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PAOUNAUNOHHDBIE TEXHOJOTNW
HA CTPAXE 300POBbA

N.6.CTEMAHOB,

0. m. H., 3amecmumers
oupekmopa no
Hay4Hou pabome
Du3uKo-mexHuU4ecko20
uHcmumyma

Ha coBpemeHHOM 3Tane pa3BMTUSi SKOHOMUKM MPOUCXOAUT MacluTabHOe U3MEHEHME BO B3MAAAX HA ponb
M MEeCTo YesloBeKa B NpoLecce NpousBoACcTBa. BbicTynas BaXXHEMLLMM MCTOYHMKOM 3KOHOMMYECKOro pocTa
M He06X0AMUMbIM YC/IOBMEM KOHKYPEHTOCMOCOGHOCTH, /IOAM, & HE AEHbIM, 3AaHUS, TEXHUKA, ABNAIOTCA pe-
LIAKWKUM OTIMYUTENbHBIM NPU3HAKOM YyCnewHoro npeanpuatus. lMoaxoa, 0CHOBaHHbIA HA MUHMMU3ALIUM
3aTpaT Ha NepcoHa, Ha COBPEMEHHOM 3Tane MnokKasaj CBOK HeAeecnoco6HOCTb, UMEHHO MO3TOMY 60/b-
LUIMHCTBO CTPaH OTKasanocb OT NoAo06HOM NoAUTUKM B nonb3y KoHuenumun YEJIOBEYECKMX PECYPCOB.
KpaeyrosibHbIM KaMHEM 3TOi KOHLENUMK ABNseTca mobanbHas 3apaya — yKpenieHue 340poBbs, NOBbI-
LIEHUE KaueCcTBa M NPOAO/MKUTENbHOCTU XKU3HM YeNTOBEKA.

Cpeny npuoOpUTETHBIX BbI3OBOB Ha MYTU peLUeHuUs
3TOW 3ajauv C MOJMHbIM NPABOM MOXHO OTMETUTb
CepheyvyHo-COCYyaUCTbIe M OHKONIOTMYecKMe Mnatoso-
rmu. 3T1 3aboneBaHns YCTOMYMBO 3aHUMAIOT NNLM-
pyloLLMe MecTa B CTaTUCTUKE CMEPTHOCTU U CTOMKOM
yTpaTbl TPYAOCNOCOOHOCTU HaceneHus. Mo AaHHbIM
MuHuUcTepcTBa 34paBooxpaHeHus PO, exerogHo ot
3/10Ka4YeCTBEHHbIX HOBOOOpa3oBaHuit ymupaet 285

TbIC. YENOBEK, @ 3T0 NoyTh 14 % oT Bcex cMepTeit. B
MMpe 3TOT MoKa3aTenb AOCTUraeT — 8 MIH YENOBEK.
MNpwu 310oM 3a nocnepgHue 10 net npupocT 3abones-
LIMX OHKONOrM4yeckMMu 3aboneBaHuUsIMU COCTaBUN
18 %. CeropHs 3TOT MOKasaTeNb YCTynaeT TONbKO
CepLeyHo-CcocyamncTbiM 3aboneBaHus, Ybs fONS O0-
cturaet 30 % Bcex cnyyaeB cMepTu. B To xe BpeMms
no nporHosam BO3 B TeueHue 5 - 7 net oHkKono-
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RADIATION TECHNOLOGY FOR
HEALTH PROTECTION PURPOSES

IGOR STEPANOV
Doctor of Technical Sciences, Deputy Director for Research, of TPU Institute of Physics and Technology

The current stage of economic development is characterized by extensive change of views on the role and
position of humans in the production process. Being a fundamental source of economic advance and
indispensable condition of competitiveness, it is people, not money, buildings, or machinery, that appear to be
pivotal distinguishing features of a successful company. The approach based on the personnel cost minimization
has recently proved to be inefficient, which made numerous countries abandon such a strategy and opt for the
concept of HUMAN RESOURCES. The cornerstone of this concept is a global task consisting in health promotion

and enhancement of human’s life quality and duration.

Cardiovascular and oncological pathologies can be
fairly named among higher-priority challenges on the
wayto solving this task. These diseases steadily occupy
the leading positions in the statistics on mortality rate
and persistent disability of the population.

The objectives of solving such global issues are fully
met by the Medical Engineering Cluster established
within the Programme of increasing competitiveness
of Tomsk Polytechnic University among leading world
research and academic centres. The mission of the
Cluster is to create the conditions for integrating
academic potential, infrastructure and human
resources for advancing multi- and interdisciplinary
research, developing an optimal risk profile,improving
financial mechanisms for the support of innovative
projects, and implementing efficient project

management to form a synergistic effect during the
manufacture of high-technology competitive products.

The Cluster’s priorities are in line with the global
trends of developing the technologies for improving
the population’s quality of life and are focused on such
areas as bioengineered technologies and materials;
radiotechnologies in biomedicine; electrophysical
biomedical complexes. The underlying factors for
determining the areas of activities have become the
following: network-based character of the cluster
organization at the level of TPU research-and-
educational institutes; possible regional cooperation
with the RAS universities and institutes; small
innovative enterprises; available portfolio of advanced
developments enabling the University to take the
leading positions in medical engineering.

At present the research-and-development and
engineering projects are being implemented with the
involvement of over 30 small innovative enterprises,
leading pharmaceutical and medical companies,
national and foreign scientific centres and universities
which are top-ranked in research-and-educational
and innovative fields.

As a result, there has been formed a pool of
18 networked projects with small innovative
enterprises, including the ones affiliated with the
TPU innovation belt. The Darwin project has become
the first interuniversity business-accelerator that was
established within the framework of one of the TPU
and Siberian State Medical University initiatives.

One of the strategic fields in research-and-innovative
activities is related to the development of radiation
medicine. This is an area of medicine comprising
prevention, diagnostics, and treatment of various
diseases of human organs and systems based on the
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MUCCHUA KNACTEPA 3AKNTIOYAETCA B OBECTIE-
YEHUM MUPOBOIo NMPM3HAHUA N NOBDILLE-
HMUNU KOHKYPEHTOCNOCOBHOCTU YHUBEPCKU-
TETA B OBJIACTU MEAULIMHCKOW UHXXEHEPUMU.

rMyeckue 3ab0oneBaHUs BbIMAYT Ha NepBoe MecTo B
MWpE MO NMPUYMHE CMEPTEN.

Llensm peleHuns 3tux rnobasbHbix npobnem B non-
HOM Mepe OTBeYaeT knacrep «MeanunHCKas nHxeHe-
pus», CO3AAHHbIN B paMKkax peanusaumu MporpaMmbl
MOBbILLEHUSI KOHKYPEHTOCNOCOBHOCTM ToMCKOro mo-
JIUTEXHWUYECKOFO YHUBEPCUTETA CPELU BELYLIMX Mu-
POBbIX Hay4HO-06pPa30BaTENbHbIX LEHTPOB. Muccus
Knactepa 3akntoyaeTcss B 06eCneyeHuu MMpoBOro
MPU3HAHWA M MOBbLILEHWU KOHKYPEHTOCMOCOBHOCTY
yHMBepcuTeTa B 061aCTU MEOULMHCKOW UHXEHEPUM
Ha OCHOBE CO3[aHWUs MHTEPHALMOHANbHOW NnaThop-
Mbl, WHTETPUPYIOLLEN NyYllMe MUPOBbIE MPAKTUKM
NOArOTOBKM BbICOKOKBaIMPULIMPOBAHHbIX HAYUYHbIX 1
MHXXEHEPHbIX KaLpOB, CO34aHUs U TpaHCchepTa pecyp-
€03 HEKTUBHbBIX TEXHOMOMUIA MOBbILLEHMS KAYeCcTBa U
MPOLOMKUTENBHOCTH KM3HU HAaCeNeHUS NNAHETbI.

OCHOBHasi Maes COCTOMT B CO3AAHWUM YCIOBUIA WH-
TerpauMmn 0b6pasoBaTeNbHOro, MHMPACTPYKTYPHOO
1 KaZpOBOro MOTEHLMAOB AN PAa3BUTUS MY/bTU- U
MEXIOMCLUMMIMHAPHBIX WCCNEA0BaHMI, ONTUMasib-
HOro pacnpenesneHnsi pUCKOB, COBEPLIEHCTBOBAHMS
(DUHAHCOBbBIX MEXaHW3MOB MOAAEPXKKM MHHOBALM-
OHHbIX MPOEKTOB, peannsaummn 3bbeKTUBHOMO Npo-
€KTHOTO MEHEeMKMEHTa C LUenblo hopMUMpPOBaHUS
CMHEepreTMYeckoro apdekTa npu Co3aaHMmn BbICOKO-
TEXHOIOTMYHOWM KOHKYPEHTOCMOCOOHOM NPOAYKLMM.

