKTUBHOWM NOrMOTUTENBHOM CNocobHoCThi0 PH, 4To
nosBossieT NpefoTBpaTUTL AarnbHelleHne pacnpocTtpaHeHne PH B okpykatoLlylo cpefny, UCnonb3ysi
«3eneHbli Gapbep». B pamkax npoekta Takke MosydeHbl MONINMANEKTPONUTLI C  OnNpeaeneHHbIM
NPOTUBOMOHOM, KOTOPbIE NPEABAPUTENBHO 3aKNafblBalOTCSA B KOPHEOOUTaeMyto cpeay 1 Kak crieactene
obecneynBaloT NOHWKEHUE Murpaumm PH 13 NoyBbl Unu nuTaTenbHOro pacteopa B pacteHue [4-6]..

PaspaboTaHHble cynepcopbeHTbl COYETalOT BbICOKOE HabyxaHWe C XOPOLUMMWU MEXaHU4eCKUMMU

cBoWcTBaMK,  3komornyeckn 6GesBpegHbl. Lwukn  copbuwmsi-gecopbums  MOXHO — OCYLIECTBNATb
HeobaHokpaTHO. BogoHabyxaHue coctasnsieT 500-800r/r, BogoyaepxnsaHue 80-90%.
Bbinn  cvHTE3MpoBaHbl MOMMMEpPHbIE CynepcopbeHTbl Ha OCHOBE COMOMMMEPOB BMHUITALETaTa W
rMapodUnbHbIX MOHOMEPOB C PasfvYHbIMU MPOTMBOMOHAMW  LLENOYHbIX MeTannoB. [lonydeHHble
nonvmMepbl ObINM UCNOMNb30BaHbl AN BbipawyBaHua 6asunuka u nepua B YCMNOBUSIX TMOPOMOHWKU U
MoYBbl B 30HaX PasfMYHOM PaAMO3KOSIONMYECKON HaMpaXXeHHOCTbIo (C pagnycom 2-15 n 30km o1 ASC).
OOHOBpPEMEHHO [ANs CPaBHEHMWS, B TEX Xe YCMOBUSIX, ObinM BbiCaXeHbl KOHTPOSbHble 06pasubl B
OTCYTCTBMM MONMMepa.
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MpumeHeHne nonumepa-cynepcopbeHTa No3BoNnIO:
- COKpaTWUTb YacToTy nonueoB 6asunuka n nepua B noyse Ha ~30%, a B YCNOBWUSX MMAPOMOHMKK ANS
Oasenvka v nepua B 2-4 pasa;
- B TMpUCYTCTBUMK I'IpOTI/IBOI/IOHOB K" unm Ca® COXPaHUTb YpPOXaWHOCTb C OOHOBPEMEHHbLIM
YMeHbLLUEeHNneM Hanuing PH ®sSr B nepue n 6asunuke Ha 25-40%, aHanornyHas 3aKOHOMEPHOCTb
Habnganack Takke B YCNOBUSIX rvlp,ponowmm
- B NPUCYTCTBUM NPOTMBOMOHOB K' 1 Ca™ B nouBe 1 B YCNOBUSAX TMAPONOHNKN OOCTUMHYTb YMEHbLUEHUS
coaepxaHus 5y Takke B KOpHEBOW cuctemMe B 4-7 pa3. a B YCroBuUsIX rmaponoHuke B 1,5-2 pasa.
Bo Bcex uccrnepoBaHHbIX obpasuax nonuMmepos-cynepcopbeHToB cogepxaHne PH He npesbiwano
HOPMBbI MpeaenbHO-A0MYCTUMbBIX KOHLIEHTpaLmn.
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CP_01 BARVA Innovation Center, Armenia Commercializat ion and Technology

Transfer Activities
G. Y. Ayvazyan, A.A. Vardanyan
BARVA Innovation Center, 41, Arshakunyats st., Yerevan, 0026, Armenia, agag@arminco.com

World experience witnesses the efficiency of creating infrastructures for scientific developments
commercialization at industrial-technological organizations such as technoparks, innovation-technological
centers and business-incubators, complying with definite requirements. BARVA Innovation Center was
established in 2005. It is 100% Armenia based company specialized and focused in R&D and
manufacturing of various hi-tech products for various branches of industry.

The Center's predecessor was a famous R&D center in the Soviet Union specialized in power
electronics and semiconductor design. The history of the Center’s innovation and R&D is rich with
traditions crystallized over the last 40 years. Its management includes well-respected scientists and
engineers, who have extensive experience in R&D and innovation. The Center’s R&D and its innovation
processes are integral parts of its culture and values-driven tradition. The Center’s innovation process
goes through entire product life cycle starting with concept development and implementation, and end
with market introduction.

The Center is engaged in scientific and technical R&D and innovation as well as in manufacturing
and installation/setup of high-tech devices and equipment, including in particular, hail suppression
systems, defrosting systems to protect orchards, plants and trees, solar (photovoltaic) system and
balancing support units, solar water heaters. The Center is intensively involved also in various
developments in alternative energy systems like briquetting equipment from biomass (straw, cane,
woodchips etc.), high efficiency biomass boilers, small thermal power plants (co-generation) based on
synthesis gas produced from biomass, and parabolic trough concentrated solar power systems for
electricity and heat generation.

The Center is collective member of Engineering Academy of Armenia, as well as it is in close
scientific-production linkage with several well-known innovation-technological centers, universities and
other organizations of Armenia, Near and Far foreign countries.

Scientists and engineers of the Center participated in ISTC three regular projects. Within the
frameworks of ISTC CSP Project, Communication Center of Engineering Academy of Armenia has been
established and is successfully functioning in the Center territory, with great efforts of the Center
engineers. Center successfully participated in the Technology Promotion and Commercialization
Workshops organized by ISTC in 2009 and 2010 in Riga, Latvia. In May 2011 Center together with the
ISTC organized Technology Push events in Yerevan, Armenia, as well as assisted for business
developments of late stage technologies in Armenia, Georgia and some CIS countries.

CP_02 The search of optimal technologies for processi ng of arsenic-

containing industrial waste in Georgia
J.V.Kerkadze , Sh.N. Andguladze

Georgian Technical University, 69, Kostava st., Thilisi, 0175, Georgia, jimkerk@mail.ru;
shalvaandguladze @yahoo.com

Accumulation of arsenic-containing and high-toxic industrial waste in Georgia in large quantities is
due to processing of arsenic ores during the existence of Soviet Union in primitive and complicated (from
the viewpoint of technological cycle) conditions of high mountain regions of Georgia- Racha and Svaneti.
At the operation of two mining industrial complexes in the villages Uravi and Tsana, involved, mainly, in
technical processing of the deposits of arsenic raw material near the river Lukhuni, the basic industrial
product - arsenic anhydride (so-called
white arsenic) was used for military as well as for civil purposes (mainly in electronics).

After USSR disintegration, from 1991, both of these industrial complexes simultaneously stopped
the mining and processing of arsenic-containing raw material became exist. To this fact we may add that
on a global scale the semiconductors on the basis of arsenic compounds fell into disfavour and the
overall electronic industry shifted to modern microcircuits. Hence, Georgia has inherited about 100
thousand tons of onerous solid industrial waste in the form of the cinders, unusable industrially and which
are stored in unpreserved tailing dumps in the proximity of the surfaces of these former factories.

Since, at present, the overall factory infrastructure is totally dismounted or destroyed in the both
cases, to above-mentioned industrial waste, the residues of industrial equipment and non-realized
quantity of high-toxic main product - white arsenic are also added which is scattered at the whole
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territories of these factories. The indexes of arsenic content exceed the back-ground value by the factor
4000-12000.

This the ecologically critical situation has been developed; an environmental contamination is
present, the health and life of the people, primarily, of local population are endangered. The climate
change, abundant atmospheric precipitations and floods on the river Lukhuni may dramatize this hazard
by the fact that industrial sewage with toxic compounds may penetrate into the basin of Black Sea and,
thereby, may impart an international character to this problem.

Thus the presented problem requires an intermediate solving which is impossible without a
considerable financing, primarily, from the State, as well as from international Community, upper owners
and businessmen and etc.

In the lecture the optimal version for solving of Considered problem is proposed. After acquainting,
study and detailed analysis of a number of existing procedures in Georgia for processing of arsenic-
containing waste, we have concluded that at the practice the burial of toxic industrial waste even in
controlled sanitary dumps is impossible without their preliminary treatment. We may consider that it is
necessary to render the above-mentioned waste for purpose of their preliminary neutralization, that is to
say, to treat these arsenic cinders by other ones-sulfide waste by so-called barium slurries (accumulated
in the quantities about 1min. tons) of the former Kutaisi lithophone factory with a preparation of unsoluble
arsenic sulfide.

At the seminar we are ready to discuss the proposed version for solving of this topical problem.

Mouck onTUManbHbIX TEXHONOMMI NepepaboTKN MbILbSAKOCOAE pXKaLUX
NPOMBbILWSIEHHbIX 0TX0A0B B py3un

Kepkagse [x. B., Auarynagse LU.H.

py3uHckull mexHu4yeckul yHusepcumem, yi. Kocmasa, 69, Téunucu, 0175, Ipysus, jimkerk@mail.ru;
shalvaandguladze @yahoo.com

HakonneHwve B OrPOMHOM KONMYeCTBe MbILIbAKOCOAEpXKaL X n ocobo TOKCUYHBIX
NPOMBbILLIIEHHBIX 0TX040B B [py3umn cBA3aHO ¢ nepepaboTkon B rogbl cywecteoBaHus CoseTtckoro Cotosa
pygd MbilbsKka B MPUMUTUBHBIX W CHOXHbIX (C  TOYKW 3PEHUS TEXHOMOTNMYECKOro LMKMa) YCIOBUSIX
BbICOKOTOPHbIX MecTHocTen [py3um Pauva u CBaHeTtusd. [Npu skcnnyataumm AOBYX TOPHOXMMUYECKMX
KOMOMHaTOB B cenax Ypaeum M LlaHa, 3aHMMaBLUMXCH, B OCHOBHOM, TepMU4YECKON nepepaboTkom
Brnusnexallero MeCTOpOXaAeHUS MbILLBbSKOBUCTOrO Chipbsi HAa peke JIyXyHW, OCHOBHbIM MPOMBbILLNIEHHbIM
NPOAYKTOM  SIBNANCA  aHrmapug Mblbsgka  (T.H.  Genbil - MblWbSK), KOTOPbIA  MPUMEHSNCH
TOrAa Kak B BOEHHbIX, Tak U rpaXKaaHCKMX Liensix (B OCHOBHOM, B 3MNEKTPOHUKE).

Mocne pacnapga CCCP, HauuHas ¢ 1991 roga, oba 9T KoMBUHATa OAHOBPEMEHHO OCTaHOBUNU
[obblvy 1 nepepaboTKy MbilUbSAKOCOAEPXKALLEro Chipbsl U NpekpaTunu cyliectsoBaHue. [obasuncs k
3TOMy M TOT hakT, 4TO B MMPOBOM MacwTabe nponan MHTepec K MONynpoBOAHMKAM Ha OCHOBE
MbILUBAKOBUCTBIX COEAMHEHWA W BCA 3MEeKTPOHHasi MPOMBILNIEHHOCTL TEenepb yXe nepeluna Ha
COBpPEMEHHbIE MUKpOCxXeMbl. Takum obpasom, [pysusa nonydmna B Hacneacteo okonio 100 TbiCAY TOHH
obpemMeHnTENbHBIX TBEPAbIX MPOMBILIIEHHBIX OTXOOOB B BMAE OrapkoB, HMKAK He Haweawux CBOEro
NPOMBILLIIEHHOTO MPUMEHEHWSI U XPaHSLWUXCA Cenvac B HE3aKOHCEPBUPOBAHHbLIX XBOCTOXPaHUIULLIAX
TeppuTopmanbHO NO6GIN30CTM OT 3aHMMaeMbIX Nowagen aTnx ObIBLUNX 3aBOAOB.

Tak kak, B HacTosiLlee BpeMms, BCS 3aBoAckasd MHpacTpykTypa B obeux cnydasix nofHOCTbHO
OEeMOHTUPOBaHa WMW YHUYTOXEHA, K Bbllleyka3daHHbIM OTXO4aM Npou3BoAcTBa [06aBnSATCA Takke
OCTaTKM NPOMbILLNIEHHOro obopyaoBaHUS 1 HepeanuayeMoe KONMMYecTBO CUIbHO TOKCMYHOrO OCHOBHOIO
npoaykTa npon3BoacTBa— 6enoro Mblllbska, COBEPLUEHHO 6eCKOHTPONbHO pas3bpocaHHOro no BCew
Tepputopun 3TUX 3aBoAoB. [lokasaTenu cofgepxaHus Mbllwbska TyT B 4000-12000 pa3 npeBbiwatoT
¢ OHOBbIN.

Takum oOpasom, co3gaHa 9IKOJOTMYECKM TPEBOXHAA CUTyauusi, Hanuuo 3arpsisHeHue
OKpYyXatoLlen cpefbl, Nog yrpo3on 300poBbe U XU3Hb N0AEN, B NEPBYIO o4Yepedb, MECTHOrO HaceneHus.
N3meHeHmne knnumara, obunbHble atMocepHble 0Cagkn U HaBogHEHUS Ha peke JlyxyHu MoryT ycyrybuTb
3Ty OMacHOCTb TeM, YTO MNPOMBILWSEHHbIE CTOKM C OTPaBMSALWUMU BellecTBamMy MOryT nonactb B
DaccenH YepHoro mops u, TeM cambiM, NpuaaTh 3TOM NpobrieMe yke MexXayHapoL4HYH OKpacky.

Moatomy npeactaBneHHas npobnema TpebyeT He3amMeanuTenbHOro peLleHusl, KoTopoe
HEBO3MOXHO 6e3 3HauuTenbHOro oMHaHCUPOBaHMUS, B NEPBYID ovepelb, CO CTOPOHbI rocyaapcTea, a
Takke MexayHapoaHoro coobuecTBa, KpynHbIX npeanpuHumartenen, GusHeCMeHoB 1 T.4.

B poknage npeanoxeH onTMManbHbIN BapuaHT peLleHus paccMoTpeHHow npobnemsbl. [locne
O3HAKOMINEHUs, U3y4eHMs U FNYOOKOro aHanusa MHOMMX YXe CYLLeCTBYIOLWNX MeTOAUK nepepaboTku
MbILLbSIKOCOAEPXKALLMX OTX0O0B B [pPy3vMu, Mbl MPULLAM K BbIBOAY, YTO Ha MpakTUKE 3axXOpOHEeHue
TOKCWUYHBIX MPOMBbILLSIEHHBIX OTXOAOB AaXe Ha KOHTPONMPYEMbIX CaHUTapPHbIX CBafkax HEBO3MOXHO 6e3
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ux npegsapuTenbHoi obpaboTku. MosToMy cuuTaem, 4TO HEOGXOAMMO C LEenblo npeaBapUTENbHOIO
06e3BpexnBaHusl  BbllUEyKa3aHHbIX OTXOAOB MNPUWMEHWUTb HelTpanusaumio, T.e. 06paboTky aTuUx
MbILUBAKOBUCTBIX ~ OrapkoB  ApPYyruMu -  cynbUAHbIMM  OTXO4amu, T.H. OGapueBbiMU LINaMamu
(HakonmneHHbIX B KONMYECTBE OKONO 1 MIH TOHH) Takxke Tenepb yxe ObiBwero Kyrancckoro nMTonoHHoro
3aBofa, norny4asi npy 3TOM HepPacTBOpPUMbIE CyNnbuabl MbILbsIKA.

