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MAMHUTOOTAEJISIEMbIA BUOKATAJIU3ATOP B CUHTE3E MOJIYNPOAYKTA
BUTAMUHA E

Martseesa B.I'., CynbmaH 3.M.
TBepcKoW rocyAapCcTBEHHbIW TEXHUYECKUIA YHUBEpCUTET

B paHHOW paboTe uccneayeTcs MPUMEHEHWe MarHWTHbIX HaHouvacTvy FesOs ans
UMMOBMNM3aLMM  MEepoKCMAasbl, Kak MEepCreKTUBHOE HamnpaBfieHne B GUOTEXHOMOMMM.
AKTUBHOCTb CMHTE3MPOBaHHbIX GMOKAaTanM3aToOpPOB M3y4yanu B peakuuu KaTalUTUYeckoro
OKUCNEHWst  TpumeTundeHona [0  TPUMETUNTMAPOXMHOHA,  KOTOpbI  sIBAsieTCs
NMPOMEXYTOUHbIM COEAMHEHWEM B CWMHTE3e BWUTaMuHa E, npyu BapbupoBaHuUM npupoabl
CTabUnM3NpyIoLWero M CBS3bIBAIOLLEr0 areHToB, a Taloke KOHLEHTpauuu nepoKcuaasbl.
Kpome TOro, npoBOAWNUCH OMTUMM3auUMA ycnoBuii peakumn (pH, TemnepaTtypa,
COOTHOLEHWe  cybCcTpaT:  KaTaqMsaTop), a  Takke  OUEHKUM  YCTOWYMBOCTU
MarHUTHOOTAENSEMbIX KaTau3aTopoB Ha OCHOBE NEPOKCUAA3bI.

MAGNETICALLY SEPARABLE BIOCATALYST IN SYNTHESIS OF INTERMEDIATE
OF VITAMIN E

V.G.Matveeva, E.M. Sulman
Tver State Technical University

In this work the application of magnetic Fe;04 nanoparticles for the immobilization of
peroxidase, as a promising tendency in biotechnology, is investigated. Activity of
synthesized biocatalysts was studied in the reaction of catalytic oxidation of
trimethylphenol to trimethylhydroquinone, which is intermediate of vitamin E production, at
variation of stabilizing and linking agent, and also peroxidase concentrations. Besides,
optimization of reaction conditions (pH, temperature, substrate to catalyst ratio) as well as
evaluation of stability of magnetically recoverable peroxidase was carried out.

MOJIYYEHUE N COBEPLUEHCTBOBAHWE LUTAMMOB JAPOXOKEW PICHIA
PASTORIS — NMPOAYLEHTOB BblICOKOCEJIEKTUBHbIX JIEKAPCTBEHHbIX
MPENAPATOB HA OCHOBE AJIb®A16-UHTEP®EPOHA YEJIOBEKA U
XUMEPHOI'O BEJIKA, COCTOSILLIErO U3 LIEJIEBOTIO BEJIKA U AJIbBYMUHA
NJ1IA3Mbl KPOBU YEJIOBEKA

MapkuHa M.B., Cambyk E.B., 306HuHa A.E., PymaHues A.M., Libirankos M.A.,
BapkoBckuit M.B., CazoHoBa E.A.
CaHkT-leTep6yprckuii rocyaapcTBeHHbI YHUBEPCUTET

IMomyuens! mrraMMel fpoxokeit Pichia pastoris — mpoayeHTH XMMEPHBIX O€JIKOB, COCTOSIIHNX H3
uHTep)EepOHOB-0, [, HHTEpICHKHHA-2 dYeJIOBeKa, CIUTHIX C albOyMHHOM. XHMEpHBIC Oenku
0051aJJal0T IPOTUBOBUPYCHOM aKTHBHOCTbIO. ONTHMHU3HPOBAHBl yCIOBUS KyJIbTHBHPOBAHHS
JIPOXOKEH — IPOJYIEHTOB IeTepoNoTHUHbIX OenkoB. Ilomydensl mTamMmbl aposokei P. pastoris ¢
nuspynuiueil rena YPSI, KoqupyroIero ceKkpeTupyeMyro Hnporeasy, U CO CBEPXIKCIIPECCUEH reHa
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PDI, TIPOAYKT KOTOPOTO IIPUHUMACT Yy4aCTHE B CEKpEIUN 6eikoB. MCIob30BaHue dTHX ITaMMOB B
Ka4eCTBE IPOAYLUEHTOB I'€TEPOJIOTUIHBIX GEIJIKOB MOBBIIIAET UX BBIXOM.

PRODUCERS OF CHIMERIC PROTEINS COMPOSED OF HUMAN INTERFERONS A,
B, INTERLEUKIN-2 GENETICALLY FUSED TO HUMAN ALBUMIN

Padkina M.V., Sambuc E.V., Zobnina A.E., Rumyantsev A.M., Tsygankov M.A.,
Barkovskii M.B., Sazonova EA

Federal State Budgetary Educational Institution of Higher Education "Saint-
Petersburg State University"

Yeast Pichia pastoris strains - producers of chimeric proteins composed of human
interferons a, B, interleukin-2 genetically fused to human albumin were received. In vitro
antiviral assays showed that all fusion proteins retained the activity of protein of interest.
Conditions of yeast producers growth were optimized. P. pastoris strains with disruption of
YPS1 gene, coding secreted protease, and with an overexpression of PDI gene which
product takes part in secretion of proteins were constructed. It was shown that use of
these strains for heterologous proteins production increased their yield.

MPUMEHEHUSA HAHOTUTAHA B IEHTAJIbHO UMMJIAHTONIOrUU U NPU
OCTEOMNOPO3E

Lilep6akoB A.B.
YIrATY

HakonneHHbit B YTATY-U®MM onblT paboTbl ¢ TUTAHOBBIMM MaTepuanamu ans
aBWALMOHHOM MPOMBINEHHOCTM CTan BOCTpeboBaH B MeAMUMHE, KOrja BO3HMKNA
HeobXx0AMMOCTb BHEAPEHUs B KMHWMYECKYI MPakTUKy MaTepuana, OT/IMYalolerocs oT
CYLLECTBYIOLWMX CBOMMU MEXaHUYECKMMU N MeanKO-61MON0rnyeckMMmn CBOMCTBaMMU.

