O CTPATETHYECKHX HAIIPAB/IEHUAX
MEJJHKO-BHOJIOTHYECKHX HCCIIEJJOBAHHH

YBakaeMble yuTaTeIH, JOPOTHE KOJLJIern!

C »srtoro roma CeBepHbll (ApPKTHYECKHIN)
¢denepanbHbiil yHUBepcuTeT umeHu M.B. Jlo-
MOHOCOBAa HAUMWHAET BBIMYCK HOBOH cepuu
KypHana — «Meanko-OMOIOTHYEeCKUE HAyKH».
PazBuTtue ceBepHOil (MONSAPHOI) MEAMIIMHBI U
3[PaBOOXPAHEHUS — OHO U3 TPUOPUTETHBIX Ha-
NpaBJICHUI pa3BUTHUS yHUBepcuTeTa. B pamkax
storo Hampasienuss B 2011 rogy Obl1 co3nan
NHCcTUTYyT Meanko-OMOIOTHUECKUX HCCIeI0Ba-
Hui (MMBU), ocHOBHas AesATETbHOCTh KOTO-
pOTO cocpenoToYeHA Ha M3YYEHUU MEXaHU3MOB
ajanTalMu M 310poBbsA uyenoBeka Ha Cesepe.
Jlns moBBIMIEHHUS] YPOBHS HAyYHBIX HMCCIIEIOBA-
Huii B 2012 rony B crpykrype UMBU o6pa3zo-

© I'pubanos A.B., Ixxoc 10.C., 2013
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BaH [[eHTp KOJUIEKTHBHOTO TOJb30BaHMsS Hay4-
HBIM MEIHKO-OMOJIOTHYECKUM 000pyIOBaHUEM
«ApktukMen». DopMUpPOBaHHE COBPEMEHHO-
r0 HCCIIEIOBATENbCKOTO KOMILIEKCA, MO3BOJIUT
BBINIOJIHATHh (DYHAMEHTAJIbHBIC W MPHUKIIATHBIC
Hay4YHBIC HMCCIIEIOBAHMS, OTBEYAIOUIUX MEXKIY-
HapOJHBIM CTaHIApTaM, B T. 4. HA MOJICKYJISIp-
HOM ¥ TCHETHYECKOM YPOBHSX, IPUBIEKAThH
BEIYIINX POCCUUCKHUX M 3apyOeKHBIX YUYEHBIX.
3T0, B CBOIO OUEpe/b, MO3BOJIUT pa3padaThiBaTh
KOMILICKCHBIE MPOEKTHI MOJIHOTO [HKJIA, Pean-
3yeMbie Ha TexHomormueckoi miardopme «Me-
IUIHA OyAyIIero», 4JIeHOM KOHCOpIUyMa KO-
Topoi yuuBepcuret ctan B 2012 rogy.



B UnctutyTe MEaMKO-OMOIOTHYECKUX UCCIIe-
JIOBAaHUW MMEETCS acTUpaHTypa M JOKTOpaHTypa
no criermanbHocTH 03.03.01 — dusmonorus, cos-
JlaH coBeT Mo 3amuTe aucceprauuii. [loarotoBka
MOJIOZIBIX KBaJM(UIMPOBAHHBIX KaJapoB, oOma-
JMAIONIMX KPUTUYECKUM MBIIIICHUEM U HCCIeNO-
BaTEJIbCKUMU HAaBBIKAMHU, OPUEHTHPOBAHHBIX Ha
NPOEKTHBI W KOMaHAHBIM MOIXON, YMEIOUINX
OpaTh Ha cebs OTBETCTBEHHOCTH 3a MPOEKT U KO-
MaH/Jy B CHUTyaIlill HEOTPENCICHHOCTH W Orpa-
HUYEHHOCTH PECYPCOB, BIAJICIOLIUX MEXKKYIb-
TYpHBIMU KOMMYHMKAIIUSIMU TOBBIIIAET YPOBEHb
MIPOBOJIUMBIX UCCIIEIOBAHUM, TTO3BOJISIET MHTETPU-
pOBaThCs B MEXIYHAPOJHOE HCCIIEI0BATENBCKOE
IPOCTPAHCTBO U COOTBETCTBOBATh COBPEMEHHBIM
BBI30BAM BPEMEHH.