CP_03 Optical and microphysical characteristics of dust h aze under arid zone
conditions in Tajikistan

S. F. Abdullaev, B. I. Nazarov,U.Madvaliev, V. A. Maslov

Umarov Physical-Technical Institute, Academy of Sciences of the Republic of Tajikistan
e-mail: sabur.f.abdullaev@gmail.com, systemavto@rambler.ru,umarkhon@mail.ru, vamaslov@inbox.ru
P. Goloub, O. Dubovik
Laboratoire d’Optique Atmospherique, CNRS, Universite de Lille, Bat 5, 59655 Villeneuve d’Ascq CEDEX, France
e-mail: philippe.goloub@univ-lille1.fr, dubovik@loa.univ-lillel1.fr
B. N. Holben
Laboratory for Terrestrial Physics, NASA Goddard Space Flight Center, Greenbelt, Maryland, USA, e -mail:
brent.n.holben@nasa.gov
T. Kh. Salikhov,
Umarov Physical-Technical Institute, Academy of Sciences of the Republic of Tajikistan, Tajik National
University,Dushanbe, Tajikistan, e -mail: t_salikhov@rambler.ru,
N. Kh. Minikulov
Astrophysics Institute, Academy of Sciences of the Republic of Tajikistan, Dushanbe, Tajikistan, e -mail:
mnasredin@mail.ru

The optical properties of arid aerosol of dust haze that occurred on 23rd-25th August, 2010 are
studied using the data of automotive system AERONET. The correlation between temperature of the
atmosphere near the ground and optical thickness of aerosol of dust haze is investigated. It is found that
this dependence has a smooth maximum.

The dust haze, that appears every year during about a few tens of days in the area of Southern
Tajikistan, is a unique tool to study the properties of aerosol pollution of the atmosphere. The recent invasion
of the dust haze to the area of Southern Tajikistan occurred through Termez — Ayvadzh on 23rd-25th August,
2010. The sun spectrophotometer of the automotive system AERONET used in the dust haze study performs
simultaneous measurements at seven wavelengths in the range 340-1020 nm processing nine parameters of
the atmosphere including surface temperature and aerosol optical thickness (AOT)

r(A) =In[1,(A)/1(A)]. Here 1,(A) and I (A) are spectral intensities of light flux incident on the Earth
atmosphere and transmitted to its surface at wavelength A .

This work was supported by the International Science and Technology Center (ISTC) under ISTC
Project No. T-1688.

CP_04 Research of dust aerosol by laser fluorimetry method

S. F. Abdullaev, B.l.Nazarov,U.Madvaliev,V.A.Maslov

Umarov Physical-Technical Institute, Academy of Sciences of the Republic of Tajikistan
Dushanbe, Tajikistan
e-mail: sabur.f.abdullaev@gmail.com, systemavto@rambler.ru,umarkhon@mail.ru, vamaslov@inbox.ru

The presence of fluorescent organic compounds in dust aerosols and anthropogenic aerosols, we
have obtained information about the shape of the fluorescence spectra of samples. For samples of dust
aerosols and dust fraction soil samples fluorescence factor is 0.23-0.76. line width at half maximum
fluorescence is 70-100 nm. The presence of fluorescent DOM in dust aerosols and dust fraction soil
samples during their dissolution in water and this spectrum shape is similar to the fluorescence spectrum
of DOM in natural waters. Maximum fluorescence of natural waters located in the region 430-450 nm and
a laser fluorometer that is applied in this study, the maximum bandwidth for the DOM in natural water with
the spectral sensitivity of the detection system was 450-470 nm.

This work was supported by the International Science and Technology Center (ISTC) under ISTC
Project No. T-1688.
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CP_05 Climate change impacts on wheat production pr ~ ocess

Abdullaev A., Ergashev A., Karimov Kh. H. , Jumaev B., Kasimova G.F., Saboiev |.A, Maniyazova N.A., Giyasidinov
B.

Institute of botany, physiology and genetic of plants Academy sciences Republic of Tajikistan, 734 063, Dushanbe,
street. Aini 299 /1

The international community is concerned about global climate change, which could adversely affect
on life activity of all living organisms. Climate change may induce additional stress factors that may
strongly influence the production process of agricultural plants. One of these stress factors is the sail
drought, in which due to lack of moisture stops the metabolism of plants. This adversely affects the
productivity of agricultural crops. This paper presents the results of studies on the impact of drought on
the parameters of the biological, economic productivity and biochemical quality of the grain of promising
sorts of wheat.

Study of diurnal and seasonal dynamics of water exchange parameters showed that the influence of
the level of water availability in the initial phases of vegetation on water exchange rates of leaves were
not significant, than in the generative phase of plant development. Analysis of plant productivity showed
that the length of the spike in wheat in the version with the impact of drought in the studied wheat
varieties was less. Weight spike in conditions of drought was less. By the number of spikelets per ear
between the options of experience particularly significant deviations were observed. At the same time the
number of grains per ear in both species under drought was less than a factor of three. The same pattern
was observed in the mass of one grain ears. Biochemical studies have shown that the starch content of
grain, depending on water conditions changed considerably. The highest starch content was in the grain
at optimum moisture content. Under the influence of drought in the grain protein content decreased. In
addition, the work discusses the influence of these parameters on the content of photosynthetic pigments,
photosynthesis, carbon metabolism wheat leaves and electrophoretic separation and identification of
proteins in polyacrylamide gel. This work was supported by the International Science and Technology
Center (Project T-1635).

CP_06 Distribution of natural and man-made radi  oactivity a samples of
soil and dusty haze of the south of Tajikistan

S. F. Abdullaev, B.l.Nazarov,U.Madvaliev,A.A.Djuraev,V.A.Maslov

Umarov Physical-Technical Institute, Academy of Sciences of the Republic of Tajikistan
Dushanbe, Tajikistan
e-mail: sabur.f.abdullaev@gmail.com, systemavto@rambler.ru,umarkhon@mail.ru, vamaslov@inbox.ru

The paper presents the results of the elemental composition of soil samples located on the pathway
dusty haze (dust storms) and dust aerosol samples collected in the deposition in Ayvadzhe and
Dushanbe is formed by a dusty haze.

In this report provides an analysis of data on the distribution of radioactive isotopes of uranium and
thorium series, K-40 and other man-made isotope pathways dusty haze of Ayvadzha to Dushanbe and its
surroundings.

This work was supported by the International Science and Technology Center (ISTC) under ISTC
Project No. T-1688.

CP_07 Research of dust aerosol by IR-spectroscopy m  ethod

S. F. Abdullaev, T.Shukurov,R.Marupov,B.l.Nazarov,U.Madvaliev,V.A.Maslov

Umarov Physical-Technical Institute Academy of Sciences of the Republic of Tajikistan, Dushanbe, Tajikistan,
e-mail: sabur.f.abdullaev@gmail.com, systemavto@rambler.ru,umarkhon@mail.ru, vamaslov@inbox.ru

The studies have shown that the proposed method of determining the likely areas of dust storms by IR -
spectroscopy in the frequency range 4000 - 400 cm-1 can quickly determine the source of the dusty haze
formation (dust storms) in a comparative analysis of infrared spectrum of the data bank. When they
coincide with the spectrum of a zone, will define of origin of dust storms (dust haze). The advantage of
the proposed method is technically more simple, accurate, faster, more economical.This work was
supported by the International Science and Technology Center (ISTC) under ISTC Project No. T-1688.
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CP_08 Research of atmospheric greenhouse gases concen trations in arid
and high-mountain regions of Tajikistan

S. F. Abdullaev, B.l.Nazarov,U.Madvaliev,V.A.Maslov

Umarov Physical-Technical Institute, Academy of Sciences of the Republic of Tajikistan
Dushanbe, Tajikistan
e-mail: sabur.f.abdullaev@gmail.com, systemavto@rambler.ru,umarkhon@mail.ru, vamaslov@inbox.ru
A. Abdullaev, Institute of Plant Physiology and Genetics, Academy of Sciences of the Republic of Tajikistan,
Dushanbe, Tajikistan, e-mail: abdumanon@mail.ru

The results of study of daily concentration changes of carbon dioxide in the atmosphere of Ayvadj
desert zone(altitude 319 m amsl) Dushanbe city (altitude 803 m amsl) and Ziddi village (altitude 2449 m
amsl) are presented. The daily average concentration of carbon dioxide was 334; 331; 301ppm for Ayvadj
desert zone, Dushanbe city and Ziddi village respectively. In Dushanbe during the time of dust haze daily
concentration was 371 ppm and it was 349 ppm in fine weather (pre-industrial atmospheric content of
CO, was 280 ppm and the present concentration is about 360 ppm). The daily average value of ozone
concentration was 99,42; 56,28 and 94,33 ,ug/m for Ayvadj desert zone, Dushanbe C|ty and Ziddi
respectively.The content of carbon dioxide, ozone, and concentration of particles of sizes ranging from 0.3 to
1.0 L m were measured in this study in the near-ground layer of the atmosphere in the vicinity of the building
of the Umarov Physical-Technical Institute of the Academy of Sciences of the Republic of Tajikistan in the
period July to November, 2010. and July,2011. This work was supported by the International Science and
Technology Center (ISTC) under ISTC Project No. T-1688.

CP_09 The experience on preparation of model drugs co  ntaining C-14
Carbon to the purpose of the environment security

Muzafar Isobaev, Elmurod Pulatov, Tokhir Abdullaev

Institute of Chemistry Academy of Sciences, Republic of Tajikistan, Ainy 299/2, Dushanbe, Tajikistan, E-mail:
coordin@yandex.ru

During the ISTC/USDA/Institute of Chemistry Academy of Sciences Republic of Tajikistan Partner
project implementation we have developed new approach to reduce the negative impact of foreign
chemicals in food production in the processing of food.

To complete this mission, it was necessary to gain knowledge on how the foreign chemicals such as
natural toxins, pesticides, veterinary drugs, or other biologically active compounds are metabolized,
retained, and excreted by animals.

In our project we proposed using synthesized compounds which have been tagged with a
radiolabeled nuclide in the molecule of the foreign chemical we wish to study. So it is became possible to
follow or trace these chemicals as they are metabolized (changed), retained or excreted by the animal.

The results from these studies will help develop new more effective isolation techniques and analyses
for these foreign compounds to insure a safe food supply and effective methods to eliminate, detect, or
limit their residues in food, soil, or ground water.

As basic it was choose well known stimulator of animals grows substance “Carbadox”. The synthesis
was begun from the C-14 Carbon reached aniline. Several preparatory stages like introducing safe group
to amine function, nitration of acetanilide, hydrolyses to remove safe group was done.

After cyclization we have intermediate benzofuroxan was received which was directly transformed to
final product. By such manipulations it was possible to have indicator of present foreign chemicals in food.
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Also such isotope submissions were taken at “Lincomychin” —veterinary antibiotic. Moreover, we
have synthesized a number of “Carbadox, Sulfanitram and Oxytetracycline” derivatives which are
substituted at the benzene ring to produce linker groups enabling hapten formation.

These haptens will be used to generate antibodies which allow the production of low-cost, field ready,
rapid assays to detect and quantitative these compounds in food and the environment.

*=
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CP_10 Preparation of Benzene-Stabilized Aluminum Nanopart  icles in
Hydrogen Atmosphere and plasmochemical production o f NiO-Al ;03 catalyst

Inom Normatov

Institute of Water problems, Hydropower and Ecology Academy of Sciences Republic of Tajikistan, 12 Parvin Str.,
Dushanbe, 734002, Tajikistan, e-mail:inomnor@gmail.com

The high reactivity and aggregation tendencies of metallic nanoparticles stimulate a search for
effective stabilization and passivation techniques. In particular, much attention has been paid to organic
compounds, including polymers, as candidate matrices for the stabilization of disperse metallic systems.
Stimulation of chemical reactions by physical means is widely used in the technology of inorganic
materials and makes is possible to notably raise the reaction role. Among the underlying mechanisms
of the physicochemical processes involved is the generation of various structural defects which is of
particular importance in catalysis and catalyst fabrication. For example, the presence of a distorted
spinal phase in Fe,05-Al,0O3; materials enhances their catalytic activity for oxidation of ammonia.

In this paper, we report on the preparation of benzene-stabilized aluminum nanoparticles and
application of plasmochemical technique for preparation high dispersed NiO-Al,O; catalyst

Computer simulation of the motion of evaporated Aluminum atoms. The structure and properties of
fine metallic particles are known to depend strongly on the composition of the phase being deposited.
Deposition may be followed by various structural transformations, depending on the substrate
temperature, but the initial structure is determined by the composition of the metallic deposit. Al a
sufficiently high evaporation rate, atoms in the vapor phase collide even at a very low pressure. Such
collisions may result in new molecular entities, changing the molecular composition of the vapor phase.
To study the clustering and motion of evaporated atoms, we use a Monte Carlo procedure. We consider
steady-slate evaporation and, accordingly, a stationary distribution of vapor species. The probability
densities for the free path length and motion direction of each particle after a collision are computed using
a random-number generator.

Deposition of Aluminum particles into organic compounds. When Al atoms encounter the matrix, they
penetrate some depth into the layer, rapidly losing their kinetic energy. This gives rise to local heating,
favoring Al diffusion deeper into the layer. To examine the effects of the evaporation rate and benzene-to-
aluminum ratio on the size of deposited clusters, aluminum (0.03 g) was deposited onto layers produced
by freezing 5, 20, or 60 g of benzene. The deposits were examined on a JEM-1100CX electron
microscope. At electron micrographs of Al particles deposited onto benzene layers consisting of 4- 10%
and 5- 10% molecules were observed the thicker benzene layer; the particles are smaller sized and are
more uniformly distributed. Increasing the evaporator temperature at a fixed layer thickness led to partial
melting of benzene, resulting in aggregation of Al particles.

Interaction between deposited Aluminum and Benzene. If, after freezing the benzene, the reactor was
filed with hydrogen (=1.3 Pa) free of water vapor and oxygen, Al evaporation began at lower
temperatures. Electron-microscopic examination of the Al particles deposited at the same evaporation
rates demonstrates that, at high evaporation rates, the benzene layer contains coarse aggregates no
uniform in size. The main reason is that rapid evaporation increases the probability of atomic encounters.
It was interesting to investigate the physicochemical processes accompanying the incorporation of Al
particles into the organic matrix. According lo IR spectroscopy data, Al deposition in vacuum produced no
bonds involving Al. After benzene was distilled off, the reactor contained only Al powder. After Al
deposition in a hydrogen atmosphere, the IR spectrum showed, along with absorptions at 2750-3100,
1520-1620, and 600-700 cm™ (=C-H stretches, C=C stretches, and out-of-plane C-H bending vibrations,
respectively), a band at 725 cm™, attributable to the Al-C bond.

Plasmochemical Preparation of NiO-Al,O; Catalysts. Al(OH); supports were used and the specific
surface area of the supports (130 m?/g) was determined by oxygen adsorption measurements in
vacuum, using an electronic balance with a sensitivity of 5x 10 g. After impregnation with a nickel
chloride solution and drying, the support was transferred to the holder of an RF plasma reactor.
Atomic hydrogen was generated by passing hydrogen gas through an RF discharge between two
electrodes, one connected to the feeder of an LCD-12 RF-generator (1.275 GHz), and the other
grounded. The distance between the center of the discharge region and the support could be varied by
moving the latter. In (his way, we were able to vary the activation power. The support was bombarded
with hydrogen atoms at L/d — 15 and 30. Hydrogen bombardment leads to the dehydration of aluminum
hydroxide and boehmite formation. Water absorption by nickel chloride promoted by hydrogen
bombardment leads to the formation of nickel hydroxide. The thermal energy supplied by hydrogen activates
water removal, leading to the formation of NiO. The x-ray pattern shown contains reflections from
orthorhombic boehmite with lattice parameters a = 4.41 + 0.05 A, b =9.41 + 0.05 A, and ¢ = 2.845 + 0.05
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A. After hydrogen bombardment at L/d = 15 (increased hydrogen flow and, accordingly, processing power),
the material consisted of NiAl,O, and y-Al,Os.

The increased hydrogen flow leads to the reduction of nickel chloride. The energy supplied by
bombardment enhances the mobility of nickel atoms.

