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AHatonun UBaHoBwuu Npuropbes

HayuHbin  pykoBoguTenb [OCydapCTBEHHOIO  Hay4HOro
ueHtpa Poccuiickon ®epepaumm — WHCTUTYTA MeauKo-
Guonormdeckux npobnem Poccuiickon akagemun Hayk, BuLE-
npe3naeHT Poccunckon akageMmm Hayk, OKTOp MEAULMHCKUX
Hayk, npodeccop, OenCTBUTENbHLIN uneH Poccuirckon
akagemun Hayk u Poccuickon akageMmmn MeauUmMHCKUX Hayk.

Anatoly Ivanovich Grigoriev

Science director of the State Scientific Center of the Russian
Federation — Institute of Biomedical Problems of the Russian
Academy of Sciences, Vice-President of the Russian Academy
of Sciences, Doctor of Medicine, Professor, Full member of the
Russian Academy of Medical Sciences.

Hoporve apy3bs! YBaxaemble konneru!

Bbixon YyenoBeka B KOCMUYECKOE NMPOCTPaHCTBO — Bblaatolliee-
CSl UICTOPUYECKOE AOCTMXKEHME LIMBUINU3ALINN.

OcBoeHwue kocmoca CTano BO3MOXHbIM briarogaps ycnewHomMy
PELLEHMIO HE TONMBbKO TEXHUYECKNX, HO 1 MeanKo-BMonornyeckmx
npobnem, CBsI3aHHbIX C OBEeCneYeHMeM >KU3HeOesaTENbLHOCTU
YyenoBeka B 9KCTpPeMasbHbIX YCMOBUSAX KOCMWYECKOro noneta
(KM). Kaxgomy HOBOMY Liary B MMIOTUPYEMOW KOCMOHaBTU-
Ke npepglecteoBanu rmybokve uccnegoBaHns METOAOB M CMO-
coboB obecneyeHns GesonacHOCTW, NoAAEPKaHUS 300POBbS U
paboTOCNOCOBHOCTM KOCMOHABTOB, BbINOMHAEMbIE B MIHCTUTYTE
mMeauko-6ronornyecknx npodnem (MMBIT) n cMexHbIX opraHu-
3aumsx. 3HauMTeNbHbIA BKMa B BbISCHEHNE MEXaHW3MOB BNU-
AHWA paktopoB KIT Ha pa3nuyHble >XuBble OpraHn3mbl BHECN
MeOuKo-Bronornyeckne nccrnegoBaHns Ha GrocnyTHuKax, 3ano-
XMBLUME (PyHOAAMEHT rpaBUTaLMOHHON Buonorum n unsmonorum
1 co3faBLUMe TEOPETUYECKYIO OCHOBY Ans pa3paboTku cpencTs
NpoduUNakTUKKN HebNaronpPUSATHOTO BIMSHUS HEBECOMOCTM.

HayuHyto Lwikorny, cchopMUpOBaBLLYIOCS B MHCTUTYTE, OTIMYaioT
CUCTEMHOCTb, YMEHUE BblOensTe (PyHOaMeHTanbHbIe 3aKOHOMEp-
HOCTW 1 3(P(PEKTUBHO NPETBOPSATL MOMYYEHHbIE 3HAHWS B MPaKTU-
Yyeckve paspaboTku.

B Hactosiee Bpemsi OCHOBHOE BHUMaHWE CMeumanmcToB UHCTU-
TyTa COCPEOOTOMEHO HA MPOBEAEHWN MEOVKO-OMOIOrMHYECKVX nccre-
[0BaHWI, CBS3aHHbLIX C ANMTENbHBIM NPebbiBaHMEM KOCMOHABTOB
Ha OKOI03EMHOW MOCTOSIHHO AEWCTBYHOLLEV OpOUTarbHON CTaHLmu,
C OCYLLIECTBINEHNEM MUMOTUPYEMBIX aKcneauumni Ha JTyHy n Mapc, ¢
NMPOBEOEHMEM 3KCMEPUMEHTOB Ha aBTOMAaTUHECKUX BMONOMMYecKkmx
CMyTHUKAX, a Takke ¢ obecrnedeHem 6e30macHoCTU 1 oNTUMM3aLW-
el [eATeNnbHOCTY YeroBeka B PasnyHbIX SKCTPEMaribHbIX YCIOBUSIX.

Dear colleagues, partners and friends!

The entry of man into outer space is an outstanding historic
achievement of the XXth century civilization.

Space exploration has become a reality because not only
engineering but also biomedical issues related to human life
support in the extreme environment of spaceflight were successfully
resolved. Every further step of manned cosmonautics was preceded
by in-depth studies of methods and ways of ensuring safety, health
and performance of cosmonauts conducted at Institute of Biomedical
problems (IBMP) and related institutions. Biomedical research on
biosatellites was particularly conductive to identifying the mechanisms
through which spaceflight factors influence different living organisms,
as it laid the foundation of gravitational biology and physiology and
provided a theoretical basis for the development of weightlessness
adverse effects countermeasures for human space travel.

The scientific strategy that has come about at the Institute
is distinguished by its comprehensive approach to biomedical
problems, ability to discern fundamental logic and efficiently
translate the acquired knowledge into practical applications.

At present IBMP experts have focused their attention on
biomedical research related to the long-duration stay of cosmonauts
aboard a permanent near-Earth orbital station and future manned
missions to the Moon and Mars, performing experiments at
automatic biological satellites and also on safety and optimization
of human performance in different extreme conditions.
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YBaxkaemble Kosneru, napTHEpPbI U ﬂ,py3bﬂ!

Kocmunyeckas megmumHa n kocmmyeckas bruornorust Kak camocTto-
SATeNbHble 00NacT eCTeCTBO3HAHMSA CO34aBanucb U Pas3BMBanChb
napansesnbHO C NOSBIEHNEM W COBEPLLEHCTBOBaHNEM PaKETHO-KOC-
MMYECKON TEXHUKN. VicToprdeckui otcyeT Obin Hadar ¢ 1951 r, korga
Ha OOpPTYy paKeT CTanu OTMNPaBMSATh XXUBOTHLIX B BEPXHUE CIoW aT-
Moccpepbl, a ¢ KoHua 1963 I. peLLeHreM pyKOBOACTBA CTPaHbl KOC-
MU4yeckas MeguumHa nepeluna B segeHve VIMBIT.

B cBoelt OeAaTenbHOCTU MHCTUTYT, ONMpasicb Ha pesynbraThbl
dyHOaMeHTanbHbIX M NPUKNagHbIX MCCneaoBaHvn, paspabo-
Tan v BHEOPWUN CUCTEMY MEAMLUMHCKOTO obecnedeHns onurernb-
HbIX (0O roga un Gornee) NoNeToB Yenoeeka B kKocmoc. lNMpakTuka
ONVTENbHBbIX MUMOTUPYEMbIX 3KCMeanUMiA Ha cTaHuum «Mup» un
MexgyHapogHon kocmmyeckon ctaHumm (MKC) noatsepavna
ee adhdpekTMBHOCTb. Ha 3Ton ocHoBe co3faeTcs ropasno bonee
CMOXHas cucteMa MeauLMHCKOro obecrnedeHns MexXnnaHeTHbIX
MoneToB B KOCMOC, MpuyemM BorbLIoe 3Ha4YeHMe MMEIOT MiaHo-
MepHOe NpoBeAeHME MOAEMbHbIX HA3EMHbIX 3KCMEPUMEHTOB U
nccnenoBaHvn Ha BopTy NUNOTMPYEMbIX KOMMNIIEKCOB 1 aBTOMa-
TUYECKUX KOCMUYECKUNX annapaToB, NOCTOSHHOE MOy4eHNe yHU-
KanbHbIX AaHHbIX O XXM3HEAEATENbHOCTM OPraHN3MOB PasnnYHbIX
YPOBHEW OHTO- U hNOreHeTNYeCKoro paseutus. Bece ato — sipkoe
NOATBEPXKAEHNE NEPCMNEKTUB KOCMOHABTUKA M POMU MHCTUTYTa
Kak BedyLLero Hay4Horo yupexaeHns Poccum B obnactn kocmu-
Yeckow MeauuMHbI 1 Buonoruu.

WMBI B TecHoM MexayHapoaHoW koonepaumm copMmpoBan
CTpaTernio MeamKko-o0Monormyecknx ccnenoBaHnii B KOCMOCe 0
2030 r. beicTpoe BHeApeHue pa3paboTok KOCMUYECKON MeanLIm-
Hbl B MPaKTUYECKOEe 30paBOOXPaHEHME NOATBEPKAAET HEM3MEH-
HY0 OOBLEKTUBHYHO aKTyarnbHOCTb AEATENbHOCTN UHCTUTYTA.

Dear colleagues, partners and friends!

Space medicine and space biology as independent branches
of life sciences emerged and have been evolving in parallel with
the onset and advancements in rocket and space technologies.
Historic countdown started in 1951 when animals onboard rockets
were launched to upper atmosphere. Since the end of 1963 space
medicine has become the responsibility and domain of IBMP.

Drawing on the results of fundamental and applied research the
Institute developed and introduced the system of medical support
of long-term (up to one year and longer) manned flights to space.
Practical experience of long-duration manned expeditions aboard
“Mir” and International Space Station (ISS) has proved the efficiency of
that system. On the basis of such a system a far more comprehensive
system of medical support for interplanetary mission is being
developed. Moreover, systematic conduct of simulation ground-
based experiments and research onboard manned complexes and
automated spacecrafts, continuous acquisition of unique data on
life activity of organisms of different onto- and phylogenetic levels
is of great significance. All that is a vivid confirmation of prospects
of cosmonautics and the role of the Institute as the lead Russia’s
scientific agency in the area of space medicine and biology.

Through strong intemational partnership IBMP has formed the
strategy of biomedical research in space up to 2030. Rapid application
of space medicine developments into practical health care confirms
a true objective relevant urgency of the Institute’s activity.

\ |

Uropb Bopucosud Yiwmakos

Oupektop [locynapcTBeHHOro HayvHoro ueHTpa Poccui-
ckon depepaumm — MHCTUTYTa Meguko-bmonorniyecknx npo-
6nem PAH ¢ 2008 r., AOKTOp MEeAMLMHCKMX HayK, npodeccop,
yneH-koppecnoHaeHT Poccuiickon akagemMmy Hayk, akagemuk
Poccunckon akagemMum MeguLMHCKUX Hayk.

Igor Borisovich Ushakov

Director of the State Scientific Center of the Russian Federa-
tion — Institute of Biomedical Problems of the Russian Academy
of Sciences from 2008, Doctor of Medical Sciences, Professor,
Correspondent Member of the Russian Academy of Sciences;
Full Member of the Russian Academy of Medical Sciences.



HCTOPHYECKAA CNPABKA

Craprt KK «Coto3-TMA»
Launch of “Soyuz-TMA” spacercraft

MoaroTtoBka cnyTHWKa «BroH-M» Ne 1, 2013 .
Preparation of “Bion-M”Ne1 biosatellite, 2013
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28 okTabpsa 1963 roga Ha OCHOBAHWM MOCTAHOBIEHMS
LIK KINMCC n Coseta MuHuctpos CCCP Ne 1106-399 u
npukasa MuHucTtpa sgpasooxpaHeHus CCCP ot 04.11.63
r. Ne 79 6bin co3gaH MHCTUTYT kocMmyeckon Gronormum u
meamumHbl Munsgpasa CCCP (¢ 1965 r. MHCTUTYT me-
aunko-6mnonorndeckmnx npodnem (MMBIT) — ronoeHoe yu-
pexneHne cTpaHbl No npobrnemam KocMmnieckom 6morno-
TN N MEANLIMHDI.

Muunumatmea cospgaHmsa VMBI npuHagnexana Bbloa-
IOLLMMCS yYeHbIM: cO3aaTernto KOCMUYeckux kopabnen
reHepanbHoMy koHcTpyktopy C.I1. KoponeBy u npesu-
AeHTy Akagemumn Hayk CCCP M.B. Kengpiwy npu aktue-
HOM y4YacTuu 3aMeCcTUTENS MUHUCTPA 30PaBOOXPaHEHMUS
CCCP AW. bypHa3ssHa.

OTKpbIBLLIAACA MNepCnekTUBa YBEMNUYEHUS NPOAOITKU-
TenbHocTu KM n obbema BbINOMHAEMONW B KOCMOCeE Ae-
ATENbHOCTN noTpeboBana paclmpeHns u yrnyoneHuns
Hay4HbIX UccregoBaHun B 06rnactM KOCMUYECKON Meaun-
UUHbI 1 Bronorun, nNpoBedeHUst OMNbITHO-KOHCTPYKTOpP-
CKMX pa3paboTok HOBOW MeOULIMHCKOW TEXHUKU N CUCTEM
KMU3HeobecneyeHnss KOCMMYEeCKUX IeTaTerbHbIX anna-
patoB. [1ns pelleHnst NOCTaBMEHHbIX 3aa4a4 ObInv npu-
BMeYeHbl CneunanncTbl cambliX pasHbiXx obnacten Hay-
K/ M TEXHMKK, B TOM YuCne Te, KTO NpMHUMan yvyactve B
NPoOBeAEHUM UCCINEeQ0BaHNA Ha XXUBOTHLIX B NporpaMmmax
NnepBbIX NCKYCCTBEHHbIX CNYTHUKOB 3emrnu, roToBMI nNep-
Bble NUNOTMPYyeMble NOMeThl.

Anpo wmHcTMTyTa coctaBunu nabopatopun [ocynap-
CTBEHHOIO Hay4HO-MUCCIeoBaTeNbCKOro MCnbITaTenbHO-
r0O WHCTUTYTa aBUALMOHHON U KOCMUYECKOW MeaWLMHbI
MuHucTtepctBa o6opoHbl CCCP n UHcTuTyTa 6uodbunankm
MwuHnctepctea 3gpaBooxpaHeHns CCCP. Hapsiay ¢ aTum
MMBI1 nononHancs KeanuuumpoBaHHbIMK crieumanmu-
CTaMu U3 Hay4HbIX yupexaeHun AkageMmmm Hayk U Akage-
MuUM MegumumHckux Hayk CCCP, MnHucTepcTBa 34paBoOX-
paHeHus CCCP u gpyrnx BeJOMCTB, a Takke MOrogbiMu
cneumanucTammn U3 BbiCLUMX y4ebHbIX 3aBeaeHUn 1 npo-
MbILUAEHHBIX NPEANPUATUA KOCMUYECKON OTPaCHu.

B pasHble rogbl UMBIT Bo3rnaBnanu BegyLwime yyYeHble
B obrnactn duamnonoruu, KocMmyeckon Guonorun n me-
anumHbl: A.B. JlebegnHckun (1963—-1965), B.B. MNapuH
(1965-1968), O.I". Ma3eHko (1969—-1988), A.U. NpuropbeB
(1988-2008), BHecwIMEe 3HAYUTENbHbLIA BKag B pasBu-
TMe oTevecTBeHHOM kocMoHaBTukn. C 2008 r. anpekTo-
poM nHctutyTa aensetca U.b. Ywakos.

B 1994 . HCTUTYTY NpUCBOEH cTaTyc ocyaapCTBEHHO-
ro Hay4Horo ueHTtpa Poccuiickon denepauun, a ¢ 2000 L.
OH HaxoguTcsa B cucteMe Poccunckom akagemmm Hayk.

2 (pespana 2013 r. locynapCcTBEHHOMY Hay4YHOMY LiEeH-
Tpy Poccunckon ®egepaumm — HCTUTYTY Meguko-6rono-
rmyeckux npobnem Poccunckon akagemmm Hayk oobssne-
Ha GnarogapHocTb [Npe3naeHTa Poccuiickon ®enepaumm.



HISTORICAL NOTE

The Institute of Biomedical problems (IBMP) of the
USSR Ministry of Public Health (originally since 1965 —
the Institute of Space Biology and Medicine) was set up
on the basis of the Resolution of the USSR Communist
Party and the USSR Council of Ministers of October 28,
1963 No.1106-399 and the Order of the USSR Ministry of
Health of November 4, 1963 No.79 as the nation’s lead
agency in space biology and medicine.

The initiative to establish the Institute was put forward
by eminent scientists — Sergey P. Korolev, the Chief de-
signer of space vehicles and Mikhail V. Keldysh, President
of the USSR Academy of Sciences —who were strongly
supported by Deputy Health Minister A.l. Burnazian.

The Institute was founded at a time when challenges of
extending duration of spaceflights and expanding activi-
ties in space called for a more extensive and in depth re-
search in space medicine and biology, the development
of new medical equipment and life support systems for
space vehicles. To meet the challenge IBMP invited ex-
perts in the most diverse areas of science and technolo-
gy, including those who were involved in animal research
programs onboard the first space satellites and in prepa-
ration of the first manned missions.