3a mocnennue necstuinetus B Poccun u mupe
cdepa mcciaenoBaHU W pa3pabOTOK IpeTepriena
cyuiectBeHHble M3MeHeHus. Eie B koHue XX Beka
pOJIb HAYYHO-TEXHUYECKOW TOJIMTHKH 3aKJIroda-
7ack B (MHAHCHPOBAHUM (DyHIAMEHTAIBHBIX HC-
CJIeZIOBaHUI M 00ecneueHny npolecca reHepatun
HOBBIX 3HAHUH, a TaKKe B MOAJCPKKE HAYUHBIX
OpraHM3alMii U HMCCIIeI0BaTeNbCKoi HH(ppacTpyK-
Typbl. Ilo mMepe uHTeHCH(UKAIMK HAyYHBIX HC-
CJI€ZIOBaHUM, MOBBIILIEHUSI UX BIUSHUSA HAa MOJEp-
HU3AIMI0O U KOHKYPEHTOCIIOCOOHOCTh SKOHOMUKHU
[JIaBHBIM HAIPaBJICHUEM CTPATETHH PAa3BUTHS Ha-
YKH ¥ WHHOBAIIMM CTajO CO3JIaHHUE YCJIOBHM IJIA
NOBBIIICHUST 3()(HEKTUBHOCTH HCCIIENOBAaHUNA U
(dbopMHpOBaHHS B3aUMOICHCTBHS HAYKH 1 OU3HEcA.
B Hactosimee Bpemsi B pamkax peanuzarmu [ocy-
JlapcTBEHHOU nporpaMMbl PO «Pa3Butre Hayku u
texnonoruit» Ha 2013-2020 roael mpemycMoTpe-
HO CO3/[aHU€ HAyYHO-TEXHOJIOTUYECKOro 3ajeia U
(dbopMHUpOBaHHUE HCCIIEIOBATENHCKOTO MOTEHIINAIA
Ha MPUOPUTETHBIX HANpaBICHUAX Pa3BUTHUSA, Ipe-
JKJIe BCEro, MEKOTPACIEBOM HaNpaBIEHHOCTH, OC-
HOBBIBAIOIIETOCS HAa CcHCTEME (yHIaMEHTaIbHBIX
HAay4yHBIX MCCJIEIOBAaHUM, pPACHIMPEHHE Y4yacTus
KOPIIOPaTHBHOTO CEKTOpa B PECYpCHOM obecrieye-
HUH HUCCIICIOBAHUHN U pa3pabOTOK AJIsi OpHUEHTAIIUN
UX Pe3yJIbTaToB Ha MPAKTUYECKOEC NMPUMEHEHUE U
KOMMEPIHAIN3ALNIO, & TAKKE HHTETPALIUS POCCHI-
CKHUX HCCIIEIOBAaHUHN U pa3pabOTOK B MEXITyHAPO/-
HOE€ HAyYHO-TEXHOJIOTHYECKOE MPOCTPAHCTBO.
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HecmoTps Ha HEYKIOHHOE HapallMBaHUE 3a-
TpaT Ha HayKy, KOTOpble JOCTUIIIU B psJie CTpaH
ypoBHs 2-3 % BBII, naxe cambie Gorarsie ro-
cyAapcTBa HE MOTYT ce0e MO3BOJUTh BECTU UC-
CJIeJIOBaHUsl HA COBPEMEHHOM YPOBHE 10 BCEMY
¢poHTy. B cBsi3u ¢ 3TUM BO3HUKIA HE0OXOIHU-
MOCTh BBIOOpa TNPUOPHUTETHHIX HANPABICHUM,
Ha KOTOPBIX JOJKHBI ObITh CKOHLIEHTPUPOBAHBI
OCHOBHbIE yCUJIUS MIPABUTENIHCTBA U B KOTOPbIE
JOJDKHBI B TIEPBYIO OuYe€pelb HHBECTHPOBAThH-
Csi COOTBETCTBYIOIIME OIOKETHBIE CpEACTBa
(Cokonos A.B., 2007).

Brigenenne nOpuUOPUTETHBIX — HampaBlIeHUMN
3aBUCUT OT psAna (PaKTOPOB MEXKITYHAPOAHOTO U
HAIlMOHAJIBHOTO YpOBHEH. BHemHUMHM BbI30Ba-
MU JUJIsl Pa3BUTUSL MEIUKO-OMOJIIOTMYECKUX HayK
SIBIISIFOTCS: TIOSIBIIEHUE HOBBIX HAYYHBIX TEXHOJIO-
THiA; T100aIbHass MHPOPMATU3AINS; PEIICHHE BO-
MPOCOB NPOPUIAKTUKY, TUATHOCTUKU U JIEUCHUS
OoJie3HEH C MCIOJIb30BAHUEM HOBBIX HAy4HBIX
MOJXO/I0B, TAKUX KaK MPOYTEHHE I'eHa, TepareB-
TUYECKUE MAHMITYJISUN HAa YPOBHE KIETOK U OT-
JIEJIbHBIX MOJEKYIN, MOAEIUPOBAHUE C MOMOIIBIO
O0roMH(GOPMAIIMOHHBIX TEXHOJIOTUH; YCHIIEHUE
KOHBEPreHIIMU HayK (B MEPBYIO Ouepeab — HAHO-
ono-uado-korautuBHbIX (HBUK) Hayk) u ¢dop-
MHUpOBAaHHE Ha JTOM OCHOBE KOHBEPIEHTHBIX
HBUK-texnonoruii; BO3pacTaHUue PUCKA pa3BUTHS
MaHJAEMHH HOBBIX HITAMMOB BUPYCOB, IMOSIBJICHHUE
SMUIEMUN U BCTIBIIIEK TAaBHO 3a0bITHIX MH(EKIMA
BBICOKOT'O YPOBHSI ONACHOCTH; YBEJIIMYEHUE KOJIH-
YeCcTBa MOXKHJIOTO HACENICHHs; U3MEHEHHE KJInMa-
Ta IUTAHETHI U ApyTHE.