[MpuoputeTHble HanpaeneHns Knactepa cooTBeT-
CTBYIOT MMPOBbIM TpeHAAM Pa3BUTUS TEXHONOrWi
YAYYLLEHUS Ka4yeCTBa XM3HU HaCeNeHUs U CKOHLEH-
TPUPOBaHbI B 06/1aCTSX: GUOUHIKEHEPHbIe TEXHOJIO0-
rMuM U Matepuanbl; pagMaLMOHHbIe TEXHO/IOTUMU B
6uomepuumMHe; anekTpodusmuueckme 6MomMeaULMUH-
ckue KoMmnnekcobl. [1pu BbIOOpe HanpaBneHWi yuu-
TbIBA/IMCb UMEKLWMINCA B YHUBEPCUTETE KaApOBbIM
noTeHLMan, ONbiT MNOArOTOBKM KaApOB M CO34aHMS
MHHOBALMOHHbIX pa3paboToK, MHPpaCTpyKTypa U
MaTepuanbHO-TEXHMYECKas 6a3a B 061acTU MHXKe-
HEepHOW MeAuLMHbI, YCTaHOBMBLUMECS npodeccno-
HaslbHble KOHTAKTbl C POCCUMCKMMM U MEXAYHAPOA-
HbIMM Hay4HbIMM 06LLECTBAMM, UHHOBALMOHHbLIMU
dhoHLaMK, BeoyLLMMK MUPOBBIMU Hay4YHO-06pa3oBa-
TeNbHbIMU LEHTPaMK U GapMaueBTUYECKUMU Npea-
npuatuamu. OcHoBononaralowWwmMm GakTopamm Bbi-
6opa HanpaBNeHWi OesTeNbHOCTU CTanMu: CETEBOW
XapakTep MOCTPOEHMS KnacTepa Ha YpOBHE Hayu-
HO-00pa3oBaTenbHbIX MHCTUTYTOB TI1Y, BO3MOX-
HOCTb perMoHanbHoOM Koonepauuun ¢ yHUBepcuTeTa-
MK U MHCTUTYTamu PAH, ManbiMu MHHOBALMOHHBIMU
npeanpuaTUIMMU, Hanuume noptdenss nepcnekTus-
HbIX pa3paboTok, CNOCoBHbIX 0becneynTb NMAUpPYIO-
LiMe NO3uULMM YHUBEPCUTETA MO HANPaBAEHUIO «Me-
OVLUMHCKAs MHXEHepus».,

[MpUHUMN NOCTPOEHMS KlacTepa — 3TO OTKPbITble Na-
6opaTtopHbie nnatgopmbl. Ha 6ase GopmMupyeMbix
nnathopM BbIMONHATCA pa3paboTkm M anpobaumu
BMOMEONLMHCKMX TEXHONOMMA, pa3pabaTbiBaeMblX
Ha OCHOBE WHTErpauum OTAENbHbIX HAYYHbIX AUC-
LUMMIKUH B MEX-, MYNbTU- U TPAHCAUCLUNINHAPHbIE
(dyHOaMeHTaNbHble M MpPUKNIAHbIE HAyYHble Ha-
npaBneHus B KoAIabopaumm ¢ MexXayHapOLHbIM Ha-
YYHbIM COOB6LLECTBOM.

OroPOOBA
NOAMUNA MUXANTTOBHA

POBAHHbLIX cneyuaaucmos».

3amecmumens MuHUcmpa obpaszoeanus u Hayku Pocculickoii @edepauuu

(( Knacmep «MeduyuHckas uHxeHepus» Gopmupyem npodHyo 0CHogy A peanu3ayuu 6uoMeduUUHCKUX
KOMNJIEKCHbIX NPOEKMO8 NOHO20 UYUK/IA U N0020MO8KU 81a0etolux KOMNemeHyuaMU, 8bICOKOKBAAUGUUU-

COHbKHWH
MWUXAWN APKALbEBMY X

3amecmumens 2ybeprHamopa Tomckoli 061acmu no Hay4Ho-o6pazoeamensHOMy
KOMNJIeKcy U UHHOBAUUOHHOL noaumuke

(( Knacmep «MeouyuHckas uHxeHepus» npedcmasigem 00UH U3 3/1eMeHmo8 KiacmepHol cmpameauu
op2aHu3auuu HayyHoli desmenbHOCMU TOMCKO20 NOUMEXHUYeCcKo20 yHugepcumema u sI8/19emcs 8aMHbIM
CBA3YIOUUM 38EHOM, 00bEOUHSIOUUM HAYYHO-06pA308amenbHble UeHMpPbI U Npednpusimus pe2uoHa ol co3-
0aHUSI UHHOBAUUOHHOU NpoOyKyUU 0m 3manoeg 2eHepauuu Ho8blX 3HaHUl U N0020moeKu Kadpos 00 8b1800a
Ha PbIHOK COUUAIbHO 3HAYUMBbIX NPOEKMOB».
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application of radionuclides, neutron currents, and
charge-particle beams. And primarily, this domain
is associated with the diagnostics and treatment of
oncological diseases. A wide-scale application of
radiation medicine methods in the Russian public
health practice is hindered by the insufficient amount
and scarce nomenclature of diagnostic and, specifically,
therapeutic radiopharmaceutical agents (RPAs) issued
in Russia. These shortcomings can be eliminated
through the projects implemented within the Medical
Engineering Cluster on developingaline of newglobally
competitive RPAs, appliances, and methodologies of
medical radiology for the diagnostics and treatment of
oncological and cardiovascular diseases.

It is important to note that this research area is
advanced with the use of such University’s primary
facilities as the RNR-T research nuclear reactor
and the P7 cyclotron. This is strongly exemplified
by the development of non-waste technology for
the production of technetium generators which
are the workhorse of radiation medicine. Every year
over 36,000 patients benefit from the University’s
developments and receive high-technology aid for
the diagnostics and treatment of oncological and
cardiovascular diseases, with the overall number of
them for all years approaching half a million.

The efforts in developing the new RPAs have been
recently intensified in Tomsk. This happens to be
owing to the technology platform “The Medicine of
the Future” which serves as an efficient instrument
for the implementation of such developments. It
is this technology platform that allowed creating
an innovative high-informative nano-colloidal RPA
to diagnose the oncology for the purpose of rapid
and effective detection of sentinel lymph nodes. As
compared to foreignanalogues,the elaborated agent is
5 times more active in terms of accumulation in lymph
nodes. It is estimated that extensive application of the
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agent in the medical practice will allow increasing the
number of conservative operations by a factor of 3 or
4 in case of breast cancer and melanoma.

The advanced development of the recent years has
become the creation of the first domestic RPA based
on technesium-99 labeled antibiotic “ciprofloxacin,
99mTc” of a fluoroquinolone series for the diagnostics
of infectious and inflammatory diseases. The advantage
of the agent under development consists in the
simplicity of its preparation achieved by uncomplicated
chemical transformations. The agent’s low cost offers
the challenge to create radiodiagnosis kits that could
be available at any nuclear medicine laboratory.

Nowadays it can be safely stated that Radiation Medicine
in Tomsk has been formed as a sustainable research and
innovative area where RPAs are being developed and
manufactured, as well as used in clinical practice.

Among a wide range of radioactive compounds to be
created within the project, such science-intensive
products can be specificallynamed as antibodies labeled
with alpha-and beta-emitting nuclides.According to the
opinion of oncology experts, the introduction of such
RPAs into clinical practice will allow treating wide-
spread malignant neoplasms with high efficiency.

The priority field in the application of radiotechnology
in medicine and specifically in electrophysical
biomedical complexes is related to the creation of
the automated complex for intraoperative radiation
therapy on the basis of the induction accelerator with
an external electron beam.