The core of the Institute was formed by several labora-
tories of the State Scientific Research and Test Institute
of aerospace Medicine of the USSR Ministry of Defense
and the Institute for Biophysics of the Ministry of Health.
In addition the Institute benefited from the arrival of a
number of prominent scientists from the USSR Academy
of Sciences and Academy of Medical Sciences, USSR
Ministry of Health and other agencies along with young
university graduates and engineers from space industry.

Throughout the years of existence the Institute has
been directed by leading scientists and researches in
physiology, space biology and medicine: A.V. Lebedinsky
(1963-1965), V.V. Parin (1965-1968), and O.G. Gazen-
ko(1968-1988), who made major contributions to national
cosmonautics.

In 1994 the Institute was awarded the status of State
Scientific Center of the Russian Federation and since
2000 it has been affiliated with the Russian Academy of
Sciences.

On February 2, 2013 President of the Russian Feder-
ation has commended the State Scientific Center of the
Russian Federation — Institute of Biomedical Problems of
the Russian Academy of Sciences.

Kopones Cepreii [MaBnosuy
12.01.1907 — 14.01.1966
S.P. Korolev

Kenabiw Mctucnae Beesonoposuy
28.01.1911 — 24.06.1978
M.V. Keldysh

BypHassaH Asetvk UrHatbesuy
20.04.1906 — 26.10.1981
A.l. Burnazian



PYKOBOAHTENW HHCTUTVTA

INNe6epnHckun AHppen BnagummpoBuy
(12.05.1902 - 03.01.1965)

[OKTOp MeanUMHCKMX HaykK, npodeccop, AeNCTBUTENb-
HbI YneH Akagemun meamumnHckux Hayk CCCP, kpyn-
HEeMWnn prn3nonor, TanaHTIMBLIN OpPraHN3aTop Hay4YHbIX
nccrnedoBaHu, oguvH U3 OCHOBOMOJSIOXHUKOB oOTeYe-
CTBEHHOWN paanobuonorumn, 3acnyxeHHoli gesaTenb Hay-
kn PCOCP, reHepan-manop MeguLmMHCKOM CIyX0bl.

MapuH Bacunun BacunbeBu4
(18.03.1903 — 15.06.1971)

[oKTop MeanumnHCKMx Hayk, npodeccop, AenCcTBUTENb-
HbIN YneH Akagemumn Hayk CCCP 1 AkagemMun meguumH-
ckux Hayk CCCP, akagemuk-cekpeTtapb, uneH Npesnan-
yma n suue-npesngeHt AMH CCCP, gencTBUTENbHbIN
4yneH MexayHapodHoOW akagemMun acTpOHaBTUKW, Bblaa-
IOLLMIACS OTEYECTBEHHbIN (PU3NONON, MOMYYMBLLUMIA MU-
poBOe Npu3HaHWe, KPYMHbIN OBLLIECTBEHHBLIN AeATernb U
OpraHmM3aTop Hayku, U3BECTHbIA cneumnanuct B obnactum
dmsmonormn 1 natonorum KpoBoobpalueHus, Guonoru-
YeCKOW KMOEePHETUKU U MEOULMHCKON 3NEKTPOHWUKM, OC-
HOBOMOMOXHWK KOCMUYECKON KapAnorormu.

FaseHko Oner Neopruesuy
(12.12.1918 — 17.11.2007)

[okTtop Guonornyecknx Hayk, npodeccop, AencTBu-
TenbHbIN YneH Poccuinckon akagemun Hayk n Mexay-
HapoOHOW akagemuu acTpoHaBTUKM, naypeat locydap-
ctBeHHon npemun CCCP wn npemumn [paBuTtenscrtBa
Poccun, BMOHbLIA OTEYECTBEHHbLIN buanornor, oauMH 13
OCHOBOIMOSIOXHNKOB OTEYECTBEHHON KOCMMYeckon Gmo-
normnm U MeguunHbl, pyKoBoguTENb MOArOTOBKM U MpPO-
BEAEHNA cepumn BMONOrM4Yeckmx 3KCNEPUMEHTOB Ha MUC-
KyCCTBEHHbIX CMyTHUKaxX 3eMnu, reHepan-nemTeHaHT
MEeONLNHCKOW CNyXObl.



DIRECTORS OF THE INSTITUTE

Lebedinsky Andrei Vladimirovich
(12.05.1902 — 03.01.1965)

M.D. Professor, full member of the USSR Academy of
Medical research Sciences (AMS), outstanding physiol-
ogist with a talent for organizing scientific research, one
of the founding fathers of national radiation biology, hon-
ored science worker of the Russian Federation, Major
-general of Medical Corps.

Parin Vasiliy Vasilievich
(18.03.1903 — 15.06.1971)

M.D., full member of the USSR Academies of Sciences
and AMS. Academician-Secretary, member of the Presid-
ium and vice-president of the International Academy of
Astronautics, an internationally recognized, distinguished
Russian physiologist, prominent public figure and sci-
ence administrator, an authority in blood physiology and
pathology, biological cybernetics and medical electron-
ics, and one of the founders of space cardiology.

Gazenko Oleg Georgievich
(12.12.1918 — 17.11.2007)

M.D. Doctor of Biological Sciences, Professor, full
member of the Russian Academy of Sciences and the
International Academy of Astronautics, Honorable Pres-
ident of |.P.Pavlov Physiological Society, a winner of the
USSR State Prize and the Prize of the Government of
Russia, an eminent national physiologist and a founding
father of national space biology and medicine, head of a
space biology program that featured a series of biological
experiments onboard artificial Earth satellites., Lieuten-
ant-General of Medical Corps.




HANPABJEHWA AEATENbHOCTH UMBN

locymapcTBeHHbIM HaydHbIA LeHTp Poccunckon Pe-
aepauum — NHCTUTYT mMeguko-brnonornyecknx npobnem
PAH — Beagywasn opraHnsaumna B Poccun no:
e npoBedeHNo (yHOAaMeHTamnbHbIX UCCeaoBaHMiA B 0Gnact Koc-
MUYecKon bronorum n MeauLvHbI;

[ Me}J,I/IKO-GMOJ'IOFVI‘-IGCKOMy obecneveHnto nnNoTUpyeMblX KocMuye-
CKMX MOneTos.;

e paspaboTke MeTodoB M cpencTB obecneveHus Ge3onacHOCTU U
XN3HEeOeATENbHOCTU, COXpaHEHNA 300Pp0BbA U Nogaep>XaHua pa-
60TOCNOCOBHOCTM YernoBeka B 9KCTPEMarbHbIX YCNOBUSX.

B cocTtaBe MHCTUTYTa — Hay4Hble NoAapasgeneHunsl, Kom-
NMeKkc rmaBHOro KOHCTPYKTOpa, BCoMoratenbHble oTae-
nbl U CryX06bl.

WMHCTUTYT pacnonaraeT yHMKanbHON cTeHaoBown 6ason,

A Y B TOM YuUcne:
KocmoHagTbl B. Monskos 1 C. Kpukanes rotoBATcs K NpoBeaeHmNto Hay4Horo akcnepumerTa. OC «Mupy, 1988 .
Cosmonauts V.Polyakov and S.Krikalev preparing to run a scientific experiment. “Mir” orbital station, 1988 ® Hal3eMHbIM J3KCrepuMeHTarlbHbiM KOMMIIEKCOM AriA NPOBEAEHUA

MCCNEeAOoBaHWIA, CBA3aHHbIX C NpebblBaHMeM YenoBeka B YCroBUSIX
ANUTENbHOM M30NALMK U UCKYCCTBEHHOW cpeabl 0BUTaHS;

®  LIeHTPOM (OM3NONOMMYECKMX UCTIbITAHUIA, OCHALLEHHbBIM creLyarbHbl-
MW CTEHAAMM AS UMUTALMM U U3yYeHns pr3nonormyeckux u uo-
nornyeckmx adHEKTOB HEBECOMOCTU, a Takke Apyrvx chaktopos KIT;

® LieHTpudbyramm ¢ paguycamu nned 7,25 mun 2,5 m;

e [1yGOKOBOAHBIM BOAONasHbiM komnnekcom (MBK-250) ana nmura-
LM norpy>eHns Yenoseka Ha rmy6buHy go 250 m, a Takke Heobxoau-
MbIM 060pyOoOBaHWEM Ansi NPOBEAEHWSI MOMEKYNSPHO-KIETOUHBbIX,
MMKPOBMOMOTrNYECKNX, TOKCUKOSIOMMYECKNX U AP. NCCIeAOBaHWN.

B nHcTutyTe pabotaet okono 350 Hay4YHbIX COTPYLHK-
KOB, cpeaun HUX 7 akageMUKOB U YNEeHOB-KOPPECMNOHAEH-
ToB PAH n PAMH, okono 60 goktopoB Hayk u cebilwe 140
KaHOMOaToB HayK. PYHKUMOHUPYIOT YYEHbIn U anccep-
TaLMOHHbIN COBETbI, NPOBOAATCH 3aLUUTbI JOKTOPCKUX U
KaHOMOATCKMX AMccepTauumn no cneumanbHOCTAM: aBu-
aLMOHHas, KocMmnyeckast 1 Mopckas MmeguumHa; dusno-
norung; 6notexHonorus; 6e3o0nNacHOCTb B Ype3BblvalHbIX
Mpodbeccop J1. Bypaskosa NPOBOAMT MONEKYNAPHO-KINETOYHOE nccriefosatie, 2010 r. CMTyaUuMﬂX (B 06ﬂaCTM MEANLMHCKOTO O6eC|‘|e‘-|eHMF|).
Prof. L. Buravkova performing molecular-cellular investigation, 2010 BeﬂeTCﬂ I'IO,IJ,I'OTOBKa " I'Iepel'IOJJ,I‘OTOBKa BbICOKOKBaIn-
PULMPOBAHHbBIX HAay4HbIX KaApPOB (BKMOYasa AOKTOPaHTY-
py 1 acnMpaHTypy) No Lenomy psgy cneumanbHOCTEN.

OcHoBHbIE HanpaeJlieHna eATeNIbHOCTU MHCTUTYTA:

® 1iccrieqoBaHust B 0bnacty KocMmyeckon bronomm, ousmornorm n me-
OVLIMHBI; 3KOIOMMYECKOW, SKCTPEMATTbHOW, CMIOPTUBHOM, aBUALIMOHHON,
BbICOKOTOPHOWM (OM3MOMOMIN U MEAULIMHBI; PaBUTALMOHHON ¢hunamono-
n; BGUONOMMYECKMX, OUBNKO-XUMUHECKMX U KOMIMIEKCHBIX CUCTEM XKI3-
HeobecneyeHus:; KNeTouHon domavornorn; uotexHonomm; nemxodom-
311010MIN; VHXXEHEPHOM MCUXOMOMM 1 3PTOHOMUKK; PaavoGrorionu;
MarH1ToodMONornK; aK3001oNoMUK;

e  MeayKo-Ononornveckoe obecrnedeHre NosieToB KOCMUYECKUX annapa-
TOB, BKITOMas BOMPOCHI SKOOMMYECKON 1 pafvaLoHHOM 6e30nacHOCTY;

e MpoBeaeH1e VccredoBaHui B obnactu Gapodmavonona 1 Bodoras-
HOW MeaVLVHbI; BO3OEMCTBME Ha OPraHn3M UCKYCCTBEHHBIX dblXaTerlb-
HbIX CMECEW; rrieHa v anaeMyononsi repMooGHEKTOB;

® M3yyeHne (yHKLMOHAMbHBIX PE3EPBOB OpraHW3Ma M MexaHu3MoB
afanTauum K BO3OENCTBUIO PaanuyHbIX (DaKTOpOB BHELLIHEW Cpefbl,
(h13MOMoMsA 3IOPOBOTO YeroBeka; MeaULIMHCKUE NPOoBreMb! onacHbIX

npodoeccun;
;.,. i ® BHeOpeHWe pesyrnerartoB VICCI'Ie,ElOBaHVIIZ B KI'MMHMYECKYI0 MeauuuHy 1
B kS HapoaHoe X035NCTBO;
TecTtnpoBaHue asapobHoii paboTocnoco6HOCTH y cropTcMeHa-rpebLa ns cbopHoii komanabl Poccum, 2007 1.
Testing aerobic capacity in a rower athlete — a member of the National team of Russia, 2007 e TenemeavuuHa.
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IBMP'S AREAS OF EXPERTISE

The State Scientific Center of the Russian Federation
Institute of Biomedical problems of the Russian Academy
of Sciences is Russia’s lead agency in:

e Fundamental research in space biology and medicine;

e Biomedical support for manned space missions;

e Development of methods and means of ensuring safety, health

and effective functioning of humans in extreme environments.

IBMP includes research divisions the Chief Designer’s
facility and auxiliary departments and services.

Institute has unique benchmark testing facilities,
including:

e A ground-based experimental facility for studies related to hu-

man stay in extended isolation and artificial habitats;

e Physiological Testing Center equipped with special test beds for
simulation and studies into the physiological and biological ef-
fects of microgravity and the impact of other spaceflight factors;

e centrifuge with an arm of 7.25 m;
e Deep-see diving facility (GVK-250) for the simulation of a maxi-
mum dive of up to 250 m.

The Institute has a staff of nearly 350 researches, in-
cluding 7 full members and corresponding members of
the Russian Academy of Sciences and the AMS, about
60doctors of science and more than 140 candidates of
science. It has the Academic Council and dissertation
committees that oversee the defense of doctoral and
Ph.D. theses in the following disciplines: aviation, space
and marine medicine; physiology, biotechnology, safety
in emergencies (related to medical support). The Institute
provides training and retraining of highly qualified scien-
tific manpower (including postgraduate and doctorate
courses) on a wide range of specialties.

The main areas of IBMP’s expertise are as follows:

e research in the area of space biology, physiology and medicine,
ecological sports, extreme, aviation alpine physiology and med-
icine, gravitational physiology; biological, physicochemical and
combined life support systems; cellular physiology; biotechnolo-
gy; psychophysiology, engineering psychology and ergonomics,
radiation biology, magnetobiology; exobiology;

e biomedical support of space vehicles’ flights, including aspects
of ecological and radiation safety;

e research in the area of high-pressure and diving medicine; ef-
fects of artificial breathing mixtures on organism; hygiene and
epidemiology in airtight space;

e functional reserves of organism and mechanisms of adaptation
to various factors of environment, physiology of a healthy hu-
man-being, medical problems of hazardous professions;

e introduction of research results into practice of clinical medicine
and national economy;

e telemedicine.

[MpoBeaeHne Ha3eMHOro KOHTPOSBLHOO aKcnepuMmeHTa «Bbron-M» Net, 2013 r.
Running of control ground-based experiment “Bion-M” Ne1

MpoBeneHne TpPeHNPOBOK KOCMOHABTOB B YCIIOBUSIX U3MEHEHHOTO aTMoctepHoro aasnenus, 2013 r.
Training of cosmonauts under conditions of altered atmospheric pressure, 2013

MoaroToBka akcnepumeHnTa «Bbuopuck», 2010 T.
Preparation of “Biorisk” experiment, 2010



MEAWLUHCKOE OBECNEUEHUE NUNOTHPYEMbBIK
HOCMHYECKHX NONETOB

Ha ocHoBaHuu pesynstatoB oyHAAMEHTaNbHbIX Hayy-
HbIX MCCJ‘IelJ,OBaHVIVl, KOMMJ1IEKCHbIX HAa3eMHbIX U JNNETHbIX
ncnbiTaHUN cneunanmncTtbl MHCTUTYTa B Koonepauun co
CMEXHbIMU YyYpexaeHnaMmmn un opraHn3aunamMmn CTpaHbl
Hay4HO O6OCHOBaJ'IVI, pa3pa60TanM n BHegpunn B npak-
TUKY OJIUTEIbHbIX K1 cuncremy meaguumMHCKOro obecneyve-
Husa (CMO).

Cucrtema MeaunumHCKOro obecneyeHus BKNOYaeT B cebs:

e 0TOOp M MEOUUMHCKOE OCBUMOETENLCTBOBAHUE SKUMAXKEN;

e MeauKo-BMOoNorMYecKyto MOArOTOBKY SKUMaXKEN;

e 0becneyeHve 300poBbA N paboToCnoCOGHOCTU KOCMOHABTOB B KI;

e MeaVUMHCKYIo peabunutaumio, obecnevyeHve 300poBbs YNEHOB
3KUNaXke B NMOCNENONETHOM U MEXMONIETHOM nepuogax;

KocmoHaBT A. Kanepw npoxoaut exXerofHble UCTbITaHus Ha LieHTpudyre, 2009 r.

CosmonautA. Kaleri undergoing annual test on a centrifuge, 2009 ® MEeUKO-CaHWTapHOE COMPOBOXAEHWE paspaboTky NUNOTUPYEMbIX

KOCMMWYECKMX annapaToB 1 60pTOBbLIX CPEACTB XU3HeobecneyeHus.

O heKkTUBHOCTL aTOM CMCTEMBI Oblna yCneLwwHo npoae-
MOHCTpMpOBaHa B KOPOTKNX U anuTenbHbIX Kl akunaxen
Ha KocMMYeckux kopabnsax «Coto3», opbutanbHbIX CTaH-
umsx (OC) «Cantot» n «Mup».