K BHyTpeHHUM BbI30BaM i pa3BUTHS MEIU-
1uHbI B Poccun 0THOCATCS CHUKEHUE Cpe/IHeH po-
JOJDKUTEIBHOCTH JKU3HU; BBICOKAas CMEPTHOCTH
oT OoJIe3Hel cepAla U CepACYHO-COCYUCTON CH-
CTeMbl, OPraHOB JIbIXaHUs, paka, quadera; HeJo-
CTYMHOCTb KBaJIM(UIMPOBAHHON METUIIMHCKON
MIOMOIIM B TPYAHONOCTYITHBIX paliOHax; HU3KWU
YPOBEHb TEXHOJIOTHUECKON 0a3bl; HEIOCTATOUHBIN
YPOBEHb PA3BUTHS MEIUIUHCKON MPOMBILILIEHHO-
CTH; Y/IOBJIETBOPEHUE IOTPEOHOCTH POCCHICKOTO
(apMaIeBTHUECKOTO PhIHKA B BHICOKOTEXHOJIOTHY-
HBIX JIEKAPCTBEHHBIX CPEJCTBAX OTEUECTBEHHOTO
npousBozcTBa MeHee yeM Ha 20 %. CoracHo npo-



exTy CTpaTernueckoil mporpaMmmbl UCCIIEOBAHUN
Texnonornueckoii miardpopmer «Meaunuaa Oyry-
IIEr0» Hay4YHBIN MOTEHIIMAN U YHUKAJIbHAs CUCTE-
Ma MEKIMCHUIUTUHAPHBIX HAYYHBIX HCCIIEIOBa-
HUH, CIIOCOOHOCTh YYEHBIX T€HEePHUPOBATH HOBBIE
UJICH ¥ TEXHOJIOTUH BCE €IIE SBIISIOTCS KIIFOYEBBIM
pecypcoM HaMOHAJIBHOW PocCcuiickol 3KOHOMMU-
ku. OIHAaKO B HACTOSIEEe BpeMsl He HaOI0IaloTCs
KPYITHOMACIITaOHbIE TEXHOIOTUYECKUE TPOPHIBBI
B MEAMIMHCKON M (hapMalieBTUUECKON MPOMBIIII-
JICHHOCTH, WHTEHCHUBHOE OCBOCHHE HMMEIOIINXCS
pe3ybTaToOB MCCIENOBaHUN U pa3paboTok. Boc-
NPUUMYUBOCTh OWM3HECAa K MHHOBAIIMOHHBIM TEX-
HOJIOTHSIM OCTaeTCsl HU3KOM.

OTBeThl Ha TI00AIbHBIC U HAIIMOHAJILHBIC BBI-
30BbI Pa3BUBAIOT MIEPCIIEKTUBHbIE HOBBIE TEXHOJIO-
MM U (GOPMHUPYIOT HANpaBICHUS UCCIIEA0BAaHUN B
oOiactu MenuKo-Onoornyeckux Hayk. Hambosee
BaXHBIMU Ui Oyaymiero Poccum sBnsitores pas-
paboTku B cdepe OMOCECHCOPOB, OMOMEIUIIUHEI,
KJICTOYHBIX, TEHOMHBIX M MOCTT€HOMHBIX TEXHO-
JIOTHIA.

B olnactu KIeTOUHBIX TEXHOJIOTUN OOJbIIOE
3HaYEHHE TMPHUAACTCS TMPOBEACHHUIO (yHIAMEH-
TaJbHBIX UCCIIEAOBAaHNUN, HATIPABICHHBIX Ha BBISB-
JICHWE MOJICKYJISIPHBIX U KJIETOYHBIX MEXaHHU3MOB
TpaHcpopMalyi HOPMAJIbHBIX KJIETOK B PaKOBBIE,
PacKphITHE MOJICKYJISIPHBIX MEXaHHU3MOB percHe-
panuu TKaHe.

BuoceHcopHbIe TEXHOIOTUU UMEIOT OOJbIIOe
BJIMSIHME Ha TOBBIIICHUE KayecTBa JKU3HU 4YEJIO-
BEKa, Mpejylaras paHHIO TUArHOCTHKY 3a0oJe-
BaHWI, BBISIBIICHHE BPEAHBIX BEUIECTB B IMUILE U
okpyxatomieit cpene. IlpoBomutcs paspaborka
TeCT-cucTeM, OMOCEHCOPOB U OUOYHTIOB JIJIS JTUa-
THOCTHKH OHKOJIOTUYECKHX, NH(PEKIIMOHHBIX, CH-
CTEMHBIX U HACIIE/ICTBEHHBIX 3200JIeBaHUH.

[Iporpecc reHOMHBIX ¥ TOCTTEHOMHBIX TEXHO-
JOTUH ONpenessieTcss yCTaHOBJICHUEM B3aMMOC-
BSI3U MEXIy MYyTalUsIMH B T€HOME U NpoduieM
JIEKApCTBEHHOW YCTOHYMBOCTH TAaTOT€HHBIX MHU-
KPOOPraHU3MOB; PACKPBITUEM IIPUUYUH MHOTO(aK-
TOPHBIX T€HETHUYECKHUX 3a00JIeBaHUN W Tpeapac-
MOJIOKEHHOCTEH K HUM, B YaCTHOCTH, CBSI3aHHBIX
C HENpPaBUJIBHOM 3KCIIPECCUEN TeHOB; YCTaHOBIIE-
HUEM KOPPEJSIIHA MEXIy TeHETUYECKUMH TTOJIH-
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MopdHU3MaMy U BapHaHTaMH (YHKIIMOHUPOBAHUS
pa3IMYHBIX CHCTEM opraHu3Ma. B mpaxrtuyeckom
IUTaHe Hanboyiee TEpCIEeKTUBHBI MOUCK HOBBIX
MOJICKYJISIPHBIX MHIICHEH IS CO3JaHHsS HOBBIX
JIEKapCTBEHHBIX CPEJCTB M paHHUX MapKepoB 3a-
OosieBaHMH, CO3JaHME BAKLMH IPOTUB HIMPOKOTO
Kpyra 3a00JIeBaHUI; CHCTEMBI JJOCTaBKH OMOJIOTH-
YEeCKH aKTHBHBIX COCTUHEHUH K OpraHaM-MHIIIe-
HSIM, B TOM YHCJI€ C UCIIOJIb30BAaHUEM HAaHOYACTHII.