CP_11 Application of plasma technology for treatment of the gascondensates-
waste of the gas industry and production of acetyle ne and cyanic hydrogen

Inom Normatov, Makhmadrezbon Idiev, Bahriddin Safarov

Institute of Water problems, Hydropower and Ecology Academy of Sciences Republic of Tajikistan, 12
Parvin Str., Dushanbe, 734002, Tajikistan, e-mail:inomnor@gmail.com

The present work is devoted working out of plasmochemical technology for treatment of gas
condensates on the basis of results of researches on influence preliminary turbulences of the nitric
plasma stream by hydrogen and nitrogen streams on process of pyrolysis of a gas condensate. For this
reason has been used natural gascondensates deposits "Kanibadam" of the Republic of Tajikistan with
molecular weight 140 (CyoH.0) and average of temperature of boiling near 55°C. It was observed that in
case use of nitrogen as agents for turbulences of plasma stream, pyrolysis of a gasocondensate was
accompanied by an acetylene (3+7 vol. %), ethylene (4+8vol. %), pyrolysis carbon (10+15 weight %).
Used of hydrogen as turbulences agent promoted substantial growth of concentration of target products
which had following values: C,H, (10+13 vol. %), C,H, (9+12 vol. %) and pyrolysis carbon (3-5 weight %).
At the same time, formation of cyanic hydrogen has decreased to (2.0-2.5 vol. %), and homological gases
of acetylene in the sum reached (2.5+3.0 vol. %). For identification of components of the pyrolysis
process of the gasocondensate in a stream of plasma and their quantitative definition were used
gasochromic analysis methods. The analyses of gases H,, N,, O,, CH,;, CO, CO, were spent on the
"Gazochrom". As transporter gas helium with the expense of 55-60 sm® was used. Definition of
concentration of ethane, ethylene, acetylene, propylene and impurity of homologs were spent on
chromatograph UX-2. One of the main problems of the plasmochemical technology is creation of the
conditions providing rapid cooling and tempering of the pyrolysis products. If speed of cooling at a stage
of end of reaction is insufficient, target products have time to decay. In the present work cooling and
tempering of the gasocondensate pyrolysis products were carried out in housing conduit the heat
exchanger and by means of influence of the raw gasocondensate steams to the reactionary mix at exit
from the amalgamator reactor. It is necessary to notice that at cooling of products of reaction in the heat
exchanger it is observed intensive formation of soot at which walls of tubes it is corked with soot. It leads
to undesirable effect of pressure increases that breaks a steady operating mode of installation and
involves a stop of process of pyrolysis. For prevention of the given effect we used a method compulsory
tempering by influence on products of reaction by means of influence of the raw gasocondensate steams
to the reactionary mix at exit from the amalgamator reactor. The increase of the no saturated
hydrocarbons was thus revealed. At change of specific energy of a plasma stream from 1.8 to 10.8 MJ/m®
and parities of plasma generates gas to raw materials (¢ = N,/raw materials) an equal 0.5 yield of cyanic
hydrogen (7.0 vol. %) it is accompanied with no saturated hydrocarbons C,H, (12 vol. %) and C,H, (10
vol. %). Thus its maximum value is reached at specific energy of plasma 7.2 MJ/m®. In pyrolysis products
contain also hydrogen (20-22 vol. %) and homological impurity in the sum (1.5-2.5 vol. %). The output of
the pyrolysis carbon has made 25-30 weight %. At increase ¢ to unit at the same values of specific
energy leads to growth of the output HCN to 9 vol. % and to reduction of concentration of no saturated
hydrocarbons C,H,; and C,H, to 8.0 vol. % and 10 vol. %, accordingly. In case of use of not cooled
reactors (cylindrical inserts from quartz and graphite) decrease in the output of the no saturated
hydrocarbons is observed but concentration of HCN increases to 10-12 %. We observed the influence of
¢ on yield of homological impurity of acetylene in particular at use of not cooled reactors the maximum
concentration of homolog’s of acetylene corresponds to ¢ =0.5, and at ¢ = 1-2 concentration of homolog’s
of impurity of acetylene decrease. It apparently, is connected by that the gasocondensate pyrolysis in not
cooled reactors proceeds in the conditions of close to isothermal- in a zone of formation of target
products. Outputs of the pyrolysis carbon in recalculation on the transformed raw materials in not cooled
reactors at specific energy 5.4 -7.2 MJ / m* correspond to 23 + 28 %. In reactors with compulsorily cooled
walls at the same values of specific energy the output of pyrolysis carbons reaches 30 weight %. It is
connected with hashing of reagents in the sphere of formation of target products and distribution of
temperatures in a zone of chemical decomposition of raw materials.

Material balance of process recalculated on known equation being guided by yield of target products
in which is contained one ton of the cyanic hydrogen. For carrying out of calculation of thermal balance as
the initial data we had been accepted following parameters of plasmochemical process and their value:
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- full specific expenses of the electric power on 1 t HCN taking into account 80 % efficiency of the

plasmochemical rector-10000 kW,

p raw materials temperature on an input in the reactor (nitrogen 20 °C and natural gasocondensate
300 “C);

- temperature of cooled water on inputs of the plasmochemical rector and plasma generator
(plasmotron) 20 °C and on an exit 70 °C;

- temperature and pressure of steam 440 °C and 0.9 MMa accordingly;

- temperature pyrolysis gases on an exit from plasmochemical reactor 2500 °C;

- temperature of gases on an input- stages of allocation HCN 100 °C.

Comparison of the production methods of acetylene and cyanic hydrogen by traditional ways
operating now in the industry and developed plasmochemical in the present paper shows that cost price
of HCN and C,H, in a case of plasmochemical pyrolysis of hydrocarbon raw materials in nitric plasma in
1.5 - 2.0 times more low than in the ways existing in the industry.

CP_12 Delivery systems based on pectin and proteins

Z.K. Muhidinov,G.F.Kasimova, J.T. Bobokalonov, S.R. Usmanova,LinShu Liu*

High Molecular Lab. Chemistry Institute of Tajikistan Academy of Sciences, 299/2 Ainy str. 734063 Dushanbe,
Tajikistan; * Eastern Regional Research Center, ARS, USDA, 600 East Mermaid Lane, Wyndmoor, PA 19038, U.S.A.

Newcontrolled release systems (CRS) have been developed in our laboratory by the use of pectin
in combination with eitherzein a corn protein, or lactoglobulin concentrate (LgC) a whey protein. The
pectin/zein CRSwas prepared in the form of hydrogels microspheres; the pectin/LgCCRSwas formed as
microcapsules in emulsions. The present study also evaluated the release kinetics of incorporated drugs
from the microparticles by in vitro, ex vivo, and in vivo experimental models. Data were interpreted by
mathematic models. The capability of the resultant two formulations as drug carriers was evaluated using
piroxicam as a model drug. It was found that the model drug was stable under conditions mimicking the
environments from the mouth to the gut, as shown by the in vitro study.

Compositions and protein/pectin ratios were optimized to obtain the best encapsulation rate and
most controllable release profiles. For the microcapsules and hydrogel beads prepared from low methoxyl
citrus pectin, the value of delivery efficiency only slightly increased by inclusion of zein. For a CRS
prepared from apple pectin, the value of delivery efficiency significantly decreased by increasing drug
diffusion coefficient from 13.92 x 10”° cm?s™ to 460.4 x 10° cm?s™. This indicates the key role of protein in
controlling drug diffusion. The ex vivo evaluation rather than in vitro results are encouraging and good
predicts of the CRS evaluation in in vivo experiments.

The two formulations from each SRC system having optimized composition and structure were
tested on rats. There was no piroxicam detected in the stomach 4 hours post administration. The drug
concentration in the colon was found to be higher than in blood. Furthermore, the piroxicam release from
the two systemsinto blood showeda near zero-order profile.Taking into account the preliminary kinetically
curve in comparison with traditionally drug form this study show that, the explored CRS clear
witnessesthe advantageous administration of Px in such form,those could reduce drug dose
administration and prolong it therapeutic effectiveness for a long time period.

Thus, microcarrier system fabricated in this work shows near zero-order release of studied model
drug at in vivo experiments, that may be used in the transport of drug for sustained release. At last
fabricated CRS system by utilizing corn zein/pectin and whey protein concentrate/pectin interpolymer
complexes in gel and emulsion may create a number of alternativeof new therapeutic forms for oral rout
administration, having increasing drug effectiveness and patient compliance, administration frequency
and side effects connected to dosing. The study is of significance for R&D in colon-specific drug
administration.
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CP_13 Be3oTxogHas nepepaboTka BTOPUYHbLIX pPECYpCOB MNULLEBOWM
NPOMbILLNEHHOCTU B NULLEBble BOJNIOKHA

Xanukos [.X., Nopwkosa P.M., MyxuanHos 3.K., Puwiman M.J1.*, Nuy J1.LL.*

UHcmumym xumuu um. B.U. HukumuHa Akademuu Hayk Pecriybnuku TadxuKkucmar,
*BocmoyHbIll peauoHarnbHbIl yeHmp Focdenapmamernma CLUA no cenibckomy xossticmey, @unadenbgusi

BaxHeMwmnm HanpaBneHWeM pasBUTMS COBPEMEHHOW MPOMbILLIIEHHOCTM SIBNSETCA CO3[aHue
0€e30TXO4HbIX TEXHOMOIM, MO3BOMSAIOWMX MPOU3BOAUTL MPOAYKUMIO (PYHKLUMOHANBHOIMO HasHa4veHwusi, B
YaCTHOCTU NULLEBbIe BOMOKHA. HepocTtaTtoyHoe ynoTpebrieHne B MWLy TakoBbIX SIBNSIETCS OAHOW U3
NPUYMH BO3HMKHOBEHMS 3aboneBaHui XenygoyYHO-KMLLIEYHOro TpakTa, NevYeHun, Noaxenyao4yHON Xeneasbl,
cepaeyvyHo-cocyancTon CMCTEeMbl, a Takke 3aboneBaHui, CBSI3aHHbIX C HapylweHneM oOMeHa BellecTB
(oxumpeHue, caxapHbii gunabet n gp.). NuwieBbie BONOKHa MOCTyNakwT B OpraHn3M 4erioBeka BMecTe C
pa3HOOOpa3HOM pacTUTENbHOW MULEN, HO WX KONMYecTBa 3avacTylo ObiBaeT HeAOCTaTO4HO. JTO
NPOUCXOAMT BCNEACTBNE HEXBATKM OBOLLEN N (DPYKTOB B 3UMHUIA NEpUoS, a Takke M3—3a HeAOCTaTOYHO
BbICOKOTO YPOBHSI XWU3HW YA3BMEHHbIX OeQHOCTbIO CroeB HaceneHusl. [epCnekTUBHBIM WUCTOYHUKOM
Nofy4YeHNs MNULLEBLIX BOJIOKOH SIBMAKOTCA BTOPWUYHbIE  PEcypcbl  MULWEBON  MPOMBILSIEHHOCTH
(NNOJ0OBOLLHbIE BBIKMMKU, KOXYpa LIMTPYCOBLIX, CBEKMOBUYHBIN KOM, KOP3MHKM NOACOSHEYHMKA U Ap.),
ocTatLLmecs B MHOTOTOHHaXXHOM KONMYeCTBE MpU NPOU3BOACTBE COKOB, caxapa, NOACOMHEYHOro macna.
B cBs3n C 3TMM BO3HMKAeT HeOOGXOAMMOCTb pas3paboTkM U BHEeOPEHUSI TEXHOMOMMI MNpPou3BOACTBA
NMLLEBbIX BOMOKOH M3 BTOPUYHBIX PECYPCOB MULLIEBOW NPOMBILLSIEHHOCTW.

[nsa nonyyeHnst NMWeBbIX BOMIOKOH B MHCTUTYTE xumun um. B.. HukutnHa AH PT paspaboTaHsbl
3Heprocbeperatowme n akonormyeckm GesonacHble MeToAbl (MeTond ObICTPOM 3KCTPaKuMuM U MeTopn,
KACMOTHOIO rmaponusa B AMHAMUYECKOM pexume) U anpobupoBaHbl B NabopaTopHbIX YCMOBMSX Ha
BbDKMMKax $6nok copta [padeHwTerHckoe kpacHoe u [MepeeHey CamapkaHga, aviBbl, abpukoca,
nepcvka, TbIKBbl, JIMMOHHbIX W MaHOAPWHOBBIX KOpKax, CTebnsix M NUCTbAX pPEBEHS CKanbHOrO,
CBEKIMOBUYHOM >XOME M KOP3MHKax NoAacorHeyvHuka. M3 nccnegoBaHHOro chipbsi NoslyveHbl pacTBOpUMbIE
(NekTMHOBbIE BelecTBa, onurocaxapuabl), obrnagarowme cnocobHOCTbI0 BbLIBOOUTL M3 OpraHusma
TOKCUHbI, TSDKENble MeTannbl, XONecTepUH, W HepacTBOPWUMbIE MULLEBbIE BOSOKHA (KneT4yaTka,
MUKpOrenb), NPOXOAsiMe 4Yepe3 KEeNyLOYHO-KULIEYHbLIA TpaKT MpaKkTUYeckn B HEM3MEHHOM BUAE,
apcopbupysi npy 3ToM GonbLIOE KOMUYECTBO BOAbI, TEM CaMbIM, CNOCOOCTBYSI (DOPMUPOBAHMIO MSITKOW
3MNacTUYHON MacChl B KALLEYHUKE, YIydllas ee BbiBEAEHUE.

M3yyeHO BNuWsSiHME napamMeTpoB Mpouecca MOMy4YeHUss Ha BbIXO4 WM  OCHOBHblE  (DU3UKO-
XUMWYECKME MNapameTpbl, OTBevawllMe 3a KayecCTBO LeneBbiXx MNPOAYKTOB (cogepkaHue 3BEHbEB
ranakTypoHOBOW KUCMOThI, CTENeHb aTepudukauun, cteneHs HabyxaHus, cogep>kaHve MOHOB MeTaroB
n 1.4.). Vcnonb3ysa MeTon SKCKITH3MOHHOW XXMOKOCTHOW Xpomartorpadum ¢ NMOMOLLb NPOrpammMHOro
obecneveHnss ASTRA 5.3.4.13 (Wyatt Technology) n Breez (Waters) onpepgeneHbl cpegHemaccoBas,
cpenHe4yncrneHHas MONeKynsipHasi Macca, Zz-cpeaHee MM, nokasaTenb nONMAUCNEPCHOCTU
MOJEKYISIPHOM MacCbl UM MOJEKyNspHO-MaccoBOe pacnpefeneHne. BbisiBNeHHble 3akOHOMEPHOCTU
NO3BOSISAT PerynMpoBaTh NPOLLECC C LeNbi0 NOMyyYeHns LeneBbiX NPoaYyKTOB C 3a4aHHbIMK NapameTpamMu.

YCTaHOBNEHO, 4YTO BO BCEX BMAAX Cbipbs HabMOaeTcs BbICOKOE COOEpPXaHUE KreTvaTKu,
CcrnocobCTBYyOLEN  MEANIEHHOMY  MOCTYMMEHU0  NUTATeNbHbIX  BELWECTB W, COOTBETCTBEHHO,
NpensTcTBYOLLEN BblIOpackiBaHNIO B KPOBb YrNEBOLOB M MOHWXKAIOLLEN YPOBEHb XONecTepmHa 1 caxapa.
CyTo4yHas HopMa ynoTpebneHuss B nuLly knetyaTtku, no gaHHbim BO3, coctaBnsetr 40 - 50 rpammos.
Takke [na ucCrnefoBaHHbIX CbIPbEBbIX WCTOYHMKOB XapakKTepHO Hanuume OBOonbLIoro KonmMyecTsa
onurocaxapuaoB, KOTOpble YBEMNWYUBAKOT POCT MOME3HbiXx 6udmao- v naktobaktepuin, coepxusas npu
3TOM pasBWUTME NaTOreHHbIX MWKpoopraHuamoB. Onurocaxapvgbl U €ro pamHoranakTypoHaHOBblE
COCTaBnsLWMNEe Takke crnocobbl NpegoTBpaTUTb CRUNaHWe BEpOLIMTOTOKCMHOB, obpasyembix E. coli
0157:H7 B ageHopakoBbIX KneTkax HT29 TONCTOro KuWeYHuKa, U CTUMYNMPYIOLLMX anonTo3 3TUX KNEeToK.
Mo aTon npuumHe onurocaxapwuabl NPeAcTaBnslOT COBOOM HOBbIM Knacc NPebuoTUKOB CO CROXHOMW
CTPYKTYPOW, MWrparwLmnx CyLEeCTBEHHYIO PpOflb B MOBbIWEHWM  340pOBbsA 4eroBeka. [pumeHeHue
pa3paboTaHHbIX METOLOB MO3BOMSET TaKKe MonydYaTb NEKTUHbLI C BbICOKUM BbIXOLOM, KOTOPbIE LUMPOKO
NPUMEHAIOTCA B MULWEBOW, apmaLeBTUYEeCKOM W KOCMEeTUYEeCKON npomblwneHHocTu. ObnacTb
NPUMEHEHNST MEKTUHOBbLIX BELLECTB 3aBUCUT OT  (PU3MKO-XMMMUYECKMX MapamMeTpoB MpOAYKTa,
perynupoBaTb KOTOpble NO3BOSIAET BapbNPOBaHME YCITOBMIA NpoLecca NonyvyeHus.