B HacTtoswee Bpems cosgaHHas CMO nonydaer
AanbHenwee pasBuTUe B paMkax paboTbl MHTepHaUMO-
HanbHbIX akunaxen Ha 6opTy MKC. UHCTUTYT sBnsieT-
Csl BeOyLLen pOCCUNCKOM opraHusauuen no paspabortke
MeXayHapoaHbIX MeAULMHCKMX TpeboBaHMn Ans:

e BbINONHeHNs nporpammsl MKC;
® CTaHOapToB 300pP0OBbA SKVII'Ia)KeVI;
® MIIAHNPOBAHMIO U peanuaaumm meamumHcknx onepaumn Ha MKC.

Bo Bpemsi nonetoB KOCMOHABTOB crneumanuctamm MBI
OCYLLECTBAOTCSA:
® MOHUTOPWUHI Cpeabl OGI/ITaHVIFl;
® KOHTPOSb 300POBbsi U PabOTOCNOCOOHOCTN YNEHOB SKMMNAXa;
® [POrHO3 BO3MOXHbIX HApYLUEHUA B COCTOAHUN 300POBbS KOCMO-
HaBTOB, OKa3aHune Npy HeobXoAMMOCTM MEOULIMHCKON NMOMOLLY;

e MpodumnakTuka HebnaronpuaTHOrO BIUSIHUSI Ha OpraHn3M (ak-

Topos KIT;
® pernaMmeHTauma Tpyaa n otabixa, ncuxonorndeckaa nogaepxka,
i - o4 . L o ® MeagununHckoe obecneyeHne BHeKOpa6eJ'IbHOI7I OeATEeNbHOCTMW,
KocmoHaBT t0. ManeH4eHKo Ha MHOrodhyHKLMoHanbHoM TpeHaxepe Ha MKC. 7-s1 akcneauums, 2003 .
Cosmonaut Yu. Malenchenko exercising on a versatile training device aboard the ISS. (ISS-7), 2003 e obecrneyeHune cpeacTBamMu TINYHOU TUIrMEeHbI;

e BogoobecrneyeHue, KOHTPOINb NUTaHUA;
e obecnevyeHne pagvaumMoHHON 6e3onacHocTu.

LleHTpudyra kopotkoro paguyca (2,5 m), 2012 .
Short-radius centrifuge (2.5 m), 2012
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MEDICAL SUPPORT
OF MANNED SPACEFLIGHTS

Drawing on the results of fundamental scientific re- Y A E RS v
search, comprehensive ground-based and in-flight in- ' g : :
vestigations IBMP specialists in cooperation with related
institutions and organizations provided and introduced a
medical support system (MSS) for long duration space
missions.

The MSS includes:

e selection and medical certification of cosmonauts;

e biomedical crew training;

e maintenance of cosmonauts’ health and performance in spaceflights;

e medical rehabilitation and maintenance of crew health in post-

flight periods and between space flight;

e medical and sanitation support for the process of designing
manned spacecrafts and onboard life support systems.

The efficiency of this system has been successful-

Bo Bpemsi paGoT B OTKPLITOM KOCMOCE

ly demonstrated during short-term and long-duration  evaoperations

spaceflights of “Soyuz” spaceships and also “Salyut” and
“Mir” orbital stations.

Currently the MSS as the basis is being further devel-
oped during the operation of international crews onboard
the International Space Station (ISS). The Institute is the
leading Russian organization in developing international
medical requirements for:

e implementing ISS program;

e controlling over the health and performance of crewmembers;

e planning and implementing medical operations onboard the ISS.

The specialists of IBMP provide the following in-flight
services:
e environment monitoring;
e control over health and performance of crewmembers;
e prediction of potential disorders in the cosmonauts’ state of
health, providing medical assistance if necessary;

e countermeasures against the adverse impact of spaceflight fac-
tors on the human body;

e work and rest scheduling, psychological support;

e medical support of EVA;

e supply of personal hygiene products;

e supply of water, nutrition control;

[Teay, e b o [} e

o ensuring radiation safety. KocmoHasT A. LLIKannepos AeMOHCTPUYET MeavLHCKMe yknaaki. MKC-29-30, 2012 1
Cosmonaut A. Shkaplerov demonstrating medical kits. ISS-29-30, 2012

pynna meanumHckoro obecneyennsi kocmmyeckux nonetos B LIYT r. Kopones, 2013
Medical Support team at the MCC, Korolev, 2013
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HOCMOHABTbI UMb

O0TBOP U MEAMKO-BMONOTMUECKAA NMOATOTOBKA

MepBbii B MUpe Bpay-kocMoHaBT b. EropoB Bo Bpemsi TpeHupoBok, 1964 .
Boris Egoroy, the first in the world cosmonaut-physician in training, 1964

Bpa-kocmoHaBT B. IMonskoB npoeoauT 3a6op kposu Ha 6opty OC «Mup» y kocmoHasTa HO. Ycadesa. 30-15, 1997 1.
Cosmonaut-physician V. Polyakov performing blood sampling from cosmonaut Yu. Usachev onboard
“Mir” orbital station. Prime expedition 15 (EO-15),1997

KocmoHaBT C. PsizaHckuii Bo BpeMsi TpeHUpoBok, 2011 1.
Cosmonaut S. Ryazansky during training, 2011
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Bpauu-uccnepgoBarenu

BarkHas ponb B OCyLLECTBEHMM MPOrpaMm MeanKo-61o-
NOrnM4ecKknx nccnenoBaHuii, B paspaboTke 1 coBepLUEH-
CTBOBaHMN CUCTEMbI MeauLlMHCKOro obecnedeHus anu-
TenbHbIx KN npuHagnexuT BpadamM-KOCMOHaBTaM.

MepBLIN B MUpe Bpayv-KOCMOHABT — coTpyaHuk MBI
b. EropoB — coBepLumn NoneT B cCoOCTaBe NepBoro B Mmpe
3Kmnaka MHOFOMECTHOro KocMuyeckoro kopabns «Boc-
xon» B okTabpe 1964 r. OTpag KOCMOHaBTOB-UCCNEAOBa-
Tenen — Bpayven n 6monoros GbIST CO30aH B UHCTUTYTE B
1972 r.

OcobeHHO 3HauuTeneH Bknag coTtpygHuka WMBI]
Bpaya-kocMoHaBTa B. [lonsikoBa, coBepLUMBLUETO Ha
OC «Mwup» B 1988-1989 rr. 241-CyTOYHbBIN NONET M B
1994—-1995 . — pekopAHbI MO MNPOAOCIKUTENBHOCTU
nonet (437 cytok 17 4YacoB 58 MuHyT). [NonyyeHbl HO-
Bble JaHHble O MexaHM3Max U3MEeHEeHUs (PYHKLMOHalb-
HbIX CUCTEM YerioBeKa B YCNOBUSAX MUKpOrpaBmTaLuum, ob
0CcobeHHOCTAX npoueccoB aganTauuun k ycnosuam KIl un
peagantauum K 3eMHbIM ycnosuam 1 ap. CozgaHa Hayu-
Has OcHoBa AN paspaboTkM HOPMAaTMBHOW LOKYMEHTa-
UMM no obecnevyeHnio MeanuuHCKon GesonacHocTu no-
netoB Ha MKC.

B 2000 r. cotpyaHuk MMBIT Bpay-kocmoHaBT b. Mopy-
KOB MpuHsAN yyactue B akcneguumm Ha MKC B coctase
POCCMINCKO-aMePUKAHCKOrO 3KMnaXka TPaHCMOPTHOro Ko-
pabns «AtnaHTuc». B xome noneta Obinv npoBedeHbI
nepBble€ Ha 3TOW CTaHUMM Meanko-6uonormyeckue n 6mo-
TEXHOMNOrNYecKne aKCNepUMeHTbI.

B 2013 r. cotpyaHuk UMBIT kocmoHaBT-mcnbITatens oT-
psiaa kocmoHaBToB Pockocmoca C. PA3aHCKMI BKNOYEH
B cocTaB OCHOBHoro akunaxa MKC-37-38 B kadectBe
bopTuHxkeHepa kopabns TIK «Coto3 TMA-10M».

OT60p U Meguko-6Monornyeckasa NOAroToBKa

B uHCcTUTyTE paspaboraHa cuctema MeAuLMHCKOro
otbopa n ocBMAETENBCTBOBAHNA KOCMOHABTOB ANdA Mo-
NeToB pasfnuYHON npoaormkuTensHocTn. [MpoBoaaTcs
MeOuUUHCKMIA 0TOOp 1 Nepuognyeckoe OCBUAETENbCTBO-
BaHMe KOCMOHAaBTOB rpa)K4aHCKUX BEAOMCTB U UCMbITa-
Tenen-gobpoBonbLUEB ANS y4acTUsa B crneunanbHbIX Ha-
3eMHbIX UCMbITAHUSX U UCCRegoBaHUAX MO PasfMyHbIM
acnekTaMm KOCMUYECKOW W SKCTpemaribHOM MeaWLMHbI.
BbinonHAeTcss MeguuuHckoe obcnegoBaHWe POCCUMA-
CKUX N MIHOCTPaHHbIX Y4aCTHUKOB KOCMUYECKNX MONETOB,
XenawLwmux coBepLUNTb MOMET B KaYeCTBE KOCMUYECKNX
TypuctoB. PaspaboTaHbl MeTogbl Meamko-ouonorunye-
ckon, dmanveckon M npodbeccrmoHanbHOM (And Bpa-
Yyen) NOArOTOBKM KOCMOHABTOB, CpPeACcTBa MOBbIWEHUS
CTPECCOYCTONYNBOCTU U PE3EPBHLIX BO3MOXHOCTEWN
opraHusma.



IBMP'S COSMONAUTS
SELECTION AND BIOMEDICAL TRAINING

Research physicians

Cosmonaut physicians have an important role to play
in the implementation of biomedical research programs,
development and implementing the MSS for long-dura-
tion spaceflights.

In October 1964 Boris Yegorov — a staff member of
IMBP was the first cosmonaut-physician to travel in space
as a crew member of “Voskhod” multi-seater spaceship.

The corps of physicians and biologists was created at
the Institute in 1972.

A particularly significant contribution was made by cos-
monaut physician Valery Polyakov, an IBMP staff-mem-
ber, who accomplished a 241-day flight aboard Mir or-
bital station in 1984 and a record 438-day mission in
1994-1995 (437 days 17 hours 58 minutes). The flight
produced new data on the change in human functional
systems in microgravity, on unique features of adaptation
to a spaceflight environment and re-adaptation to terres-
trial conditions, etc. It helped lay scientific foundation for
the development of medical documentation on medical
safety for subsequent ISS flights.

In 2000 cosmonaut physician Boris Morukov, another
IBMP staff member — participated in the first expedition
to ISS as a member of the Russian-US crew of Atlantis
transport ship. During that flight the first biomedical and
biotechnological experiments were conducted onboard
the station.

In 2013 Sergey Ryazansky, IBMP staff-member and
test-cosmonaut of Roscosmos Cosmonaut Corps has
been included as a flight engineer of “Soyuz TMA-10M”
transport spacecraft into the 1SS-37-38 prime crew.

Selection and biomedical training

The Institute has developed a system of medical selec-
tion and certification of cosmonauts for flights of differ-
ent duration. It conducts a medical selection and period-
ic medical certification of civil cosmonauts and subjects
volunteering to participate in different ground-based tests
and research on various aspects of space and extreme
medicine. The Institute also conducts medical exami-
nation of non-professional volunteers to travel in space
as tourists. Methods of biomedical, physical and profes-
sional training for doctors have been devised along with
means of improving stress tolerance and reserve capac-
ities of human organism.

Bpau-kocMoHaBT B. MopykoB Bo Bpemsi NOATOTOBKW K CTapTy LaTTna «AtnaHtmey. Muccus STS-106, 2000 r.
Cosmonaut-physician B. Morukov during preparation to the launch of «Atlantis» space shuttle. Mission STS-106, 2000
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Bpau-kocmoHaBT E. [loGpokBaluvHa Bo BpeMst TPEHUPOBOK, 1984 r.
Cosmonaut-physician E. Dobrokvasina during training, 1984

KocmoHnaeT C. PasaHckuii BO BF;eMﬂ TpeHnpoBok B runobapokamepe MBI, 2013 .
Cosmonaut S. Ryazansky during training in the IBMP’s hypo-pressure chamber, 2013
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MEQUUHHCKAA NOMOLUbL W PEABUNIMTALIUA KOCMOHABTOB

MEHRAVHAPOAHAA HOCMUUECKAA CTAHLMHA

LleHTp MeauumHcKkoro obecneyeHus kocMmnyeckux oobektos MBI
The Spacecraft Medical Control Center at the IMBP

KocmoHaBT A. CamokyTsieB ¢ akcriepumeHTom «Martpeluka» Ha MKC. 27-a akcneauuusi, 2011 .

Cosmonaut A. Samokutyaev with “Matreshka” (Russian nesting doll) experiment aboard the ISS.(ISS-27), 2011
:. 1‘ e jige o - & O L o
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KocmoHaBT [1. KoHapatbeB npoBoauT akcnepumeHT « Tunonorusi» Ha MKC. 26-1 akcneauumsi, 2010 r.
Cosmonaut D.Kondratyev conducting “Tipologiya” experiment aboard the ISS, (ISS-26), 2010
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MeauumHckas noMmowb U peabunurauus
KOCMOHaBTOB

B uHcTUTyTE Cco3paHa cnyxba okazaHus MeguLUHCKOWN
nomMoLuy KOCMoHaBTaM Ha Bcex atanax KI1. Paspabota-
Hbl cneumanbHble 6opTOBbIE CPeACcTBa (anTeykn, Mean-
LUMHCKME YKNadku) M MeToabl OKa3aHWst MeAMLMHCKON
NOMOLLUY MpU BO3MOXHbIX 3aboneBaHnsax M TpaBMax B
nonere.

Cneumnanmctamm WHCTUTYTA, BeAYLMX KIMHUYECKUX
LEHTPOB cTpaHbl M LleHTpa noaroToBKM KOCMOHaBTOB
(L4MK) mm. KO.A. MarapuHa cosgaHa u ¢ 1975 r. peanuayer-
CA cMcTemMa MeaMLUMHCKON peabunutaummn akunaxen Koc-
MMWYECKNX KOopabnen.

B coctaBe onepaTtMBHO-TEXHUYECKOW rpynnbl, opMuU-
pyemon PocaBnaumen, COTPyaHUKM UHCTUTYTa y4acTBy-
0T B Meauko-brnonormyeckom obecneyeHmm npusemnme-
LLUMXCHA KOCMUYECKNX IKUMAXKEN.

Ha nepuvoab! 3anycka 1 nocagku TpaHCNoPTHOro Kopabns
«Coto3 TMA» MHCTUTYTOM KOMaHAMpYoTCs ABe Bpadebd-
HO-CecTpuHcKkne Gpuragbl U rpynna cneuuanucTtos Ans
pa3BepTbiBaHNUA  MeOMKO-3BaKyaUMOHHOro  Kommrekca
(M3K) n yyactus B noncke 1 cnaceHmm KOCMOHaBTOB.

CneumanbHbin nonesonn M3K nossonsieTr Henocpen-
CTBEHHO Ha MecTe NocafKku B AOCTAaTOMHO KOMMOPTHBIX
yCNnoBusix NPoBOAMTb 0OCneaoBaHNe KOCMOHaBTOB, Bbl-
NONMHATbL AMarHocTu4eckme n nevyebHble npoueaypsbl.

M3K sBuncs npoobpaszomM HagyBHbIX MOBUbHLIX cha-
caTenbHbIX KOMMMEKCOB, UCMOMb3yeMbIX crnacaTensmu
MYC pns okasaHua MeguuMHCKOM MOMOLLM MOoCTpaaaB-
UMM HEMOCPEACTBEHHO HA MecTax aBapui u katactpod.

MexgyHapoaHasi KocMUYeckasa CTaHLUA

MMBIT — ronoBHOe Hay4YHoe yuYpexgeHme no MmeguumH-
CKOMY M CaHUTapHO-rMrmeHnyeckomy obecnedeHuto Kl
N peanusauumn HauMoHanbHOW NporpaMmmbl MeanKo-o6mo-
normyecknx uccnegosaHun Ha OC. PaspaboTaHHas B
WHCTUTYTE CUCTEMa CPeACTB, METOAOB U MEPONPUATUMN,
ncnonedyemasa Ha MKC, nHterpupyet HoBeWlne A0CTU-
XEHUA MEOULMHCKNX HaYK U TEXHOMOIMMA BCEX MEeXOyHa-
poaHbix napTHepoB Poccun no MKC.