This oncology treatment method is implemented
by means of applying a high single dose of ionizing
radiation to malignant neoplasms in case they can be
accessed surgically. The application of fast electrons
is determined by the fact that the character of their
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B HacTosilee BpeMsi K peanu3auumn Hay4YHO-UCCe-
[OBATENbCKMX U TEXHOIOrMYECKMX NMPOEKTOB Mpu-
Bne4yeHo 6onee 30 Manbix MHHOBALIMOHHbIX KOMNa-
HWI, BeoyLWMX NpeanpusaTnii apmaLeBTnYeckon u
MeAMLMHCKOM MPOMbILWAEHHOCTH, HALMOHAbHbIX U
3apybexKHbIX Hay4HbIX LEHTPOB WM YHUBEPCUTETOB,
3aHMMaKLWMX AnaupylolmMe nosuumMmM No Kikue-
BbIM HAMpaBNEHUSIM HAy4YHO-00pa30BaTENbHOM W
MHHOBALMOHHOM OESTENbHOCTY.

B 06nactu apmaLeBTUKM U MEAULMHCKOM TEXHU-
ku. B pesynbrate copmmpoBaH nyn us 18 ceteBbix
NPOEKTOB C MaNbiIMU MHHOBALUMOHHbBIMK Npeanpu-
ATUSMU, B TOM YUCe BXOAALLMMU B UHHOBALMOH-
HbI nosic TY. B pamkax oaHoro us npoektos TITY
n CnbI'MY co3paH nepBbIit MEXBY30BCKUIA BU3HEC-
akcenepatop «Darwinx». C nomMowbo 6u3Hec-akce-
nepatopa YHMBEPCUTETbl HAMEPEHbl NOBbICUTb KO-
JIMYECTBO TEXHONOTMYECKMX MPOEKTOB B 06nacTu

KOBAKOBA
ONbIA CEPTEEBHA X

00KMop MeOUYUHCKUX HayK

U.o0. pekmopa Cubupckozo 20cydapcmeeHH020 MeAUUUHCKO20 YHUeepcumema, npogeccop

(( Knacmep «MeduyuHckas uHxeHepus» TOMCKO20 NOAUMEXHUYeckoz20 yHusepcumema HA meppumopuu
Tomckol obnacmu co3daem ycnogusi 05 paspabomku poCCUlicKuX MeQUUUHCKUX u3de/ul, Ymo 8 C08PeMEHHbIX
IKOHOMUYeECKUX peanusix KpaliHe akmyasabHO C NO3ULUU UMNOPMO3aMeleHus U cnocobcmeyem 80N0WEHUI0
(PyHOAMEHMANbHBIX U NPUKAAOHbIX 3HAHUL 8 N08bILIEHUE Kayecmea MEQUUUHCKOU noMowu HaceneHuto Poccuus.

KAPMNOB
POCTUCNAB CEPFEEBUY LQ

Aupekmop HUU kapouonozuu, akademuxk PAH

(( B cospemeHHol MeEQULUHE ycnex eyeHust cepOeyHo-cocyoucmsix 3a601esaHuli 80 MH020M onpedensem-

CS1 YpOBHEM UCNO/b3yeMblX MEMOO08 1eYeHUSs U QUAHOCMUKU, HAUYUEM 8bICOKOMEXHOI02U4YH020 060pydo-
BAHUS, YHUKAIbHBIX Npenapamos u buomMeduyuHcKux uzdenud. B amoli ces3u coemecmHbie pabomsi MOMCKUX
Kapouoa0208 U NOAUMEXHUKO8 Npedcmasasiom coboli npoYHbIl UHMeNeKmyansHelll U mexHomo2uyeckull
cuMbu03, darwuli npakmu4eckue noaoxumenbHsie pesyasmamsl 8 bopsbe ¢ «3nudemueli XX sekax.

YOMH30HOB
EBFEHU/A NXAMALbIPEHOBMY LD

Aupekmop Tomckozo HUN oHkonozuu, akademuk PAH

(( Pazsumue uccnedosaruli 8 06nacmu 0epHol MeduyuHbl 969emcs ApKUM NPUMEPOM UHMe2payuu
opeaHuzayull HayyHo-06pazoeamenbHo2o komnaexkca ToMckol obiacmu u 3an020M doCmuxeHuUs 8bl0ar-
LUXCA ycnexos 8 QuazHOCMUKe U mepanuu OHKOMI02UYEeCKUX 3a00/1e8aHULi».

PervoHanbHbIi acnekT paboTbl yyeHbix TIY 06-  dapmaueBTMkM, OUOTEXHONOTUIA, MEAULUHCKOWM

YCNIOBMiEH TeCHbIM COTpyAHMYecTBOM C  WHHO-
BALMOHHbIM TeppuTopUanbHbIM Knacrtepom
«MapMaLeBTUKa, MeAULMHCKAs TEXHUKA U UHPOP-
MaLMOHHbIe TEXHOMOrMM». YyacTue yHUBeEpCUTETa
peanusyeTcsa MO HanpasfieHUsM: dopMMpoBaHue
KOHKYPEHTOCNOCOOHOM 1CCnenoBaTeNbCKON U Tex-
HONMOTMYEeCKOW Ccpefbl Ha TeppuTopun TOMCKOM
0bnacTu; pa3BuTUE MEXaHM3MOB CTPATErM4yecKoro
COTpyAHUYECTBa C MpeanpuaTUIMMU, UHCTUTYTaMK
PAH, BeHuypHbIMKM (DOHAAMMK, 0DECneyYnBaoLLUMMM
CUMHepreTnyecknin 3pdekT B3auMHON NOALEPKKM
NpOM3BOACTBA MHHOBALMOHHbIX NMPOAYKTOB U yCAyr

TEXHUKU U MHPOPMALMOHHbBIX TEXHONIOTUIA B M-
LUMHE, NMPEeACTaBAAOWMX UHTEPEC AN BEHUYYPHbIX
MHBECTOPOB.

Pea.nu3yeMb|e B Knacrepe «MeguumHcKan UHXXeHepua»
oGpasoBaTe.anble, Hay4Hbl€é U UHHOBALlMOHHbIE NPOEeK-
Tbl HOCAT CETEBOM XapaKTtep U UHTErpupyoT HaubGonee
BOCTpeGOBaHHbIe U NepcnekTMBHble Hanpas/ieHUa Me-
BMLMHCKOM UHXXEeHepuH, passMBaeMbie B YHUBEPCUTETE.

OOHO M3 KJHOYEBBIX HaﬂpaBJ’IEHMﬁ Hay4YHO-UHHO-
BALMOHHOM [esATeNIbHOCTM CBSI3aHO C pa3BUTUEM
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interaction with the irradiated environment has a
number of favourable features, namely: the electron
penetration distance is proportional to their energy,and
the maximum of the absorbed dose can be formed at
the desired distance. In the estimation of oncologists,
the creation of the intraoperative therapy apparatus will
improve a five-year recurrence-free survival rate in case
of malignant neoplasms of various focalization by 20%
as compared to the conventional treatment methods.

Whenitcomestotheadvancedareasofradiotechnology
application in medicine, it is necessary to note such
trend as the creation of bioactive, biocompatible and
functional materials for medical use.

Within the framework of this area, a number of
projects are underway at the University, which are
aimed at developing non-toxic antitumoral agents,
porous structures with multimodal pore distribution
for the creation of bio-materials with controllable
drug discharge, nano-porous materials for the
creation of noninvasive disease diagnostics sensors,
medical implants for reconstructive surgery with the
use of biocompatible calcium-phosphate coatings,
three-dimensional flexible capillary-porous matrices
and polymer biodegradable/bioresorbable nonwoven
fabrics for controlling structural-functional state of
stem cells and creation of artificial tissues and organs.

The implementation of the projects will allow
positioning TPU as one of the leaders in the
development of materials for medical applications.

Other research trends suggested in the projects are also of
high priority and in high demand. For instance, the network
project implemented by TPU, the Cardiology Research
Institute and Nanocor, LTD is aimed at creating a domestic
vascular stent with a biodegradable coating containing
chemically-modified nanomaterial which has antagonistic
properties relative to the structure of an atherosclerosis
plaque. The stent introduction will allow avoiding the
recurrent arteriostenosis (restenosis) and eliminating
the necessity for compulsory intake of anticoagulants by
postsurgical patients. The significance of the development
is difficult to overestimate because about 3 mln. vessel
stenting operations are carried out annually.

One of the key objectives of the Medical Engineering
Cluster is associated with the formation of the concept
of modern education providing for the comprehensive
improvement of all educational processes, as well as
methods and technologies applied in the academic
activity, with the introduction of the network principle
for developing unique curricula adaptable to the
requirements of the national real economy.