OheKTUBHOCTE MHHOBALMOHHBLIX METOAOB NOATBEpPXAeHa CPaBHUTENbHBIMU UCCNeA0BaHUAMMN
C paspaboTaHHbIMM paHee MeTogamu. [NMpenmyLlecTBo pa3paboToK 3aknovaeTcs B yBENMYEeHUM Bbixoda
NMEeKTUHOBBLIX BELLECTB WM ONUrocaxapuaoB, aganTUpOBaHHOCTU K NOOOMYy BuAY Cbipbsi, MpOTEKaHWUU
npouecca B MArKMX, Wagawmx yCroBUsix, YTo UCKIIOYaeT OYNCTKY CTOYHbIX BOA,.
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Takum obpas3om, NpoBefeHHble WCCrenoBaHUst HarfisgHO OEMOHCTPUPYIOT NEepCrneKkTUBHOCTb
NpUMeHeHus1 paspaboTaHHbIX MEeTOAOB Afs MONMyYeHUs MULLIEBLIX BOSIOKOH U3 BTOPMYHbLIX PECYPCOB
NAWEBON MNPOMBILWIIEHHOCT C BbICOKMM  BbIXOAOM, OMNTMManbHbIMW NapaMeTpamMv U  HU3KOW
cebecTonMmMocCTbHo.

CP_14 New Technologies for a Low Cost Pectin Producti  on

Z.K. Muhidinov, R.M. Gorskova, A.S. Nasriddinov, D.Kh. Khalikov, M. L. Fishman*

Chemistry Institute of Tajikistan Academy of Sciences, 299/2 Ainy str. 734063 Dushanbe* ERRC ARS USDA, 600
East Mermaid line, Wyndmoor, PA 19038, U.S.A.

The high cost of refined pectin has limited the extent to which pectin is used. Additional
disadvantages of the existing process are safety problems due to the use of explosive compounds and
vacuum installations. We have developed a combination of environmentally friendly processes for
producing low-cost refined pectin. A flash hydrolysis method for fruit pectin and a dynamics method for
sunflower pectin (Patent TJ 290 & EA Patent Application #200900674/26) have been developed in
collaboration with ARS USDA scientists. A procedure for hydrolyzed pectin purification (Patent TJ Ne 197)
has been established to get highly purified and low-cost pectin. The extracted pectin solution is purified by
diaultrafiltration and concentrated using a hollow fiber membrane. The methods were introduced in A Pilot
Plant at the experimental workshop of PAPO "Shahrinav", Tajikistan. This unique and environmental
friendly technology provides a system to reduce the use of large quantities of expensive and inflammable
alcohol, and electric power, which therefore reduces production costs.

CP_15 Food Safety Initiatives in Tajikistan

F. Nasyrova, T. Volkova, A. Rahmatov

Institute of Botany, Plant Physiology and Genetics, TAS; Republican Center for State Sanitary Epidemiological
Control; Tajik Slavonic University

Food safety and security issues have been a goal in recent years of the communities responsible
for emergency management, national security and security science as well as those in the agricultural
and food sector. A major part of the problem is the challenge in sharing and integrating knowledge of from
the disparate fields of history, science, commerce, national security, law enforcement, biology, and
pathology. In the recent past, food as a potential or actual target of interest to terrorists, political
subversives and criminals.

Tajikistan imports more than 70% of its foods. The composition of imported foods, cereal grains,
including wheat and its products, rice, other seeds, soybean and soybean products, forage materials,
grouts, the tonics and other beverages varies and is not regularly tested. A lot of the above mentioned
food and feed products are of unknown origin. Noted is that the morbidity rate in the rural population can
be very high, particularly among children. A possible cause of the illnesses and death in these
populations may be due to unsafe foods, with contamination by pathogenic microorganisms and other
food safety issues.

Because of a very poor system for control and risk management of food pathogens it is necessary
to provide such investigations in Tajikistan and to identify the common microbial pathogens from different
sources of plant and animal foods and feeds including: Campylobacter; Escherichia coli; Listeria;
Salmonella; Vibrio; Viruses; and toxin.

ISTC #T-1692 “Food and Feed Safety/Security concern in Tajikistan have been submitted to
ISTC aimed at improvements to food safety systems in the country. Lawrence Livermore National
Laboratory (LLNL) proposes to implement modern nucleic acid and immunological detection assay
platforms for these purposes.

This project will leverage from ISTC-funded projects at RepSSEC (T-1692). The main goals of
this project are to work closely with scientists to assist in enhancement of food safety initiatives in
Tajikistan. This will be accomplished mainly through training on the latest detection technologies (both
single-plex and multiplex) that should enable much more rapid, sensitive, selective, and economical
surveillance for various food-borne and water-borne pathogens.

The work outlined will provide to Tajikistan research institute tools for rapid detection and
diagnosis of common bacterial contaminants of food. These tools will be useful to RepSSEC for
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detection of new pathogen strains for their proposed epidemiological studies with regards to Salmonella
and other agents as well as for rapid identification of strains for vaccine development.
As a result of these activities, two major achievements are expected:

a. Closer collaborations between scientists in the US and the Former Soviet Republics (FSR)
focused on food and water safety as well as agricultural productivity issues.

b. Advanced molecular detection tools provided to scientists in the FSR in order to advance food
and water safety and security-especially in light of new introductions of food pathogens from
Pakistan, Afghanistan, and China as well as other FSRs.

Initiatives in propaganda and assistance in food security:

« Organization of the National seminar for key persons responsible for policy development;

« Organization of the National seminars for inspectors responsible for food safety and quality
control at industrial enterprises;

< Elaboration of guidelines and instructions for food industry according to international standards;

e Organization of the leading group for food surveillance and constant monitoring the possibility of
contamination of any part of the food supply chain;

< Organization of the working groups for (i) microbiological safety, (ii) chemical toxicity in foods, (iii)
novel foods, (iv) pesticides, and veterinary wastes;

« Organization of the working group for surveillance survey and data's presenting food borne
diseases and recommendations for improving of morbidity situation and mortality data collection.
All this groups can contact with international surveillance programs as WHO, GEMS/Food (global
monitoring system), WHO program ARM.

« Involving of the Mass media for information dissemination regarding health protection and food
safety;

e Incorporation into school curricula the food safety basic issues.

CP_17 Ponb Boabl B pacnpocTpaHeHUU MH(PEKUNOHHBbIX 3aboneBaHumn

3akuposa H.LL., Bonkosa T.B.

Cnyxba 2ocydapcmeeHHO20 caHUmMapHo-3nudemuoiocudyecko2o Hadlopa, Pecriybriuka TadxxukucmaH

AkTyanbHOCTb. Ponb Bogpbl B pacnpocTpaHeHnn MHEKLMOHHBIX 3a00MneBaHun BENWKa, elle nsgaBHa
Obina oTMeyeHa cBs3b Mexay 3aboneBaHusMW cpegu HaceneHusi, Hepedko MacCOBbIMW, HOCHALLUN
BOAHbIA xapaktep. OcobeHHO Oonblioe 3HayYeHWe npuaaeTcsi BOGHOMY (hakTopy B pacrpocTpaHeHun
OCTPbIX KULIEYHbIX WMHMEKUMA W HEKOTOPbIX FMUCTHbIX WHBa3uh. Okasanocb, YTO OMNpPenerieHHble
NaToreHHble MUKPOOPraHuamMbl MOTYT AMUTENbHO COXPaHSTbCS M Jaxe pa3MHOXaTbCA B MPUPOOHOM
BOJe.

OCHOBHbIM  pe3epByapoM 00NE3HETBOPHLIX MUKPOOPraHM3MOB, KMLUEYHLIX BUPYCOB W  AWUL
rerbMMHTOB B OKPYXXalOLEN cpefe SBMATCA (ekanum M X03sIMCTBEHHO-ObITOBbIE CTOYHbLIE BOAbI.
JomallHne u Oukue XMBOTHble Takke MOryT OblTb WMCTOYHMKOM OONes3HeTBOPHOM ANs YernoBeka
MUKponopsbl. N3BECTHO, YTO coaep>KaHNe KULLEYHbIX BUPYCOB B XO3AMCTBEHHO-ObITOBBIX CTOYHbLIX BOAAX
pocturaet 700 Ha 100 cM® CTOYHBIX Boa. Mo gaHHbIM BecemumpHon Opranmsauumn 3gpaBooxpaHenus, 80%
BCEX UHAEKLMOHHBIX DONesHeln B Mupe BO3HMKaeT BCMeACTBME HEYAOBNETBOPUTENBHOMO KavyecTBa BObl
U HapyLEeHNs CaHUTapHO-TUTMEHNYECKMX HOPM C ee HegocTaTkoMm. BogHbIM nyTem pacnpocTpaHseTcs
fonblwas rpynna kuwe4vHbiXx 3aboneBaHWi, TakuX, kKak xorepa, OptowHon Tud, OU3EHTepus, a Takke
XKENTYLHbIN N 6e3KEeNTYLWHbIA MUKOCNINPO3bl, aMeburas, BUpycHas anapesi, ApaHkynes (puwTa).

Ponb cHmwkeHus 3aboneBaemMocTy nyTem paumoHanusauuu BOAOCHabXeHust HeoueHuma. Tak, elle
no HabnwogeHnam J1.B. [pomaiuesBckoro, npuBmMBKM NpOTMB OplowHOro Tuda, saBnsaoLmnecs
cneumMdpuyeckMMm  CpeacTBOM  npegynpexaeHus  3toro  3aboneBaHusi,  MO3BONUMM  CHU3WUTb
3aboneBaemMocCTb TOMLKO cpeau NpuBnUTbIX B 5-8 pa3. A NnpoBeAeHUE AOMKHbIX CAHUTAPHO-TUTMEHNYECKMX
MEpPONPUATUIA B CUCTEME BOAOCHABXeHN yMeHbLUano 3aboneBaemMocTb B 8-12 pas, HO yxe cpeam BCero
HaceneHusa. Wcxoaa U3  M3MNOXKEHHOro0 B 3TOM  pasfgene, MOHATHO 3HadeHWe npoBefeHus
BOLAOOYMCTUTENBHBIX MEPOMNPUATUIA, B TOM YNCIE U C MOMOLLbIO ObITOBBIX (OUITBLTPOB.

Llenb nccnegosanus. N3yunts XxuMmnyeckme n MMKpobrnonornyeckne nokasarenu nMTbeBOW BOAbl Kak
O[HOrO U3 (hakTopOB, BNUSIOLLMX HA AnaperiHble 3aboneBaHus HaceneHunst Pecnybnukmn TamKMKucTaH.

MeToabl uccnegoBaHus. C UeNbl0 MU3YyYEHUS XMMUYECKUX W MUKPOOMOMOrMyeckmx mnokasatenen
nuTbeBoW BoAbl OblMM uMccnegoBaHbl 00pasubl MWTBEBOW BOAbI M3 CUCTEMbI  BOAOCHaOXeHWs,
apTe3naHCKMX konogueB XatrnoHckonm m Corguinckon obnacten, a Takke paiioHOB pecnybrnmnkaHCcKoro
nogynHeHus. [[Ons GakTepuonormyeckoro WUCCrnefoBaHUst Ha MUKPOIOpY M YyBCTBMTENBHOCTb K
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aHTUbnoTnkam 6binm cobpaHbl 06pasLbl hekanuin oT BoNbHLIX C AMarHo3om guapes. Pekanum cobupanu
B MUITOTHbIX pavioHax pecnybnuky, a Takke u3 OeTCKOM MHAEKUMOHHOM GonbHuubl . dywaHbe. Coop
MaTepuana npoBoAMIICA B MUIOTHBLIX paroHax pecnyonuku (2007-2008 rr) 3a mcknodvennem NBAO, a
nccnegoBaHusa nposoannnck Ha 6ase CITCOH. Ob6pa3supbl genunumcb Ha Bo3pacTHble rpynnbl: 6 mec. — 14
net (getckasa rpynna); 15 net u ctapwe (B3pocnas rpynna). lNMon He yuuTbiBancsa. KnuHuyeckumu
KpUTEpPUAMM ANA UccneaoBaHUs NOCMYXUNN: YacTbl XUOKWUA CTyN He MeHee 5 pas/cyT, TOWHOTa, pBOTa,
CHUXeHMe anneTtuTta, Gonb ¥ B3gyTMe XMBOTa, 00e3BOXMBaHWe, Temnepatypa Tena Bbiwe 37,5°C
(99,5°F), cnabocTb, MUanrus, HapyLleHue cHa.

Pesynbtatbl 1 nx obcyxaeHne. OTMeYeHO, YTO OXBaT BOAOMNPOBOAOM XO3MUTLEBOrO HasHayYeHus
HaceneHua ropogos cocTasnseT 93%, a B CenbCKUX HacCeneHHbIX NyHKTax okono 19%, exeaHeBHO
BMECTO pacuyeTHOro pacxoaa Bodbl 653,8 Tbic. MY/cyT nopaeTcsi okono 129 Thic. M/cyT. OcTanbHoe
HaceneHue Nonb3yeTcs apblkaMmu, POAHUKaMU Y NPUBO3HON BOAOMN.

AHanu3 cyLecTBYOLLErO MOMOXEHNS CBUOETENbCTBYET O KpamHe HU3KOM OnaroyCTpoWCTBE CerlbCKMX
HaceneHHbIX MyHKTOB pecnyonuku, Tombko 12-19% M3  HUX OXBayeHO LEeHTPanvn3oBaHHbIM
BOAOCHabXXeHnem n3 Bogo3abopHbIX KOJTOHOK.

HaceneHnne nocernkoBs, He MMEKLIMX BOAOMNPOBOAOB, MOSMb3YIOTCA BOOOW M3 TpybuaTbix KOMOALEB,
POOHUKOB, a TaKkKe N3 pasfnnyHbIX NOBEPXHOCTHbLIX UCTOYHUKOB C BOL4OW HEMUTLEBOrO KavyecTBa (apblkoB,
pek, OpocUTEnNbHbIX KaHanoB). B oTAenbHbIX panoHax HaceneHne nonb3yeTcs NPUBO3HON BOAOW.

M3 cyllecTByOLMX B HacToslLLlee BpeMSA CUCTEM BOLOCHabXeHUs TOMbKO rpyHTOBbIE BOAOMPOBOAbI
obecneunBaloT OTHOCUTENBHO HAAEXHYK MOoAavy HaceneHuo BoAbl MUTLEBOrO KavyecTBa. Tak, cpeaHss
obecneyeHHOCTb NUTLEBOW BOAOM NO XaTnoHckon obnactn coctasnsaet 15%, no Corgunckon obnactu
24%, no pavioHaM pecnybriMkaHcKoro nogyunHeHns 22%.

lMpoBegeHHbIE MCCneaoBaHWs MoKasanu, YTO NMpoBepKa KayecTBa MWUTbEBOW BOAblI MPOU3BOOUTCH
TONMbKO B KPYMHbIX ropogax. Bo Bcex obGcnegyemMbix panoHax OTcyTcTByeT 3adpdpekTuBHas cuctema
BOLAOOYMCTKN 1 BOAOMOATOTOBKM, OTMEYAETCS U3HOC UHXEHEPHbIX KOMMYHUKaLUA Y TMOpOMEXaHN4eCcKoro
o6opyaoBaHusi, OTCYTCTBYET HOpPMaTMBHAas TEXHONOrM4Yeckasi Luenovka obcnyxuBaloLllero nepcoHana u
cuctema cbpoca BbITOBbIX CTOKOB M OTXOA0B. [TOBCEMECTHO OTCYTCTBYET CaHUTapHO-OXpaHHas 30Ha 2 U
3 nosca.