MBI — Begylwiasa poccunckasi opraHu3aumsa no me-
anumHckomy obecrnieveHunto skmnaxen MKC. B coctase
rpynnbl MEANLIMHCKOIO 06ecneyeHns B poccuimnckom LieH-
Tpe ynpaenenus nonetamu (LLYT) cneunanuctbl UHCTU-
TyTa aKTMBHO B3aUMOLENCTBYIOT C MEAULMHCKUM NepCco-
Hanom LYTla B . XetocToHe (CLUA).

LleHTp ynpaBneHuss MeauuMHCKMM obecneyeHnem
KOCMUYECKMX OOBHEKTOB, BXOASALUNA B COCTAB MHCTUTY-
Ta, NpefocTaBnseT LUMPOKUA KOMMMEKC TeNeKOMMYHU-
KaLUWOHHbIX YyCryr: npoBeAeHne ayaouo- U BUOEOKOHe-
peHuun, onepaTtuBHY TernedOHHY U PaKCUMUINBHYIO
CBS3b, BbIXOA B rNMobanbHyo CeTb MUHTEPHET, COBMECTHOE
NCNonb30BaHNEe BHYTPEHHUX 6a3 AaHHbIX MHCTUTYTa U
poctyn B 6a3bl AaHHbIX HACA.



MEDICAL CARE AND REHABILITATION OF COSMONAUTS

INTERNATIONAL SPACE STATION

Medical care and rehabilitation of cosmonauts

The Institute has a specialized service of providing med-
ical care to space crews at all stages of space flight. Spe-
cial on-board means (orbital first-aid packs and medical
kits) along with methods of providing medical care were
developed to treat possible ailments and injuries in flight.

The IBMP personnel together with the nation’s leading
clinical centers and the Yu.A.Gagarin Cosmonauts Training
Center (GCTC) has created and has been operating since
1975 a system of medical rehabilitation of space crews.

Jointly with the Rosaviation Search-and-Rescue Ser-
vice, the IBMP staff members participate in biomedical
support of cosmonauts at the landing site.

For the periods of launch and landing of “Soyuz TMA”
transport spacecraft 2 IBMP’s teams with a complete
staff of medical doctors and nurses are detached to de-
ploy a special field medical evacuation unit (MEU) and
participate in search and rescue operations.

The specialized MEU makes it possible to conduct ex-
amination of cosmonauts and to complete diagnostic and
therapeutic procedures directly at the landing site in fairly
comfortable conditions.

The MEU has become a foretype of mobile inflated res-
cue units used by the Ministry for Emergencies rescue
workers to deliver medical care to aggrieved persons at
the sites of accidents or natural disasters.

International Space Station

IBMP is the lead agency for medical and sanitary and
hygienic support for space flights and implementation of
the national biomedical research program aboard the ISS.

The Institute id is the Russia’s key organization respon-
sible for the ISS crews. IBMP specialists who are mem-
bers of the Medical Support team (GMO) at the Russian
Mission Control Center (MCC) maintain close contact
with their counterparts at the Houston MCC (USA).

The Spacecraft Medical Control Center within the IBMP
provides a wide range of telecommunication services:
audio and video conferences and instant phone and fax
communications, access to the global internet network,
as well as to the IBMP and NASA data bases.

Pa6ota Bpaueii MBI B cocTaBe novckoBo-cnacaTenibHo rpynnbl Ha Mecte nocagkm «Coto3 TMA-16»
IBMP physicians within a search-and-rescue team at work at “SoyuzTVA-16” landing site
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Bpau MBI [1. Mepchunos obereayet Ha MecTe Nocafikvi amepukaHckoro kocMoHasTa [. Yunbsimca, 2010 .
Physician D. Perfilov, staff-member of IBMP examining American astronaut D. Williams at a landing site, 2010

Menyko-3BaKyaLIMOHHbIN KOMMNEKC
Medical evacuation facility module



NMPODHNAKTHRA HEBNATONPHATHLIX 3DERTOB HEBECOMOCTH

HASEMHbIE MOAENbHLIE IKCNEPHMEHTDI
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TpeHUpOBKM Ha BepTUKarnbHoW 6eroBoi Jopoxke
Exercising on a vertical treadmill

Cosmonaut A. Misurkin exercising on a new Russian treadmill BD-2, ISS-36

MccnenoBaHne opTocTaTUHECKO YCTOMYMBOCTY U NEpepacnpeaeneHus Kposu B opraHname, 2009 r.
Studying of orthostatic tolerance and blood redistribution in body, 2009
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KocmoHaBT A. MycypkuH TpeHUpYeTCsi Ha HOBOW poccuiickoi BeryLueit Aopoxke B-2, 36-1 akcneauuys MKC.

NMpodmnakTuka HeGnaronpuaTHbIX 3dheKToB
HeBeCOMOCTHU

Poccuiickast cuctema npodpunakTuki Ha BopTy KOCMUYECKMX
CTaHUMI NpeacTaBneHa KOMMNEKCoOM CPeacTB M METodoB, Mpe-
AynpexaatoLLmx passmuTme HebnaronpusiTHbIX U3MEHEHWIN B Op-
raHM3Me 4YeroBeka M obecnevmBaloLLMX nogaepKaHue 3oopo-
BbSl M JOCTATOMHOIO YPOBHSA paboToCnOCOGHOCTM KOCMOHABTOB
B AnutenbHbix K.

Ha ocHoBe pesynsratoB Hay4YHbIX UCCeaoBaHUA 1 HOBEMLLIMX
TexHonormn Ha MKC 6binm cosgaHbl HOBblE MOAENW TPEHaXEP-
HbIX CPEeaCTB:

e KOMMNblOTEPM3NPOBaHHaA berywasa gopoxka b[-2 ¢ nporpamm-

HbIM O0GecrneYeHem 1 LIMPOKUM acCOPTUMEHTOM perncTpupye-
MbIX NapamMeTpoB,

® KOMMbOTEPU3NPOBaHHbI KocTioM OOHT «Yunbuc-M»,
® POTMBOMEPErPY304HbIA KOCTIOM «KeHTaBp».

B cooTBETCTBUM C COBPEMEHHBIMW NPeaCcTaBneHnsIMUn Cylle-
CTBEHHO YTOYHEHbI MPOrpamMmMbl U3NHECKMX TPEHUPOBOK; pas-
paboTaHbl 1 BBeAEHbI B SKCNIyaTaumio HoBble CPeacTBa «nac-
CMBHOWM» MPOUIIaKTUKKN, COXpaHsoLLmMe BpeEMS KOCMOHaBTa U
obecneynBatoime nogaepxaHue paboTocnocobHOCTM YNEHOB
SKUMNaXKEN ANUTENbHBIX N CBEPXOSIMTENBHBIX MOMETOB B Cryyae
BbIHY>XAEHHOMO CHYKEHUSI UHTEHCUBHOCTU U MPOJOIMKUTESNbHO-
CTN (PU3NYECKNX TPEHMPOBOK — HU3KOYACTOTHBIN 3NEKTPOMUO-
CTUMYNATOP, KOCTIOM aKCUanbHOTO HarpyXeHusi, CHabXeHHbIN
CMCTEMOW U3MEPEHNS HArpy30K, KOMMEHCATOP ONOPHOW pasrpys-
K1, UMUTUPYHOLLIMIA Xoapby KOCMOHaBTa, U Ap. PaspabatbiBaeTcs
1 NPOLLIIA UCTIbITaHWA B SKCMEPUMEHTAX C ANUTENBHOMN M30nsaum-
€/ KOMMbITEPU3NPOBaHHAsA CUCTEMa aBTOMAaTUYECKOro ynpas-
NEHUs1 TPEHUPOBOYHBIM NMPOLIECCOM KOCMOHABTOB B MoseTe.

PaspaboTaHHble Ansi KocMoca CPeacTsa U MeToAbl Npoduiak-
TVKV LLUMPOKO WUCTONb3YHTCS B MpaKTUKe Herpopeabunuraumm
BONbHbBIX C TSHKENbIMU ABUraTeNIbHBIMM HAPYLLEHVSIMMN.

HaseMHble mogenbHbIe SKCNnepuMeHTbl

BrivsaHue pasnuyHbix dpaktopos KI Ha opraHnam yenoBe-
Ka n3y4yaetcsi He TONbKO B XoA4e MUITOTUPYEMbIX MUCCUI, HO
1 B NabopaTopusix MHCTUTYTa MPW X HA3EMHOM MOLENMPO-
BaHUW. [ns co3gaHus cneumdundeckoro BIMSHUA MUKporpa-
BUTALIMMN HA CUCTEMbI OpraH13mMa UCMonb30BaNUCb Pa3nmyHble
3KCMEPUMEHTarIbHbIE MOOENN: TUMOKUHE3NSI C HAKITOHOM FoJ1o-
Bbl 0T 0 A0 -12° npogorknTenbHOCTLIO A0 370 CYTOK, «cyxas»
nMmmepcus 4o 56 cyTok, anuTensHas nsonsaums 4o 520 cytok. B
MoAEnNbHbIX 3KCNEpPUMEHTaxX UccrneaoBaHbl pasnuyHble CXeMbl
JIOKOMOTOPHbIX TPEHUPOBOK, UCMbITaHblI HOBbIE CUITOBbLIE Tpe-
HaxKepbl, 0TpaboTaHbl CXeMbl MpYema BOAHO-COMEBbIX A00a-
BOK, anpobunpoBaHbl HOBbIE NPOdUNAKTUYECKME CpeacTaa.

Meperpyskn Ha 3Tanax BblBOAA NETATENbLHOrO annapara Ha
opbuTy 1 cnycka ¢ Hee ObIN CMOAENUPOBaHbI Ha LIEHTpUdyre
GonbLUOro paguyca.

KoMmnnekcHble Ha3eMHble 3KCMEePUMEHTbl HauerneHbl B
Oyayliee: OHM 3aKknagblBalOT OCHOBY AN obecrnevyeHus me-
ONKO-OMOonorM4eckor NoOAAEPKKM oporTanbHbIX U MEXMIaHET-
HbIX 3KCNeanLnn.



COUNTERMEASURES AGAINST ADVERSE EFFECTS OF MICROGRAVITY

GROUND-BASED SIMULATION EXPERIMENTS

Countermeasures against adverse effects of
microgravity

Russian system of countermeasures onboard space
station consists of a set of means and methods that pre-
vent adverse changes from developing in the human
body and help cosmonauts maintain their health and per-
formance at a sufficient level in long-duration missions.

New models of training equipment for the ISS have
devised based on results of scientific research and ad-
vanced technologies:

e computerized treadmill BD with appropriate software and wide

range of registered parameters;

e computerized LBNP suit “Chibis-M”;

e “Kentavr” (Centaur) Anti-G suit.

In concordance with the most recent concepts the pro-
grams of physical trainings have been substantially re-
fined, and means of passive countermeasures which
save cosmonaut’s time and maintain performance in
long and-super-long-duration flights in case of compelled
decrease of intensity and duration of physical trainings
have been developed and introduced into practice, e.g.:
low-frequency electrical stimulator, axial loading suit
equipped with a system for measuring loads, compensa-
tor of a lack of bearing load which imitates walking of a
cosmonaut, etc. Computerized system for an automated
control over cosmonauts’ training process in-flight is un-
der development and it has already been tested in exper-
iments with a prolonged isolation.

Devised for space means and methods of counter-
measures are widely used for a neuro rehabilitation of
patients with severe motor disorders.

Ground-based simulation experiments

Effects of spaceflight factor on human body have been
explored not just in manned missions but also in various
ground-based simulation experiments, e.g. prolonged
(up to 370 days): 0-to -12° HDT hypokinesia, “dry” immer-
sion of up to 56 days, long term isolation (up to 520days)
have helped the Institute study different systems of loco-
motor training, test new strength exercise devices and
regimens of administering water-salt supplements and
approve new countermeasures.

G-loads experienced during stages of orbital injection
and deorbit of a spacecraft have been simulated on a
large radius centrifuge.

Future-oriented comprehensive ground-based experi-
ments lay the foundation for the biomedical support of
orbital and interplanetary expeditions.

3 b
W. Ancbeposa nposoaut uccnegosanne OfHT c yyacTuem Bpada-kocMoHaBTa B. JlykbsiHioka
1. Alferova performing LBNT involving cosmonaut-physician V. Lukianyuk

\1 [y .
[ i | \ " r a
A. CmoneeBCKuii BbIMOIHSET NOKOMOTOPHbIN TecT MO-3 Ha 6erosoit fopoxke B-1 (skcnepumeHT «Mapc-500»)
A. Smoleevsky performing a locomotor test on aBD-1 treadmill (‘Mars-500"experiment )

eI ITTITY

B. VloxaHHec (FepManvisi) BINONHSIET MCCrgroBaHme Ha chinavyeckyro paBoTocriocoBHOCTS (akcriepyveHT SFINCSS-99)
B. Johannes (Germany) performing physical performance research (“SFINCSS-99"experiment)
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MEKNNAHETHBIE NMANOTHPYEMBIE NONETDI

lopoBoit akcnepumeHT «l'oa B 3eMHoM 3Be3aonetey. I MaHoBueB cHumaet KTy A. Boxko. 1967—1968 .
One-year long experiment “One year in a terrestrial starprobe vehicle” (G. Manovtsev taking ECG from
A. Bozhko). 1967-1968

135-cyTouHoblin akcnepumeHT HUBES, 1994 r. U. Huumnopyk BbINomnHsEeT akcnepumMeHT «Pecnintpeccy
HUBES 135-day experiment, 1994. |. Nichiporuk performing “Respitress” experiment

J

240-cyTouHbI akcnepumeHT SFINCSS-99, 19992000 rr. E. Bo6poBHMK BBINOMHSET 3KCNEPUMEHT «MaxoBuK»
Ha MHOTOGYHKLIMOHAMLHOM CUTTOBOM TPEHaXKepe

SFINCSS-99 135-day experiment, 1999-2000. E. Bobrovnik performing “Makhovik” (Momentum wheel)
experiment on a versatile strength training device
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C nepBbIX AHEN CYLLECTBOBAHNS UHCTUTYT CUCTEMHO U
nocnegoBaTenbHO NPUBOAMT NpuKNagHblie n pyHaameH-
TanbHbIE NOVCKOBbIE UCCNEAOBAHUSA NO PELUEHN0 Meau-
Ko-buonornyecknx npobnem ANUTENbHbIX MNUNOTUPYeE-
MbIX OPOUTanbHbLIX U MEXMNAHETHbIX NOMETOB.

HecmoTpsa Ha AOCTMXEHMS B AUCTaHLMOHHOM W3y4e-
HUM NoBepxHOCTU Mapca aBTomaTMyeckumn annapata-
MU, y4acTue YeroBeKka MOXET 3HAYMTENbHO pacLUnMpUTb
AnanasoH 1 pesynbTaTbl UCCrnefoBaHWM, NPOBOAUMBIX C
Lenbio OCBOEHUNS N, BO3MOXHO, B AanbHENLIEM KOMOHU-
3auunmn «KpacHowm nnaHeTbI».

BaxHbiMy aTanamu B nosry4eHnn HoBbIX Heo6XO,£I,VIMbIX
3HaHWN 9BUNUCHb pes3yrnbraTtbl YHUKarbHbIX aHaNOroBbIX
nccnegoBaHWiA Ha CTEHA0BON 6ase MHCTUTYyTa:

® T[OJO0BOW MEOMKO-TEXHUYECKUA SKCMEPUMEHT, U3BECTHbIA Kak

«log B 3emHOM 3Be3goneTe» (1967—1968);

® 56-CyTOYHbIN 3KCMEPUMEHT C «CYXON» UMMEPCUEN C y4acTmem 2
MY>X4MH-go6poBonbLeB (1972);

e 370-CyTOYHbIA IKCNEPUMEHT C aHTUOPTOCTATUYECKOW MMMOKMHESN-
en (AHOIN) c yyactvem 9 my>x4nH-gobposonbLeB (1986—1987);

e 120-cyTo4uHbIN 3kcnepumeHT ¢ AHOI ¢ yyactuem 8 eHLWwuH-4o-
6poBornbueB (1993-1994);

o 240-CyTOYHbIA MeXOyHapoOHbIN 3SKCNEPUMEHT C U3onsuuen
SFINCSS-99 (1999-2000);

e Poccuickasn nporpamma «Mapc-500» € LUMPOKMM MexayHapoa-
HbIM yYacTveM Mo MOAENUPOBAHUIO NUIOTUPYEMOrO MnoreTa Ha
Mapc (2007-2011).

Ob6ocHOBaHNEM BO3MOXHOCTU TaKOro MeEXXMraHeTHOro
nyTewecTBUss ABMNSETCA YHWUKamnbHbIA ONbIT opbuTanb-
HbIX MOMETOB 4YerioBeka MNpPOAOIMKUTENBHOCTLIO Gonee
roga — B HUX addeKkTuBHas cucrtema MeauLuHckoro obe-
CcrnevyeHns No3Bonura CoXpaHuTb 300poBbe, paboTocno-
CcOBHOCTb KOCMOHaABTOB M obecneyuna Gnaronony4Hoe
BO3BpaLLEeHne K yCroBUSM 3€MHOW rpaBuTaLmn.