Al
.|I||II \

Darwin
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WWW.CPIN.pro

The modernization of the educational process requires
thedevelopmentandstrengthening ofinterdisciplinary
ties between engineering, physico-mathematical,
scientific, liberal and economic disciplines, as well as
introduction of the fundamentals of entrepreneurship,
business economics, knowledge of social, information-
and-communicative, nano-and cognitive technologies
into the engineering graduates’ expertise.

Starting from 2014, a pilot project on the creation of
the“Radiation Medicine”network master’s program has
been implemented under the auspices of the Medical
Engineering Cluster. The program is elaborated by the
creative teams of Tomsk Polytechnic, Siberian State
Medical and Munich Technical Universities.

The program’s competitive advantages are associated
with the possibility to master the world’s cutting-edge
instrumental and analytical facilities in the field of
radiation medicine on the basis of radiological clinics
and equipment manufacturers.

The breakthrough results of the recent research
in radiation medicine and radiotechnology have
formed the solid foundation for the creation of high-
technology developments in the area of effective
methods for early disease detection, new drugs,
regeneration technologies, bio-informatics, and
neutron and radiation therapy. In the years ahead these
projects will make it possible to drastically improve
the life quality and quantity for millions of people.
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AAEePHOIN MeAULMHDIL. 5TO 061aCTb MeANLMHBI, BKITIO-
yaroLwas NpodUNaKTUKy, AMAarHOCTUKY M Ie4eHne pas-
NINYHbIX 3a601EBAHNIA OPraHOB M CUCTEM YeNoBeKa Ha
OCHOBE MPUMEHEHUS PaAUOHYKINAOB, HEUTPOHHbIX
MOTOKOB M MYy4YKOB 3apsHKEHHbIX YacTuu. U, npexae
BCEr0, 3TO HanpaB/ieHWe CBA3aHO C AMArHOCTUKOM U
NeyeHneM oHkonornyeckux sabonesaHui. CornacHo
denepanbHOM CTAaTUCTUKE, MPpU paHHeM ObHapyxe-
HUM U IPOEKTUBHOM Tepanuu M3Ne4YMMOCTU paka
MOXHO JocTurHyTb B 90 % cnyyaes. K coxaneHuto,
YPOBEHb [OMArHOCTMKM YKa3aHHbIX 3aboneBaHui u
BOMPOChI X 3PHEKTUBHOIO IeYEHUS OCTAIOTCA «CNla-
6bIM MEeCTOM» OTEYeCTBEHHOrO 34paBOOXPAHEHMS.
LLnpokoMy BHeApPEHUI0 METOLOB ALEPHOM MeauLn-
Hbl B MPaKTUKy OTEYECTBEHHOrO 34pPaBOOXPaHEHUS
MpensTCTBYeT HeAOCTaTOYHbIN 06bEM M CKyAHas HO-
MeHK/1aTypa AMarHoCTU4eckmnx u ocobeHHo Tepanes-
Tuueckux pagmodapmnpenaparos (POI1), Bbinyckae-
MbiX B Poccuu. YCTpaHUTb 3TM HeJ,0CTaTKMU NPU3BaHbl
NpoeKTbl, peanusyemble B Knacrepe «MeauumuHcKas
MHXEHepUN» NO HaNpPaBNEHUAM CO34aHUSA JIMHENKH
HOBbIX, KOHKYPEHTOCMOCO6HbIX HA MMPOBOM PbIHKE
P®I, ycTpoiicTB M METOAMK MEAULIMHCKON pasuono-
rMu AN AUArHOCTMKU U Tepanmmu OHKONOTUYECKUX U
cepAeyYHO-CoCyAUCTbIX 3a60neBaHUI.

YcnewHon peanusaumm 3TUX NpoekToB OymeT cno-
cobcTBoBaTb TOMCKMI KOHCOPLMYM HAyyHO-0b6pa-
30BaTe/IbHbIX M HAy4HbIX OpraHu3auui, pacnona-
ralwmx HeobXoAMMON MaTepuanbHO-TEXHUYECKOW
6a30¥i, KagpoBbIM MOTEHUMANoM, NpodeccroHab-
HbIMM KOMMNETEHLMSIMM B 061aCTN 4epHON DUBMKM,
61OTEXHONOTUM, PAAMOXMMUU, OPTAHUYECKON XUMUW,
TOKCUKONOrMKM, apMaLmu, SKCNEPUMEHTANIbHOW U

KNIMHWYECKOW SAepHOM MeauuMHbl. BaxHo otme-
TWTb, YTO Pa3BUTME 3TOrO0 HAy4YHOrO HampaBAEHMS
OCYLLeCTBSETCS C UCMONb30BaHMEM TaKmnx 6a30BbIX
YCTaHOBOK YHMBEpCUTETA, KakK MCCnefoBaTenbCkui
apepHbiii peaktop UPT-T 1 umknotpoH P7. Apkum
NpUMEpOM $BSETCS CO3AaHMe BE30TXOAHOM TEXHO-
NOTUM NPOM3BOACTBA FEHEPATOPOB TEXHELMUS — «pa-
6ouern nowanku» aoepHo MeauumHbl. Ha cerogHs
aunarHoctuyeckummn PO Ha ocHoee *™Tc obecne-
unBatotcs 6onee 30 pamMonOrMYecKMX KAMHWMK OT
Mockabl A0 HOxHo-CaxanuHcka. ExerogHo ¢ ncnonb-
30BaHMeM pa3paboToK YHMBEpCUTETA BbICOKOTEX-
HOMOFMYHYIO MOMOLLb MPU AMArHOCTMKE W Tepanuu
OHKOJIOTMYECKMX U KapAMONOrn4eckmnx 3abonesaHumi
nonyyatot 6onee 36 000 nauneHTOB, a 0bLiee Yncno
3a BCe rofbl MPUBANXKAETCS K MONYMUINOHY.

PaspabotaHHas B ToMcKe TexHONMOrMs Mpou3BOA-
CTBa TEXHeUMs MO3BONSET B LECATKM ThiCAY pas
YMEHbLUWUTb KOJMYECTBO PAAMOAKTUBHbLIX OTXOLOB
MO CPAaBHEHMIO C KKNACCUYECKOM», KOTOPas UCMOSb-
3yeTcsa BO BceM mupe. be3oTxogHoe Npon3BoacTBO
YKa3aHHbIX reHepaTopoB Mpuobpeno ocobeHHyto
aKTyaNbHOCTb B HacTosilLee BpeMs, KOraa MMUpoBas
AAepHas MeouuUMHA CTana MCnbITbiBaTh AedUUNT B
npenapatax "Tc. 3T0 06yCNOBNEHO WM3HOLIEHHO-
CTbl0 peakTopHOM 6a3bl, NPOM3BOAALLEN MaTEPUH-
Ckuit Mo no ypaHOBOM TeXHONormu, rae obpasyet-
€Sl OFPOMHOE KOJIMYECTBO PaM0aKTUBHBIX OTXOL0B.
[edunumt *"Tc MoXeT NPUBECTU K OCTpeNLLIEMY KPU-
31CY B SIAEPHOM MeAMLMHE B CBS3U C NNAHUPYEMbIM
3akpbiTvem B 2016 r. peaktopa Chalk River (KaHa-
[13), Ha KOTOPOM B HacToslLLee BpeMsl NPOU3BOAUTCS
6onee 40 % mMupoBoro obbema *Mo.

w
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leHepaTop TexHeuus «99mTc-GT-Tom».

lpenHa3HayeH A9 MHOTOKPATHOMO MOMyYeHUs CTEPUNIBHOIO PacTBo-
pa nepTexHeTaTa HaTpus C pafMoHykIMaoM 99mTc, ucnonbayemoro B
KayecTBe camocTosTensHoro POI, a Takxke NpurotosBneHus npenapa-
TOB A9 paHHeN AMArHOCTUKM U Tepanuu OHKOOMMYEeCKUX, KapAamo-
NOTMYECKUX, HEBPOJTOTMYECKMX, IHAOKPUHHBIX U BOCMANUTENbHbIX 3a-
6oneBaHuit U NaTONOMMK CYCTaBOB C MUCMOMb30BAHMEM CNeLManbHbIX
HabopoB peareHTOB.