[TocTreHOMHBIE TEXHOJIOTUH IMO3BOJISIOT pa3-
pabarbIBaTh M BHEAPSATh WHAMBHUIYAIbHYIO, OC-
HOBAHHYIO Ha KJIETOYHBIX M OHMOMOJIEKYJSPHBIX
METO/laX JAMArHOCTHKY KaK IPEIpacroyIOKEeHHO-
cTeil K 3a00JeBaHUSAM, TaK W HMHIUBHIyaJTbHBIX
0COOEHHOCTEH pa3BUTHSI M TeueHHs 3aboJeBa-
Hui. K MHHOBAIIMOHHBIM pa3paboTKaM NEPCOHH-
(GUIMPOBAHHON MEIUIIMHBI MOXHO OTHECTH CO3-
JlaHWE WHAWBUAYAJIBHBIX KJIETOYHBIX BAaKIWH WU
peryisiliii UMMYHHOTO OTBETa C NPUMEHEHUEM
ayTOJIOTMYHBIX (IIPOUCXOASIIMX U3 OpraHu3Ma
CaMoro MaiueHTa) JeHIPUTHBIX KJIIETOK, a TaKkKe
CO3JJaHHE METO/IOB AJaNTHBHON MMMYHOTEpAIHu.
OnHUM U3 aceKTOB NepCOHU(PHUIIMPOBAHHON Me-
JMILIMHBI CTAaHYT METOIbI JICYCHUs] HA OCHOBE ayTO-
JIOTHYHBIX CTBOJIOBBIX KJIETOK. Takue TeXHOIOTHH
[IMPOKO TPUMEHSIOT JJISl JICUCHHS CepACYHO-CO-
CYIUCTBIX, OHKOJIOTUYECKUX 3a00NeBaHUM, s
HyXJ pereHeparuBHON MmenuiuHbl (ITansues M.,
2011). K macrosmieMy BpeMeHH B Halled cTpa-
HE ye pa3paboTaHa METOIUKA «BBIPALIMBAHUS
SMUIEPMAJILHOTO TPAHCIUIAHTATA [UIsl JICUCHUS 00-
IIMPHBIX 0’KOTOB M APYTUX TPABM KO’KHOTO TIOKPO-
Ba HA OCHOBE CTBOJIOBBIX KJIETOK KOXKHM IallMEHTA,
YCHELIHO BeRyTcsl pabOThl MO «BBIPALIMBAHUIO»
COCY/IOB.

Cpenn HayKOEMKHX HAmpaBICHHUH IMPeAro-
JaraeTcsi pocT o0beMa UCCIeI0BaHUi B 00IacTH
CO3/JaHUsI HOBBIX MHHOBAIIMOHHBIX JIEKAPCTBEH-
HBIX CpPEICTB, a TaKkK€ MHOTOKOMITOHEHTHBIX
OMOKOMIO3UTHBIX METUIIMHCKUX MaTepHaIoB, B
T. 4. OPTONEAMYECKUX UMIUIAHTAHTOB M COBpE-
MEHHBIX IepeBA304YHbIX cpenacTB. [IpoBogutcs
pa3paboTka OECKOHTAKTHBIX METOIOB IUArHO-
CTUKH M JIeUeHHs, 1ab0paTOpHON TUATHOCTHKU
0 MECTy JedeHuss OojpHOro — point-of-care
(POC).



B oOmactu HelipoHayk MpUOPUTETHOE pa3BU-
THE UMEIOT OTPACIIY, CBSI3aHHBIE C BU3YyaIH3alIlei
MeTaboINYeCKOr, HEHPOXUMUIECKONH U DJIICKTPH-
YECKOW aKTMBHOCTU MO3ra B Pa3IMYHbIX (YHK-
IIUOHAJIBHBIX COCTOSHUSX, Pa3pabOTKON KOMITBIO-
TEPHBIX TEXHOJIOTUH aHAJIM3a U KIacCH(HUKAIHH
UIEKTPUYECKUX TMPOLIECCOB, HEHPOUMMYHOJIOTHS
1 Helpoxumusi. bonbiiol BKiaa B pa3BUTHE HEM-
poHayku OyayT BHOCHUTH KOMILUIEKCHBIE HCCIIENO-
BaHUS, 00BEIMHSIONINE €€ OTPACITH Ha Pa3TMIHBIX
YPOBHSIX — OT CUCTEMHOTO JI0 MOJIEKYJISIPHO-TeHe-
TUYECKOTO.