HoBusHa n cneundumka npobnemsl MapCMaHCKon Muc-
cum obycnoBrneHa YCroBUAMW [OEATENbHOCTM YNEHOB
akMnaxka n TpebyeT pas3paboTku cTpaTernu, B KOTOpOM
YyenoBeyecknin (PakTop CTAHOBUTCHA MPUOPUTETHBLIM, a
nogn — Hambornee LeHHbIM 1 BMECTe C TEM YA3BMMbIM
3BEHOM MWUCCUW, B 3HAYUTENBHOM CTEMEHU onpenernsio-
LLIUM BO3MOXHOCTb peanusaumm npoekTa B Lenom.

Okcnegmuma Ha Mapc notpebyeT TwatenbHOW noaro-
TOBKM Ha 3emIne, MHOTOMUCIIEHHbIX TEOPETUYECKUX, TEX-
HOJTOTMYECKUX U MEOUNKO-OMONTOrMYECKUX NCCIeaoBaHuN,
OMbITHO-KOHCTPYKTOPCKMX paboT.



INTERPLANETARY MANNED MISSIONS

From the first days of its existence the Institute has con-
tinuously and in a systemic manner carried out applied
and fundamental exploratory studies aimed at resolving
biomedical problems of long-duration orbital and inter-
planetary manned missions.

Despite achievements in remote study of Martian sur-
face by automated spacecrafts human participation can
significantly extend the range of investigations and en-
hance the research outcome, aimed at exploration and
possibly in prospect colonization of the Red Planey.

The results of unique analogous studies carried out at
the Institute’s experimental facilities have become impor-
tant stages in obtaining necessary knowledge:

e The year-long medico-engineering experiment which is known

as “The year inside the terrestrial starship” (1967-1968);

e 56-day experiment “dry” immersion experiment which involved 2
male volunteers (1972);

e 370-day HDT bedrest experiment which involved 8 female
volunteers (1993-1994);
e 240-day international isolation experiment SFINCSS (1999-2000);
e “Mars-500 Russian program on simulation of manned Martian
mission with broad international participation (2007—2011).
Unique experience gained in human orbital (over one
year in duration) spaceflights forms the ground for sub-
stantiating the possibility of such a mission. The effective
system of medical support used in these long-duration
flights made it possible to maintain health, performance
of cosmonauts and ensure their safe return to the Earth
gravity conditions.

The novelty and unique features of the Martian’s mis-
sion problem are determined by conditions of space-
crews’ activity and requires development of a strategy,
which prioritizes human factor and where humans be-
come the most valued and at the same time vulnerable
link of the mission. Such a factor to a large extent deter-
mines possibility of project’s implementation as a whole.

Martian expedition will require a comprehensive prepa-

ration on Earth: numerous theoretical, technological and
biomedical investigations, R&D work.

AR

i) E L -4
520-cyTouHbIV akcnepumeHT «Mapc-500». C. Kamonos u A. CMoneeBckui NPpOBOAST 3KCNEPUMEHT
«Tunonorusy», 2010 r.
“Mars-500" 520-day experiment. S. Kamolov and A. Smoleevsky running “Tipologiya”(Typology) experiment, 2010

BHeLuHWiA B1A MEQUKO-TEXHUYECKOro KoMnsiekca Ansa nposeaeHuUs UMUTAUUOHHbIX S3KCNepUMEHTOB
Outside view of medical-technical facility for conducting simulation experiments

520-cyTouHbIN 3KcriepumeHT «Mapc-500». Pabota B ckachaHapax Ha MMUTatope MapcyiaHckoii noeepxHocTy, 2011
“Mars-500" 520-day experiment. Activity in the spacesuits on the simulated Martian surface, 2011.
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HOCMHYECKAA BHONOIHA

Pab6oTbl Ha MecTe nocagku cnyTHuka «broH-M» Ne 1, 2013 r.
Work at the landing site of “Bion-M"Ne1 biosatellite, 2013

ekkoHbl B cnevumansHom koHTeliHepe BUOC MK nepepn 3anyckom cnyTHuka «Buon-M» Ne 1, 2013 .
Gekkos in a special container BIOS GK before launch of “Bion-M” Ne1 biosatellite, 2013

KocmoHnaeT C. BonkoB npoBepsieT xof akcnepumerTa BIO-5 Pactenusi-2 B opanxepee JTALLA-01. MKC,
29 akcneguums, 2011 .

Cosmonaut S. Volkov observing progress of BIO-5 Plants experiment in LADA-01 greenhouse aboard the
ISS, 1SS-29 2011
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BaxxHoe HanpasneHue geatensHoctn UMBI1 — uccne-
AO0BaHNSA NPOBOAMMbIE Ha creLmanm3npoBaHHbIX Guoro-
rmyecknx cnytHukax cepum «Kocmocy («buoH»), B xone
KOTOPbIX peanuayeTcs JONroBpeMeHHas nporpamma mus-
YYEHUS BIIMSHUS HEBECOMOCTM, KOCMUYECKOW paanaumm
n apyrux daktopoB Kl Ha pasnuyHble Guonoruveckme
CUCTEMBI.

OcobeHHOCTb 9TON NporpamMmmMbl — ee KOMMNIEKCHbIN Xa-
pakTep: coyeTaHue pasHOoOoOpasHbIX BUOOB U METOLOB
nccnegoBaHuin, ucnonb3oBaHme 6onblioro yucna ouo-
norn4yecknx 06HLEKTOB pasnMYHOro YPOBHS 3BOSIOLMOH-
HOMO M WMHOMBUAYANbHOMO PasBUTUA (MUKPOOPraHU3Mbl,
KynbTypbl KIETOK, pacTeHWd, HaceKoMble, MOMOCKH,
pblbbl, PenTUnMK, 3eMHOBOAHbIE, KPbIChl, MbIlN, 0be-
3bsiHbI U Ap.). MNpu coxpaHeHun obLien HanpaBneHHOCTH
N NPEeeMCTBEHHOCTM WCCREeAOBaHUM HayyHble 3adayun
Kaxkgoro norieta GuocnyTHMKA HEMNpPEPbIBHO YTOYHAOT-
CS U yCnoxHaATcA. [onyyYyeHHble AaHHbIE UMEIT BaX-
HOe TeopeTMYECKOe U NPUKIAgHOE 3Ha4YeHe ans peLue-
HUS OCHOBHbIX BOMPOCOB rpaBUTaLMOHHOM Buonornm um
MeauKo-buonornyeckoro obecneveHns MNUnoTUpPyeMbIX
NnoneToB.

Ha OC «Cantot», «Mup» n MKC 6b1n BbinonHeH 6onb-
Lo 0ObEM Hay4HO-MPUKNAAHbIX UCCIEeQOBAaHNA C pas-
NWYHBIMK  Buonorndyeckumn  obbektamu.  [MonyyeHbl
HOBble AaHHble O MexaHM3Max PYHKLUMOHAamNbHbIX N3Me-
HEHWI B XMBbIX CUCTEMAX, NOKa3aHa BO3MOXXHOCTb MOf-
HOro UMKNa pasBUTUS pacTUTENbHbIX OPraHN3MoOB B He-
BECOMOCTM B psfy nocriefoBaTenbHbIX MOKONEHUN.

MpogomkeHnem nporpammbl «BuoH» (1973-1997)
sasnsieTca nporpamma «buoH-M», ocHoOBHada Lenesas
3aJadva KOTopon — n3ydeHne pyHaaMmeHTasnbHbIX U Npu-
KnagHblx npobnem, cBA3aHHbIX ¢ ByaywmMMmy nonetamu
yernoBeKka B AarbHUN KOCMOC.

B HacTosilee BpeMsa MHCTUTYT NPOOOIDKaeT peanuvso-
BblBaTb OOLUMPHYIO nporpammy 6Guonornyecknx uccne-
AoBaHUN Ha 6opTy poccuickoro cermeHTa MKC.

Buonoruyeckne akcnepuMeHThbl, NPOBOAMMbIE Ha Gop-
Ty GUMOCNYTHUKOB M OpOMTanbHbIX CTaHUMIA, NO3BOMNAIOT
nccnegoBaTb MEXaHM3Mbl PeakLni XXMBbIX CUCTEM, Ty 6-
€ MOHATb 3aKOHOMEPHOCTM ajanTtaunm opraHumama K
BosgencTeuio Kl Ha pasnuyHbIX YPOBHAX OpraHu3auumu
YKUBbIX CUCTEM, OLEHUTb POSib FEHETUYECKNX DaKTOpPOB,
CYLLECTBEHHO NPOABUMHYTHCA B MOHMMAHUN MHOTMX (PyH-
JaMeHTarnbHbIX NPOGNeM eCTeCTBO3HaHUS!, B YACTHOCTN,
Gronornyeckon ponu rpaBuTaLnn, a Takke cnocobcTay-
0T MPOABWXKEHMIO HA BOPT KOCMUYECKMX annapaToB Omo-
NOrMYecKNX TEXHONOMIN B Ka4ecTBe 3f1IEMEHTOB CUCTEM
XnsHeobecneyeHnst ByayLmx MexnnaHeTHbIX NMNoTMpY-
€MbIX MUCCUI N NnaHeTapHbIX 6as.

3710 cnocobeTByeT GbICTPOMY Mporpeccy B pa3BuTUM
HOBbIX OTpacnen Haykn — rpaBUTaLMOHHON h3MOoNorMm
N KOCMMYECKON BUOTEXHOMNOMMN.



SPACE BIOLOGY

An important area of IBMP’s activities is research on
the specialized biological satellites of the “Kosmos” se-
ries (“Bion”) to implement a long-term program of investi-
gations of the effects of microgravity, space radiation and
other spaceflight factors on various biological systems.

One characteristic feature of this program is that it is
comprehensive in nature, combining different types and
methods of research and using a large number of bio-
logical objects of different levels of evolutionary and in-
dividual development (microorganisms, cell cultures,
plants, insects, mollusca, fish, reptiles, amphibian, rats,
mice, apes etc.), while preserving the general direction
and continuity of research, the scientific objectives of
each flight have continuously become more specific and
sophisticated. The results of these investigations have
been of high theoretical and applied significance to the
resolution of key problems of gravitational biology and
biomedical support of manned missions.

A significant amount of scientific and applied investiga-
tions with various biological objects was carried out on-
board orbital stations “Salyut”, “Mir” and the ISS. They
produced new data on the mechanisms of functional
changes in living systems, showed the possibility of a full
cycle of plant organisms development in microgravity for
several generations in a row.

“Bion-M” program is a continuation of “Bion” program
(1973-1997). The main objective of this program is inves-
tigation of fundamental and applied problems relevant to
future manned flights to outer space.

Currently the Institute keeps on implementing exten-
sive program of biological investigations on board the
Russian segment of the ISS.

Biological experiments carried out onboard biological
satellites and orbital stations have made it possible to
better understand the logic of organisms’ adaptation to
the impact of a spaceflight at different levels of organi-
zation, to access the role of genetic factors, and to make
significant progress in understanding many fundamental
problems of life sciences, particularly, the biological role
of gravity. That has also contributed to rapid introduction
of biological technologies elements into life support sys-
tems of future interplanetary manned missions and plan-
etary bases.

This promotes rapid progress in the evolution of new
branches of science, including gravitational physiology
and space biotechnology.

Mbiwm nuHun C57black/6 B HayuHol annapatype BMOC MIXK-01 nepen 3anyckom cnyTHUKa
«BunoH-M» Ne 1, 2013 1.

Mice of line C57black/6 inside scientific equipment BIOS MLZH-01(animal containment module) before
launch of “Bion-M” Ne1 biosatellite, 2013

OkcnepumeHT «MeTteopuT» (6asanst ¢ 6Griomartepyanamv BHYyTpU obpasLia) nocne Bo3BpalLeHus
cnyTHuka «BroH-M» Ne 1, 2013 .
“Meteorite” experiment (lump of basalt with biomaterials inside the sample) after return of “Bion-M” Ne1

biosatellite, 2013

KocmoHaBTbl HO. Ycaues v FO. OHydpueHko aepxar yknagky ¢ TputoHamu. 30-19 Ha OC «Mupy, 1995 .
Cosmonauts Yu. Usachev and Yu. Onufrienko holding a package with tritons, “Mir” orbital station(EO-19),1995
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CNOPTUBHAA MEAMLUUHA

HCCNEAOBAHKA B PA3NUYHLIX RNUMATOTEOTPADUUECKHK PETHOHAX

Bpauu ctaHumm «Boctok» 13- CoBeTcKoi aHTapKkTuyeckon akcneauuum E. VnbuH (cnesa) n
B. MNorreHnons, 1967 r.

E. lliyn (left) and V. Poggenpol - Medical doctors of “Vostok” wintering station of the 13th Soviet
Antarctic expedition, 1967

- - 4. m
I". [laBblA0B NPOBOAWT UCMbITAHUSA Macky KUCIOPOAHOrO annapara oTkpbIToro tuna. Mamup, 1981 .
G. Davydov testing a mask of the open-type oxygen caddy, Pamirs, 1981

Bpau-akcnepumeHTatop A. CMoneeBckuid B MycTbiHe Caxapa, BO BpeMsi NPOBEAEHNS 9KCTIEpYMEHTa Mo
BO3[EVCTBUIO XKapbl Ha YenoBeka. 2012 .

Physician-experimentalist A. Smoleevsky in Sahara desert during experimental study of heat effects on
human body, 2012
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CnopTuBHas meguuuHa

Cneupanuctbl MHCTUTYTa MNPOBOAAT (PyHOAMEHTarnbHble U
NpUKNagHble nccnenoBanms n3NONOrMHECKUX N NCUXoNormye-
CKMX MEXaHM3MOB, OMNpenensaoLLmx manonormieckyto paboTo-
CNOCOBHOCTb U MCUXOMOTMMHECKYHO YCTOMYMBOCTD, B TOM Yu1CIe
B 9KCTpemarsbHbIX YCIOBUSIX, paspadarbiBatoT, TECTUPYHOT U UC-
MOnb3YyHOT B pearbHbIX YCIOBUSX HOBbIE NMEPCMNEKTUBHLIE METO-
[Obl 1 nogxoapl.

OcHoBHbIe HanpasneHns pabor:

e BbISIBIIEHNE MEXAHN3MOB PEryNsiLMN CEPAEYHO-COCYANCTON U Abl-
XaTernbHOWM CUCTEM NPY MbILLEYHON paboTe (MoAenbHbIe 3Kcnepu-
MEHTbI Ha XMBOTHbIX, OMbITbI C y4acTem JOBPOBONbLEB);

e /ccrnefoBaHNMe MEeXaHU3MOB  (PYHKLMOHMPOBAHUSI  CKENETHbIX
MbILIL, NPU  BbINOSHEHUN (DU3NYECKUX HArpy30K pasfnyHoOro
XapakTepa;

e lccrieoBaHe MexaHU3MOB 3HEpreTMyeckoro obecrneyeHust Bbl-
NnonHsemMon paGoTbl C UCMONb30BaHMEM (hU3MONOrndyeckmx, Guo-
XUMUYECKUNX, MOMNEKYNSPHO-FEHETUYECKUX METOAOB;

e Hay4yHO-MEeToAMYECKOe COMPOBOXAEHNE HAaLMOHAbHBIX COOPHBLIX
KOMaHZ, (KOHbKM, NbbkK, BuatnoH, rpebns, TpuatnoH);

e pas3paboTka HOBbIX TPEHAXKEPHbLIX U U3MEPUTENBHBIX YCTPOWCTB
NS UCMNONb30BaHWSA B MAcCOBOM CrOpTe, CMopTe BbICLUNX AOCTU-
YKEHU 1 B BOCCTAHOBUTENLHOW MeguLnHeE.

B nHCcTUTYTE dOyHKLUMOHUPYET CTeH «PaboTocnocoOHOCTLY,
B KOTOPOM MpOBOAATCA KOMMIEKCHbIE NCCIeaoBaHUA MblLLEY-
HOW aKTUBHOCTW YerioBeka Ha COBpEMEHHOM MeToANnYeCKOM

YPOBHE.

MccnepoBaHusa B pasfniMyHbIX KNMMaTo-
reorpadpnyeckux permoHax

B TeueHne mHormx net cotpyaHukn MBI npoBogat
NccnefoBaHWs XU3HEAEeATENbHOCTU YenoBeKka B 3KCTpe-
MarbHbIX YCMOBUSAX, B PasfnnyHbIX Knumatoreorpaduye-
CKMX 30Hax — B BbICOKOropbe, NyCTbIHAX, APKTUKE U AH-
TapKTUKe — ONS U3yYeHUs peakuuin 1 aganTauUoHHbIX
NpoLEeCcCoB OpraHn3ma, OUEHKN ero (PyHKLUMOHANbHbIX
pes3epBoB.