JduarHoctuueckue npenapartbl HA OCHOBE Me4YeHbIX 99mTc aHTMOMOTUKOB M HAaHO-
KOJITOMAHDbIX YaCTUl,.

anMEHFIlOTCFI ANA BbIABEHNSA KCTOPOXEBbIX» I'IMMCbaTMLIECKVIX Y3N10B. Pa3p360TaH-
Hblt POI B 5 pa3 aKTMBHEE HAKaM/IMBAETCA B CTOPOXEBbIX J'IMMCIJaTVILIeCKMX y3nax
No CpaBHEHUIKO C SaPYGE)KHbIMM dHanoramu, 4Tto nNo3BOSIAET MHOITOKPATHO YBETNYNUTD
YUCNO OPraHOCOXpPaHAKLWNUX onepau,vu?l B OHKOJ1I0OTUMW.

be30TxoAHbIV aBTOMaTM3UPOBaHHbI MOAY/b ANS NPOU3BOACTBA pa-
auodapmnpenapaTtoB Ha OCHOBE U30TOMOB TeXHeLMa-99m.

MpenHasHayeH Ons NPOM3BOACTBA [AMArHOCTMUYECKMUX paamodapmnpe-
napaToB HEMOCPEACTBEHHO B MEAMLMHCKUX KIIMHUKAX, YTo obecneynBa-
€T CHWXKEHME CTOMMOCTM U MOBBILIAET JOCTYMHOCTb MOMYYEHUS BbICOKO-
TEXHOMOTMYHOM MEAMULIMHCKOM MOMOLLM AN LWIMPOKMX CIOEB HACENIEHUS.

MepcnekTuBHbIe TapreTHble PMOI-TaHaeMbl (*°mTc u 28Re) ans pagmno-
MMMYHOAMUArHOCTUKM U PaAMOMMMYHOTEpPAnNUU OHKONOFMYECKUX 3a-
6oneBaHuiA.

TapretHble POI1-TaHfeMbl - HOBbIA Knacc pagvodapmnpenapaTos.
MpuMeHsaTCa 4Ng AMArHOCTUKK M Tepanuu LMPOKOro CMeKTpa OHKO-
nornyeckux 3abonesaHui. M03BONSIOT He TONbKO BbISIBSATH MATOMO-
rMYeCcKUi NpoLecc U ero pacnpoCTPaHEHHOCTb, HO M MPOrHO3MPOBaTh

LN )

3 deKT npuMeHeHuUs TepaneBTuyeckoro POTI.

X

B nocneaHue rogbl B ToMCKe aKTMBM3MPOBANMUCH pa-
60Tbl N0 CO34aHMI0 HOBbIX PAOI1. Bo MHOroM 310 npo-
MCXoOMT Bnarogaps TEXHOMOTMMYeckon nnathopme
«MepnuumHa byaylieroy, KoTopas sBunach 3GdeKTuB-
HbIM MHCTPYMEHTOM peanu3auuu Takux pa3paboTok.
MmeHHo 3Ta TexHoNorMueckas nnardopma nosponuna
€034aTb HOBbII1, BbICOKOMH(OPMaTUBHbIA HAHOKOJIO-
upHbi PO png AMarHoOCTMKM B OHKOJIOMMM C LENbI0
6bicTporo U 3¢ PEeKTUBHOrO BbISIBIEHUSI «CTOPOXKe-
BbIX» NTMM(pATUUECKUX Y3N0B. ITH Y3/1bl ABNAIOTCS €CTe-
CTBEHHbIM «KankaHOM» A1 3/10KaYEeCTBEHHbIX KNETOK,
MO3TOMY WX BbISIBNEHUE C NOCNENYHOLLMM NPOBELEHU-
eM buoncuu aBnaeTcs OObEKTUBHBLIM AMArHocTUye-
CKMM KpUTEPMEM PACMPOCTPAHEHMUS 3/10KAYECTBEHHO-
ro NpoLuecca Ha CaMoM paHHel cTaamu. 1o cpaBHEHUIO
C 3apybexHbIMK aHanoramMu pa3paboTaHHbIiM npena-
pat B 5 pa3 6onee akTMBHO HaKaniMBaeTCst B MiMMda-
Tyeckunx y3nax. OueHKa pacnpoCTpaHeHUs OMmyxonu
B 3TW Y3bl NIEXUT B OCHOBE OPraHOCOXPaHSIHLLIMX
OHKoNornyecknx onepaumii. OLEHKM NMOKa3bIBatOT, YTO
LUMPOKOE MPUMEHEHME Mpenapata B MeaMUMHCKOM
npakT1Ke NO3BOMUT B 3-4 pa3a yBeMUUTb YMCIIO Op-

rAHOCOXPAHHbIX XUPYPruM4yeCknx BMELaTEeNbCTB MNpU
pake MOIOYHOM Xene3bl U MeNaHoMe.

MepcneKTUBHOM pa3paboTKOi NOCNeAHUX IET CTANI0
co3faHue nepBoro oreyectBeHHoro POl Ha ocHo-
Be MeYyeHoro TexHeunemM-99m aHTMOMOTMKa «Llm-
npodnokcauuH, 99mTc» PTOPXMHONOHOBOrO psaa
BN AUArHOCTUKU MH(EKLMOHHO-BOCNANIMTENbHbIX
3aboneBaHuit. MiccnenoBaHUs B 4aHHOM Hanpaefe-
HUW UMEIOT BbICOKYH COLMANBHYIO U MEAULIMHCKYIO
3HAYMMOCTb, MOCKONbKY co3danne PO cnocob-
cTByeT 3PHEeKTUBHOMY pelleHuto npobnembl Aua-
FHOCTMKM BOCMANUTENIbHbIX MPOLLECCOB Ha PaHHMX
CTaaMsax pasBUTMS MATONOTUM, A TaKXKe MO3BONSET
pelnTb BaXKHYK 33Jlayy pa3rpaHuyeHus bakTepu-
aNbHOM M acenTuyeckon GopMm Bocnanexms. lNpe-
MMyLLLEeCTBO pa3pabaTbiBaeMOro npenapara COCTOUT
B MpPOCTOTE €ro MpUroToBNEeHNS MeTOAOM HeC/oX-
HbIX XMMUYECKUX NpeBpaLLeHnin. Hu3kas cebectou-
MOCTb peareHTa OTKpbIBAeT NepCrnekT1Bbl CO34aHUS
paAvoaMarHoCTMYeckux Habopos, KoTopble OyayT
[LLOCTYMHbI N060V paanMon3oTonHoi nabopaTopumm.
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CuyuHmugomo
Kposiuka c ab-
cueccom 4epes
1,54 nocne
BHYMpUBEH-
Holl UHbeKuuu
«Llunpognok-
cayuH, 99mTc».
Hakonnenue
P®IT 6 0bna-
cmu abcuecca

CrpoiiHas Lenoyka, No3BonstoLWas NpoxoauTb CTa-
OuM OT MAeu OO0 OpraHu3auMu MpOM3BOACTBA M
KAMHMYeCcKoro npumeHeHms PO, cnoxunack 6na-
rogaps TeCHOMy B3aUMOLENCTBUIO TOMCKUX YHMU-
BEPCUTETOB (MONUTEXHUYECKOTO U MEAWLIMHCKOrO),
MHCTUTYTOB KapAMONOrnK, OHKONOrMK U (DapMako-
noruu, ®MBLL um. A.N. bypHazaHa OMBA Poccum,
ManblX WMHHOBALMOHHbIX npeanpustnin. CerogHs
MOXHO CMenNo yTBepXAaaTb, UTo B ToMcke chopmu-
pPOBaHO YCTOMYMBOE HAY4YHOE M WMHHOBALMOHHOE
HanpaBneHue - «SaepHas MeauumMHa», B KOTOPOM
npoucxogut paspabotka u npomssoactso POI, a
TaKXe MX UCNOb30BAHME B KJIMHUYECKOM NPAKTUKE.