B HacToslee Bpemsa npumepHo 50-52% x03nuTbeBoro BogocHabxeHus 6asupyeTcs Ha NOA3EMHbIX
Bogax. [nybuHa akcnnyaTauWOHHbLIX CKBaXXWH pa3nuyHa n konebnetca B npegenax ot 50 go 250 m.
Haunbonee pacnpocTpaHeHHbIMU ABMSAIOTCA CKBaXUHbI rnybuHomn ot 70 ao 150 m.

Ona ndydeHua dakTtopoB, BRMAKOLWINX Ha AuapenHble 3aboneBaHusi, NPOBEAEH PETPOCNEKTUBHbIN
aHanua CTaTUCTUYECKUX AaHHbIX No nabopaToOpHOMY KOHTPOIO 3a Ka4eCTBOM BOAbl B COOTBETCTBUU C
FOCT 2874-82 «Bopga nutbeBas».

Tabnuual.
KayecTBo nuThbeBOW BOAbI 3a nepunog 1996-2008 rr.

Mo XMMM4eCcKNM nokasatensam Mo mukpoburonor. nokasarensam

Bcero N3  Hux He Bcero M3 HMX He cooTB.
loa oTobpaHo coot. TOCT % oTobpaHo roCT %
1996 3638 1107 30,4 | 3575 1526 42,7
1997 8352 1918 23,0 | 4489 1620 36,1
1998 6325 1769 28,0 | 3952 884 22,4
1999 5934 1634 27,5 | 3356 872 26,0
2000 4897 1962 40,1 | 3165 962 30,4
2001 6419 1909 29,7 | 2969 1081 36,4
2002 9308 2812 30,2 | 5824 858 14,7
2003 8541 2548 29,8 | 9348 2661 28,5
2004 7774 2284 29,4 | 12872 4464 34,7
2005 7007 2020 28,8 | 16396 6267 38,2
2006 6240 1756 28,1 | 19920 8070 40,5
2007 5231 1321 25,2 | 15243 6595 43,2
2008 6542 1752 26,7 | 13482 5479 40,6
Bcero 86208 24792 28,7 | 114591 41339 36,0

Taknm obpa3om, cTaTUCTUYECKME OaHHbIE NMOKa3biBaloT, 4To ¢ 1996 no 2008 rog 6bino oTobpaHo Ha
XumMmmnyeckne wuccrneposaHuss 86208 aHann3oB, M3 KOTopbIX 24792, wunu 29%, He COOTBETCTBYIOT
TpeboBaHnam MOCT, ogHoBpeMeHHO n3 114591 aHanu3oB Ha GakTepuonormyeckme nokasartenu 41339,
unn 36%, Takke He COOTBETCTBYWOT TpeboBaHusM BbileHaszBaHHOro [OCT, 4TO MOXET HABUTbLCHA
NPUYMHON BO3HUKHOBEHUSA AnaperiHbix 3abonesaHnii B pecnybnuvke.
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3a 2007-2008 rr. o6cnepgoBaHo 1211 npob kana oT O0MbHbIX AMapeen pasnnyHon 3TMonorum. M3 Hnx
BblaeneHo: Shigellae — 126 (10%), E. coli — 545 (45%), Proteus — 267 (22%), Klebciellae — 97 (8%),
Salmon. paratyphi A — 2 (0,2%), Salmon. paratyphi B — 5 (0,4%), Salmonella — 78 (6%), Enterobacter —
28 (2%), Citrobacter — 25 (2%), Pseudomonos aerugenesa — 27 (2%) Sh. Sonneei 5, Sh. Flexneri — 4.
M3 62 npob Boapbl 25 okaszanuch C NOBbILWEHHbIM KOMN-MHOEKCOM..

M3yyeHne anMaemMmnonornvyeckon cutyauumn pacnpocTpaHeHus auapenHbix 3abonesaHui 3a 2008 r.
nokasano, 4YTo B pecnybnuke MO CpaBHEHUIO C aHanornyHbiM nepuogom 2007 r. ypoBEHb
3aboneBaemoctn nosbicunca B 1,1 pasa. YpoBeHb 3abonesaemoctu no PPI1 Bbiwe, yem B 2007T,
cooTBeTcTBEHHO Ha 1,4 m 1,1 pasa u Bblle pecnybnukaHCckMX 3HadveHun Ha 1,9 u 2,3 pasa
cooTBeTCTBEHHO. HecmoTpsi Ha 9T10, nmo r. [ywaH6e cuTyaumss He W3MeHsdAnacb K gepxanacb Ha
ofvHakoBoM ypoBHe, no KypraH-TiobuHckon, Kynsiockor 3oHam u XaTnoHckon obnactu ypoBeHb
3aboneBaemocTu Gbin HWKe nokasaTtenen 2007 r. Ha TOT Xe nepuofd cooTBeTcTBeHHO B 1,05 n Ha 1,01
pasa.

Taknm ob6pa3om, CTaTUCTUYECKME OaHHbIE MOKa3bIiBalOT, YTO ¢ 1996 no 2008 rog oTobpaHHbIe NPoOkI
BOAbl Ha XMMMYecKne nccrnegoBaHusa 86208 aHanm3oB, 24792 (29%) He COOTBETCTBYHT TpeboBaHUSIM
FOCT, ogHoBpemeHHO 13 114591 aHanu3oB Ha GakTepuonoruyeckne nokasatenu 41339 (36%) Takke He
cootBeTcTBYtOT TpeboBaHusam [OCT, 4yTO MOXET SBUTbCS MPUYUHOW BO3HUKHOBEHUS AMapenHbIX
3aboneBaHuni B LenoMm no pecnybnuke. Nokaszatenu 3aboneBaemoctu Ha 100 TbiCAY HaceneHus,
COrnacHo npeacTaBneHHbIM A4aHHbIM, B LLENIOM Mo CTpaHe, CBUAETENbCTBYIOT 00 YMEPEHHOM YBENMYEHUN
ypOBHSA 3aboneBaemMocTu.

SUMMARY

Statistic data show that from 1996 to 2008 the selected samples of water for the chemical research of
86208 tests, 24792 (29%) do not meet state standards. At the same time, 41339 or 36% out of 114591
bacteriological tests also do not meet these standards what may cause diarrheic diseases in the republic.
According to the data, disease prevalence among 100 000 people shows a moderate diarrheic diseases
level in the country.
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CP_18 Application of medical technology in neutraliza tion and elimination
of radioactive nuclides from gastrointestinal tract (GIT)

R.M. Toichuev?!, G.R. Toichueva 2

Institute of Medical Problems, Southern Branch of the National Academy of Sciences of the Kyrgyz Republic, Osh
(Kyrgyz Republic), toichuev@istc.kg

Resume: Despite the numerous measures taken for the protection of human health from the adverse
effects of pesticides, the mankind is still exposed to penetration of pesticides from the environment. Trace
amounts of pesticides penetrate the human body through digestive organs and after exposure to
radiation. Therefore neutralization and elimination of radioactive nuclides from the gastrointestinal tract
before they are absorbed in the body is an urgent present —day problem requiring development of natural,
efficient and low-cost medicines for elimination of radionuclides from the gastrointestinal tract.

Objective: To study the efficacy of medicines produced by Institute of medical Problems in elimination
of radionuclides from the gastrointestinal tract.

Materials and methods: According to the literature data, the growing animals display a faster
radionuclde absorption than the adult ones (http://med-lib.ru/). Selection of children for analysis was
based on the following criteria: age, metabolic characteristics, accumulation and elimination rates. A total
of 98 children aged from 14 to16 who consumed the water polluted by radioniclides were allocated into
two groups. Group | was comprised of 67 children who administered concentrate | and concentrate Il.
Group Il consisted of 31 children who didn't administer any concentrates. Concentration levels of
radionuclides in hair samples of children before and after administration of concentrates were detected by
neutron activation analysis.

Results: While producing concentrates for neutralization and elimination of radionuclides from the
gastrointestinal tract we considered different rate of absorption of various radionuclides in different GIT
portions: halogens, alkaline and alkaline-earth elements are absorbed in maximal amounts (ranged from
5-100%), heavy and rare earth elements demonstrate a poor absorption (0.001-2.3 %). Transuranic and
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rare earth elements form sparingly soluble compounds and their absorbtion rates therefore are very low.
Whereas °H, F, Na, Mo, |, Ca, Fe, Sr are mainly absorbed in the upper bowels, Cs, Ba are absorbed in
the midbowels, radionuclides P, Ca, Si in proventriculus and intestines. However, the majority of
vradionuclides are most intensively absorbed in duodenum, jejunum, colon and ileum, and demonstrate a
low absorbtion rate in intestines (http://med-lib.ru/). An effective half-life of radioactive caesium in cattle is
about 20-40 days (http://med-lib.ru/) and caesium is eliminated from the body with bile and faeces (95%)
and urine (5%). Pectin is used in neutralization and eliminatation radionuclides from the body. Pectin is
proved to be effective in treatment of stable and radioactive toxic metals (lead, mercury, cobalt, strontium,
iron, zinc, cadmium, chromium, nickel) intoxications. Pectins mechanism of action implies the binding of
heavy metals ions in complex of half-decay products and metal absorbtion by bulging pectin mass. Pectin
activity depends on its molecular weight, methoxil groups saturation, galacturonic acids, etc. Optimal
actions are observed in PH 7.1-7.6 (Ashubaeva Z.Zh. et all, 1990). Based on the foregoing our Institute
produced two types of concentrates: Concentrate | was obtained from fruits, Concentrate 1l — from local
herbs growing in ecologically clean highlands of the Kyrgyz Republic. The concentrates are rich in pectins
and biologically active substances, vitamins, microelements possessing sorbent, cholagogic and diuretic
actions.

Children in Group | administered two types of concentrates: Concentate | was administered as food
additives one teaspoon three times a day, Concentrate 1l — 1 teaspoon per 150 ml boiling water during a
day. Concentrates were given to children during 20-40 days.

Uranium concentarion levels in hair of children before treatment with concentrates was >0.05 mkg/g
(22.6%), concentration M 0.12 mkg/g, max 0.20, min 0.06, 1 0.05, m 0.01. P<0.01. After the treatment
with concentrate only 8.95 % of children showed concentration level >0.05 mkg/g. Concentration M 0.07
mkg/g, max 0.10, min 0.054, J 0.01, m 0.00. P<0.01, whereas in control group — 22.6%, concentration
M 0.118 mkg/g, max 0.21, min 0.057, [ 0.05, m 0.01. P<0.01.

Thus, administration of concentrates allow to decrease concentration of uranium in hair by eliminating
of radionuclides from gastrointestinal tract. But this assumption requires further consideration.
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anIMeHeHVIe MEeAULMHCKON TEexXHOnorum pans HeﬁTpanusauMM n BbiBegeHusd
PaAUOHYKNMUAOB U3 Xenyao4HO-KULWeY4YHOro Tpakrta

P. M. Toituyes’, I.P. Toituyesa®

WHemumym meduyuHckux npobnem, OxHoe omdeneHue HauyuoHansHol akademuu Hayk Keipebiackoli Pecrniybnuku,
2.0w (KbipebiscmaH), toichuev@istc.kg

HecmOTpsi Ha MHOrOYMCreHHble Mepbl 3allMTbl, YESIOBEYECTBO He 3allMLeHO OT nonajaHus B
OpraHn3m paguvoHYKNUAOB, BKIIOYas B MUKPOKONMYECTBAX U3 OKpYXKatlLen cpedpl, B TOM 4ucre 4yepes
OpraHbl MuLlEeBapeHus M BO3AEWCTBUS ManbiXx 03 pagvauun. B aTom acnekte ogHOW M3 CHOXHbIX
npobneMm COBPEMEHHOCTU SIBMSETCSA BblBeAEHWE PagUOHYKIUAOB M3 Xenygo4YHO-KULLEYHOro TpakTa Ao
BCacbiBaHMA WX B oOpraHuaMm. [103TOMy BO3HMK BOMPOC MOWCKa BbICOKOI((EKTUBHbIX, AELUEBbIX,
HaTypanbHbIX, OOCTYMHbIX BCEM CIOSIM HacerneHusl CpeacTB [Ans BbiBEAEHUS PagvOHYKNMAOB U3
XXenyao4HO -KULLEYHOro TpakTa.

Lenbto paboTbl sBMNOCb u3yyeHue 3PGPEKTUBHOCTM MONYyYEeHHbIX CpeacTB AN  BblBeAeHMWs
PaavoHYKNNA0B U3 XeNyA04YHO-KMLEYHOro TpakTa.

Matepuanbl n metogbl. [pn nogdope obcregyemblx yunMTbiBanMcb BO3pacT, 0COBEHHOCTN obMeHa
BELLECTB, BpPeMsl HaKOMMEHWss U CPOKU BbiBEAEHUS, TaK KakK y pacTyLMX >XWBOTHbIX BCacCblBaHWe
pagvoHYKNnAoB nNpoTekaeT bonee akTMBHO, YEM Y B3POCHbIX, Y MOMOAbIX XUBOTHbIX AENOHMPOBaHWNE
pagvoHYKNNMOOB BCerga Bblle, Yem y B3pocnbix M ctapbix (http://med-lib.ru/). Ncxoaa us atmux Touek
3peHus, Obinn nogobpaHbl 98 getenm B Bo3pacTe 14-16 neT, ynoTpebrnawwmx Bogy 3arpsi3HEHHYHO
pagvoHyknuaamu; m3 HuUx B | rpynny Bownu 67 geTen, nonyyaslimx KoHueHTpaT 1 u 2. Bo Il rpynny
Bowwen 31 pebeHok, He nonyyaBLUM KOHUEeHTpaT. Onpeaensanu B BONocax cogepXaHue paguoHyknuaos
HENTPOHHO-aKTUBALMOHHLIM METOAOM [0 NIEYEHUsI U NOCTe NevYeHuns.