MMBI1 npuHuman y4dactve B NpoBeeHMn U Meau-
Ko-Omonornyeckom obecneyeHnnm MHOIMMX OTEeYeCTBEH-
HbIX 1 3apybexHbix akcneguumi. Cpean HUX — nepsas
COBETCKasa aKcnegmumsi anbnMHUCTOB Ha OBEPECT, SKC-
negnuus rasetbl «Komcomonbckasa npasga» Ha Cesep-
HbIA MOJIOC, BbICOKOLUMPOTHAA TpaHCMONsipHasi aKche-
anuma CCCP — Kanapa, 3MMOBKM Ha aHTapKTU4ECKUX
Hay4HbIX CTaHLUMSX, aKkcneguumst «4enoBek u MyCTbiHS»
B Kapakymax, xxeHckue akcneauumm «Metenuua» B Ap-
KTUKe n AHTapKTuKe, akcneauummn Typa Xenepgana Ha
nogkax «Pay» n «Turpucy.



SPORTS MEDICINE

RESEARCH IN DIFFERENT CLIMATIC AND GEOGRAPHIC REGIONS

Sports medicine

IBMP specialists conduct fundamental and applied
research into human physiological and psychological
mechanisms which determine physiologic and psycho-
logic tolerance under extreme conditions, develop, vali-
date and use in real conditions new promising methods,
techniques and approaches.

Main lines of research:

e identification of mechanisms responsible for regulation of cardi-
ovascular and respiratory systems during muscular work (simu-
lation animal experiments and test involving volunteer subjects);

e study of mechanisms of skeletal muscles functioning during
physical loads of different character;

e scientific and technical support for the training of athletes of the
national sports teams (skating, skiing, biathlon, rowing, triathlon);

e study of mechanism of energy supply of the work using physio-

logical, biochemical, molecular-genetic techniques.

Development of new training and measuring devices
for application in mass sports, sports of top achievements
and rehabilitation medicine.

The Institute has a test-bench “Rabotosposobnost’
(“Physical Performance) which is used to carry out com-
plex studies of human muscular activity at the up to the
state of art methodical level.

Research in different climatic and geographic
regions

For many years IBMP specialists have conducted re-
search into human life and activity under extreme condi-
tions in various climatic and geographical areas, includ-
ing highlands, deserts, the Arctic and Antarctic regions in
order to study reactions and adaptive capabilities of the
human body and access its functional reserves.

The IBMP has been involved in preparations of and
provided biomedical support for numerous national and
international expeditions. These include the maiden as-
cent of the Soviet climbers to the Everest, the Northern
Pole expedition sponsored by the daily “Komsomolskaya
Pravda”, high latitude transpolar USSR-Canada expedi-
tion, wintering at Antarctic research stations, “Man and
Desert” expedition in the Kara-Kum desert, women’s ex-
peditions “Blizzard” to the Arctic and Antarctic regions,
voyages by Thor Heyerdahl on the papyrus boats “Rah”
and “Tigris”.

TpeHNpPOBKM KOCMOHABTOB MO BbiXVBaHWO, 2009 1.
Cosmonauts during survival training, 2009

T o = e

TecTpoBaHMe CKOPOCTHO-CUIMOBBIX XapaKTEPUCTUK MbILLLL Y CMOPTCMEHOB-rpebLIoB 13 c6opHoit
komaHabl Poccun, 2007 .

Testing muscular strength and speed characteristics in athletes-rowers, members of the National team
of Russia, 2007

TecTvpoBaHue aspobHoi paboTocnocoGHOCTM B MOMEBbIX YCNOBUSAX Y CNOPTCMEHa-MbLKHMKA, Npu3epa
YemnuoHata mupa W. lMepnoycosa, 2008 r.

Testing aerobic capacity under field conditions in I. Gerpousov — athlete, prize-winner of the world ski
championship, 2009
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THNEPBAPHYECHAA DUIMONOIUA U
BOAONASHAA MEAMLMHA

BbleaaHoe 3acepaHve MexBefoMCTBEHHON KOMUCCUM MO BOAONA3HOMY Aeny. [leMOHCTpaLysi HOBOTO
BOJONA3HOro cHapsixeHwst. Fenenmxuk, 2005 r.
Interdepartmental commission on diving work. Demonstration of diving gear, Gelendjik, 2005

YcoBepLUeHCTBOBaHHas NOTOYHO-AeKoMNpeccuoHHasi 6apokamepa MAK-2 YM
Upgraded continuous-decompression chamber PDK-2 UM

MynbT ynpaBneHus rny6okoBogHOrO BofonasHoro komnnekca MBK-250
Control console of the deep-water diving facility GVK-250

24

MMBIT BbinonHaeT doyHaameHTarnbHble U NpuknagHele
nccnegosaHnsa B obnactu rmnepbapuieckon omsmono-
MmN 1 BOAONa3HOW MeaNLMHbI.

YHuKanbHas 9SKcnepuMeHTanbHO-TexHu4eckas 6Gasa
WHCTUTYTa MNO3BOMSET NpoBOAUTbL (PyHAAMeHTarbHble
nccnegoBaHUs Ha CUCTEMHOM, TKAHEBOM WU KIMETOYHOM
YPOBHAX, @ TaKke MOAEnupoBaHME «CYXWUX» MNorpyxe-
HUM BogonasoB A0 rMy6buHbl 250 M. B pesynbrate npo-
BEEHNA KOMMIEKCHbIX 3KCMEePMMEHTOB C BO3OEeNCTBU-
€M Pa3fiMyHbIX ra30BbIX CMECen 1 cpen Ha BMoobbLEKTbI
BbIsIBNEHO cneundmnyeckoe Ouonornvyeckoe [encreve
Ha opraHuMaM UMHANMEPEHTHBLIX ra3oB NpU PasnUYHOM
coyeTaHUM UX KOHUEeHTpauun n aaeneHuns. PaspaboTaHbl
AblxaTenbHble KNCMOPOA4HO-a30THO-aproHOBbIE MMMOKCK-
Yyeckue noxapobesonacHble rasoBble CMeCU U cpeabl,
obecneuvnBatome 6esonacHoe BbINoOfHEHWE paboT npu
HaxoXOeHUN B 3TOW cpefe 0o 18 cyTok.

CotpygHukamun MBI n KOxxHoro otaeneHunsa MHcTuTy-
Ta okeaHonoruu nm. MN.MN. Wupwosa AH CCCP nposege-
Hbl PEKOPAHbIE 3KCNEPUMEHTDI:

e Bnepsbie B CoBeTckom coto3e B 1984 r. 6bina JoCTUrHyTa ry-
6uHa 450 M ¢ ncnonb3oBaHWEM KUCITOPOAHO-TeNMeBON cMecu (2
yernoseka, 3 CyTOK);

e Bnepsble B Mvpe B 1986 r. Obina gocturHyTa rmybuHa 410 m ¢ uc-
Nornb30BaHNEM KUCIIOPOAHO-HEOHOBOM CMecH (2 YenoBeka, 1 yac).

Hanunune B MBI Ha cerogHALWHMA eHb eOUHCTBEH-
HOroO B CTpaHe rpaxaaHcKoro rny0boKoBOAHOIO BOAO-
nasHoro komnnekca NBK-250 npogukToBano MHCTUTYTY
Heobxo4MMOCTb AOMOMHUTENbHO, KPOME Hay4HbIX MC-
cnenoBaHWin, NPOBOAUTL JledeHue npodeccnoHanbHbIX
BoAonasHbiX 3aboneBaHWA — OEKOMMPECCUOHHOM ©00-
nesHu 1 6apoTpaBMbl NETKUX — METOAOM «ANMUMTENbHOIO
npebbiBaHusay. B MHCTUTYTE paspaboTaHbl YHUKamNbHbIE
peXXuMbl, NO3BONAIOLLME OCYLLIECTBAATL NeYeHne EeKOM-
NPEeCCUOHHBbIX 3aboneBaHnin C OTCPOYEHHBIM MOCTYyNse-
HMemM OOonbHbIX. 3aperncTpupoBaHa MeguUMHCKasa Tex-
HOSOrNSA NPUMEHEHUS STUX PEXNMOB.

Be3sonacHocTb Bcex pexxumoB Obina npegsaputensHO
NpoBepeHa B UCNbITaHMAX C y4acTuem gobposonbLeB. B
YyacTHocTu, B 2004 1. 6bIn NpoBedeH aKkcnepumeHT «Py-
cankm» C y4acTmeM Tpex KeHLNH-00OpOBOnbLEB, B KO-
TOpOM ObInia NpoTecTMpoBaHa 6e3onacHOCTb nevyebHoro
pexuma NS XeHLMH-4anBepoB.

CoBMeCTHO C KnuHuyeckon GonbHuuen LIMCYH Ne 119
CO3[aHO MepBoOe B CTpaHe oTAdeneHue npodnaronornm
BOJOMA30B M KECCOHLUMKOB, SBAsOLEecs ne4ebHo-npo-
MNaKTUYECKUM U HAy4YHO-METOAMYECKUM noppasgene-
HMEeM, OCHOBHbIM HanpaefeHneM AeaTeNlbHOCTU KOTOPOTro
ABNsAeTCs NpoduUnNakTMka u nevyeHme NpodeccMoHanbHbIX
N NpOon3BOACTBEHHO-00YCMOBIEHHbIX 3aboneBaHnin yka-
3aHHOIO KOHTUHIEHTa, a Takke ero peabunurauums.

Pa3pa60TaHbI HOPMAaTUBHO-TEXHUYECKNE OOKYMEHTbI MO
MeanUnMHCKOMY U CaHUTAPHO-TUTMEHNYECKOMY obecneve-
HWIO BOAOJ1a3HbIX pa60T.



HYPERBARIC PHYSIOLOGY AND
DIVING MEDICINE

The IBMP has been conducting fundamental and applied
research in hyperbaric physiology and diving medicine.

The Institute possesses a unique experimental and test
facility designed to carry out fundamental investigations
at systems, tissue and cellular level, simulating dives
down to 250 m. Drawing on the results of complex ex-
periments on the influence of various gas mixtures on
biological objects it has established that different concen-
trations and different pressures of indifferent gases have
a specific biological impact on the human body.

The Institute has devised breathing oxygen-nitrogen-ar-
gon hypoxic fire-safe mixtures and atmospheres, which
ensure safe work during extended stay in such environ-
ments of up to 18 days.

IBMP specialists together with experts from the South-
ern branch of |.P.Shirshov Oceanology Institute of the
USSR Academy of Sciences have accomplished a num-
ber of record-setting experiments:

e In 1984 in the USSR was made a pathbreaking simulated human
dive to the depth of 450 m. using helium-oxygen gas mixture (2
men, 3 days).

e In 1986 for the first time in the world a depth of 410 m. was
reached with neon-oxygen gas mixture (2men, 1 hour).

Availability of the only nation’s civil deepwater diving
facility GVK-250 has determined the necessity for the In-
stitute to provide treatment of occupational diver pathol-
ogies (pulmonary barotrauma and decompression sick-
ness) in patients with delayed admission for treatment
by the “prolonged exposure” method. Medical technology
of application these treatment schedules has been duely
registered. The safety of all schedules has been prelim-
inary tested in experiments involving volunteer subjects.
In particular in 2004 experiment “Rusalki” (“Mermaids”)
with participation of 3 female-volunteers was conducted.
This experiment validated safety of treatment schedule
for female divers.

Russia’s first occupational pathology and diver and
caisson worker rehabilitation department has been
opened on the basis of IBMP and Clinical Hospital Ne119
of the Central Medical Division. The main line of work of
this scientific- methodological department is prevention
and treatment of occupational and profession-induced
diseases in this population as well as their rehabilitation.

The Institute has drawn up standard technical docu-
ments on medical and sanitary and hygienic support for
diving operations.

10-CyTOuHBbIV rMnepbapyUyeckuii KCNEPUMEHT MO UCTbITaHUIO NOXapobe3onacHol KMCNOpPOAHO-a30THO-
aproHoBoii cpeabl, 2009 .
10-day hyperbaric experiment on testing fire-safe oxygen-nitrogen-argon environment, 2009

my60oKoBOAHBIN BOAONA3HbI KOMI1-J16KC 'BK-250
Deep-water diving facility GVK-250

TNaGopatopusi Ansi NposefeHus rmnep6apuiecknx AKCNEPUMEHTOB C XXMBOTHBIMM
Laboratory for running animal hyperbaric experiments
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MEXKAVHAPOLHOE COTPYAHWUECTBO

L i
- - =7
YuactHuku XVIII coBeluanus no nporpamme «MHTepkocmocy, r. [arpa, 1985 .
Participants of the XVIII “Interkosmos” meeting, Gagra, 1985

HayuHas guckyccus Bo Bpems BU3WTa kutarickon generauum 8 UMBI, 2011 r.
Scientific discussion during the visit of Chinese delegation at IBMP, 2011

|
o L
Komanaa HACA B VIMBIT Bo BpeMmsi BbINOMHEHWSt COBMECTHbIX paboT no nporpamme «Bron-M» Ne 1, 2013 .
NASA team during joint works on “Bion-M” Ne1 program, 2013
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WHCTUTYT OCyLLECTBRISIET LUMPOKOE MEXOYHAPOOHOE Hay4YHO-TEX-
HMYECKOe COTPYAHUYECTBO C KOCMUYECKAMM areHTCTBaMU, HayYHbl-
MU LEHTPaMK, YHUBEPCUTETAMU, MPOMbILLIIEHHBIMX OpraHn3aumamMmn
1 KOMMEpYeckMK compmamm Boree Yem 50 cTpaH.

B pamkax COBMECTHOMO pOCCUMCKO-aMEPVKaHCKOTO MorneTa SKuna-
Xen Kocmmieckux kopatbren «Cotos» 1 «AnomnnoH» (1975), B none-
Tax Ha OC «Cantot-6», «Cantot-7» n «Mvp» Oblin HaKomnneH onbIT
MeXOyHapoaHOro COTpyAHMYECTBa B pearnvsaumm HaydHbIX Meou-
KO-OMOnorM4ecknx I/ICCJ'Ie}J,OBaHI/IIZ M 3KCrNepruMeHToB, B TOM 4ucre no
nporpamme «MHTepkocmocy.

SApkvM NpUMEPOM COTPYAHUYECTBA SIBUINACh pearnmsaums poccuid-
CKo-amepukaHckux npoektoB «Mwup — Lattn» n «Mup — HACA», ko-
TOpble B MOCMEOYHOLLEM, B TOM Y/CIIE U B paMKax MHOMOCTOPOHHEN
KoorepaLmm, CTanm OCHOBOW MPOBEAEHWSI UCCTIEA0BAHWIN U SKCrepu-
mMeHToB Ha MKC.

CoBpeMeHHbIN 3Tan pa3BUTUSI NUIIOTUPYEMOA KOCMOHaBTUKA Xa-
paKTepU3yeTCs PasBUTVEM MEXOYHAPOOHOMo COTPYAHUYECTBA B OC-
BOEHMWN OKOJIO3EMHOMO KOCMUYECKOMO MPOCTPaHCTBa, HacTosiLLee U
bnvkarilee Gyayliiee KOTOPOro CBA3aHO ¢ akcnnyaraumen MKC.

BonbLUMHCTBO AEMOBbLIX KOHTAKTOB MPELACTAaBUTENEN UHCTUTYTA C
3apybexHbIMM CrieLpanicTaMm CBsi3aHo ¢ paboTamm, OTHOCALLIMMMU-
¢ k MKC, 1 ocyLuecTBRSETCS Yepes hyHKLIMOHUPYHOLLIME MEXOYHa-
poaHble opraHbl: MHOTOCTOPOHHUIA KOMUTET MO MEAVLIMHCKON MOsu-
ke (MMPB), MHOOCTOPOHHMUIA COBET MO KOCMUYECKON MeauLIMHE
(MSMB), 1 MHOroCTOPOHHUIA KOMUTET MO MEAULIMHCKUM orepaLmsam
(MMOP) n ap.

Co3gaHHble COBMECTHO C 3apybexHbiMy naptHepamm (HACA,
EKA, OINP, IXAKCA v gp.) OBYCTOPOHHME pabo4ve rpymmnbl Mo Koc-
MUYECKO MeauumHe M Guororm SBNSTCS MOKUM MHCTPYMEH-
TOM 3(hhEKTMBHOTO W  B3ANMOBLIFOAHOMO  HAYYHO-TEXHUYECKOTO
COTPYAHNYECTBA.

HayuHble nccnenoBaHms no nporpamme «BroH» C LLIMPOKM MEX-
OyHapoaHbLIM y4acTeM YCreLLHO NpoBoaATCs yake B TedeHue 40 net.