B nepcnektuBax nnaHbl N0 peanusaLmn KOMMIeKc-
HOro NpOoeKTa MonHoro uukna «PaspaboTka u opra-
HM3aUMs MPOM3BOACTBA MHHOBALMOHHbIX Tepanes-
TMYECKMX M amarHoctudeckux PO ona apepHoi
MeauumMHbl». Cpeam WMpPOKOro CnekTpa paanMoakTuB-

JKcnepumMeHmansHeili CmeHd asmomMamu3upos8aHHo20
KoMnJsiekca 0n18 UHMpaonepayuoHHol ayyegoli mepanuu

CyuHmugpomo
KpOJIUKa C 04a-
20M acenmuye-
CK020 s8ocnarne-
Hus 8 obnacmu
l0namku yepes
1,54 nocne
BHYMpUBEH-
HOU UHBeKyuU.
Omcymcmeue
HakonneHus
P®IT 8 30He
CKUNUAAapHo2o
gocnaneHus

HbIX COEAMHEHWI, KoTopble ByayT CO3A4aHbl B paMKax
3TOr0 NPOEeKTa, MOXXHO OTAENbHO BbIAEIUTb TaKylo Ha-
YKOEMKYI NPOAYKLMIO, KaK aHTUTeNa, MeYEHHble anb-
da- n beTta- u3nyyawWMUMKU HyKaMaamMu. Mo MHeHUIo
BeOyLIMX 3KCNepTOB-OHKO/IOrOB, BHEAPEHWE B K/U-
HUYeCKyto NpakTuKy Taknx POIT no3BOAWT C BbICOKOW
3PPEKTUBHOCTBIO NIEUMTb PaCNpPOCTPAHEHHbIE 3710~
KayecTBEHHble HOBOOOpa3oBaHMs. [ BbINOMHEHUS
3TOro NpoekTa popmupyeTcs Konnabopaums, B COCTaB
KOTOPOro Janu COrnacue BOWTU TOMCKME YHWMBEPCH-
TeTbl (MONUTEXHUYECKMI Y MEOULMHCKMNIA), UHCTUTYTDI
Kapauonoruu, oHkonorun u dapmakonoruu, Kypua-
TOBCKMIA MHCTUTYT, OAO «TB3J1».

MpuoputeTHOe HanpaBneHWe NpPUMEHEHUA paam-
ALMOHHbIX TEXHONOrMi B MeAMUMHE MO Hanpas-
NneHnilo  3nekTpodpusnueckue 6GUOMEAULMHCKUE
KOMIJIEKCbl CBAI3AHO C CO3AaHUEM aBTOMaTU3UPO-
BAHHOIO KOMM/EKCa A1 MHTpaonepauuoHHON ny-
4eBOii Tepanuu Ha 6a3e GeTaTpoHa C BbIBEAEHHBIM
3M1IeKTPOHHbIM NYYKOM. B paMkax npoekTa paspaba-
TbIBAETCS MOOW/bHbLIM KOMMIEKC ANS MPOBEAEHMS
MHTPaonepaLMOHHOM NyYeBOi TEpanumu 1 Tepanuu
MOBEPXHOCTHLIX M MPUMOBEPXHOCTHLIX 3/10Kaye-
CTBEHHbIX HOBOOOPA30BaHWI C MCMOb30BAHUEM
3/IEKTPOHHOTO  My4Yyka KOMMAKTHbIX OETaTPOHOB.
MpoekT peanusyeTcs B paMKax CETEBOr0 B3auMMO-
nencteus mexay Ousnko-TeXHUMYECKUM UHCTUTYTOM
1 MIHCTUTYTOM HepaspyLUaoLLErO KOHTPONS.

[laHHbI MeToq, TepanuMu OHKONOrMYeCckux B0NbHbIX
peanu3yeTcs NyTeM MOABEAEHUS BbICOKOM OLHO-
KpaTHOM [103bl MOHU3UPYHOLLErO M3/yYeHUs K 3J10-
KauyeCTBEHHbIM HOBOODOPa30oBaHMsM, KOrfa A0CTyn
K HMM obecrneumBaeTcs XMpypruyeckum Crnocobom.
lpuMeHeHMe ObICTPbIX 3M1EKTPOHOB 00YCI0BNEHO
TEM, UYTO XapaKTep UX B3aUMOAENCTBMUS C 0bnyya-
emMon cpenon obnagaet psooM  GAAronpusSTHbIX
CBOMCTB, @ UMEHHO: rMyOMHA NPOHUKHOBEHUS 3MeK-
TPOHOB MPOMOPLIMOHANbHA UX 3HEPruu, a MaKCu-
MYM MOMOLWEHHOM [03bl MOXHO CPOPMUPOBATb Ha
3afaHHol rnybuHe. lNpu 3ToM pacnpeneneHue no-
MOLLEHHOM [03bl 31EKTPOHOB MMEET Pe3Kuii cnag
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nocne AOCTUXEHUA MakKCMMYyMa, YTO UCKNHOYaeT 06-
ny4yeHune 300p0BbIX TKaHew, pacnonararowmxca 3a
NnaTos1I0rM4eCcKMM o4arom.

Co3paBaeMblit KOMMAEKC MpeaycMaTpuBaeT reHe-
pauMio Myyka C 3Hepruer 3neKTpoHoB A0 6 M3B,
C MCMNONb30BaHMEM KOTOPOro AO0/MKHA AOCTUraTbhCs
MOLLHOCTb [03bl B TKAHEIKBMBANIEHTHON Cpeae Ha
ypoBHe 10 p/MuH. [Ins 0OCTUXKEHMUS TaKOTO YPOBHS
MOLLHOCTEeN 003bl ByneT peannsoBaHa cxema pabo-
Tbl 6eTaTpoHa ¢ yactotoi 400 . MoHTax u 3anyck
6eTaTpoHa Ha n3nyyeHue nnaHupyetcs B 2015 rogy.

OTnnunTenbHble nNpenMylLecTBa pa3paboTkm cBs3a-
Hbl C BO3MOXHOCTbIO CO3[aHMS KOMMAKTHOro, cne-
[0BaTeNbHO, MEHEE [OPOroCcToALWEro KoMmnaekca no
CPaBHEHMIO C U3BECTHBIMM pa3paboTKamMmM Ha OCHOBe
JIMHENHBIX yCcKopuTenen. 3To, B CBOK O4epesp, No-
3BO/IUT CYLLECTBEHHO PacMpUTb BO3MOXHOCTU Ha-
CeneHuns Ana NoNy4yeHUs BbICOKOTEXHONOMMYHON Me-
OMUMHCKOW MOMOLLM NPU NEYEHUU OHKONOTUYECKUX
3aboneBanuii. Mo oueHKaM OHKONOroB, CO3faHue
annapatHoro KoMnnekca AN MHTpaonepaLMoHHOM
Tepanuu ynyylumuT NATUAETHIOW Be3peLnanBHYIO Bbl-
)KMBAEMOCTb MpW 3/10Ka4yeCTBEHHbIX HOBOOOpa3oBa-
HUSX pa3nnMyYHbIX okanusaumi Ha 20 % no cpaBHe-
HUIO C TPAAULIMOHHBIMU METOAUKAMM NNEYEHMS.

B HacTosiwee Bpems kommiekcomM Ha 6ase mano-
rabapuTHbIX BETaTPOHOB MHTEpPeCcykTCs cneuuanu-
cTbl U3 AHrmuK, Kutas, Monbm. Oxunaaemas MUHKU-
ManbHas rogosas norpebHocTs B Poccum — po 10
KOMMEKCOB, @ C y4eTOM NOCTaBOK Ha 3kcnopt - 15.
Oxunpaemas LeHa peanusauuu KOMMaeKca MoxeT
coctaButb 350-400 Tbic. sgonnapos CLUA. Cronmoctb
aHaNOTMYHbIX KOMMIEKCOB 3apybexHbIX Npou3Bo-
outene Ha 6ase NMHENHbIX yCKOpUTenen CocTaB-
nset nopsaka 800-1000 Teic. sgonnapos CLUA.

[oBOps 0 MepcneKTUBHbIX HampaBAEHUSAX MpUMe-
HEHUSA PaAUALMOHHBIX TEXHONOTUA B MeAMLMHE
Henb3si 060MTM BHMMaHMEM TaKoe HanpasieHue,
KaK co3faHue GMOaKTUBHbIX, GUOCOBMECTUMDBIX M
(PyHKUMOHaNbHBIX MaTepuanoB AN MEeOULMHCKUX
npunoxeHun. MeauuUMHCKME MaTepuanbl npen-
CTaBnglOT coboW ObiCTpopacTylyo 061acTb Hayku
M NPOM3BOACTBA, YTO BbI3BAHO Pa3BMTMEM NPAKTU-
4ecKom MeguLMHbI U MEAULIMHCKUX TEXHONMOMMIA, Ha-
MpaBieHHbIX Ha NOAAEPXKaHME WM BOCCTAHOBIEHME
6uonornyeckmx GyHKUMIA OpraHM3mMa He3aBUCMMO
OT HaYaNbHOrO COCTOSIHMSA M BO3pacTa MauMeHTa.