PesynbTatbl. [py nonyyYeHUn KOHUEHTPATOB ANS HEWTpanu3auum M BbiBEOEHUS U3 XKenygouHo-
KMLLIEYHOro TpaKTa yuuTbiBanocb NoBeAeHne pagmoHYKMOOB B Xeneyao4yHO-KULWEYHOM TpakTe, pasHas
CTeneHb BCacbiBAEMOCTW Pas3fnnyHbIX PaAMOHYKNAOB B pasHbiX OTAEeNax XenygoYHO-KULLEYHOro TpakTa:
ranoreHbl, LWEenoYHble U LWero4YHO3eMeNbHbIE 3NIEMEHTbI BCACbIBAIOTCA B MakCUMasbHbIX KONMYecTBax
(ot 5 po 100 %), a TsKenble N peako3eMernbHble 3NeMeHThl (B pesynbTate 06pa3oBaHMs B KULLEYHMKE
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cnabo pacTBOpPUMbIX COeQUHEHUN ¢ bocdaTamm 1 XUPHBIMIU KNCNOTaMM BCacbIBalOTCA OYeHb cnabo (oT
0,001 pmo 2,3 %). TpaHcypaHOBble W peaKko3eMeribHble SMeMEeHTbl B KULIEYHWKE obpasyloT
TPyAHOPACTBOPMMbIE COEANHEHUS], MO3TOMY CTEMEHb BCaCbIBaHWUS UX OYeHb HU3Kas. B BepxHux oTgenax,
rnaBHbIM 06pa3oM BcacbIBalOTCA *H, F, Na, Mo, I, Ca, Fe, Sr, Cs, Ba BcacbiBatoTcs npenmyLLEeCTBEHHO B
cpeaHeM oTtaene kuweyHuka. PaguoHyknuael P, Ca, Si BcacbiBalOTCA B npepkenyakax v KuwedHuKe.
OpHako 60MbWNHCTBO PaaMOHYKNMAOB Hauboree MHTEHCUBHO BCacbiBalOTCA B [BeHaALaTUNEepCTHOMN,
Towen, oBbodoYHOMW U NOAB3OOWHOWM KuWKaX, MWHMManbHO — B Xenygke (http://med-lib.ru/).
OdpekTuBHLIN Nepuoa NonyBbIBEAEHUST paaNOaKTUBHOIO Lie3nNsi U3 opraHn3ma KpyrnHoro poratoro ckota
HaxoauTca B npegenax 20-40 cytok (http://med-lib.ru/), BoiBegeHne ero u3 opraHmsama nPOUCXOAUT C
Xenubto, kanom (95%) n movon (5%). [nst HeWTpanM3aumm 1 BbIBEOAEHNUST pagnoHYKNMO0B N3 OpraH1M3mMa,
NPUMEHSAETCA MEKTUH, KOTOPbIN 3QEKTVBEH MPU MHTOKCMKAUMAX CTabUNbHBIMW U pagmoakTVBHBIMM
TOKCUYECKMMW MeTannamu: CBMHLOM, PTyTbio, KODanbTOM, CTPOHUMWEM, MeAbl0, XEernesoM, LUHKOM,
KagMVWeM, XPOMOM, Hukernem. MexaHusm [encTBMS MNEKTUHOB 3akiioyaeTCcss B CBA3bIBAHWM WOHOB
TSOKENnbIX MeTannoB B KOMMMEKCe NpoayKTaMu ero pacnaga, a Takke agcopbunm metannos pasbyxiien
NEeKTMHOBOW MaccOoW. AKTMBHOCTb MNEKTUHA 3aBUCUT OT €ero MOJIEKYNSpHOrO Beca, HAaCbILLEHHOCTU
METOKCUNbHLIMW FpynnamMn, ranakTypoHOBbIX KUCOT u Ap. OnTumanbHble OENCTBUS OCYLLeCcTBnseTcs
npv MH 7,1-7,6 cpepa (Awybaesa 3. XK., n coastopbl 1990). Mcxoas n3 BbILLEN3NOXEHHOTO, HaMu
(WHcTtutyTOM MegmumHckux npobnem KOO HAH KP) 6binv u3rotoBneHbl ABa KOHLUeHTpaTa: 1-n
KOHLIEHTapPT - MOMYyYEeHHbIN M3 MNNOJOB W 2-M KOHLEHTpaT - 13 nedebHblx TpaB W MMOAOB pacTeHui,
npov3pactalomnx B IKONMOTMMYECKU YUCTbIX BbICOKOrOPHbIX 30Hax Kbiprbi3cTaHa, paspelleHHbIX K
npuMmeHeHuto, 6oratblX MNEKTUHOBbLIMM U BGUONOrMYECKU akTMBHbIMK BeLlecTBaMu, BUTaMUHAMW,
MUKpO3reMeHTamMu, ob6ragarLmx CopbeHTHbIMK, cnabo xenye - 1 MOYEroHHbIMN CBOMCTBAMMU.

B 1 rpynne getam ogHOBPEMEHHO faBanu ABa BuAa KOHLeHTpaTta: 1-1 - NonyyYeHHbIN 13 NrogoB U 2-
N KoHueHTpaTr. KoHueHTpaT 1 npumeHsnn B BuAe NULEBbLIX O00aABOK MO OAHOW YaMHOWM FOXKOW,
pobasnanu B nuwy Tpu pasa B AeHb. KoHueHTpaT 2 3aBapuBanu no 1 yanHou noxke B 150 Mn kunatka v
yrnoTpebnanu B TeYeHne OHS, yuuTbiBas, YTo 3peKkTUBHbLIN nepmnos nonyBbIBEAEHUS pPaanOakTUBHOIO
Luesns u3 opraHvMamMa KpyrnHoro poratoro ckota Haxoautcs B npegenax 20-40 cytok (cawT http://med-
lib.ru), noatomy npvem npogomnxancs B TedeHune 40 aHen.

[o neveHnss B | rpynne cogepxaHne ypaHa B Bosiocax cBbiwe 0,05 mkr/r coctansano 22,6%,
KoHueHTpauusa M - 0,12 mkr/r, max 0,20, min - 0,06, [J 0,05, m 0,01. P<0,01. lNocne neyenuns cogepxxaHune
ypaHa B Boriocax cBbiwe 0,05 Mkr/r obHapyxeHa y 8,95%. KoHueHTpauma M -0,07 mkr/r, max - 0,10, min -
0,054, J 0,01, m 0,00. P<0,01. B koHTpomne npoueHT oOHapyxeHus cBbiwe 0,05 Mkr/r y 22,6%.
KoHueHTpaumna M = 0,118 mkr/r, max 0,21, min 0,057, (1 0,05 m 0,01, P<0,01.

Taknm obpasom, NoryyYeHHble KOHLUEHTpaTbl CHUXAKT cofepXXaHue ypaHa B BOMNocax, BO3MOXHO,
nyTeM BbIBEAEHUS M3 XenyoodHO-KULLEYHOro TpakTa paguoHyknuaos. Ho aToT Bonpoc Tpebyet
JanbHenwero uccnefoBaHnss Ha 6Gonbliem KonuyecTBe nogen M akcnepumeHte. B nepcnektuse
HanaxeHns NPOW3BOACTBA MO BbIMYCKY KOHLEHTPATOB ANs HenTpanusauuv U BblBEAEHUS HE TOMbKO
pPagvoHYKNUO0B N3 XenygodHO-KULLEYHOro TpakTa, HO U ApYrMx KCEHOBUMOTUKOB, BKMOYasa NecTuumnabl.
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CP_19 Heob6xoaMMOCTb NPOrHO3NpPoOBaHUA BOSHUKHOBEHUSI CUOUPCKON
S1I3Bbl B ONOJI3HEONacHbIX 30Hax TeppuTopumn Kbiprbi3ctaHa

Tynobaes A.3.

Kbipabizcko-Typeukul yHusepcumem «MaHac» (Buwkek)

maBHOM creundunyeckorn ocobeHHOCTb0 rop Kbiprbi3cTaHa C reo3KONMOrm4yeckon TOYKU 3pPEHUst
ABMNSETCHA NOBCEMECTHOE pacnpoCcTpaHeHne NoTeHUMannbHO-0ONacHbIX NPUPOAHBLIX MPOLECCOB U SABMEHUNA,
TaKMX Kak 3eMNeTpsiCeHWs, NaBuWHbl, OMON3HW, obBanbl, cenu. B 30He BO3OEWCTBUS, KOTOPbIX MOMYT
oKasaTbCs HaceneHHble MyHKTbl, CTauMoHapHO HebnarononyyHble N0 CMOUPCKONM s3Be NYHKThI (Ps3aHueB
C.H., NaBneHko B.®., 1960; Toproes W.A., 2000; KowoeB M.K., 1996; Messerli B., Ives J., 1998). B ropax
MOCTOSIHHO CyLEeCTBYEeT MOBbIEHHAA MPUPOAHAA WM aHTPOMOreHHass W3MEHYMBOCTb MPUPOOHbIX
NnpoLleccoB, YA3BMMOCTb  FOPHbIX  3KOCUCTEM, SABNAKOLWLMECS  CNeacTBUEM — reoMexaHuyecKowm
HecTabuUnNbLHOCTU TOpHbIX CKMNOHOB. JlloBoe HapylleHne paBHOBECUS Kakoro-nnbo ydacTka CKnoHa unm
pycna MoxeT BbIBECTU 13 paBHOBECUSI NPUPOAHbIE NPOLLECCHI U, CreaoBaTeNbHO, OKPYXatoLLyo cpeay Ha
OonblWOM paccTosgHUM BHU3 NO AOMMHE C BO3HUKHOBEHWEM KackafHblX 3(pdeKkToB u katacTpod
permoHanbHoro macwrtaba. B nocnegHve rogbl HameTunacb yCTonMuMBasd TeHOAEHUMS MOoTenneHus
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knumata B LleHTpanbHon Asmn. KnumaTtuueckme konebaHus BbI3bIBAOT W3MEHEHUs pexuma
YBIaXXHEHHOCTU TOPHbIX TEPPUTOPUIA U, Kak cneacTBue, o6OCTpeHne reorniormyecknx MpoLeccoB, Takux
KaKk 3po3uu Mo4B, OMOM3HKW, ceneobpasoBaHMs W T.4., CMNOCOOCTBYWOLIMX pPa3BUTUIO OMACHbIX W
kaTtacTpodudeckmx npoueccoB. 1o gaHHbIM MuHMCcTepcTBa 4pesBblYanHbIX cuTyauun Kbeiprbidckom
Pecnybnukn 3a nepuon 1996-2006 rr. obuiee 4Mcno 4YpesBblHanHbIX CUTyaLuin, OBYCNOBEHHbLIX
OnacHbIMU reonorMyecknmMmn npoLeccamm n siBneHnamun, coctasmno 939 cobuiTuii (reokatacTpod), UTo
CoCTaBnsieT MNONoBMHY 0O6Lero uucna 4pesBbl4alHbIX CUTyauMnW NPUPOOHOro, TEXHOrEHHOro WU
coumanbHo-6ronornyeckoro xapakrepa. OnonsHy OCOBEHHO LUMPOKO PacnpOCTpPaHEHbl W BO3HUKAOT
OTHOCUTENBLHO YacTo B 0XHbIX panioHax KelprbidcTaHa, B npearopbax depraHckon gonuvHel (Toproes U.A.
n ap., 1997, 2009; Toproee M.A., 2000; Havenith H.B., 2001, 2006). B ganbHeliem BO MHOIMX panoHax
KbipreldacTaHa crnegyeT OXvaaTb BO3HUKHOBEHUSI MPOLLECCOB rpaBMTALMOHHOIO nepenBwkeHns macc (B
T.4. M OMOM3Hewn), MNpPOrHo3MpoBaTb KOTOpPble HeobXoAMMO B UensX nNpedoTBpalleHust OMacHbIX
NoCNeacTBUA M YyMEHbLUEHUS] 3KOJTOTMYECKOro, COLManbHOro U 3KOHOMMYeckoro yuiepba, B T.4. pucka
BO3HWKHOBEHWSI CUOMPCKOW A3BbI, TaK Kak MO HalIMM NpeaBapuTerbHbIM UccrnegoBaHuam 6onbluas 4acTb
CcTauuoHapHo Hebnaronony4HbIX MO CMOMPCKON A3BE MYHKTOB HAaXOAATCS B OMOM3HEONACHbIX 30HaX.

Tak kak, npyn cnbmnpckon s3se Honbluas ponb B 3apaXkeHuy NPUHAANEeXuT BHELLHEN cpefe, Onon3Hu
UrpaltT BaXHY pPOfb B BO3HUMKHOBEHUM W pacnpocTpaHeHun cubupckon a3Bbl. [MoTomy, 4TO nNpwm
OMNON3HAX MOXeT ObITb BCKPbITbl CTaUMOHApHO HebnaronomnyyHble MO CUBMPCKOM HA3BE MNYHKTbl U
BO3OyAMTENb ONAacHOW UHMPEKUMM NOMYyYnTb BO3MOXHOCTb LLUMPOKOMY PacnpOCTPaHEHUIO B OKpYXatoLlen
cpege. Mo mHeHuio V. de Vos (1990), «noyBa n BOAa AENCTBYIOT TOSMbKO KakK TPaAHCMOPTHOE CPEeACTBO
ans Bac. Anthracis». OpgHako D. Dragon m R. Rennie (1995) cuutatoT, 4TO BOAa crocobcTByeT
KOHLEHTPUPOBaHMIO CMOP aHTpakca Ha onpefeneHHbIX ydacTkax MEeCTHOCTU U UrpaltT BaXKHYO posfb B
akonormm 6onesHn. [oxan cnocoOCTBYOT CTOKY M CKOMNeHuto ctosiyer Boabl. Cnopbl Bac. Anthracis
UMEIOT BbICOKYHD MOBEPXHOCTHYIO MAPOdOOHOCTL M MOryT nepeMellatbcd B MNOTOKe BOoAbl U
ckannMBaTbCs B CTOSAYMX Nyrnax, OCTaBasiCb B3BELLUEHHbIMM B CTOsiHel Boge. B cyxyto norogy nponcxogut
ucnapeHune BoAbl U KOHLEHTPUPOBaHME Cnop.

B cBs3n € BbllLeCcKa3aHHbIMU CyLLEeCTBYEeT HE0H6XOAMMOCTb AeTanbHOW NPpopaboTKM NPOrHO3NpPOBaHUSA
pucka BO3HUKHOBEHMSI CUOMPCKOM £3Bbl B OMON3HeonacHblx 3oHax Tepputopuu KbiprbidcTaHa, rae
HeobxoaMMmo:

- faTb 3MMAEMUONOrMYECKYH0, 3MU300TONOMYECKYIO U MEO3KONOMMYECKYIO OLEHKY OMOM3HEeonacHbIM
yyacTkaM, COBMeELLEHHble (COCTbIKOBAHHbIE) CO CTaUMOHaApHO Hebnaronony4yHbIMM MO CMBUPCKON A3BeE
nyHkTamu Tepputopun Kelpreidckon Pecnybnuku;

- co3pgatb «KagacTtp ononsHeonacHbIX y4acTKOB CO CTaUMOHApHO Hebnaronony4yHbIMU Mo CMOUPCKON
a3Be nyHkTamu Kbiprbidckon Pecnybnukm», T.e. CUHTETUYECKYHO KapTy reobuoniormyeckon onacHoCTu C
nomoLLblo oBeprnest (HamoXeHusl) OBYX CIIOEB: 3MM300TO-anMAeMuyeckor (Mo cubupckom €3Be) wu
OMOM3HEBOW OMacHoCcTW, 4YTo OydeT WMeTb MpaKkTUYeckoe MPUMEHEHUE COOTBETCTBYHOLLUMMU
BegomcTBamu Kbipreidckon Pecny6nmku.

- paspaboTatb peKOMeHAauul MO MIAHUPOBAHMIO MPOTUBOCUONPEA3BEHHBIX MEPOMNPUATAA B
3aBNCUMOCTM OT YPOBHSA Hebnaronomnyyuss TepputopuMrd B  OTHOLUEHWA CUOMPCKOM $3Bbl  C
OMOM3HEONACHOCTHO.

CP_20 Regional peculiarities of climate changes: anth  ropogenic and natural
factors

Prof. Dr. Karimov K.A., Dr. Gainutdinova R.D.

Institute of Physicotechnical Problems and Materials Science, National Academy of Sciences, Chui Prosp., 265-A,
Bishkek 720071 Kyrgyz Republic, e-mail: karkaz@rambler.ru; epfk@rambler.ru

The problem of environmental security connected with regional climate changes in Central Asia
region is discussed. It is shown that climatic changes are the long-term environmental changes. Climate
changes as global and in separate regions can create real threat to the nature and environment and in an
essential measure to affect economy of some areas.

There is necessary to take into account changes of the climatic factors in water and energy
management, forecasting of the nature extreme events, risk assessment in all branches of economics,
agriculture, emergency situations and sustainable development of regions. Therefore the exact
estimations of climate changes not only in global, but also in regional scales caused by natural and
anthropogenic factors are necessary for solution same problems.

It is shown that because the main source of water for all Central Asia countries is Kyrgyzstan the
estimations of regional climate changes are important for water management and water supply in this
region. These researches are necessary for an establishment of predicted aspects of climate changes
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and an estimation of the response of a climate on natural and anthropogenic changes on working out of
the theory and methods of the forecast of regional climate changes.