MepBble 3KCMepuMMeHTbl B 3TOM HanpaeneHun 6binm caenaHol B 2001-2003 rr. B
opToneauyeckMx u3genusx O6bil1 NpUMEHEH TPaAWUMOHHBLIA  TUTaH, MNOABEPrHYTbIM
crneumnanbHo 06paboTke, M3MEHSsOWe ero MUKPOCTPYKTYPY - HaHoTuTaH. Ob6paboTka
TuTaHa 6asupoBanacb Ha MeTodax MHTEHCMBHOM nnactudeckon gedopmaumn (UMA). Ha
CeroAHs AOCTUIHYTa NPOYHOCTb TeXHMYeckn yuctoro TutaHa (Grade4) okono 1200MMa
npy NAacTMYHOCTM He Hwxke 10%. HakonneHHble 3KCnepuMeHTanbHble AaHHble |
MoOZesibHble pe3ynbTaTbl MO MOBEAEHWIO TUTaHa NPU HAaCTPYKTYpUpPOBaHWM CBefeHbl B
NporpamMMHbI KOMMJIEKC C YAANEHHbIM AOCTYMOM.

AKTMBHOE MPUMEHEHNe HaHOTMTaHa B MeauumHe cTano Bectuch ¢ 2005 roaa, koraa B
Yexun 6bin paspaboTaH AeHTasnbHbI MMMNAHTAT, YYUTHIBAIOWMIA YHUKA/bHbIE CBOWCTBA
HoBoro maTepuana. CerogHsa komnaHuamu Basic Dental n Timplant u3 HaHoTMTaHa mMapku
Grade4 cepuiiHO Npou3BOASTCS AeHTanbHble WMMIaHTaThl, Mcnonblyemble B EBpone wu
CLUA.

Bnaropgaps cBoMM 6MONOrMYeckMM CBOMCTBaM, HaHOTUTAH TaK e npeacTaBnsier
WHTEepec Ans opToneaoB. M3BecTHO, 4TO npobnema MOCNEACTBUIA OCTEONopo3a uMeeT
6vMoaanbHyl0 BO3pacTHYO KpuByl. B 3TOM CBSI3M HaHOTWUTaH, Kak 6uonornyecku
HeWTpanbHbIA MaTepuan, He UMEEeT OrpaHUYeHUn MO CPOKaM HaxOXAEeHWUs B OpraHu3Max
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feten, a 6narogapsi CBOMM MPOYHOCTHBIM MNapameTpam (go 1200MMMa), no3sonsieT
M3roTas/MBaTb KOMMAKTHbIE BbICOKOHArpy>XXeHHblEe OpToneanMyeckne KOHCTPYKUMKU ANs
MauMeHTOB Mpek/IoHHOro Bo3pacta. CoBMeCTHO C opTonefamu paspaboTaHbl  pag
KOHCTPYKUMA W METOAMK WX TMNPUMEHeHMs,, B TOM 4uCNe AN MajJoMHBA3WBHOM
XUPpYpruyeckor npodunakTMkM NepenioMoB LWenku 6egpa, OT MNOCNEACTBUMA  KOTOPbIX
exeroaHo ymupaet 6onee 50000 6011bHbIX.

HecMOTps Ha MMEIOWMIACA OMbIT MPUMEHEHUSI HAHOTUTaHa B KIMHWYECKOW MpaKTUKe,
CylecTByeT HeobxoAMMOCTb B MpOBEAEHME [AOMOMHUTENbHBIX MeaMKo-61Monornyecknx
NCCNeaoBaHnsX, OpraHU3aLMOHHO-METOANYECKUX W OMbITHO-KOHCTPYKTOPCKMX paboTax.
MpennaraeTcs Ha NapuTETHOM OCHOBE BbIMOJIHEHWE HAy4HO-UCCNefOBaTeNbCKUX paborT,
CO3AaHNe COBMECTHbIX KpeaTUBHbIX KOMMaHWi Mo pa3paboTke M BHEAPEHWIO HaHOTWUTaHa B
KIIMHWUYECKYIO MPAaKTUKY.

APPLICATION OF NANOTITANIUM IN DENTAL IMPLANTOLOGY AND IN CASE OF
OSTEOPOROSIS

Shcherbakov A.V.
Ufa State Aviation Technikal University

The experience accumulated at the Institute of Physics of Advanced Materials of Ufa
State Aviation Technical University (IPAM-USATU, Ufa, Russia) in the sphere of titanium
materials for aviation industry was applied for medical purposes, when it became critical to
develop a novel material different from the existing ones in mechanical and medical and
biological properties.

First experiments in this direction were made in 2001-2003. The traditional titanium
material, subjected to a special treatment, which changed its microstructure, later referred
to as nanotitanium, was applied for fabrication of orthopaedic items. The treatment of
titanium was based on the severe plastic deformation (SPD) techniques. By now, the
ultimate tensile strength (UTS) achieved via application of this technique in commercially
pure titanium Grade 4 is over 1200 MPa, with yield stress (YS) over 10%. The accumulated
experimental data and results of modelling of titanium behaviour during nanostructuring
were united into the software system with the remote access.

Intensive application of nanotitanium in medicine started in 2005, when a new design
of a dental implant was developed in the Czech Republic. That novel implant design took
into account unique properties of the new material. Today such companies as Basic Dental
Inc. (USA) and Timplant Ltd. (the Czech Republic) organized mass production of dental
implants from nanotitanium for sales worldwide.

Due to its biological properties nanotitanium can be interesting for application in
orthopaedics. It is known, that the problem of osteoporosis' consequences has a bimodal
age curve. In this connection, nanotitanium as a biologically neutral material does not have
restrictions for the period of presence in human (esp. children’s) bodies and due to its
strength parameters (UTS up to 1200 MPa) allows manufacturing compact high-loaded
orthopedic constructions for elderly aged patients. A number of constructions and
techniques of their application were developed jointly with orthopedists, including those for
minimal invasive surgical prevention of cervical hip fracture, which annually causes over
50,000 deaths.
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Despite the experience of application of nanotitanium in clinical practice there is
a necessity to carry out additional medical and biological and pilot-constructional works.
We suggest performance of research and development activities on parity basis and
establishment of joint creative companies on development and implementation of
nanotitanium into clinical practice.