B pamkax 3TOro HamnpaBneHus B YHMBepcuTeTe
BbINONHAETCA psAh MPOEKTOB, HAMPAaBAEHHbIX Ha
pa3paboTKy MPOTMBOOMYXO/EBbIX areHToB He-
TOKCMYECKOro [JeWCTBUS, MOPUCTbIX CTPYKTYp C
MYNbTUMOAANIbHbIM  pacrpefeneHuemM nop Ans
co34aHns bruomaTepuanoB C KOHTPOIUPYEMBIM Bbl-
[NeneHneM neKapCTBEHHbIX CPencTB, HAHOMOPUCTbIX
MaTepuanos ANS CO34aHUS CEHCOPOB HEWHBA3MB-
HOM [OMarHoCTMKM 3aboneBaHuit, MeaULMHCKUX
MMNNAHTAHTOB AN PEKOHCTPYKTMBHOWM XMpPyprum
C WCMoNnb30BaHMEM OMOCOBMECTUMbBIX KanbLMM-
docdaTHbIX MOKPBITUIA, TPEXMEPHbIX 3NACTUYHbIX
KanunaspHo-nopucTbiX MaTPUKCOB U MOAUMEPHbIX
buonerpagnpyeMbix/6nopesopbupyemMbix  HeTka-
HbIX MaTepuanoB Aaa YNpaBleHWs CTPYKTYPHO-
(YHKLUMOHANbHBIM COCTOSAHMEM CTBOMOBbLIX KNETOK
M CO3[0aHUS UCKYCCTBEHHbIX TKAHEN 1 OpPraHoB.

Peannsauus sTMX NpoOEKTOB NMO3BOAWUT MO3ULMOHMPO-
BaTb TT1Y Kak 0AHOrO U3 MAEpoB B pa3paboTke ma-
TepuanoB MeAMLMHCKOro HasHauveHus. B yactHocTy,
pa3paboTka NpOTUBOOMYXONEBbIX areHTOB Ha OCHOBE
HWU3KOPa3MepPHbIX CTPYKTYp, OCYLLECTBSEMAs B paM-
Kax ceteBoro npoekta MHCTUTYTa OU3MKM BbICOKMX
TEXHONOMMI, UMEeeT MUPOBOM MPUOPUTET U BbICOKYIO
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MNPaKTUYeCKYH 3HA4YMMOCTb, T. K. MO3BOJIUT CO34aTb HO-
BYIO BbICOKOBq)CDEKTVIBHyIO MEeONUMHCKYH TEXHOO0-
M0 NeYeHns 310Ka4eCTBEHHbIX HOBOOﬁpa3OBaHVIVI.

BbicokoakTyanbHbIMK U BOCTPEOOBAHHbBIMU SBASIKOT-
CS 1 Apyrve HanpaBfeHWs HayYHbIX UCCNefoBaHUNM,
npeasaraemblx B MpoekTax. Tak, Hanpumep, ceTte-
BOM npoekT, peanusyembiit TIY, HUW kapanonorum
n MUM 000 «HaHokop», HanpaBfeH Ha Co3a4aHue
0TeYeCTBEHHOro COCYAMCTOro CTeHTa ¢ buopnerpa-
OMPYEMbIM MOKPbLITUEM, COAEPXKALMM XUMUYECKM
MOAMPUUMPOBAHHbIA HaHOMaTepuan, 061aaatoLLmi
QHTarOHMCTUYECKMMU CBOMCTBAMM MO OTHOLLUEHWIO
K CTpYKType aTepOCKNepoTMYecKon 6nsuwku. BHe-
[peHue CTeHTa No3BONIUT U36exaTb MOBTOPHOTO Cy-
XeHus apTepuu (pecTeHo3) 1 NO3BONUT UCKITHYUTD
HeobxoaMMOoCTb 0653aTeNnbHOro npruemMa 601bHbIMU
AHTUKOAryNsHTOB B NOC/AeonepaLlMoHHOM nepuoe.
3HauMMOCTb pa3paboTku TpyLHO NepeoLeHuUTb, No-
TOMY YTO eXerofHO NPOM3BOAMUTCS OKOMO 3 MSH Ma-
HUNYNSLMI CTEHTUPOBAHUA COCYAOB.

BbinonHeHWe NpoekToB MO HampaBneHUto BrUonHxke-
HepHble TEXHONOMMM M MaTepuaibl OCYLLECTBNSETCS
B TECHOM COTpYAHMYECTBE C BeAylMMU OTeYEeCTBEH-
HbIMM M 3apybeXHbIMKW HAy4YHO-0OpPa30BaTENbHBIMU
LleHTpaMu, cpeam KoTopbix MHCTUTYT U3MKM NPOYHO-
ctv u Matepuanosegenuns CO PAH, MHcTuTyT xumunye-
cKor buonorum u pyHoamMeHTanbHoi MeamumHbl CO
PAH, ®TBY «Poccuitckuii Hay4uHbIi LeHTp «BoccTaHo-
BUTENIbHas TPaBMaTONOMMS M OPTONEAMS» UM. aKaje-
muka ILA. Unusaposa», CKONKOBCKMIA MHCTUTYT HaYKu
N TeXHONoruin, TOMCKMIM rocyAapCTBEHHbIA YHUBEP-
cuTteT, YHusepcuTeT [yincbypr-dcceH (Tfepmanus), NH-
ctutyT @payHrodepa (fepmanus), YHusepcuteT [eHTa
(benbrus), TexHonornyeckuin yausepcuteT Kapncpys
(Tepmanus), YHusepcuteT Pusepcaing, (CLLA) n ap.

OcHoBononarawowuii Noaxo[, K NOCTPOEHUI0 Kna-
cTepa — rapMOHUYHOE CcoYeTaHue yqeGHoro U Hay4-
HO-UccsenoBaTe/IbCKoro npoueccos.

OpHa M3 KNoueBbIX 3agad knactepa «MeguumHckas
MHXeHepus» CBA3aHa C (GOPMMPOBAHMEM KOHLEN-
LMK cOBpEMEHHOro 06pa3oBaHus, NpeanonaratoLLei
KOMMIEKCHYH0 MOAEpPHMU3aLMi0 BCcex obpa3oBaTesib-
HbIX NPOLLECCOB, A TakXKe METOLOB U TEXHOMOMMHM, UC-
nMoNb3yeMblx B y4ebBHOM npouecce, C BHEAPEHUEM
CEeTeBOro MPUHLMMNA NOCTPOEHMSI YHMKANbHbIX 06pa-
30BaTe/bHbIX MPOrpaMM, afanTMBHbIX K MOTPe6HO-
CTSIM peanbHOro CEKTOPA HALLMOHANBbHOW 3KOHOMUKM.

OCHOBOMOJIATAIOLLMA NOAXOA K MOCTPOE-
HUIO KNACTEPA - TAPMOHUYHOE COYETAHUE
YYEBHOI0O M HAYYHO-UCCNELOBATE/IbCKOIO
NPOLLECCOB.

CeTeBOM MpMHUMM NOCTPOEHUs 0Opa3oBaTENbHOMO
npouecca npefycMaTpuBaeT OpraHuM3auuio B3auMo-
[LleCTBMSI C HAY4HbIMM U MPOU3BOACTBEHHBIMU Op-
raHM3aumsMM B MHTepecax KafpoBoro obecnevyeHus
KPYMHbIX MHBECTULMOHHBIX MPOEKTOB, HAaMPaBAEHHbIX
Ha COLMANbHO-3KOHOMMYECKOE Pa3BUTUE MeLMULIMH-
CKOW 0Tpac/u. ITO HanpaBneHWe CBS3aHO C CO34aHUEM
COBMeCTHbIX Kadenp, nabopatopuit, 6a3 npousBosa-
CTBEHHbIX MpakTuK, R&D LeHTpoB ¢ Hay4yHo-Uccneno-
BaTENIbCKMMU UHCTUTYTaMU U BU3HEC- CTPYKTYpaMMU.