CoracHo MpOTHO3Y Pa3BUTHS MEAUIIMHCKOM Ha-
yKu Ha riepuoz 10 2025 royia 3HaYUTEIbHOE PA3BUTHE
MOJTy4yaT UCCIENA0BaHUsS OMO(PU3MYECKUX SIBJICHUM,
BO3HUKAIOIINX B KJIETKAaX M OpraHax Mpu KOHTAaKTe
C MarHUTHBIMH, SJIEKTPOMATHUTHBIMH, ()OTOHHBIMU
U JIpyTUMHU 3HEPreTHYECKUMU MOISIMUA. BO3MOKHBI
HPOPBIBBI U OTKPBITUS B 00JIACTH KBAHTOBOM (PM3UKN
(YHKIIMOHUPOBAHMS KJIETOK, B TOM YHCJIE B CTPYK-
Type 3aps70B MEMOpaH KIIETOK, SHEPTHU JBHKCHHS
KJIETOK B TIOTOKE JABIKYILEHCS KPOBH IO COCYIaM,
B3aUMOJICUCTBUSL KJIETOK HE TOJIBKO C MOMOIIBIO
MOJIEKYJISIPHBIX MECCEH/KEPOB, HO U C TIOMOIIBIO
CBOOOJIHBIX M CBSI3aHHBIX SJIEKTPOHOB. BO3MOXKHBI
UCCJIEZOBAHUS BIMSHUS KBAapKOB Ha CTPYKTYpy U
(YHKIIMIO KUBBIX OPraHU3MOB.

Haubonee BrICOKHMIT YPOBEHb UCCIETOBAHUN 1
pa3paboToK XapakTepeH s OHMOWH(pOpPMAIHOH-
HBIX TEXHOJOruil. B Kpyr ucciemnoBaHuil BOBIE-
KaroTcss MH(POpPMaLlMOHHbBIE OETTKOBBIE CTPYKTYPHI,
JAHK, PHK, mHOTrMe XUMHYCCKHE COCIMHCHHUSI U
SHEPreTUYeCKHe KOMIIOHEHThI CaMOro OpraHu3ma
U OKpy»atolle yenoseka cpenpl. Ha 3Toil ocHo-
Be Oy/IyT COBEpIICHCTBOBAThCA HH(POPMAIIMOHHBIE
JUArHOCTHUYECKHE METOIMKH: METOIbl BHU3YyasH-
3allMd MO3TOBBIX CTPYKTYp, DPaJAMOHYKIIHJIHBIE,
yABTPa3BYKOBBIE, ncuxopapMakoIOorHiecKoro
aHanm3a u 1p. Heo6xonnmMo co3maBath HOBBIE MH-
(dbopMaroHHBIC KPUTEPHUH IJIsI OIEHKH (PU3UO0II0-
rudeckux Qynkimid. Co3maroTcss MHPOPMAIHOH-
HBIE CUCTEMBI JIJIsl JMATHOCTUKH U TUIAHWPOBAHUS
porpaMM Teparnud COBPEMEHHBIX 3a00JIeBaHUN
YeJIoBeKa.

B coorBercTBUM C MEXKIYyHAapOAHBIMU TEH-
JNEHIMSIMH  CYIIECTBEHHOE BHUMAaHHE YJIEISIeTCs
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Pa3BUTHIO TPOPUIAKTUYCCKON METUIMHBI, pa3-
paboTKe M BHEIPEHUIO HOBBIX 3()(HEKTUBHBIX Me-
TOJIOB TIPEMyTIPEKIACHUS 3a00JICBaHMA, OXPAaHbI U
YKPEIUICHUS 3I0POBbs JCTEH, YIyUIICHHS 310PO-
Bbsl pa0OTAIOIIETO HACEICHHS U 00SCIIEUCHUS CO-
IUATBHO AKTUBHOW KU3HU JIIOASM TMPEKIOHHOTO
Bo3pacta. B 3apaBoOXpaHeHHH BCEX CTpaH MMe-
€TCsl OTPOMHAsI MOTPEOHOCTH B pa3padOTKe HOBBIX
Y MHHOBAITMOHHBIX ITOJIXO00B, COOTBETCTBYIOIINX
3arpocaM CTaperomuX OIS U HAaCETICHHS.
JlasipHelIee pa3BUTHE TOTyYaT Hay4HBIC HCCIIC-
JIOBaHUSI B 00JIacTH OOIIECTBEHHOTO 3/I0POBbS,
3HaYEHUE KOTOPHIX B COBPEMEHHOM MHUpPE B IIO-
CJIETTHWE TOIBI TTOCTOSIHHO Bo3pactaeT. Mccieno-
BaHUE JICHCTBUS OCHOBHBIX (DAKTOPOB, BIUSIONIUX
Ha 3JI0POBHE, TO3BOJUT MPOBOAUTH Pa3zpabOTKy
METO/IOB HANPaBJICHHOTO BIUSHUSA W yIPaBICHUS
TUMH (PaKTOpaMH.

B Hactosiiiiee BpeMsi ¢ y4ETOM ONpEICIICHUS
HallMOHAJBHBIX MHTEPECOB M CTPATETHUYCCKUX
npuopuretoB Poccuiickoit denepanun B ApKTHKe
KpaiiHe aKTyaJbHBIM SIBISICTCS TIpoBeaeHue (yH-
JTAMCHTAJIbHBIX U TIPUKJIAJHBIX HAyYHBIX HCCIICIO0-
BaHMI 110 HAKOTIJICHUIO 3HAHUH W Pa3pabO0TOK JIst
oOecrieueHus IPON3BOJICTBEHHOH IEATEITHHOCTH B
MIPUPOTHO-KITUMATUICCKUX YCIOBUAX APKTUKH H
Ceepa Juisi oOecrieueHUs PeIIeHusl 3a/1a49 COIH-
AIbHO-2KOHOMHUYECKOTO Pa3BUTHUS CTPaHBl U IKO-
JIOTUYECKOM 0€30I1aCHOCTH.