TEXHOJ10MMs NOJIYYEHNA OKCUAHDBIX N OKCUAHO-BMOKEPAMUYECKUX
MOKPbITUI, COOPMUPOBAHHbIX MHAYKLIMOHHO-TEPMUYECKOW
OBPABOTKO TATAHOBbIX YPECKOCTHbIX M BHYTPUKOCTHbIX
UMMJIAHTATOB

®omuH A.A., LUteitHraysp A.B., PomuHa M.A., Kowypo B.A., PoguoHos U.B.
crry

PaspaboTtaHa TexHonorns OPMUPOBAHUS  BbICOKOMPOYHLIX W MOP(ONOrMYeckn
reTeporeHHbIX OKCWMAHbIX W  OKCMAHO-6MOKEPAMUYECKUX MOKPbITUA Ha  TUTaHOBbIX
YPECKOCTHBIX U BHYTPUKOCTHbIX MMMAaHTaTax. [laHHbIe MOKPbLITUS XapaKTepusylTcs HaHO-
/CYyBMMKPOMETPOBLIM ~ TUMOM  KPUCTA/IIMYECKON  CTPYKTYpPbl M BBICOKUMU  PU3MKO-
MEeXaHW4yecKMx nokasaTensiMum  (TBEpAOCTWM, CTOMKOCTM K UapanaHuio W ap.).
CTpykTypoobpa3oBaHve NOBEpPXHOCTM UMMNAHTaTOB NPOM3BOAUTCS 33 CYET MPUMEHEHUS
MeToda  MHAYKUMOHHO-TEpMUYecKoM  o06paboTkM 1 KonnougHonm — Moaudukauum
HaHoyacTuuamn 6uokepamukm B Auanas3oHe Temnepatyp oT 600 go 1200 °C npwm
Bbliaepxxke oT 30 Ao 300 cex.
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Puc. MUKpO- M HaHOCTPYKTypa OKCUAHbIX (a-C) MOKPbLITUM, MOSyYEHHbIX Ha TUTaHe
METOAOM MHAYKLMOHHO-TEPMUYECKON 06paboTkM, M  okcuaHo-6uokepamuueckux (d,e)
KOMMO3MLMOHHBIX MOKPbITUIA C HAHOYACTULAMU MMApOKCHanaTmTa

THE TECHNOLOGY OF PRODUCTION OF OXIDE AND OXIDE-BIOCERAMIC
COATINGS FORMED BY INDUCTION HEAT TREATMENT OF TRANSOSSEOUS AND
INTRAOSSEOUS TITANIUM IMPLANTS

Fomin A.A., Steinhauer A.B., Fomina M.A., Koshuro V.A., Rodionov I.V.
The Saratov state technical university of Yu. A. Gagarin

The technology for the formation of high-strength and morphologically heterogeneous
oxide and oxide bioceramic coatings on transosseous and intraosseous titanium implants
has been developed. These coatings are characterized by nano / submicron-sized type of
crystalline structure and high physico-mechanical properties (hardness, scratch resistance,
etc.). Structure formation of the implant surface is performed using the method of
induction heat treatment and colloidal modification with nanoparticles of bioceramics in the
temperature range from 600 to 1200 °C and duration between 30 and 300 s.
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Fig. Micro- and nanostructures of oxide

|
(a-c) coatings obtained on titanium by
induction heat treatment, and oxide bioceramic (d,e) composite coatings with
hydroxyapatite nanoparticles

TEXHOJ10rMsl NJIASMEHHO-UHAYKUWOHHOIO HAMbLIJIEHNA
HAHOCTPYKTYPUPOBAHHbIX TMAPOKCUMANATUTOBbIX MOKPbLITUN
TUTAHOBbIX CTOMATOJIOTMYECKMX UMIMNJIAHTATOB

®omuH A.A., LUteliHraysp A.B.
Ccrry

PaspaboTaHa TexHosorus dopmmpoBaHus HaHOCTPYKTYPUPOBAHHbIX
rMAPOKCMANATUTOBbIX ~ MOKPbITUIA  TUTAHOBLIX ~ CTOMATOMOMMYECKUX  WMMMJIAHTaToB,
XapaKTepu3yeMbIX TMOBbILEHHBIMA MOKA3aTeNnsiMM  MOPhONOrMYecKor  reTeporeHHOCTH
MUKPOCTPYKTYpPbl, OAHOPOAHOCTM HAHOCTPYKTYpbl CM/STOB M (DU3MKO-MEXaHUYECKUMU
CBOWCTBaMW, MOJTyYEHHbIMM 3@ CYET TMPUMEHEHUS MPEABAPUTENBHOW  UHAYKLMOHHO-
TEPMUYECKOI aKTMBaLMM TUTAHOBOW OCHOBbI B AVana3oHe TemnepaTtypsl oT 200 o 600 °C.
CooTBeTCTBME KOCTHbIM ~ BMOCTpyKTypam obecrneumBaeTcs HeobxoauMbiM  (a3oBo-
CTPYKTYPHbIM COCTOSIHUEM U XMMUYECKUM COCTABOM KaslbLMii-hocaTHbIX MOKPbITUNA.
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Puc. HaHOCTpyKTypa MOBEpPXHOCTM TMAPOKCUANATUTOBBIX TM1a3MEHHbIX MOKPLITUN,
MOMyYEHHBIX Ha TUTaHe NpY BO3AENCTBUN UHAYKLMOHHO-TEPMUYECKO 06paboTkm

PLASMA-INDUCTION SPRAYING TECHNOLOGY OF NANOSTRUCTURED
HYDROXYAPATITE COATINGS ON DENTAL TITANIUM IMPLANTS

Fomin A.A., Steinhauer A.B.
The Saratov state technical university of Yu. A. Gagarin