OCHOBHbIMM HarpaBneHNsIMM MEXOYHapOOHOMO HayYHO-TEXHW-
YECKOro COTPYAHMYECTBA MHCTUTYTA SBMSIOTCS:

e poBefeHVe MOAESbHbIX 3KCMEPUMEHTOB MO M3YYEHWIO BIMAHUS DaKTo-
poB Kl Ha opraHn3m 4enoBeka;

e paspaboTka, UcnbiTaHWe 1 NpoBepKa MCCreaoBaTensckoro obopyaosa-
HWSA AnS npumeHeHnst Ha 6opTy poccuiickoro cermeHTa MKC;

e Mped- M nocrnenosfieTHoe MeauLMHCKoe obcrnefoBaHNe YreHOB MeXAy-
HaPOAHbLIX KOCMUYECKUX SKUMAKEN;

® [poBedeHNe Hay4HbIX BroMeanLMHCKMX nccrnegoBaHun Ha 6opty PC MKC;
NpoBeAEHNE Ha3eMHbIX UCCNEA0BaHNI MO U3YYEHNIO BMUSIHWSA (DakTopoB
KI Ha Buonornyeckne oobekThI;

e [poBefeHVe Hay4HbIX MEAUKO-BMoNornyecknx nccrnenoBaHui Ha 6opty
6ecnunoTHbIX KOCMUYECKUX Kopabnen;

®  ICMONb30BaHNE OOCTUXKEHUI KOCMUYECKOW MeAWLMHbI B KIMHUYECKOW
npakTvke Ans NpoguNakTMKM U neYeHns pasnuyHblix 3abonesaHun, a
Takke peabunutaummn nauneHToB.;

e paspaboTka u peanu3auns obpasoBaTenbHbIX NPOrpamMM Ans LWKOMbHU-
KOB, CTY[IE€HTOB 1 MONOAbIX CNeLuanucTos;

® OCBOEHWE W UCMOMb30BaHNe NepefoBbIX 3apybexHbIX TEXHONOrUM, Onbl-
Ta opraHu3aummn 1 NPoBeAEHNS HayYHbIX NCCIEA0BaHNUN.

BHeLLHeakoHoMmmyeckasn pesitenbHoctb MBI, aenssice coctae-
HOW YacCTbiO YCrMeLHO NMPOBOAMMOMO UHCTUTYTOM MEXOYHapOOHOro
COTPYOHWYECTBA, CMOCOOCTBYET YKPEMIEHNIO SKOHOMMYECKOTO MOJo-
YKEHVISI MIHCTUTYTA W MOBbILLIEHMIO €r0 MEXKOYHAPOOHOIo aBTopUTETa.

AKTVBHO NMPOBOAVIMAs KamnaHus Mo MoMCKy MoTeHuMarnbHbIX 3a-
Ka34MKOB NMPVBIEKIA K AEATENBHOCTU MHCTUTYTA LUIMPOKUI KPYT 3apy-
OeXHbIX NAapTHEPOB. CneumanmcTbl MHCTUTYTa PaboTatoT MO KOHTPaK-
Tam ¢ EKA, [IDKAKCA, KHEC, KKA, [IIP, KoCMUYECKUMM areHTCTBaMU
Wranun, Pecnybninkn Kopesi, Manaraum, ¢ dovipmamm 1 opraHM3aum-
samm Fepmannm, CLLUA, Lseriuapum, ®paHumm, Kutas, AnoHum n MHo-
X OPYrX CTPaH.



INTERNATIONAL COOPERATION

The Institute has been engaged in a wide-ranging interna-
tional cooperation with space agencies, research institutions
and industrial and commercial companies in more than 50
countries of the world.

Starting from the Apollo-Soyuz project (1975), IBMP special-
ists have been participating in preparations for and implemen-
tation of “Salyut-6”, “Salyut-7” and “Mir” missions with multina-
tional crews. In these missions an experience of international
cooperation in implementing scientific biomedical investiga-
tions and experiments, including “Interkosmos” program has
been gained.

Implementation of US-Russia “Mir-Shuttle” and “Mir-NASA”
projects has become a demonstrative example of such a coop-
eration and laid a foundation for conducting studies and exper-
iments onboard the ISS.

Current development stage of manned cosmonautics is char-
acterized by expansion of international cooperation in explo-
ration of the near-Earth space. Present and near future of this
exploration is interlinked with operation of the ISS. Most of busi-
ness contacts of IBMP representatives with foreign specialists
is connected with works related to the ISS and is carried out
through existing international bodies: Multilateral Medical Space
Medicine Board (MSMB) Multilateral Medical Policy Board
(MMPB), Multilateral Medical Operations Board(MMOP) etc.

Bilateral Working Groups on space medicine and biolo-
gy, which have been formed up jointly with foreign partners
(NASA, ESA, JAXA and other agencies) are the flexible tools
of effective and mutually beneficial scientific-and-technical
cooperation.

Scientific research within the scope of “Bion” program with
wide-ranging international cooperation has been already suc-
cessfully conducted for 40 years.

The main lines of international scientific-and-technical coop-
eration of the Institute are:

e ground-based simulation experiments aimed at study the

influence of spaceflight factors on human body;

e development and testing of research equipment for use onboard
the Russian segment of the ISS;

e pre- and post-flight medical
Spacecrews;

e scientific biomedical investigations onboard the Russian segment
of the ISS;

e ground-based investigations of spaceflight factors effects on
biological objects;

e biomedical investigations onboard unmanned spacecrafts;

e application of space medicine gains into clinical practice for
prevention and treatment of various diseases as well as for
rehabilitation of patients;

e development and implementation of educational programs for
schoolchildren, students and young specialists;

e mastering and application of advanced foreign technologies,
experience in organizing and conducting scientific research.

Foreign economic activity has been the integral part of the
Institute’s international cooperation and thus promoted the
IBMP’s international reputation.

Active campaign for search of potential customers has in-
volved a wide spectrum of foreign partners into the Institute’s
activity. IBMP’s specialists have performed contracts with ESA,
JAXA, CNES, CSA, DLR, space agencies of ltaly, Republic
of Korea, Malaysia, companies and organizations in Germa-
ny, USA, Switzerland, France, China, Japan and many other
countries.

examination of international

B. HutomaH 1 A. MpuropbeB NoAnMChLIBAKOT NMPOTOKON Ha 14-M COBELLIaHUN POCCUICKO-aMEPUKaHCKOM paboyert
TpynMbl Mo KOCMUYECKOM Gronoriv 1 MeauumHe, 2011 1.

B. Newman and A. Grigoriev signing protocol at the 14th meeting of the Join-US-Russia working Group on
space biology and medicine, 2011

MexpgyHapoaHas koMaHza npoekta «broH-M» Ne 1, 2013 r.
International team of “Bion-M Ne1 project, 2013

MexayHapoaHblii akunax akcnepumeHTa ¢ 520-cyTodHon usonsuven «Mapc-500», 2011 .
International crew of 520-day isolation experiment “Mars-500", 2011
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HHHOBALMOHHAA AEATENbHOCTD

IevebHo-peabunnTaumoHHbI kocTioM «PereHT», 2011 .
“Regent’ remedial-rehabilitation suit, 2011

TecTtupoBaHue aapobHoii paboToCrocoBHOCTY B MOMEBLIX YCIOBUSIX Y CMOPTCMEHa-MbPKHMKA, MHOFOKpaT-
Horo npuaepa YemnuoHata mupa M. BbinenkaHuHa, 2008 r.
Aerobic capacity field testing in M. Viylegzhanin, repeated prize-winner of the world ski championships, 2008

O6cnepoBaHue kaHauaata B kocMoHaBThl B LIKE PAH, 2012 r.
Medical examination of a cosmonaut candidate in the Central clinical hospital of the RAS, 2012
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MBI peanuayeT KOMMIeKC WHHOBALWMOHHbLIX Mepornpu-
ATUA N NPOEKTOB, HanpaBfeHHbIX Ha BHeOpEeHWe nepcrek-
TUBHBIX KOCMUYECKNX Pa3paboToK 1 TEXHOMNOMIA B MPAKTUKY
30paBOOXpaHeHNs Ha 3emre.

MeguuunHckasn annapaTypa, MeToAbl ANarHoCTUKK, Cpea-
cTBa NpodmnakTnkM HebnaronpUATHOro BO3AENCTBUS He-
BECOMOCTW Ha OpraHu3M YenoBeka, CO3daBaeMble AN
KI, obnagatoT noTeHumanom Ans UCnonb30BaHUA B KIK-
HUYECKOWN NpaKTMKe, CMOPTUBHOMN MeAULIMHE, 3KCTPeEMarb-
HbIX CUTyauusix 1 T.A4.

B coTpyaHudecTse ¢ BeayLLMMmU NevebHbIMU yupexaeHns-
MU CTpaHbl psa paspaboTok MHCTUTYTA YCMELLHO BHEAPEH B
KIMMHUYECKYHO MPaKTUKY:

e YCTPOMCTBO AN MEXAHWYECKON CTUMYMALIMU OMOPHbIX 30H CTOM
ana Koppekunn MOTOPHbIX HapyLueHvu7| Yy OOnbHbIX C OCTpbIMUN

HapyLUEeHNsIMM MO3rOBOro KpoBOOOpalleHus 1 peabunurauum
NaumneHToB, ANMUTENBHO HAXOAALLMXCA HA NOCTENBHOM PEXUME;

e KOCTOM «PereHT» ansa neyenuns n pea6MnMTaumm OONbHbIX ULLE-
MUYE€CKUM NHCYIBTOM U NapKMHCOHNU3MOM;

® METOAbl ANArHOCTMKM, NIEYEHNs U NPOUIaKTMKM OCTEONOPO3a U
MeTabonuyecknx octeonaTui;

® METOd OLEeHKU beHKLl,VIOHaJ'IbHOFO COCTOAHMA OpraHn3Ma Ha OCHOBe
KOMMbBIOTEPU3MPOBAHHOIO aHanmns3a rnokasarternen CepageyHoro puTma;

® MeToabl Oq)TaﬂbMOJ'IOFI/I‘-IeCKMX N raCTpO3HTEpPOnormM4ecknx nccrne-
[OBaHWN, ncnonb3yemblx npn meguunHCKOM 0T60pe KOCMOHAaBTOB;

e MeTOAbl fleYeHUs1 KapAMOpecnupaTopHbIX 3aboneBaHui ¢ uc-
nosib30BaHMEM NOAOrpeBaeMbIX KNCNOPOOHO-TENUEBLIX CMECEN;

® MeTOoAbl ANCNaHCEepPHOro ob6cnenoBaHUst U OLEHKM bun3n4ecKoro 3no-
POBbA HAceneHns (Hanpmmep, TexHonornst «Hasuratop SAOPOBbﬂ»);

e MeToAbl ynpaBneHus yHKLMOHaNbHbIM COCTOSIHAEM W NOBbILLE-
HUSA dusnyeckor paboTocnocobHOCTM CMOPTCMEHOB U T.4.

Ha 6a3e LIKB PAH co3gaHo otaeneHne KIMHUYeckomn dou-
310norMK, CneunanucTbl KOTOpPOro NpoBOAAT huamonoru-
yeckne uccriefoBaHns 3EEKTUBHOCTU MCMONb30BaHUSA
PasnnyHbIX METOOOB U CPEACTB SIeHeHMs, NPOPUNaKTUKN 1
peabunutauum B KIMHUYECKOM NpakTuke, paspabarbiBatoT
Hay4HO-METOONHECKYHO AOKYMEHTALWMIO MO UX MPUMEHEHWIO W OP.

|/|HCTI/ITyTOM yypexaeHbl mMmarnble npeanpuAaTtmna MHHO-
BaLMOHHOM HanpaslieHHOCTN C UeJNibio nNpoaBUXEHUA
KOCMUYECKUX Me/J,VIKO-6I/IOJ'IOFI/I‘-IeCKI/IX TEXHOSOMNIA:

e OO6LeCcTBO C orpaHuyeHHoi oTeeTcTBeHHOCTbo (OOO0) «LeHTp
aBMaKOCMMYECKOW MeOVUMHBI», OCHOBHbLIM HampaBneHnem nes-
TENbHOCTM KOTOPOrO SIBMSIETCA BHEOAPEHWE METOAOB M CPEACTB,
pa3paboTaHHbIX B 0ONacT! KOCMUYECKON 1 BOAONA3HON MeauLm-
Hbl, B MPAKTUKYy AWArHOCTUKN U KOPPEKLMU hYHKLMOHAMBHOIO COo-
CTOSIHUSA 1 peabunuTaumm NeTHOro cocTaBa rpaXKaaHCKON aBruaLmm.

e OOO «MHHOBAUMOHHOM LIEHTP KOCMUYECKOW MEAMLUMHbBIY, rMaB-
Has Lernb KOTOPOro — BHEAPEHWE B 30paBOOXpPaHEHNE Hay4HO-MC-
cnepoBaTefibCkMX paspaboTok B TenemeauumHe, 3NEKTPOHHOM
3paBOOXPaHEHNN, aBUALMOHHO-KOCMUYECKO MEANLNHE U CMEX-
HbIX 0BNacTsIX HayKN U TEXHUKK.

AKTMBHO BeayTcA pa6OTbI no BbIABMEHNIO NHHOBALMOHHO

3HaYMMbIX pa3paboToK, 3aLLUMTbI aBTOPCKUX MPaB W1 NaTeH-
ToBaHue B Poccun 1 3a pybexxom.



INNOVATION ACTIVITIES

IBMP have implemented a set of innovation activities
and projects aimed at introduction of promising space de-
velopments and technologies into medical health prac-
tice of health service on the Earth.

Medical equipment, diagnostic techniques, counter-
measures against adverse effects of weightlessness on
human body which are created for a spaceflight have a
potential for application in medical practice, sports medi-
cine, extreme situations etc.

In cooperation with the leading nation’s healthcare in-
stitutions a number of the Institute’s developments have
been successfully introduced into clinical practice:

e device for mechanical stimulation of support zones in feet aimed

at correcting motor disorders in patients who have been confined
to bed for a long time;

e “Regent” suit for treatment and rehabilitation of patients with is-
chemic stroke and Parkinson’s disease;

e diagnostic, treatment and preventive treatment techniques of os-
teoporosis and metabolic osteopathies;

e method of accessing functional state of body on the basis of
computerized analysis of HR;

e methods of ophthalmologic and gastro-enterologic investiga-
tions, used for medical selection of cosmonauts;

e methods of treatment of cardio-respiratory diseases using
warmed-up heliox;

e methods of prophylactic medical examination and assessment of
physical health of population (such as “Health navigator”);

e methods of controlling functional state and enhancing physical
work capacity in sportsmen etc.

The department of clinical physiology has been organ-
ized on the basis of the Central Clinical Hospital of the
Russian Academy of Sciences. Its specialists conduct
studies on the effeciency of application various methods
and means of treatment, preventive care and rehabilita-
tion in clinical practice, develop scientific-and-methodo-
logical documentation relevant to the application of these
techniques etc.

In order to pursue advancement of biomedical technol-
ogies the Institute has established small innovation-tar-
geted business enterprises:

e Limited Liabilty Company (LLC) “Center of Aerospace
Medicine”, which is specialized in the application of methods
and techniques devised in by aerospace medicine and diving
medicine into practice of diagnostics and correcting functional
state and rehabilitating civil aviation flying personnel.

e LCC “Innovation center of space medicine” with the main
objective of introducing R&D products in telemedicine, electronic
health care, aerospace medicine and related areas of science
and technology into practice of health care.

The Institute is actively working on identification and
copyright protection and patenting in Russia and abroad
the development results of significant innovation potential.

\.
o

[emoHcTpauus komnnekca «Hasuratop 3gopoBbsi», 2010 T.
Demonstration of “Health navigator” equipment, 2010

MpoBeAeHVe AMCNEPCMOHHOTO KapTUPOBAHMS 3J'IeKT[;OKapFlVIOI‘paMMbI- Komririekcom «3kocaH-2007» Bo Bpemst
7-CyTOuHON «Cyxoi» uMmepcun, 2007 T.
Disperse mapping of ECG by “Ecosan-2007 equipment during 7-day “dry” immersion, 2007

TNevebHo-peabunuraLmoHHbI Nputop «KopeBuT» B oTAENEHUM (yHKLUMOHANBLHOM Tepanii KITMHUYECKO
GonbHuubl Ne 1, 2013 .

Remedial and rehabilitating equipment “Korvit” in the department of functional therapy of clinical
hospital Ne1, 2013
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CBA3H C OBLIECTBEHHOCTDLIO

Mpecc-koHdeperumsi B MBI nepen Havanom 520-cyTo4Horo akcnepumeHnTta «Mapc-500», 2010 .
Press-conference at IBMP prior to beginning of 520-day isolation experiment “Mars-500", 2011

IMpecc-koHdepeHLs B PUUA «HoeocTy, nocesiLleHHast okoH4aHmto 520-cytouHoin nsonsiumm «Mapc-500», 2011 1
Press-conference at Russian Information Agency (RIA) “Novosti”, dedicated to completion of 520-day
isolation experiment “Mars-500", 2011

LUkonbHuKy nog pykoBoAacTBOM M. JIeBUHCKMX rOTOBAT yknaaky ¢ GroMatepranom Ans cnyTHUKa
«BuoH-M» Ne 1, 2013 1.