Ha coBpemeHHOM »3Tane B OOJBIIMHCTBE
PETHOHOB TPOMBIIIJICHHOTO OCBOCHHUS IMIUPO-
KO TIPUMEHSETCs BaXxTOBas OpraHu3anus Tpyna,
qTo TpelyeT penieHus psna GyHIaMEeHTaTbHBIX
MEJINKO-OMOJIOTHYECKUX MpodieM. MeaunuH-
CKas HayKa HE pacroJiaraer JO0CTAaTO4YHO 000-
CHOBaHHOW WH(}OpManuen, KoTopas MO3BOJIUIIA
OBl IPEABUICTH OJMVIKAWIINE U OTAAJICHHBIC 1O-
CJICACTBUS JUTUTEIBLHON pabOThI B TOAOOHBIX yC-
JIOBUSIX, IPOTHO3UPOBATH BO3MOXKHBIE HapyIlle-
HUSI COCTOSIHHS 37]0pPOBbsI, HOPMHPOBATh TPYH H
MPOU3BOJIUTh WHIWBUAYAJIbHBIH OTOOP BaXTEH-
HBIX PaOOTHUKOB, UCXOJsS M3 DKOJIOTHYECKOTO
mopTpeTa.

ApKTHKa SIBISCTCSA MEXIYHAPOIHBIM IIPO-
CTPAHCTBOM M TIPOOJIEMbI B APKTHKE SIBIISIOTCS
MeXayHapoaHeiMu. MccnemoBanuss B ApKTHKE



JaloT OOJbllle OCHOBAHWU JJISl COTPYIHUYECTBA,
KOOTIEpAIlMH C MEXTyHAPOIHBIMU COOOIIIECTBAMH.
[IpropuTETHEIMHA HANPABIECHUSMH UCCIEN0BAHUN
MHUPOBBIX YUYEHBIX SIBJISIIOTCS INIOOAJbHOE IOTE-
IJICHUE 1 UBMCHCHUC KIIMMarta, YIy4YIlICHUEC Kadc-
CTBA )XM3HU KOPEHHOT'O HACCJICHUA U COLIMAJIbHBIX
YCIOBUW XO3SIMICTBEHHOW JEATEIBHOCTH, 310PO-
BOE NUTaHHE, 0€30MacHOCTh paboThl B APKTHKE,
3I0pOBbE MU OKa3aHHWE MEAUIIMHCKOW MOMOUIU B
MaJIOHACEJIEHHBIX 00J1acTAX ¢ OOJBIIMMH PacCTO-
STHUSMHU.

[IpoBenenue wuccienoBanuii Ha CeBepe U B
ApKTHKE YCKOPUT IPOLIECC OCBOEHUSI ATUX Tep-
puTOpuii, MpUBENET K TpaHC(Eepy HOBBIX TEXHOJIO-
U 1 SKOHOMHYECKOMY Pa3BUTHIO PETHOHA.

Takum o00pa3oM, OCHOBHOE MpPaKTHYECKOE
IMPUMECHCHHUE TEXHOJIOTUH YKUBBIX CUCTEM oXxunga-
eTcs B chepe MEAUIIMHBI, BKIIOYAs METOJBI JHa-
THOCTUKH, MPO(UIAKTUKU U JIedyeHHUs 3abojeBa-

Hui. [loHMMaHHWE MOJIEKYJSIPHBIX MEXaHHU3MOB
(YHKIMOHUPOBAHHUS KUBBIX CHCTEM B COUCTAHUU
C BBICOKUMH TEXHOJIOTUAMU B 00J1acTH (hapMaleB-
THUKHU, NPUOOPOCTPOEHUS U HOBBIX MaTepuajoB
MO3BOJIUT CO3/aBaTh HOBBIE BBICOKOKOHKYPEHT-
HBIE TPOAYKTHI aisi meauuuHbl. Ocoboe BHUMa-
HUE y/IeN1eTCsl KOMIUIEKCHBIM IIPOEeKTaM, obecre-
YUBAIOIIUM HanOoJiee OBICTPHIN BHIXOJ HA CTAIUIO
WHHOBAIIMOHHBIX MPOAYKTOB, NPUBICYCHUIO K
YYaCTHIO B TPOEKTAaX WHBECTHLMOHHBIX OM3HEC-
CTPYKTYP U MOJIO/IBIX YUEHBIX.

MBsI HazieeMcsi, 9TO Halll KypHaJl CTaHeT IIOo-
KO U1l 00CYK/I€HUS] HOBBIX, MEPEIOBBIX UC-
ciefoBaHuil U paspabotok B Poccum u mumpe, a
Takxke OyneT crnocoOCTBOBaTh OObEAMHEHHUIO Ha-
YYHOTO COOOIIECTBa C MPEICTAaBUTEISIMUA OM3HECa
Y TOCYAapCTBa.

JKenaem aBTOpaM, pEeLIEH3EHTaM U UHUTaTEISIM
TBOPUYECKUX YCIIEXOB U BOIUIOIEHHS HAYYHBIX HUJIEH.