The results of researches of regional tendencies of climate change in mountain regions of Kyrgyzstan
in the conditions of constantly amplifying anthropogenic and natural factors forcing have been presented.
The general regularities and quantitative estimations of the regional tendencies of climate changes have
been received.

The results of long-term researches of the atmosphere thermal conditions above middle latitudes of
Central Asia region as well as regional peculiarities and causes of atmospheric parameters climatic
changes are presented. A connection of long-term variations of surface air temperature with solar activity
variations is shown.

Mainly two causes connected with natural sources such as solar, space, and other factors prevail.
The second cause is connected with a man-caused factor resulting in greenhouse effect in atmosphere.
The main causes of the atmosphere surface layer warming are connected with natural factors in basis of
which are variations of total solar radiation, cosmic rays and man-caused factor connected with
hydrocarbon compositions, and other gases emissions in atmosphere as a result of human activities. An
assessment of a role and contribution of these two factors in a process of warming in Central Asia region
is given. The contribution of CO, concentration variations in atmosphere in changes of surface
atmosphere temperature was estimated.

The empirical model calculations of the surface temperature variations above Kyrgyzstan were
conducted. The prognosis of regional climate changes is given taking into account anthropogenic and
natural factors.

PernoHanbHble 0COGEHHOCTM U3MEHEHUA KNMMaTa: aHTPOMNOreHHbIe U
npupoaHble pakTopbl

.cb.-M.H., npocb. Kapumos K.A., K.d.-M.H.,C.H.C. larHyTanHoBa P.[.

UHcmumym ¢bu3uko-mexHudeckux rnpobnem u mamepuanosedeHusi, HayuoHanbHas akademusi Hayk, 720071
Kbipebisckasi Pecriybniuka, e. buwkek, np. Yyd, 265-A, e-mail: karkaz@rambler.ru; epfk@rambler.ru

Obcyxpnaetca npobnema 3akonormdeckon ©He3onacHOCTW, CBA3AaHHOW C  perMoHanbHbIMU
U3MeHeHNsIMN knumaTa B pervoHe LleHTpanbHon Asun. [MokasaHo, YTO M3MEHEeHUsa KnumaTa SBNATCA
OONronepuoaHbIMU  U3MEHEHUSIMU  OKpYKalLLen cpedbl. M3MeHeHus knumaTa Kak MnaHeTbl, Tak U
OTAENbHbIX PErMoHOB MOTYT CO34aTb peanbHyl Yrpo3dy npupode W OKpyXawwen cpede U B
CYyLLLECTBEHHOW Mepe MOBNUSATb HA 9KOHOMMKY HEKOTOPbIX PaloHOB.

N3meHeHus knumatudeckux HakTopoB HeOoOXOAMMO YYWUTbiBaTb B YNpPaBrieHWM BOAHBIMU U
3HepreTU4eCcKMMN pecypcamu, NporHo3e NpUpoaHbIX dKCTPeMarbHbIX SIBNEHUNA, OLEeHKe CTENeHn pucka
BO BCeX 0bnacTax 3KOHOMUKM, CENbCKOro X039MCTBa, Ype3BblYaHbIX CUTYaLMA N YCTOMYMBOrO pasBuUTUS
pernoHoB. [loaToMy ANs pelleHus Takux npobnemM HyXHbl CTPOrMe OLEHKNM WU3MEHEHWA KnumaTa,
00yCnoBneHHbIX MPUPOOHBIMA W @HTPOMOreHHbIMU hakTopamMu, He TOMbKO B rnobGanbHOM, HO N B
pernoHanbHOM MacLuTabax.

lMokasaHo, YTO NOCKONbKY OCHOBHBLIM MCTOYHUKOM BOAbl ANs Bcex ctpaH CpeaHent Asum asnseTcs
KbIprbi3cTaH, TO OLEHKN pervoHasibHbIX U3MEHEHU KNMMaTta B 3TOM pEervoHe BadKHbl AN yNpaBrieHus
BOOHBIMW pecypcamn Un BoAOCHabxeHusi. 3OTW uccrnegoBaHus HeobOXxoauMbl AMns  yCTaHOBMEHUS
npeackasyemblX acrnekToB W3MEHEHW KriMMaTa W OUEHKe OTKMMKA KrMMaTa Ha eCTeCTBEHHble U
aHTPOMOreHHble M3MEHEHNs1 s pa3paboTkym Teopum U MEeTOAOB MPOrHO3a pPerMoHanbHbIX U3MEHEHWUN
Knumara.

PesynbTatbl nccnegoBaHuii perMoHarnbHbiX TEHAEHUM U3MEHEHMS KnumaTta B ropHbIX obnactax
KblproidacTaHa B YCNOBUSIX MOCTOSIHHOIO YCUIEHUSA aHTPOMOreHHOro M eCTECTBEHHOro MNPUHYXAEHUs
dakTopoB 6biNu npeactaBneHbl. O6was perynsipHOCTb U KONUYECTBEHHbIE OLIEHKU pernmoHanbHbIX
TEHAEHLMIN U3MEHEHUI KNMaTa nog BNUSHNMEM eCTECTBEHHbIX U aHTPOMOreHHbIX PakTOPOB MOMYYEHbI.

MpuBeneHbl pesynbTaThl UCCRELOBAHNS OCHOBHbLIX 3aKOHOMEPHOCTEN pervoHarbHbiX TeHAEHL MM
U3MEHeHNs1 KnuMaTta B ropHbiX pervoHax Keiprbl3acTaHa B YCNOBUSX MOCTOSIHHO YCUMMBaOLLENCH
aHTPOMOreHHON Harpy3kM M npupoaHbiX pakTopoB. [lonyyeHa obuwias TeHAeHUMs pocTa MpU3eMHON
TemnepaTypbl U KONMYECTBEHHbIE XapaKTEePUCTUKN PErMOHarbHbIX TEHAEHLUMI U3MEHEHWIA Knumara.

MpencTtaBneHbl pe3ynbTaTel MHOTOMETHUX NCCIIeg0BaHNA TEPMUYECKOTO pexrMa atmocdepbl Hag
cpegHuMn Wwinpotamu LieHTpanbHOa3naTckoro permoHa, nx permoHarnbHble 0COBEHHOCTU U MPUYMHBI
KNMMaTN4eCKNX M3MEHEHNn aTMOCepPHbIX NnapaMmeTpoB. [MokasaHa CBA3b AONTONepPUoLHbIX N3MEHEHWI
npu3eMHON TemnepaTypbl C CONMHEYHOM aKTUBHOCThIO.

B ocHoBHOM npeobnaaaloT ABe NPUYUHBI, CBSA3aHHbIE C MPUPOAHBIMU UCTOYHUKAMM, TAKUMK Kak
COMHeYHble, KOCMUYeckue, 1 apyrue pakTopbl, a Takke ¢ aHTPONOreHHbIM (PakTopoM, NPUBOASALLNM K
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napHUKOBOMY adhekTy B aTMocdepe. [MaBHble NPUYnHBI NOTENMEHNA NPU3EMHOrO Criost atMocgeps!
CBSi3aHbl C €CTECTBEHHBIMW (haKTOpaMu B OCHOBE KOTOPbIX M3MEHEHUS MNOJTHOrO CONTHEYHOIO U3MNYyYeHUs,
KOCMUWYECKNX JTy4en 1 aHTPOMOreHHOro dpaktopa, CBA3aHHOro ¢ Bbibpocamu B aTMocdepy CoeauHEHNI
yrneBooOpPOaOB 1 APYrMX SMUCCUIA ra3oB, NOMYyYEHHbIX B pe3ynbTaTe AeAaTenbHOoCTM Yenoseka. [aHa
OLleHKa ponu 1 Bknaga aTux AByX hakTopoB B NpoLiecce noTenneHus B permoHe LieHTpansHon Asnn.
OueHeH Bknaa nameHeHui koHueHTpaumm CO, B aTMocdepe B U3MEHEHNs NPU3eMHON TemnepaTypbl
aTMocdepsbl.

MpoBeneHo amnmpuyeckoe MoaenupoBaHue U3MeHeHUn NpM3eMHON TemnepaTypbl Hag
KblprbidactaHoM. [JaH NporHo3 ee U3MeHeHU perMoHarnbHOro KnumMara ¢ y4eToM aHTPOMOreHHoro u
npUpoaHOro ¢oakTopos.
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CP_21 Radiobiogeohimichestry estimate the thorium-pol ymetallic province
Ak-Tuz

Djenbaev B.M., * Borbua B.l., Zholboldiev B.T.

Institute of Biology & Pedology of National Academy Sciences KR, Bishkek
* The Kyrgyz National Agrarian University by K.I. Scriabin, Bishkek
720071 Kyrgyz Republic, Bishkek, Chui Avenue, 265, E-mall: kg.bek.bm @ bk.ru, djenbaev@ikit.kg

Ore field Ak-Tuz polymetallic province is characterized by an extremely complex structure and covers
about 30 occurrences of lead and rare metals. Within the field developed oxide and sulphide ore. In
industrial concentrations established the presence of: Pd, Zn, Sn, Mn, and Cu.

Operation of the Ak-Tuz deposits of nonferrous and rare metals started in 1942 for the defense
industry in the USSR. In the four tailings Ak-Tuz been buried more than 5 million tons of radioactive
waste. Currently, environmental, economic and social situation of the village's ore is very difficult. The
mine is closed, although in the early 90's leadership Ak-Tuz ore was trying to revive a dying industry. At
this time, the fourth tailings overflowed with melt water, protecting the dam is weakened. Disaster may
exceed ten times the scale catastrophe that occurred in December 1964 (in 1964 part of the waste got
into p. Chu and still in the lower section are found the remains of the accident). In recent years, was a
partial restoration of tailings from an international project, but eventually the problem remains unsolved.

Determination of gamma-ray background carried a dosimeter-radiometer DKS-96 in several sections
above and below village Ak-Tuz, near the processing plant and mine (pit), as well as in the tailings.
According to the radiometric measurements, the average exposure dose of gamma radiation in part of
Ak-Tuz was 21.3 - 33.0 mR/h and around the village within a radius of 1 km - 28.8 mR/h. Gamma-ray
background in the processing plant is 73.3 mR/h in the sump - 720-740 (in places up to 900) mR/h at the
tailings - 26 -60 and some areas up to 120 mR/h, and near the mines (career) - 50-72 mR/h. Natural
gamma-ray background in the middle of the Kichi-Kemin gorge is up to 30 mR/h.

According to the analysis we have obtained that lead to the biogeochemical estimates in all areas of
plant-soil in an environmentally distressed. It is known that a relatively satisfactory state of lead in the
hay-crop plants must not exceed 1,1-1,5 mg/kg dry matter, and Ak-Tuz at all points over, especially in the
4-th tail - 495,1 + 24, 7 mg/kg in the central part of the settlement - 287,8 + 21,9 mg/kg, 200 m from the
factory for processing ore - 132,2 + 14,47 mg/kg of dry matter, which on average increased from 10 to
300 times. And in the top layer of soil cover the maximum concentration of lead found in the area of 500
m below the sump (3108,4 + 415 mg/kg), followed by factories in the area of 1 km (2686,1 + 287,7 mg/kg)
and 4 tailing (1937,0 + 325,4 mg/kg), representing increasing concentrations of up to 10 times compared
with other sites, and in relation to the norm to 200 times.

On biogeochemical criteria topsoil and vegetation in this province in the man-made sites for lead are
in distress.

CP_22 Ecology Improvement in the Zones of U Tailing D  umps Through

Phytoremediators
Berdibaeva A.B., Bykovchenko Y.G., Zhunushov A.T.

Biotechnology Institute NAS KR

Impact of Kyrgyzstan's uranium tailing dumps on the environment was studied. Vegetation on the
tailing dumps had been forming during 50 years from the surrounding phytocenosis and at the expense of
alien-ruderal species. In three U provinces the phenocynes and U content in 247 plant species were
registered and studied. It was determined that 90% of all plants growing on the tailing dumps contain from
0.1to 6.09 « 10'6g/g of uranium in dry substance, that is ten and hundred times higher than clarc rate in
the Kursk reserve (0,02« 10° 0/g). These plants are harmful for the environment because uranium is
accumulated in animals and humans through food chain. It was revealed that 10% of plants discriminating
uranium from the soil and water have well developed root system securing soil on the tailing dumps from
decay and floods, and possessing self-renewal capacity. These species are safe for environment and can
serve as phytoremediators for rehabilitation of uranium tailing dumps.

The following plants are recommended for cultivation in the Min-Kush uranium province.

Populus nigra — a tree, root system is up to 20 m, propagation is by seeds and cuttings. Longevity is
up to 35 years. Average uranium content is 0.12+10° g/g in dry substance, average uptake coefficient
(Cupw) is 112.4;

Salix songarica — a tree, root system is up to 15 m. Propagation is by seeds and cuttings. Longevity is
up to 30 years. Uranium content is 0.09¢10° 0/9, Cypi= 273.8;
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Lonicera tatarica — a bush, root system is up to 12 m. Propagation is by seeds. Longevity is up to 30
years. Uranium content is 0.02¢ 10°® 0/9, Cypu= 40.0;

Jupiperus semigloBosa — a tree. Root system is up to 8 m. Propagation is by seeds. Longevity is up
to 50 years. Uranium content is 0. 13.10° g/g, Cuptk— 126.7;

Caragana Turfanica — a bush, root system is up to 6 m. Propagation is by seeds. Longevity is up to
10 years. Uranium content is 0.09¢ 10° o/g, Cuptk— 8.9;

Berberis heterpoda — a bush. Root system is up to 5 m. Propagation is by seeds. Longevity is up to
85 years. Uranium content is 0.08¢ 10° 0/9, Cypi= 94.5;

Rosa sp. — a bush. Root system is up to 5 m. Propagation is by seeds and root shoots. Longevity is
up to 7 years. Uranium content is 0. 0610° 0/9, Cypw= 190.2;

Esparcet has root system up to 19 m, root system is up to 6 m. Propagation is by seeds. Longevity is
2-4 years. Uranium content is 0.29¢10° 0/9, Cypu= 17.2;

Various species of brome grass have root system up to 1.0 m. Propagation is by seeds. Longevity is
up to 10 years. Uranium content is 0.58+107° g/g, Cupi= 59.8;

The indicated plants from wild flora are of high interest by their biological characteristics and
adaptation to high uranium concentrations as the phytoremediators in the uranium geochemical province
of the Central Tien-Shan.

For Mailu-Suu uranium province:

Acer — a tree, root system is up to 30 m. Propagation is by seeds. Longevity is up to 150 years.
Uranium content is 0.0110°® a/g, Cuptk— 210.0;

Ailantus —a tree, root system is up to 16 m. Propagation is by seeds and rood shoots. Longevity is up
to 50 years. Uranium content is 0. 02-10° 0/9, Cypu= 102.0;

Crataegus — a tree, root system is up to 10 m. Propagation is vegetative. Longevity is up to 60 years.
Uranium content is 0.15+10°° 9/9, Cups= 102.0;

Lonicera — a bush, root system is up to 15 m. Propagation is by seeds. Longevity is up to 30 years.
Uranium content is 0.08+10°° g/g, Cypu= 254.5;

Cotoneaster — a bush, root system is up to 8 m. Propagation is by seeds. Longevity is up to 15 years.
Uranium content is 0.2810°® 0/9, Cypi= 72.9;

Hordeum has root system up to 1 m. Propagation is by seeds. Longevity is up to 10 years. Uranium
content is 0.24+10° 0/9, Cypu= 31.0;

Poa — herb. Root system is up to 0.2 m. Propagation is by brood buds. Longevity is up to 10 years.
Uranium content is 0.0310°® 0/9, Cypi= 178.8;

Onobrychus sativa — herb. Root system is up to 19 m. Propagation is by seeds. Longevity is up to 4
years.

For Kadji-Say uranium province.

Among trees elm and oleaster which have root system up to 5-6 m, longevity up to 30-50 years and
propagation by seeds are recommended. Uranium content is 0.02-0.15107° g/g, Cupi= 42.4-277.5.