A technology has been developed enabling to form nanostructured hydroxyapatite
coatings on dental titanium implants characterized by improved morphological
heterogeneity of microstructure, homogeneity of splat nanostructure, and physical and
chemical properties obtained by thermal induction activation of titanium substrate in the
temperature range from 200 to 600 °C. Bone structure conformity is achieved by the
certain structure-phase state and chemical composition of calcium-phosphate coatings.
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Fig. Surface nanostructure of hydroxyapatite plasma coatings on titanium treated with
induction heating

CEHCOPHbIE TEXHOJ1IOTMX MOHEKVHHBHOVI ANATHOCTUKU ANA
NEPCOHN®ULIMPOBAHHON MEAWLIUHDI

Ay6posuH E.B., Mewkos I.B., CuintumnHa O.B., AMuHckuit U.B.
LleHTp nepcneKTUBHbIX TEXHOJIOMMH

Pabota HaueneHa Ha panbHenllee pa3BUTME BbICOKOYYBCTBUTESbHBIX (DU3NYECKUX
METOLOB, HanpaBNeHHbIX Ha OBGHapyXeHWe BMPYCHbIX YacTuu u HakTepwii. PaspaboTaHbl
MeToabl AeTeKkunn Bo3byauTenen uHbekumii 6e3 cnonb3oBaHWS AOMONHUTENbHBIX METOK,
YTO MO3BONSET YMEHbLWMUTb KaK KONMYECTBO CTaaui NpobonoaroToBkyM, Tak U obliee BpeMsi
obHapy>XeHns NaToreHoB..

BaxHellwas Lenb COBpEMeHHOW MeAWLUMHbI COCTOWUT B MOBbILLEHUW 340POBbS HaUUK 3a
cyeT pa3paboTKu NPeLn3nOHHBIX METOAOB M annapaTypbl paHHEro 06Hapy>KeHUs1 BUPYCHbIX
M 6akTepuasnbHbiX NATOrEHOB C MOMOWbIO (U3NYECKMX METOAO0B C MpeaenbHoM
YYBCTBUTENbHOCTbIO. K TakuM MeTogaM OTHOCATCS TEXHOMOMMU MUKPOKAHTUIEBEPHbIX
61oCceHCopoB 1 HUOMEeANLIMHCKON CKaHUPYIOLLEN 30HA0BOW MUKPOCKOMUK.
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SENSOR TECHNOLOGIES OF MOLECULAR DIAGNOSTICS FOR PERSONIFIED
MEDICINE

E.V.Dubrovin, G.B.Meshkov, 0.V.Sinitsyna, I.V.Yaminsky
Advanced Technologies Center

The work is aimed at further development of highly sensitive physical methods aimed
at the detection of virus particles and bacteria. Methods for detecting pathogens without
the use of labels that can reduce the number of sample preparation steps and total time of
detection of pathogens.
The most important goal of modern medicine is to improve the nation's health through the
development of precision equipment and methods for early detection of viral and bacterial
pathogens by physical methods with the utmost sensitivity. These methods include
technologies microcantilever biosensors and biomedical scanning probe microscopy

BMOMEANLIMHCKAS TEXHOJIOTUA 418 TEPANNW 3/TOKAYECTBEHHbBIX
HOBOOBPA30BAHMW HA BA3E PEAKTOPA NPT MUOU

MopTtHoB A.A., Jiunenronby A.A., CaBkuH B.A.
Hnsay MUuon

Ha 6a3e kacatenbHoro kaHana 9K-4 peaktopa WPT MUOW cospaHa coBpemMeHHas
aKCnepuMeHTanbHas 6a3bl Ans NpoBeAeHUs NPEAKIMHUYECKUX MCCNea0BaHUI MO HENTPOH-
3axBaTHOM Tepanum Ha KPyMHbIX TaBOpaTOPHbIX XMBOTHBbIX.

Pe3ynbTaTbl NpeaKnIMHUYECKUX UCTbITaHU TexHonorum H3T ¢ npenapaTaMy Ha OCHoBe
6opa ¥ ragonuHus Ha cobakax CO CMOHTaHHbIMM MEeNnaHoOMOW WM OCTeoCapKOMOW
CBUAETENbCTBYIOT O BbICOKON 3 EKTUBHOCTU MeToAa neveHus. MepBuYHbIN ovar nocne
npoueaypbl H3T noaBepraeTcst NOMHON perpeccun.

Ona BHeapeHus TexHonornm H3T 310KayecTBEHHbIX OMyXOnei B  K/IMHUYECKYIO
npakTuky TpebyeTcs co3gaHue cneuvanvMaMpoBaHHON 06nyvaTenbHon 6asbl Ha sAepHOM
peakTope.

BIOMEDICAL TECHNOLOGY FOR THE TREATMENT OF MALIGNANCIES ON THE
BASIS OF THE IRT MEPHI REACTOR

Portnov A.A., Lipengolts A.A., Cavkin V.A.
MEPHI

A state-of-the-art experimental base for preclinical studies on neutron capture therapy
in large laboratory animals has been implemented on the basis of the tangential channel
HEC-4 of the IRT MEPhI Reactor.

The results of preclinical trials of the boron- and gadolinium-mediated NCT technology
in dogs with spontaneous melanoma or osteosarcoma are indicative of high efficiency of
the treatment method. After the NCT procedure, the primary tumor site proceeds to a total
regression.

20



In order to introduce the NCT technology of malignant tumors into clinical practice, it is
necessary to implement a special-purpose irradiation facility at a nuclear reactor.