I'PUBAHOB Anamonuit Bnaoumuposuu,

3acaysicennbvlll desmens Hayku P®, ookmop meduyunckux Hayk, npogheccop,
OUPEKMOpP UHCMUMYMA MeOUKO-OUON02ULECKUX UCCIe008AHULL

Ceseproeo (Apxkmuueckozo) hedepanvhoco ynugepcumema

umenu M.B. Jlomonocosa, 3amecmumeins 2n1agH020 pedaKmopa HCypHaid

JI?KOC FOnus Cepzeesha,
KaHOUOam MeOUYUHCKUX HAYK, O0YyeHm,

3amecmumens oupexmopa no Hayunou pabome LIKII «ApxmuxMeoy,
yuacmuux unmezpuposannou npozpammel MY CKOJIKOBO
«Apxmuuecxuti gexmop.: cmpameaust pazsumus CADY »,
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STRATEGIC AREAS OF MEDICAL AND BIOLOGICAL RESEARCH

Dear readers and colleagues!

Starting from this year, Northern (Arctic)
Federal University named after M.V. Lomonosov
is launching a new series of the journal: “Medical
and Biological Sciences”. Development of
northern (polar) medicine and health care is one
of the university’s priorities. For this purpose,
the Institute of Medical and Biological Research
(IMBR) was established in 2011; its primary
activities are focused on the study of adaptation
mechanisms and human health in the North. To
improve the level of scientific research, IMBR
established in 2012 a center for shared use of
equipment “ArcticMed”. The new up-to-date
research complex will enable us to perform
basic and applied research meeting international
standards, including research at molecular and
genetic levels, and to attract leading Russian
and foreign scientists. This, in turn, will allow
us to develop integrated complete cycle projects
being implemented on the technology platform
“Medicine of the Future”, the consortium of which
the university joined in 2012.

The Institute of Medical and Biological
Research holds postgraduate and doctoral courses
in physiology and has established a thesis council.
To enhance the level of research conducted and
get integrated into the international research space,
being able to meet contemporary challenges, we
need to train young skilled personnel with critical
thinking and research skills, project- and team-
oriented, possessing cross-cultural communication
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skills and able to take responsibility for the project
and the team in a situation of uncertainty or limited
resources.

Over the past few decades, the R&D sphere has
undergone significant changes both in Russia and
the rest of the world. As early as in the late 20th
century, the role of a science and technology policy
was to fund basic research and ensure generation
of new knowledge as well as to support research
institutions and infrastructure. As the scientific
research intensified and enhanced modernization
and competitiveness of the economy, higher
efficiency of research and better cooperation
between science and business became the key
objectives for the science and innovation strategy.
Currently, the Russian Federation State Program
“The Development of Science and Technology” for
2013-2020 provides for laying the scientific and
technological groundwork and forming research
potential within the priority areas of development,
especially cross-sectoral ones, based on the system
of fundamental research. In addition, the program
stipulates increased participation of the corporate
sector in providing resources for R&D in order
to put their results in practice and introduce them
into the market; it also involves integration of
Russian R&D into the international scientific and
technological space.

Despite the steady growing investments in
science, which in some countries have reached the
level of 2-3% of GDP, even the wealthiest nations



cannot afford to carry out up-to-date research
on all fronts. Therefore, it became necessary to
select strategic areas requiring top-priority budget
funding for the government to focus on (Sokolov
A.V,,2007).

The choice of priority areas depends on several
factors at both the international and national levels.
The external challenges for medical and biological
sciences are: emergence of new scientific
technologies; global informatization; prevention,
diagnosis and treatment of diseases through the
use of new scientific approaches, such as reading a
gene, therapeutic manipulations at the level of cells
and individual molecules, and modelling using
bioinformatics technologies; further convergence
of sciences (first of all, nano-bio-info-cognitive
(NBIC) sciences) and development of convergent
NBIC-technologies on its basis; increased risk
of pandemics of new virus strains, emergence of
epidemics and outbreaks of long-forgotten high
risk infections; rise in the elderly population;
climate change, and other challenges.

Some of the internal challenges to the
development of medicine in Russia include a
decline in life expectancy; high mortality from
heart-, cardiovascular- and respiratory system
diseases, cancer and diabetes; lack of qualified
health care in remote areas; low technology level;
underdeveloped health care industry; less than
20% procurement of domestic high-tech medical
products for the Russian pharmaceutical market.
According to the draft strategic research program
of the technology platform “Medicine of the
Future”, research potential and the unique system
of interdisciplinary research as well as scientists’
ability to generate new ideas and technologies
still represent the key resource for the national
economy of Russia. At present, however, there
are no large-scale technological advances either in
the medical or pharmaceutical industries, and no
intensive implementation of the available R&D
results can be observed. Business is still reluctant
to innovative technologies.

Responses to global and national challenges
develop new promising technologies and form
research areas within medical and biological
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sciences. The most important for the future
of Russia is R&D in the sphere of biosensors,
biomedicine, cellular, genomic and post-genomic
technologies.

In the field of cellular technologies, great
importance is attributed to basic research aimed
to identify molecular and cellular mechanisms of
normal cells transformation into the cancer ones,
and to disclose molecular mechanisms of tissue
regeneration.