From bushes and herbs following plants are perspective for this province: pea shrub, nitraria,
cypress, akantolimon, wormwoods which have root system up to 4-10 m, Iongewty up to 10-18 years and
propagation by seeds are recommended. Uranium content is 0.06-0.18e 10° 0/9, Cypw= 26.7-68.6.

This region is referred to desert zone where annual precipitation is only 200-250 mm, with permanent
winds drying soil, therefore planting trees, drought-resistant shrubs and semi-shrubs is complicate. We
suspect that it is more efficient to apply here the method of conservation of natural phytocenosises by
fencing the tailing dumps and industrial slag-heap areas which will facilitate the excluding of livestock
entry in the polluted areas.

YquLueHme 3Konormn B 30Hax YypaHOBbIX XBOCTOXpaHwnuuw, C NOMOLbIO

dumTopemeanaTopoB
A.B.Bepaunbaesa, HO.I.EblkoBYeHko, A.T.XKyHyLlIOB

UHecmumym 6uomexHonoauu HAH KP

M3yyeHo BnuaHME ypaHOBbLIX XBOCTOXpaHunuu, Kbiprbl3cTaHa Ha KOMMOHEHTbl OKpYXatoLLen.
PactutenbHbIn NOKPOB Ha XBOCTax hopMmmpoBarncs B TedeHun 50 neT u3 okpyxarwLimx puToLeHo30B 1
3a cYeT 3aHOCHO-pydepanbHbiX BMAOB. B Tpex ypaHOBbIX  MPOBUHLMSAX 3aperucTpupoBaHO WU
uccnenoBaHbl PEHOUMHbI U coAepXaHue YypaHa B 247 Buaax pacTeHui. YcTtaHoBneHo, 4to 90% Bcex
npouspacTtarLlmx Ha XBOCTOXpaHUNULLAX pacTeHUn coaepxaTt B cyxom Bellectse oT 0,1 go 6,09 10°
r/r ypaHa, 4YTO B AECSTKM M COTHU pa3 Bbille KapKoBbIX NokasaTernen Kypckoro 3anosegHuka (0,02¢ 10°
r/r). Takve pacTeHus SABMAIOTCA BPeAHbIMU AN 3KOJOMMM, T.K. Yepe3 HUX ypaH Mo MULLEBON Lienoyke
HakannMBaeTCs Yy CeNbCKOXO3SMCTBEHHbIX XXMBOTHLIX 1 YenoBeka. BuisiBneHo okono 10% Bcex pacTeHui,
KOTOpble AMCKPUMWHMPYIOT ypaH M3 Mo4YBbl U BOAbI, 06nagatT XOpOoLWo pa3BMTON KOPHEBOW CUCTEMOW,
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3aKpennsmwLlen rPyHT XBOCTOXPaHUIULL OT BbIBETPMBAHWS W MOBOAKOB, a TaKk e obnagatwowme
CMocOBHOCTLI0 camoBo300OHaBneHnto. OHM  aBnsATCS 6e3BpedHbIMU AMs KOO M MOTYT CRYXWTb
duTopemegmnaTopamu Npu peabunuraumm ypaHoBbIX XBOCTOXPAHUITULL.

[nsa pa3amHoXeHWs B ypaHoBOW NpoBuHUMKM MuH-KyLl pekomeHayTca cnegyolime pacTeHus.

Tononb 4YepHbn (Populus nigra) — aepeBo, UMeeT KOopHeBylo cucteMmy Ao 20 m, pa3MHo>|<aeTc;|
cemeHamu n yepeHkamu. Mimeet ponronetne ao 35 net. CogepxuT ypaHa B cpegHem 0,12+ 10° rir cyxoro
BeLLecTBa, CpeaHUN KO3 UUMEHT AMCKpUMMHaLMK cocTasnseT 112 .4;

MBa pxyHrapckas (Salix songarica) — AepeBo, UMEET KOPHEBYHO CI/ICTeMy no 15 m. PasamHoxaeTcs
cemeHamu n yepeHkamu. XXueet o 30 net. CogepxuT ypaHa 0,09« 10° r/r, Kave= 273,8;

XumonocTte TaTapckasa (Lonicera tatarica) — KyCTapHMK, MMeEeT KOpHEByl cuctemy o 12 m.
PasmHoxaeTca cemeHamu. XKueT o - 30 net. CogepxuT ypaHa 0,02+10° r/r, Kaue=40,0;

Apua nonywapoBugHas (Jupiperus semigloBosa) — gepeBo. VImMeeT KOpHEBYyH cuUCTEMY OO 8 M.
Pa3mHoxaeTca cemeHamu. Jonronetue - 50 net. Cogepxut ypaHa 0,13+10°r/r, Kaue= 126,7;

KaparaHa TypdhaHa (Caragana Turfanica) - KyCTapHWK, WMMeEET KOpPHEBYH CUCTEMY A0 6 M.
Pa3mHoxaeTca cemeHamu. XXuseT go 10 net. Cogepxut ypaHa 0,09¢ 10°°r/r, Kane=8,9;

Bapbapuc pasHoHoxkoBbIN (Berberis heterpoda) — kycTapHuk. I/ImeeT KOpHEBYIO cucTeMy o 5 m.
PasmHoxaeTca cemeHamu, xuBeT Ao 85 net. CogepxuT ypaHa 0,08« 10° r/r, Kanek=94,5.

LWnnosHuk (Rosa sp.) —KycTapHuK. VIMeeT KOpHEBYO cuctemy ,u,o 5 M. PaamMHoXaeTca cemeHamn u
KopHeBbIMU oTrnpbickamu. XKueeT o 7 net. Cogepxut ypaHa 0,06+ 10° r/r, Kane=190,2.

OcnapueT MMeeT KOpHEBYHO CI/ICTeMy [0 19 M, pasMHOXaeTca cemeHamu, gonronetue - 2-4
roga. CofepxuT ypaHa Ao 0,29¢107° r/r, Kane=17,2.

PasnnyHble BMAbl KOCTPOB UMEKT KOpHeBYyt cuctemy Ao 1,0 m. PasmHoxaiTca cemeHamu. B
TpaBocToe aepxutcsa go 10 net. CogepxaTt ypaHa 0,58+10°r/r, Kaue= 59,8.

YKa3zaHHble pacTeHusl, B3siTble U3 NPUpPOAHON hnopbl, NpPeacTaBnsaloT HanbONbLUMI MHTEpec no
CBOMM OMOMNOrMYEcKMM MoKasaTensiM M MNpPUCMOCOBNEHHOCTM K BbICOKUM KOHLEHTpauusM ypaHa B
KayecTBe hutopemMeanaTopoB ypaHOBOM reOXMMmMYeckom npoBmHUmMn LieHTpanbHoro TaHb-LaHs.

[ns ypaHoson nposuHUun Mainyy-Cyy:

KneH (Acer) — nepeBo, MMeEeT KOPHEBYIO CI/ICTeMy no 30 m, ponroneTtne 150 net, pa3mMHoXaeTcs
cemeHamn. CoaepxaHue ypaHa coctasnsieT 0,01 10° r/r cyxoro BewectBa, Ky=210.

AinnaHnt (Ailantus) — pepeBo, UMeeT KOPHEBYWO cuctemy Ao 16 m, ,qonroneme - 50 ner,
pasMHOXaeTca ceMmeHamMm 1 KOpHEBbIMU YepeHkamu. Coaepxut ypaHa 0, 02410 1/, Kaue=1020.

BospbiwHuk (Crataegus) — gepeso, umeet KOpHeByI'O cuctemy go 10 m, gonronetne - 60 ner,
pa3mHoXxaeTcs BeretatneHo. Coaepxut ypaHa 0,15¢ «10° /1, Kaue=1020.

YKvmonocTb (Lonicera) — KycTapHWK, UMeeT KOPHEBYK cuctemy o 15 m, gonronetue - 30 ner,
pa3mHoXxaeTcsa cemeHamu. CoaepXnTt ypaHa 0,08+10° r/r, Kaue=254,5.

KusnnbHuk (Cotoneaster) — KycTapHUK, UMeeT KOPHEBYK cuctemy Ao 8 M, gonronetue - 15 ner,
pa3mHoXxaeTcsa cemeHamu. Cogepxut ypaHa O, 28+10° r/r, Kaue=72,9.

Aumerb (Hordeum). UNmeet KopHeByro cuctemy go 1 m, gonronetne 10 neT, pasMHOXaeTcs
cemeHamn. CoaepxuTt ypaHa 0, 2410° 1/, Kane=31,0.

MsaTtnuk (Poa) — TpassaHucTOe pacteHue. Nmeet KOpHeByI'O cuctemy go 0,2 m, gonroneTtue - 10 ner,
pasmHoxaeTcsa nykosuykamu. Cogepxut ypaHa 0, 0310° r/r, Kaue=178,8.

Ocnapuet (Onobrychus sativa) — TpaBAHWCTOe pacTeHue, UMeeT KOpHeByl cuctemy no 19 m,
ponroneTue - 4 roga, pa3smMHOXaeTCa ceMeHamu.

[ns ypaHoBol npoBuHumMK Kamxkn-Can.

B kauyecTBe [OpeBeCHbIX peKOMeHOyeTCs WUCNonb3oBaTb BA3 U FIOX, KOTOpble MMEKT KOPHEBYIO
CUCTEMY COOTBETCTBEHHO 6-5M, a ponroneTtne - 50-30 neT, pasmHoXxalTca cemeHamu. CoagepxaHue
ypaHa — 0,15-0,02¢10°° r/r cyxoro Belectsa, Ko = 42,4-277,5.

M3 KycTapHUKOB 1 TpaB Af15 3TOW 30HbI MEPCNEeKTUBHbLI: KaparaHa, CenUTPsiHKa, KOXUS, akaHTONMMOH,
NosSibIHK, KOTOPblE MMEIOT KOpHEBYO cuctemy 4-10 M, xmByT oo 10-18 neTt, pasMHOXalOTCsa ceMeHaMn n
otBogkamu. CopepxaHue ypaHa coctasnsieT 0,06-0,18¢10.4 r/r cyxoro Belectsa, Ky, = 26,7-68,6.

[aHHbIN perMoH OTHOCUTCHA K MYCTbIHHOW 30He, rae BbinagaeT Bcero 200-250 mm ocagkoB B rof,
OYyIOT TMOCTOSIHHbIE BETPbl, KOTOpble WUCCYLWalT MoYBY, MNO3TOMY Mocajka [OepeBbeB, MOCEB
3aCyX0YCTOMYMBBLIX KYCTapHUKOB WM MONYKYCTApHUKOB 3aTpyaHeHbl. Mbl nonaraem, 4to 3gech Gonee
paunoHansHO NPUMEHUTb METO COXpPaHEeHUs NPUPOAHbLIX PUTOLEHO30B NyTEM OrpaxkaeHus nnolwianemn
XBOCTOXPAHUMNLL, U NPOMbILLMIEHHBLIX OTBANOB U3ropoabio, KOTOpas NO3BOSIUT UCKIKOYNTL NPOHUKHOBEHME
CKOTa Ha 3arpsi3HEHHY TEppUTOPUIO.
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CP_22 Buodmtopemeaunauma sarpsisHeHHbIX NecTuuMaamMm NoYB

Lakupos K.
Department of Chemicalization, Protection and Quarantine of Plant

PaspaboTtka TexHomnoruu pereHepauun (pekynbTuBauum) noys B KbiproidacTaHe, Ha CEroaHsLWHWUA
O€eHb, SIBMNSIETCA OYeHb aKkTyanbHOW NpoGnemMon, Tak Kak 3arps3HeHHble 3anpeLleHHbIMU NeCTULMAaMM
3emnu ( 3emnu, rae paHee ucnonb3oBanncb CO3-necTMumabl, MecTa Cernbxo3asponpoMOoB, ObiBLIME
XpaHunuLa SO0XMMUKATOB) NPEACTaBNSAOT ONpeaereHHY 3KOMOrMyYeckyro OnacHoOCTb.

QOuucTka noyBbl OT NECTULMAOB NMPEACTABMASIOT COOO0N camblii TPYAHLIN Cryvan
n3baBneHns OT OTXOLOB BCNEACTBUE CIIOXXHOCTU CBOMCTB U pa3HO0Opasnst TUMOB MOYB N KOHLEHTpauui
necTMungoB B HUX. [N oTOoeneHuss necTUUMAOB OT MOYBbl HA MECTe 3arpsi3HEeHWUs UCMONb3YoT
BbICOKOYACTOTHOE HarpeBaHue, MPOMbIBKY MO4Bbl, 06paboTky O-BaneHTHbIM >xene3omM. OgHako 3Tu
mMeToabl B KblprbiactaHe sBRAseTCA Mano npuvemMrieMon BBUOY 3KOHOMWYECKUX, reorpadouyeckux u
TEXHOMNOMMYECKMX TPYOHOCTEN KOHKPETHBIX MECT, 3arpsi3HEHHbIX NECTULNOAMMN.

CneayeT nogvepkHyTb, YTO BCE BbIlLE MepeYvncrieHHble Ccnocobbl OTAeNeHnst NeCTULUMAOB OT MOYBbI He
MOryT ObITb MPUMEHEHbl B HEDONbLUMX XO3AWCTBaX BCreACTBME [OOCTAaTOYHO BbLICOKOW CTOMMOCTM
o6opynoBaHusi, HEOOXOAMMOTO ANS 3TUX LeNen, a Takke HE3KONMOMMYHOCTM Npu 06paboTke XMMUKaTamu.

[Ona ouynmcTkn 3arpsisHeHHbIX MOYB nNpeanonoraeTcs npeaBapuTenbHas obpaboTka 3arpsi3HEHHOM
noyBbl MpenapaTtamyM Ha OCHOBE NeCTULMA-pasnaralvwux MUKPOOPraHuM3mMoB C [00aBKOWM K MoyBe

nMTaTenbHbIX BELECTB Afs  CTUMYNMPOBaHUS MUKpOOHOro MmeTabonuMama C  MocneayoLwmnM
MCMNONb30BaHWEM PACTEHUI M acCOLUMPOBAHHBIX C HUMW COOGBLLECTB pU30CEPHBbIX MUKPOOPraHNM3MOB
(cbuTopemenmaums).

BaxHbIM 3Tanom npu paspaboTke TexHonorMn dutopemeavaumm seBnsietTcsa Bblbop  Haubonee
NOAXOASILLEr0 pacTeHUsl, CMOCOOHOrO pacTM Ha 3arpsi3HEHHbIX TEePPUTOPUAX. YCKOPUTb NPOLIECCHI
Jerpagaumm KCEHOOGMOTMKOB MOXHO W CO34aHMEM YCIOBUM Ansi MOBbIWEHMS MeTabonnyeckon
aKTMBHOCTM WX pU30CEPHOro MMKpPoDOOLIEHO3a 3a CHET BHECEHUS MUKPOBMOMOrM4ecknx npenaparos,
CO30aHHbIX W3 MEPCMNEKTUBHBLIX LITAMMOB PU30CEPHLIX MUKPOOPraHW3MOB YCTOMYMBBLIX pacTEHUN, U
r'YMUHOBbIX BELLECTB, 00NafatoLLMX POCTOCTUMYITUPYIOLLEN aKTUBHOCTLIO.

Lenu:

1.06cnenoBaHne NoYB HA MOAENbHBIX y4acTKax U B MECTax 3arpsi3HeHMS.

2. PaspaboTka TexHOMorMMm MoNyyeHus npenapata Ha OCHOBE CyLECTBYHOLMX LWTaMMOB
MWKPOOPraHNM3MOB pasnaratoLimx necTuumapl.
3. Pa3paboTka TeXHONOrMM NONy4YeHs CUMOMOTMYECKOro NpenapaTa Ha OCHOBE
CYLLECTBYOLLUX MPUPOAHBIX LUITAMMOB PU30CepPHbLIX MUKPOOPraHU3MOB.

Onsi [ocTMXKeHUs Lenen NocTaBMEHHbIX Nepen UCMONMHUTENSIMUM 3TOro MPOEeKTa HyxHa uMHaHcoBast

noaaepxka.
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