3KCMEPUMEHTAJIbHO-KJIMHUYECKAS BA3A A1 HEATPOH-3AXBATHOIA
TEPAMWN HA PEAKTOPE NPT MUOU

MoptHoB A.A., Jiunenronby A.A., CaBkuH B.A.
®depepanbHoe rocygapcTBeHHOEe aBTOHOMHOe o6pa3oBaTesibHOe yupexaeHue
BbiCLIEro npodeccmoHanbHOro o6pasoBaHmnsa «HaunoHanbHbI
uccnenoBaTenbCKuii sAepHbIi yHuBepcutet «MUOU»

PaspabotaHa M ocylwecTBneHa PEKOHCTPYKUMS TEMoBOM KOMOHHbI peakTopa WPT
MUOU c uenblo MOMyyYeHUs MNyyka SMNUTENSIOBbIX W TEMMOBbIX HEWTPOHOB C LEMbO
ucnonb3oBaHus ero ans H3T onyxonei, 3anerailolyx Ha pasnuyHbIX rybuHax Tena
naumeHta. KOHCTPYKTMBHblE W3MEHEeHUs MpOBOAWINCL HAa OCHOBE  pe3y/bTaToB
nonHoMacwTabHbix pacyeToB no nporpammam MCNP-4b b MCNP-4c2, nossonsiowmm
pelatb 3ajayM MepeHoca M3/yYeHW B peanbHOM TpexmepHoi reomeTpuun. [ocne
MONMyYEeHNs 3KCMEPUMEHTaNbHbIX AAaHHbIX MO (U3MYECKMM MapaMeTpaMm nyyka u
3 dEKTUBHOCT  OMONOTMYECKON  3alMTbl  HAYHETCS MPOEKTUPOBaHWE W MOHTaX
obnyuyatensHoro 6okca.

IMPLEMENTATION OF EXPERIMENTAL CLINICAL BASE FOR NEUTRON CAPTURE
THERAPY AT THE IRT MEPHI REACTOR

Portnov A.A., Lipengolts A.A., Cavkin V.A.
MEPHI

The thermal column of the IRT MEPhI Reactor has been redesigned and reconstructed
in order to implement a beam of epithermal and thermal neutrons for the purposes of NCT
treatment of tumors seated at different depths in the patient's body. The design was
modified based on the results of full-scale computations using the codes MCNP-4b and
MCNP-4c2, which allow solving radiation transport problems in real 3D geometry. After
obtaining experimental data on the physical parameters of the beam and the efficiency of
the biological protection, design and construction of the irradiation room will begin.
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BMOCEHCOPHASA CUCTEMA HA OCHOBE MOHHO YYBCTBUTEJIbHOIO
MOJIEBOI0 TPAH3UCTOPA AN ONPEAENEHUA NECTULINAOB

M. AHgpuaHoBa, O. Ny6aHoBa H. KomapoBa, M. CaBenbes, A. Ky3HeLoB #
SMC «TexHonornyeckui ueHTp» MIET- 3eneHorpaa, Mocksa, Poccus,
#kae@tcen.ru

BBEAEHWE U LIESTN

loposoe ucnonb3oBaHve dochopopraHmyeckux nectmumaos (PI) cocTasBnseT okono
100 000 TOHH, 3TWM sAbl MOryT HakamnaMBaTbCS B OKPYXalolwei cpede M npoaykTax
nutaHus. OCHOBHOM 3ajadyed paboTbl 6blIO0  pasBUTME  BbICOKOYYBCTBUTENBHbIX
MHOropasoBbIx 6noceHcopoB Ans obHapyxeHus Or1. BuoaaTumkK COCTOMT M3 CUIHANbHOMO
TpaHchopmaTopa M pacro3HaloLero cnos:

- MpeobpazoBatenb curHana - UHMT (MOH-4yBCTBUTENbHDIN NOEBON TPAH3UCTOP);

- PacnosHatowmin cnon - @epMeHT docdoTpuacTepasa, KOTOpble KaTanusupyloT
rmaponun3 pasnuyHbix Orl;

- CooTBETCTBYIOLLAS YNaKOBKa.

MATEPWANbI N METOAbI

nynT.

Mukpocxema WYMT 6bina umsrotoBneHa B HIK «TexHonornyeckuin ueHTp» MUIT»
(Poccuns) Ha 6a3e 1,2 mkm KMOIM TexHonornn. CTpykTypbl 6biin cchopMmpoBaHbl B cnoe Si
(50 Hm). Usonupytowmin cnoit 3atBopa SiO2 (~1.2 HM) 6bin MonyyYeH MyTeM OKUC/IEHMS
(H202, 50°C, 4. 2). MpoBonouHblit 3nekTpos (Pt) 6bl1 MCMONL30BaH Kak 3aTBOPHbIN
KOHTakT. Pa3mep kaHana TpaH3ucTopa 6bin 100 x 100 Mkm (puc. 1A).

N3MEPEHUS.

Mopor pexum pabotbl ISFET 6bin onpeaenex u3 kpmsbix I-VG (VDS = 0,1 V); 6binu
MCNoNb30BaHbl MOPOroBOro HampsbkeHns Vt 1 noanoporoBoro CknoHa S. BpemeHHble
M3MEHeHMs B NOANOPOroBbIX Tekywme NaerTtudukatopel (VG = const, VDS = 0,1 V) 6binn
n3mepeHbl Ans obHapyxeHusi hepmeHTaTBHOM peakumn. CooTHoweHne AIDS/IDSO 6bino
MCNoNb30BaH B Ka4eCTBe OCHOBHOMO NapaMeTpa peakunu CUCTEMBI.

®EPMEHT.

PekombuHanTHas docdoTpusctepasa Brevundimonas diminuta (His6-PTE) 6bina
nonyyeH wu3 MyBioSource, MBS1173203, (KanudopHusa, CLUA). AkTMBHOCTb 6bina
n3MepeHa HakonneHveM p-uutpodeHona B 405 HM.

NMMOBUITU3ALNN OEPMEHTA.

Nmmobunmsaumm depMeHTa Ha NOBEPXHOCTM MPOBOAMIIACH B HECKOSIbKO 3TanoB:

1. Cunatpan (1-(3-amnHonponun) cunatpaH (APS).

2. TnyTapoBbI Avanbaerva

3. GepMeHTHBbIN pacTBop

[ina NoBblWEHNs YyBCTBMTENbHOCTU K peakuuu 6bln MMMobunusosaH His6-PTE Ha
nosepxHoctn UYMT (SiO2 noeepxHocTu). OpHoBpeMeHHO 6bin chopmuposaH MFS ans
[0CTaBkM peareHTa. bBbin  npumeHeH APS/mMetoq  uMMobunusaumu  rnyTapoBOro
Ananbaernaa, NocKosbKy OH UCMOMb3YET Ha BOAHYIO OCHOBY.