Biosensor technologies greatly improve
people’s quality of life, offering early detection of
diseases and identification of harmful substances
in food and environment. Test systems, biosensors
and biochips are being developed to diagnose
cancer, infections, systemic and genetic diseases.

Progress of genomic and post-genomic
technologies is determined by interrelating
mutations in the genome with the profile of
drug resistance of pathogenic microorganisms;
identifying the cause of multifactorial genetic
disorders and susceptibility to them, in particular
those related to incorrect gene expression;
establishment of correlation between genetic
polymorphisms and variants of functioning of
different body systems. In practical terms, the most
promising areas are: search for new molecular
targets to develop novel drugs and early markers
of disease, development of vaccines against a wide
range of diseases, and systems delivering bioactive
compounds to target organs, including those using
nanoparticles.

Post-genomic technologies help us develop
and implement individual, based on cellular
and biomolecular methods, diagnostics of both
disease susceptibility and individual features of
the development and course of the disease. Among
the innovations in personalized medicine one
can name individual cell vaccines and regulation
of immune response using autologous (derived
from the patient’s body), dendritic cells, as well
as methods of adaptive immunotherapy. One of
the aspects of personalized medicine will be the
treatment methods based on autologous stem cells.
Such technologies are widely used for treating
cardiovascular diseases and cancers, as well as in



regenerative medicine (Paltsev M. 2011). By now,
our country has developed a method of “growing”
an epidermal graft based on the stem cells from
the patient’s skin for treating extensive burns and
other skin injuries. At present, successful work on
“growing” vessels has been carried out.

When it comes to science-intensive areas,
we expect more research activities in terms of
developing new innovative medicines, as well
as multi-component medical biocomposites,
including orthopedic implants and modern
dressings. There are being developed noncontact
methods of diagnosis and treatment, as well
as laboratory testing at the site of patient care:
point-of-care (POC).

In the field of neuroscience, priority is given to
the development of the sectors related to imaging
of metabolic, neurochemical and electrical activity
of the brain in various functional states, to the
development of computer technology for analysis
and classification of electrical processes, as well as
to neuroimmunology and neurochemistry. A major
contribution to the development of neuroscience
is expected to be made by comprehensive studies
combining its branches at various levels: from the
system level to the molecular-genetic one.

According to the estimates for the period up
to 2025, medical science will see a significant
developmentinthe study of biophysical phenomena
occurring in cells and organs when in contact with
magnetic, electromagnetic, photonic and other
energy fields. One can expect breakthroughs and
discoveries in quantum physics of cell functioning,
including the structure of cell membrane charges,
energy of cell movement in the flow of blood
going through the vessels, interaction of cells not
only with the help of molecular messengers, but
also with the help of free and bound electrons. The
influence of quarks on the structure and function
of living organisms is likely to be studied.

The highest level of research and development
is characteristic of bioinformatics technologies.
The range of research includes information
protein structures, DNA, RNA, many chemical
compounds and energy components of the body
itself and the surrounding environment. This will

17

serve the basis for improving diagnostic methods,
such as: imaging of brain structures, radionuclide,
ultrasound and psychopharmacological analysis
methods, etc. New information criteria to evaluate
physiological functions are required. Information
systems for diagnosis and planning of treatment
for existing human diseases are being developed.

In line with international trends, much attention
is paid to preventive medicine, development
and introduction of new effective methods of
disease prevention, protection and improvement
of children’s health, improvement of the working
people’s health, as well as providing a socially
active life for the elderly. Health care service
all around the world is in great need of new and
innovative approaches that meet the needs of the
ageing population. We are going to see further
development of research within public health,
which over the last years has been growing in
importance worldwide. Through the study of
key factors affectinging health, we will be able
to develop methods of directed influence on and
control of these factors.

In view of Russia’s national interests and
strategic priorities in the Arctic, it is of great
relevance to conduct basic and applied research
in order to accumulate knowledge and projects
enhancing production activities in the harsh
climate of the Arctic and the North, with the
purpose of facilitating environmental safety and
socioeconomic development of the country.

Nowadays, rotational work is a widely used
employment practice in most areas of industrial
development, which requires solving a number
of fundamental biomedical problems. Medical
science does not have enough validated information
that would enable us to foresee either early or late
effects of long-term work under such conditions,
predict possible health deterioration, standardize
labour and recruit rotational workers on the basis
of the environmental situation.

The Arctic is a global space, and its problems
are international. Arctic researches give more room
for cooperation with international communities.
Priority areas of research for scientists all around
the world include global warming and climate



change; improvement of the quality of life for the
indigenous population and social conditions of
economic activity; healthy eating; operating safety
in the Arctic; health and medical care in sparsely
populated areas with large distances.

Research work in the North and in the Arctic
will accelerate exploration of these areas, involve
new technologies and enhance the economic
development of the region.

Thus, technologies of living systems are
expected to be primarily implemented within
medicine, including methods of diagnosis,
prevention and treatment of diseases. The
knowledge of molecular mechanisms of living
systems, combined with high technology in

pharmaceutics, instrument engineering and new
materials, will enable us to create new highly
competitive medical products. Special attention
is paid to comprehensive projects with a rapid
transition to the stage of innovative products, as
well as to involving investment businesses and
young scientists into the projects.

We hope that our journal will become a new
forum for discussing novel, advanced R&D
in Russia and the rest of the world, as well as
contribute to uniting the scientific community with
the business and state.

We wish our
readers creative
implementation.
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