Crout OTMETUTb, 4YTO MOOEPHU3ALUA o6pa3OBa-
TENbHOIN0 npouecca onpependaetr HeobxoaMMOoCTb
pa3BuUTUaA U YKpEneHna MexancunninHapHbIX
CBSi3en MeXay WUHXEHEPHO-TEXHUYECKUMMU, CIJM3M-
KO-MaTteéMaTnyeCKuMun, eCteCTBEHHO-HAay4YHbIMU, TYy-

MATEPUAJ/Ibl TKAHEBOW MHXXEHEPUU

M6puAHbIE MHOrOKOMMOHEHTHbIE MaTepuanbl U MOKPbLITUSS HOBOIO
NOKOJIEHUS! HA OCHOBE HEOPraHMYeCcKUX CoeaUHEHUit, hapMakonoru-
Yyeckux npenaparoB, GpTopyrnepoaHbiX NJacTMKOB M NOMMEpPOB Op-
raHUYeCKUX KUCNIOT ANl OpToneAun, PeKOHCTPYKTUBHOIM M YENIOCTHO-

NIMLLEBOI XUpYpruu.

TpexmepHble 3nacTUUHble KanuAISIPHO-NOPUCTbIE
MaTpuKCbl M nonuMMepHble 6uogerpapupyemblie/
6uopesopbupyemblie HeTKaHble MaTepuanbl ANA
ynpaBneHUs1 CTPYKTYPHO-(PYHKLMOHANIBbHBIM COCTO-
SIHUEM CTBOJIOBbIX KNETOK M CO3A4aHUA UCKYCCTBEH-
HbIX TKaHei U opraHoB (6MopeakTopbl).
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MaHUTAapHbIMKU U IKOHOMUYECKMMU OUCLUNTINHAMU
M BKNNKOYEHUA B Ha60p KOMMeTeHUUM BbIMYCKHUKOB
NHXEHEPHbIX cneumanbHOCTeM OCHOB npeanpuHu-
MaTeNbCTBa, 3KOHOMUKU I'Ipe,ﬂ,ﬂpVIFITVII;I, 3HaHUM COo-
LMaNbHbIX, MHCDOKOMMyHMKaLI,MOHHbIX, HaHO- M Kor-
HUTUBHbIX TEXHOMOTUN.

PaclwmpeHue coTpyaHMYECTBA C 3apyBexHbIMU YHU-
BEPCUTETAMM, HAyYHbIMWU LEHTPAMU U BeAyLIMMU
KOMMaHUaMKU MUpa B chepe MeLULMHCKON UHXKEeHe-
pUM SBNSIETCS BAXHbIM LUArOM Ha MyTU MOBbILLEHMUS!
npodeccMoHanbHbIX KOMMETEHLMI CNeLManucToB 1
pacluMpeHns NPUCYTCTBUS YHUBEPCUTETA HA MEX-
LlyHapOAHOM pbiHKe 06pa3oBaTeNbHbIX YCYT.

CoBpeMeHHbIM TPeHAO0M Pa3BUTUS SAEPHOM MeOULM-
Hbl SIBNSIETCS OCHALLEHWEe PaAnoNornyeckux LLeHTpoB
KOMMIeKCaMM COBPEMEHHOTO 060pyA0BaHMS HOBOIO
nokoneHus. OAHaKo NepBbli OMbIT OCHALLEHMS TaKMX
LLleHTPOB  BbICOKOTEXHOMOMMYHbIM 060pYAOBaHNEM
BbISIBUN OCTPbIN Ae@ULMT BbICOKOKBANMGDULIMPOBAH-
HbIX MEOULMHCKMX QU3MKOB AN 0BCIYyXMBAHMS U
CO3[aH1A HAYKOEMKMX METOAMK ero aKcnayaTaumm.

C 2014 ropa nop srupoi knactepa «MeauuuH-
cKas MHXeHepus» peanusyeTcsl MUIOTHbIA MPOEKT
No CO3AaHUI0 CeTeBO MarucTepckoil NporpamMmbl
«SpepHas MepgmuumHa». [porpamma paspabatbiBa-
eTcsl TBOpPYECKMMM KONNeKTMBamMu TOMCKOro no-

B COBPEMEHHOM MWPE, OOHUM U3 INOBAJb-
HbIX BbI3OBOB YEJIOBEYECTBY, ABJIAETCA NO-
BbIWWEHUE KAYECTBA U NMPOLAO/IKUTEJIbHO-
CTU XU3HU HACENEHUA NNAHETDI.

nutexHuyeckoro, CMBUPCKOro rocynapcTBEHHOrO
MeANLMHCKOro U MIOHXEHCKOro TEXHUYECKOro YHM-
BEPCUTETOB C MpUBIEYEHMEM MNPODUIbHBIX Cre-
unanuctos HAM oHkonormu v paga MeauuMHCKUX
yyYpexaeHut, a Takxe GupM-npoussoauTenen co-
BPEMEHHOMO BbICOKOTEXHONOMMYHOTO 060pyAoBa-
Hus. Peanusyemblii NpoekT npencrasBnseT cobow
nepBbii OMbIT MO pa3paboTke 06pa3oBaTeNbHOM
MpOrpaMMbl OPraHU3auMsaiMKU pasHOM BeOOMCTBEH-
HOM MPWMHAANIEXHOCTM C MpUBEYEHUEM 3apybex-
HOro yHMBepcuTeTa-napTHepa.

[lporpaMMa OCHOBbLIBAETCS Ha MeXAMCLUMMAUHAP-
HOM MOAXOAE M CTPOWUTCS MO MOAY/IbHOMY TUMY C
BO3MOXHOCTbK OCBOEHMS HA PYCCKOM M aHITMICKOM
A3bIKaxX AUCLMMIMH MO aHAaTOMUM, Grnonoruu, buo-
dusnke, gpepHor duU3MKe, B3aUMOLENCTBUIO M3-
NyYeHWs C BELLEeCTBOM, MIAHWPOBAHMUIO Ny4YeBOM
TepanuM M AMArHOCTMKM, PaAMOXMMWUK, OCHOBAM
KIMHWYECKOM [03MMeTpun M 0bpaboTke MeanKo-
6uonormyeckon UMHdOpMaLMK, MaTeMaTUYeCcKoMy
MOZENMPOBaHMIO B MeauLMHe, B1onorum u ap.

KoHKypeHTHble MpenMyLLecTBa NpOrpaMMbl CBS3aHbl
C BO3MOXHOCTbIO OCBOEHMSI CaMOM COBPEMEHHON B
Mupe NpubOpHOWM M aHanuTMYeckor 6asbl B obnactu
SAEPHOM MeAMLMHbI Ha 6a3e paanonorMyecknx Km-
HWK M npou3BoauTenein obopynosaHus. [lporpamma
obecneyeHa BbICOKOKBAaTMOULMPOBAHHbBIM Npenoja-
BaTe/IbCKUM COCTaBOM W3 CMeLManncToB OpraHusa-
LM pa3paboTyMKOB, UMEIOLLMX OMbIT paboTbl B BeAy-
WMX MMPOBbIX HAY4YHO-0OPa30BaTENbHbIX LIEHTPAX.
[lng ycuneHus kanpoBOro noteHuMana Nporpammbl
npeLyCcMOTPEHO MpUMalleHne BeayLwmx npodecco-
poB 13 By30B, BXoaswwmx B Ton-100 pertunra QS.

B coBpeMeHHOM MUpe, OAHUM U3 IM06abHbIX BbI30-
BOB Y€/I0BEYECTBY, ABNSETCA NOBbILIEHWE KayecTBa
1 NPOAOIKUTENIbHOCTU XKU3HU HACENEHUS MIAHETI.

[popbiBHbIE pe3ynbTaThl UCCNEA0BAHUI MOCNEAHUX
net B 0bnactu SAEpHON MeauUMHbI U pagMaLMoH-
HbIX TEXHONOMUIA ChOPMUPOBANK NPOYHbIA PyHAA-
MEHT A9 CO3[4aHUS BbICOKOTEXHONOMMYHBIX pa3pa-
60TOK B 0651aCTU 3P EKTUBHBIX METOAO0B paHHen
[AMarHoCTUKM 3a60n1eBaHNUMA, HOBbIX JIEKAapCTBEHHbIX
npenapaToB, pereHepaTUBHbIX TEXHONOrMMI, Buo-
MHOOPMATUKK, HEUTPOHHOM M Ny4eBOW Tepanuu.
B 6nwxanwme rogbl 3TM pa3paboTkM MO3BONST KO-
peHHbIM 06pa3oM U3MEHUTb KaYeCTBO M MPOLOMKU-
TENIbHOCTb KM3HW MUIMOHOB NIOAEMN.
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