EEEGGH 4900 + 100 16 + 0.5 (3.0 = 0.2)x108
GG 620+ 40 60 £ 1.0 (8.8 + 0.4)x106
| Methyl parathion | 75%5 210 £ 10 (3.5 = 0.2)x105
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Tabnuua 1. Katanutuueckue csovictBa His6-PTE ans Heckonbkux O cybcTpaTos.
Vmax - MakcuManbHasi ckopoctb (M / c), KM - KoHcTaHTbl Mwuxasnuca (pM), EO -
KOHUeHTpauus depmeHTa (M).

0.55]
3.01 4 0.501
£ 0.45]
2.5 <8 0.40]
= 0.35]
% 2.0 0.301
QD A 0.25
2 1.5 0.20]
7S o 60 65 70 75 80
1.0 \ -log(c), M
0.
05 \ 2
0-0 T T T L L
4 5 7 8

6
-log(c), M

Puc.2. Mony-norapudmuyeckas 3aBucuMmocTb peakumm AIDS / IDS B WYNT c
MMMO6MNN30BaHHbIM (PEepMEHTOM Ha MecTuumabl, BBoauMble B MFS: A - NapaokcoH, A -
napaTvoH, O - MeTuINapaTMoH. OTHOCUTENbHAs NOrPELLHOCTb cocTaBnseT He 6onee 10%.

PE3YNIbTATbl U OBCYXXAEHUE

Peakuus 6uoceHcopa Ha pasfnuuHble NEeCTUUMAbl COrnacyetcs C (epMeHTaTUBHbIM
rmapon3oM 3@PeKTUBHOCTU KOHCTAHT 3TUX necTuumaos (Tabnmua 1).

BrogaTunk nokasanu xopoLuylo BOCNPOM3BOANMOCTb M CTabubHOCTb:

- OTHOCMTENbHOE CTaHAApTHOE OTK/IOHEHWe peakumn 6uoceHcopa Ha 10-5 M
napaoKcoH 8% Habnoganocb B TeHeHUe NSATU 3MEPEHU;

- Peakuus patumka octaeTcs CTabunibHbIM B TEYEHKe MO KpaiiHel Mepe 6 Y;

- =10 muH (pacxoa 0,25 Mkn / ¢) TpebyeTca ana Kaxaoro usmepeHus; Takum obpasom,
[aTyMK MOXeT 06Hapy>XWuTb, N0 MeHbLuel Mepe 36 SAMP / feHb.

- [JonroBpeMeHHas CTabunbHOCTb; cucteMa Oblia CTabunbHON B TeueHue Mo KpanHewn
mepe 1 mecsaua (PBS, pH 7,4, 1 ° C).
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% :

Puc.1. (A) unn c U4NT, (B) YnakoBka c cuctemon MFS, (C) buoaatumk.

A STEPWISE FORMATION OF BIOSENSOR MICROSYSTEMS BASED ON THE ISFET
AND ITS APPLICATION IN PESTICIDE DETECTION

M. Andrianova, O. Gubanova, N. Komarova, M. Saveliev, A. Kuznetsov#
SMC «Technological centre» MIET—- Zelenograd, Moscow, Russia, #kae@tcen.ru

INTRODUCTION AND OBJECTIVES

The yearly usage of organophosphorus pesticides (OPs) is around 100 000 tons, these
poisons may accumulate in the environment and foods. Thus, the development of highly
sensitive reusable biosensor for detection of OPs was the main task of the work. The
biosensor consists of signal transformer and recognition layer:

- signal transducer - ISFET (ion-sensitive field effect transistor);

- recognition layer - phosphotriesterase enzyme (PTE, EC 3.1.8.1.), which catalyze the
hydrolysis of different OP;

- appropriate package.

MATERIALS AND METHODS

ISFET. The ISFET chip was fabricated in the SMC Technological Center (Russia) on the
basis of 1.2 pm CMOS technology. Structures were formed in Si layer (50 nm). Gate
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insulator SiO2 (~1.2 nm) was obtained by oxidation (H202, 50°C, 2 h). Wire-electrode (Pt)
was used as a gate contact. A channel size of transistors was 100x100 pm (Fig. 1A).

Measurements. Operating threshold mode of the ISFET was determined from I-VG
curves (VDS = 0.1 V); the threshold voltage Vt and subthreshold slope S were used.
Temporal changes in the subthreshold current IDS (VG = const, VDS = 0.1 V) were
measured to detect the enzymatic reaction. The ratio AIDS/IDSO was used as the main
parameter of the system response; IDS = IDSO x 10(gps/@t*1/S), (pt = KT/q - thermal
voltage). Thus, Ads < ¢t — AIDS / IDS = A¢s / ¢t, i.e., IDS is reliant only on the change in
¢s.

Enzyme. Recombinant Brevundimonas diminuta phosphotriesterase (His6-PTE) was
obtained from MyBioSource, MBS1173203, (California, USA). The activity was measured by
p-nitrophenol accumulation at 405 nm.

Enzyme immobilization. Immobilization of the enzyme on the gate surface was
conducted in several stages:

Silatrane (1-(3-aminopropyl)silatrane (APS).

Glutaric dialdehyde

Enzyme solution.

MFS with packed IC. MFS formation was based on sacrificial layer technology.
Sacrificial layer — organic ink, sealant - epoxy resin. A MFS contained a microchannel
(d=250 pm) with a chamber (2 pl) over the sensitive element was formed (Fig. 1B,C ).

EEEGGn 4900 + 100 16 + 0.5 (3.0 = 0.2)x108
GG 620 + 40 60 £ 1.0 (8.8 + 0.4)x106
| Methyl parathion | 75+5 210 £ 10 (3.5 = 0.2)x105

Table 1. Catalytic properties of His6-PTE for several OP substrates. Vmax - maximum
rate (M/s), Km — Michaelis constant (uM), EO — enzyme concentration (M).

To increase the sensitivity to reaction His6-PTE was immobilized on the sensitive
surface of ISFET (SiO2 surface). Simultaneously a MFS for reagent delivery (Fig. 1B) was
formed. APS/glutaric dialdehyde immobilization method was applied because it uses water-
based medium.
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Fig.2. Semi-logarithmic dependence of response AIDS/IDS of ISFET with immobilized
enzyme on pesticides injected in MFS: A - paraoxon, A — parathion, o — methyl parathion.
The relative error is not more than 10%.

RESULTS AND DISCUSSION

The response of the biosensor to different pesticides was consistent with the enzymatic
hydrolysis efficacy constants of these pesticides (Table 1).

The biosensor showed good reproducibility and stability:

- the relative standard deviation of the biosensor response to 10-5 M paraoxon was
8% for five measurements;

the response of the sensor remained stable for at least 6 h;

=10 min (flow rate 0.25 pl/s) is required for each measurement; thus, the sensor could
detect at least 36 samp/day.

- long-term stability; the system was stable for at least 1 month (PBS, pH 7.4, 1°C).
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AE3VHOULMPYIOLLEE CPEACTBO CEPEBPSIHbIA ®PAKTAJ1

Cnenuos B.B.
®depnepanbHoe rocyaapcTseHHoe 6ropxeTHoe obpa3oBaTesibHOe yupexaeHne
Bbicliero npodgeccmoHanbHoro o6pasosaHus “MAU — Poccuiickui
rocyAapcTBeHHbI TEXHONMOrn4eckunii ynusepcurter umenm K.3. Llmonkosckoro”

Onwucaxue:

CpenctBo npeacTaBnsieT coboit  6ecuBeTHYIO  XWAKOCTb; paboune  pacTBOpbI
HelTpanbHble (pH ~ 7), 6e3 3anaxa, 6e3onacHbl Ans Nobbix MaTepuanos.

Cocras:

B coctaB cpeactBa BXOAsAT: AMCTWINIMpPOBaHHas Boga Ao 100%, kpuctannbl
MeTannunyeckoro cepebpa ao 20 Mnn. Ha nUTp

CnekTp gencreus:

CpeanctBo obnagaeT aHTUMUKPOOHbLIM AEMCTBMEM B OTHOLIEHWW rpamMoTpuLaTeNbHbIX U
rpaMnonoxuTenbHbix 6aktepuin 1 rpubos poga KaHamga v Tpuxo@puToH. AHTUMUMKPOGHOE
[eliCTBUe coxXpaHsieTcs npy pasbasneHuu Bogoi ao 1:20.

HasHaueHwve, obnactb npuMeHeHus:

JleuebHo-NpodunakTMyeckne y4upexaeHusi, CaHWTapHbIA TPaHCMOPT, FOCTUHWULbI,
napukmaxepckue, 6aHu, npayeyHble, NPeanpuaTUs O6LIECTBEHHOrO MNWUTaHUS, PbIHKY,
obLiecTBeHHble TyaneTbl, 6acceiHbl, OPWCHbI, CMOPTKOMMIEKCH, KUHOTEATpbl, AeTcKue
yypexaeHus, a Takxke NpeanpusTUs MSICHOW W MOSMIOYHON MPOMbIWNEHHOCTU.  And
o6e33apaxvBaHMs MOBEPXHOCTEM B MOMELUEHUsIX, HKEeCTKoM Mebenu, CcaHuTapHo-
TeXHUYecKoro 060pyAoBaHWs, MOBEPXHOCTEN npubOpoB M anmapaTtoB, Y60POYHOro
MHBEHTaps, 06yBM M3 pe3nH, NIacTMacc U ApYrux MoSIMMEPHbIX MaTepuanos, PE3MHOBbIX
KOBPUKOB Npu UWHbeKumsax 6akTepuanbHoi rpubkoBoi (KaHAMAO3bl, AepMaToduUTUK)
3TMONOrMM NPU NMPOBeAEeHUM NPOMUNAKTUHECKON U Tekylleh ae3vHdekumn B neyebHo-
NPOMUNAKTUYECKUX U AETCKUX YUYPEXAEHMSX, HA CAaHUTapHOM TPaHCMOpTe, MpOBEAEHUS
reHepanbHbIX Y60poK.

DISINFECTANT SILVER FRACTAL

Sleptsov V.V.
Federal State Educational Institution of Higher Professional Education "MAI -
Russian State Technological University named after K.E. Tsiolkovsky "

Description:

The tool is a colorless liquid; working solutions of neutral (pH ~ 7), odorless, safe for
any material.

Composition:

The composition of funds include: up to 100% distilled water, crystals of metallic silver
to 20 ml. per litre

The range of actions:

Tool has antimicrobial activity against gramotricationah grampolaugitionah and
bacteria and fungi of the genus Candida and Trihofiton. Antimicrobial effect persisted at
dilution with water to 1:20.

Appointment, scope of application:
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Treatment-and-prophylactic institutions, ambulance transport, hotels, hair salons,
saunas, laundries, restaurants, markets, public toilets, swimming pools, sports complexes,
offices, theaters, institutions, and enterprises of the meat and dairy industry. For
disinfection of surfaces in premises, hard furniture, sanitary equipment, surfaces,
instruments and apparatus, cleaning equipment, footwear from rubber, plastics and other
polymers, rubber mats for infections of bacterial to fungal (candidiasis, dermatophytosis)
etiology in conducting preventive and current disinfection in medical and care institutions,
sanitary transport, carry out general cleaning.

MEAWLIMHCKUE YCTPOACTBA, AEWCTBYIOLLME HA OCHOBE 3®®EKTOB
NMAMATU ®OPMbl U CBEPXYNPYIOCTM!.

CytypuH M., KopoTtuenko H.A.
HUTY «MUCuC»

CEPAEYHOCOCYAUCTbI CTENNEP

"1 HoBOE MOKOMEHWE XMPYPrUYECKMX — CLUMBAOLLMX
VHCTPYMEHTOB, MO3BONSAKOIWMX 6bICTPOE BbINOJHEHME
COCYANCTBIX onepauui, BKJltOYas obxoaHoe
KOpOHapHOe  LUYHTMpOBaHWe, 4Yepe3  Hebonblune
MpoKonbl B TPYAHOW  K1eTke, C MNpUMEHEHUEM
CBEpXYNpyrux CLUMBAOLWMX CKOBOK

WHCTPYMEHT ANA YAANEHWUSA KAMHEA U3
MOJIbIX OPFAHOB «TPAJ1»

YCTPOMCTBO OCHOBAaHO Ha WCMOMb30BaHUM CMMABoB C  NamaTbio  (opmbl U
CBepXynpyroctu, 4tobbl obecneynTb NpocTon M I(PhEKTUBHBIN METOA 3axBaTa KaMHel.
3T0 TaKkKe no3sonseT 0cBobOAUTL kaMeHb Npu ero HenpaeubHOM 3axsaTe. Tpan Gyaer
0C06eHHO 3P HEKTUBHBIM NPU UCMONb30BAHUN B Y3KWUX U AedOPMMPOBAHHbBIX KaHanax.

THE MEDICAL DEVICE OPERATING BASED ON THE SHAPE MEMORY EFFECT AND
SUPERELASTICITY.

Suturin M., Korotchenko N.A.
NITU «MISIS»

CARDIO-VASCULAR STAPLER

Cardio-vascular stapler for coronary bypass surgery on a heart, plastic surgery of the
aorta at the aneurysm and other vascular and gastrointestinal surgery.

The device design allows for both open and endoscopic surgery of the chest through
punctures (punctures not invasive and quickly overgrow).

Successfully tested on animals.

The market is estimated at 1.5-$ 2 billion a year
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1. Abnormally high SME and TWSME parameters are realised after LTMT with
moderate strain and further training through B2® R®B19’ —transformation: the recovery
strain (16.6%) in aging hyperequiatomic Ti—50.7% Ni alloy and TWSME value eTW = 4.5%
in equiatomic Ti—50.0%Ni alloy. The hypothesis of the mechanism of additional recovery
strain is additional martensitic transformation, which develops after the resource of B2®
R®B19"-transformation is exhausted.

2. The maximum recovery strain (r = 16.6%) in Ti—-50.7%Ni alloy is provided by
recrystallised fine-grained structure with the grain size < 5 mm obtained as a result of
600°C, 1 hr annealing after LTMT. The maximum recovery strain in Ti-50.0%Ni alloy (er =
10.4%) is provided by the mixed structure (polygonised and recrystallised) obtained as a
result of 450°C, 30 minutes annealing after LTMT. The maximum TWSME value eTW =
3.6% in Ti-50.7%Ni alloy corresponds to the recrystallised structure after annealing at
700°C, 20 minutes. The maximum TWSME value eTW = 4.5% in Ti-50.0%Ni alloy
corresponds to the fine-grained recrystallised austenite structure (annealing at 500°C, 30
minutes).

3. The thermomechanical training modes, creating abnormally high effects under
loading and cooling through B2® R®B19’ —transformation in the constrained state using
bending scheme in both alloys determined:

the recovery strain er =16.6% in Ti—50.7%Ni alloy is realised under loading with 18%
of total strain in B2-phase, then cooling, exposure, unloading at 196°C and subsequent
heating;

the TWSME value eTW= 4.5% in Ti—50.0%Ni alloy is realised under loading with 16%
of total strain in B2-phase, then cooling, exposure and unloading at 0°C and further
heating up to 100°C.

Medical device equipment and technologied created in cooperation of MISIS and
Company «<ENDOGENE» Melbourne, Australia

SUPER ELASTIC EXTRACTOR «TRAWL>»
Super elastic Extractor "Trawl" for extracting stones from the hollow organs.

The original solution of the extractor and the
use of memory shape alloy for the manufacture of
the working parts allows to capture and extraction
of concrements particularly in complex cases,
including narrow and abnormally convoluted
ducts, where the Dormier basket cannot be used.

A constructive solution to enable the release
of the captured stones through elementary
calculus manipulation, which is impossible from
the application of existing known traps.

The product has the potential to displace
Dormier basket from the market
A simple and inexpensive product is ready for clinical trials.

The market is estimated at $0.5 billion a year.

1. Abnormally high SME and TWSME parameters are realised after LTMT with
moderate strain and further training through B2® R®B19’ —transformation: the recovery
strain (16.6%) in aging hyperequiatomic Ti—50.7% Ni alloy and TWSME value eTW = 4.5%
in equiatomic Ti—50.0%Ni alloy. The hypothesis of the mechanism of additional recovery
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strain is additional martensitic transformation, which develops after the resource of B2®
R®B19"-transformation is exhausted.

2. The maximum recovery strain (r = 16.6%) in Ti—50.7%Ni alloy is provided by
recrystallised fine-grained structure with the grain size < 5 mm obtained as a result of
600°C, 1 hr annealing after LTMT. The maximum recovery strain in Ti-50.0%Ni alloy (er =
10.4%) is provided by the mixed structure (polygonised and recrystallised) obtained as a
result of 450°C, 30 minutes annealing after LTMT. The maximum TWSME value eTW =
3.6% in Ti-50.7%Ni alloy corresponds to the recrystallised structure after annealing at
700°C, 20 minutes. The maximum TWSME value eTW = 4.5% in Ti-50.0%Ni alloy
corresponds to the fine-grained recrystallised austenite structure (annealing at 500°C, 30
minutes).

3. The thermomechanical training modes, creating abnormally high effects under
loading and cooling through B2® R®B19’ —transformation in the constrained state using
bending scheme in both alloys determined:

the recovery strain er =16.6% in Ti—50.7%Ni alloy is realised under loading with 18%
of total strain in B2-phase, then cooling, exposure, unloading at 196°C and subsequent
heating;

the TWSME value eTW= 4.5% in Ti-50.0%Ni alloy is realised under loading with 16%
of total strain in B2-phase, then cooling, exposure and unloading at 0°C and further
heating up to 100°C.

Medical device equipment and technologied created in cooperation of MISIS and
Company «<ENDOGENE» Melbourne, Australia
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