Schoolchildren under the guidance of M. Levinskih preparing package with biomaterial for “Bion-M” Ne1
biosatellite, 2013

-
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CBsa3n ¢ 0OLEeCTBEHHOCTbIO — OAHO M3 Ba)HbIX Ha-
npasneHun pabotbl MMBI, TecHo cBsi3aHHOE C ero Hay4-
HOM M NPaKTUYECKON AeATENbHOCTLIO, HanpaBneHHoe Ha
dhopmmnpoBaHne 6naronpUATHOrO OTHOLLEHWUS K UHCTUTY-
Ty, NogaepXaHue ero BbICOKOW penyTtauun B obLiecTse,
nponaraHay OOCTUXEHWN OTeY4eCTBEHHOW KOCMMUYECKOM
MeauuUHbI 1 Bruonorun.

Pa6oTta co cpeagcTtBamm maccoBou UHcpopmaumm

PerynsipHO npoBOAATCSA NPecc-KOHMepeHLMN 1 BCTpe-
UK C XKypHaNMcTamun No pasfnnYHbIM acrnekTam OesaTerlb-
HOCTM MHCTUTYTA: MeguumHckomy obecneyenuto KI, me-
ONKO-OMOMNOrMYecknm aKCNepMMeHTamM B KOCMOCE U Ha
3emre, COCTOSAHMIO KMMAXKeN 1 YCNOBUSM Ha 60pTy KOC-
MUYECKMX OOBEKTOB, BUOITMHECKMM acrnekTam SKCnepu-
MEHTamNbHbIX WCCNEAOBaHUN, BHEOPEHUID AOCTUXKEHWN
WHCTMTYTa B NPaKTUKy 30paBOOXPaAHEHUS U T.M.

B cBoen pabote co cpeacrBaMmn MaccoBOW UHopma-
umn UMBIT pykoBoAcCTBYyeTCA NpUHLMNAMKU cUcTeMaTny-
HOCTW, OTKPbITOCTW, ONEpPaTUBHOCTM U OOCTOBEPHOCTU
npegocTtaenseMmon nHpopmaumm. MHCTUTYT nocetmnm u
pacckasanu o ero AesTenbHOCTM XypHanucTbl 3 onee
yeMm 60 cTpaH Mupa.

O6GpasoBartenbHble NPorpaMmmbi

[ns1 o6ecrneyeHnss N(PeeMCTBEHHOCTM MOKOSIEHNIA, NPUBIE-
YeHUs MHTepeca MOSOOEXN K KOCMOHABTUKE B UHCTUTYTE
yaensietcs 6onblLuoe BHUMaHNe 0bpa3oBarerbHbIM, MPOCBe-
TUTENBCKMM NporpamMmam.

B cootBetcTBMM C nnLEH3NEN Ha obpasoBaTerbHylo de-
satenbHocTb B MIMBIT ofy4datotca acnupaHTbl nNo creuu-
anbHocTAM domaunonorus, brotexHonorms, 6e3onacHoCTb B
Ype3Bbl4aNHbIX CUTYaUUsIX, aBUaLMOHHas, KOCMUYeckas u
Mopckas MeanumHa. IHCTUTYT B TEHeHne MHOMX NeT BegeT
MoAroTOBKY CTYAEHTOB Ha OCHOBE JOrOBOPOB O COTPYAHUYE-
cTBe C hakynbreToM yHAaMeHTanbHOM MeguumHbl MIY,
aspokocmumyeckum doakynsretom MAU, Gronormyeckum ca-
kynbretom MIY, dakynsretom ncvxonorun MITY, dakynb-
TETOM MOJEKynsapHON 1 Guonormdeckon dmsukn MOTUA.
ExxerooHO nMpoBOOSATCS KOH(PepeHUMn MOMoAbIX YYEHbIX U
CNeumanmncToB, OPraHU3yTCS FIETHME LUKOSbl MO KOCMUYe-
CKOW Buonoruv n meguumHe Ans 3apybexHbIX CTyAEeHTOB Ha
aHITIMMCKOM £13blKe, a Takke AeMOHCTPALUUOHHbIE 3aHATUS
ANS LWKOMbHUKOB.

B nHcTMTYTE 060pYynoBaHb creumarbHbii KOMNbIOTEPHbIN
Kracc 1 ayautopusi Ans NpoBeAeHUs NeKUMiA U 3aHSTUI Co
CTyaeHTamm 1 acnuMpaHTamu. [Ins ceMMHapoB U NpakTuye-
CKUX 3aHSITUI UCMOSb3YHOTCS GapokaMepHbIA KOMMMEKC Anst
UMUTaLMK TTyGOKOBOAHbLIX MOrPY>KEHU, Kamepbl ANns ru-
nepbapnyecKoin okcureHaLmm, LeHTP rsmonormyeckmx uc-
NbITAHUIA C UMMEPCUOHHOWM «BaHHOM» AN MOAENMPOBaHMS
3hheKTOB MMKpOrpaBUTaLMK, TPEHAKEPHbIA KOMMIEKC C
perncTpupyroym obopyaoBaHmem, obopyaoBaHue Ans us-
YYEHUS OPTOCTATUYECKMX BO3AENCTBUIA.



PUBLIC RELATIONS

Public relations represent one of important lines of IB-
MP’s activities and is closely interconnected with the In-
stitute’s scientific and practical activity, which is aimed
at forming of a favourable attitude to the Institute and
maintaining its high reputation in society, promulgating
advances of national space medicine and biology.

Interaction with mass media

Press-conferences and meetings with journalists on var-
ious aspects of IBMP activities (medical support of space-
flight, biomedical experiments in space and on the Earth,
health status of crews and environmental conditions on-
board, bioethical aspects of experimental research, appli-
cation of the Institute’s achievements to health care, etc.)
have been conducted on a regular basis.

In the work with mass-media the Institute is guided by
principles of systematicity, openness, promptness and
validity of the furnished information. Journalists from
more than 60 countries of the world have visited the Insti-
tute and made reports about its activity.

Educational programs

In order to secure continuity of generations and to raise
the interest in cosmonautics among young people, the
Institute pays particular attention to its educational and
outreach programs.

In accordance with the license for educational activity
the Institute has provided training to postgrads in physiol-
ogy, biotechnology, safety in emergency situations, avia-
tion, space and naval medicine.

The Institute for many years on the basis of agree-
ments on cooperation with departments of fundamen-
tal medicine and Departments of psychology, biology of
Moscow State University (MGU), Department of molec-
ular and biological physics of Moscow Engineering and
Physics Institute (MFTI) provides training to students
and Aerospace Department of Moscow Aviation Institute
(MAL), the Institute has held annual conferences of young
specialists and scientists as well as summer workshops
in English on space biology and medicine for foreign stu-
dents and also demonstration lessons for schoolchildren,
veterans and representatives of scientific community of
Russia and other countries.

The Institute has a specialized computer classroom
and auditorium for lectures and classes with students
and postgrads. For seminars and practical classes are
available: the pressure chambers facility for simulating
deep dives, chambers for hyperbaric oxygenation, center
of physiological testing with immersion “bath” for simulat-
ing effects of microgravity, training facility outfitted with
registration instruments, hardware and equipment to
study orthostatic effects.
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[vpektop UMBI W.B. Yiuakos ¢ acnupaHtamu, 2012 .
Director of IBMP |.B. Ushakov with postgrads, 2012

SKCKyp.CVIﬂ wkonbHukoB B VIMBIT, 2010 .
Schoolchildren on trips to IBMP. 2010

Mpecc-koHdepeHums B MBI, nocesiLLeHHas Bo3BpaLLeHuio cnyTHUKa «BroH-M» Ne 1, 2013 .
Press-conference at IBMP dedicated to landing and recovery of “Bion-M” Ne1 biosatellite, 2013
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CBA3H C OBLIECTBEHHOCTDLIO

MemopuanbHblii My3eli-kabuHet akagemuka B.B. MapuHa B MBI
Memorial study of academician V.V. Parin in IBMP

4 |1
OxkcnoHaTbl n3 kabuxeta O.I. [aseHko
Exhibits from the memorial study of O.G. Gazenko
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BMP RAS
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BbictaBouHbIii ctena VMBI Ha 5-m MexayHapogHom KoHrpecce «MeauumHa B KOCMOCe M 9KCTPeMarbHbIX
ycnosusx», . BepnuH, 2010 .

IBMP Exhibition rack at the 5th International congress “Medicine in space and extreme environment”,
Berlin, 2010
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My3enHas neAaTenbHOCTb

MMBI1 noctosiHHO npoBoAUT paboTy MO COXPaHEHWIO
CBOEr0 UCTOPUYECKOrO Hacneaus 1 nonynapusaumn Hayy-
HbIX 3HaHWUN.

B konnekumm myses kocmmuyeckon 6ronorum n MeguumHbl
cobpaHbl yHVKanbHbIe 9KCMOHAaThI: annapartypa v npnbopbl
Ansi 6OpTOBbIX Y HA3EMHbIX AKCMEPUMEHTOB, NTUYHbIE apXu-
Bbl BUOHbIX YYEHbIX, UICTOPUYECKME OOKYMEHTHI, poTorpa-
doum 1 nnakarbl.

MemopuanbHbIi My3en-kabuHeT akagemuka B.B. NapvHa B
2002 r. 6611 NpuHAT B cocTas My3eeB PAH. Ero akcnoanumns
PacKpbIBAET XXU3HEHHBIN NYTb U Hay4YHYIO OeATEeNbHOCTb
Bblgawowleroca dwusnonora. B mMmy3ee npegcrasneHsbl
KHUIN, CYBEHUPbI, NUYHbIE BELLW, NOANMHHbIE MUCbMA U
pyKonucm, BoccosgaHa o6cTaHoBKa AoMallHero kabuHeTa
OOHOrO M3 OCHOBOMOJIOXHUKOB KOCMUYECKOW Guomnorum
n meavuuHbl. B wuHCcTUTYTE cosgaH My3en-kabuHeT
akagemuka O.I. [a3eHko.

MpoBoasATca 3KCKYpCUM ANsi LUKOMbHUKOB, CTYAEHTOB,
BETepaHoB, NpeacTaBuUTenei HaydHbIX Kpyroe Poccum u
APYrux CTpaH.

BbicTaBoYHasa AeATeribHOCTb

B TeueHne MHOrMX neT MHCTUTYT y4acTBYeT B TeMartu-
YECKMX MHOPMaLMNOHHO-06pa3oBaTerbHbIX M KOMMEp-
Yeckux BbicTaBkax B Poccun n 3a pybexxom. Jkcnosmumm
WHCTUTYTa ObINM NpencTaBneHbl Ha PoccuMcKkuX Haumo-
HanbHbIX BbicTaBkax B WcnaHun, HugepnaHgax, epma-
HuK, Kutae, AnoHun, NHoun, PpaHumMK; Ha BbICTaBKax
WHHOBALM BLICOKMX TexHorormi B Poccuu, Lseruapun,
Benbrun, ®paHuun, Nepmannm, Pecnybnunke Kopes. Pas-
paboTKN MHCTUTYTA HEOQHOKPATHO Oblnv OTMeYeHbI paH-
npw, 30M0TbIMK, CeEPEBPSIHBIMU U BPOH30BLIMU MEeLANSIMM,
annnomamu. B MHCTUTYTE NOCTOAHHO AENCTBYET BbICTaB-
Ka MO OCHOBHbIM HanpaBlEHNAM Hay4YHOW OEATENbHOCTM.

N3paTenbckasa geartenbHOCTb

MHCTUTYT un3gaeT HayuyHblin XXypHan «ABuakocMmuye-
ckasi u aKonormyeckas meguumHa» ¢ 1967 r. (go 1992 r.
«Kocmuyeckas buonorus n meguuunnHay). C 1997 r. xyp-
Han BbIXOAMT C exerogHblM npunoxeHnem «Kocmuye-
ckun anbmaHax». C 1991 r. MHCTUTYT y4peaun upmy
«CnoBoy», cneunanuanpyoLLyocsa Ha BbiMycKe Hay4yHOW
N Hay4YHO-MONYNSAPHOW NuTepaTypbl B obnactu aBmaum-
OHHOW, KOCMWUY€ECKOW, NOABOAHOMN U 3KONOrnm4eckom me-
AVLUMHBI 1 Buonorun.

PesynbraTtbl paboT MHCTUTYTa 0600LLEHBI B MHOFOTOM-
HOM u3gaHumn «[lMpobnembl KocMmuveckon OSuonornn» u
COBMECTHbIX POCCUNCKO-aMepUKaHCKMX Tpydax Mo KOcC-
Mudeckon Guonormm n meguumHe. MHCTUTYTOM BbIny-
LweHbl cbopHukM: «OpbutanbHas ctaHuma «Mup» («Koc-
Muyeckas buonorns n mMeguuuHay), «MexayHapogHas
KocMmnyeckasa ctaHumsa. Poccuncknin cermeHT» n ap.



PUBLIC RELATIONS

Museum activity

IBMP has been constantly taking efforts to preserve its
historical heritage and popularize scientific knowledge.

The Museum of Space Biology and Medicine boasts
a collection of unique exhibits such as equipment and
hardware for onboard and ground-based studies, per-
sonal archives of prominent scientists and researches,
historical documents, photographs, posters, etc.

In 2002 the memorial study of academician V.V. Parin
was given the status of RAS museum, its exposition illus-
trates the life and scientific activities of the outstanding
Russian physiologist. The museum displays his books,
souvenirs, authentic letters, manuscripts and persona
belongings, recreating the atmosphere of a home study
of a founding father of space biology and medicine. Me-
morial study of academician O.G. Gazenko was created
at the Institute.

Guided tours are organized for schoolchildren, stu-
dents, veterans, representatives of the scientific commu-
nity from Russia and other countries.

Exhibition activities

For a long time the Institute has been participating in
thematic, awareness-raising and commercial exhibitions
on cosmonautics in Russia and abroad.

IBMP’s displays have been demonstrated at the Rus-
sian national exhibitions in Spain, the Netherlands, Ger-
many, China, Japan, India, France as well as at the ex-
hibitions of high-tech innovations in Russia, Switzerland,
Belgium, France, Germany Republic of Korea, IBMP ex-
hibits have been repeatedly awarded Grand-Prixes, gold-
en, silver and bronze medals and diplomas.

The Institute has a permanent exhibition on the main
areas of its scientific activities.

Publishing

Since 1967 IBMP has been publishing the scientif-
ic “Aerospace and Environmental Medicine” (until 1992
“Space Biology and Medicine”).

Since 1997 the journal has been coming out with Space
Almanac, an annual supplement, where scientists and
experts offer their memoirs. In 1991 IBMP set up the
“Slovo” publishing, firm, which specializes in the publica-
tion of scientific literature on aviation, space, underwater
and environmental medicine and biology.

Results of IBMP’s research have been summarized in
a multivolume series “Problems of Space Biology” and
joint (Soviet)-Russian-US publications on space biology
and medicine. A multivolume edition entitled “The orbit-
al station Mir” (space Biology and Medicine), a collector
“International Space Station. The Russian segment” etc.
have been brought out.

1 ey e
[emoHcTpaums paspabotok MBI Ha BbicTaBke B MIHCTUTYTe KocMuyeckux uccrneposanuii PAH, 2008 r.
Demonstration of IBMP developments at exhibition at the Institute of space research of the RAS, 2008

MepensuxHas BoicTaBka VIMBI B My3ee nepsoro nonerta r. larapux, 2013 .
IBMP traveling display in the museum dedicated to the 1st manned spaceflight, Gagarin (town), 2013

MepenBwxkHas BbicTaBka «Mapc-500», 2012 .
Traveling display “Mars-500", 2012
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CNEUUANBHOE KOHCTPYKTOPCKOE BIOPO
JKCNEPHMEHTANbLHOIO ObOPYAOBAHKA

TpaHcnopTtupyemasi 6apokamepa
Transportable pressure chamber

leneparop kucnopoaa K- v kucnopogHas watuka FK-01
Oxygen generator GK-P and oxygen grain GK-01

Brnok apcop6LMOHHOO KOHLIEHTPUPOBaHUS kucnopogda Ar-001
Oxygen adsorption concentrating unit AG-001
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CneunanbHoe KOHCTPYKTOpcKoe 6opo 06pas3oBaHo no-
ctaHoBreHnem Coseta Munuctpos CCCP B 1975 1. B
KayecTBe CTpyKTypHoro nogpasgenerna UMBI. B 1997
rogy npeanpusitne npeobpasosaHo B 3A0 «CKB 30 npu
HL P® — UMBIT PAH».

MpeonpusitTne OpueHTMPOBaHO Ha pa3paboTKy u n3ro-
TOBMEHME KOMMSIEKCOB, CUCTEM M TEXHUYECKUX CPEACTB
no cneayroLmMM OCHOBHbIM HanpaBneHNsM:

co3gaHune I'IpVI60pOB, annapartoB N TeXHUYEeCKUX cpencTtB And
NPpUMEeHeHnA Ha 0p6VITaJ'IbeIX KOCMUYECKUX CTaHUUAX N cneun-
alnnM3npoOBaHHbIX CMYyTHUKaX;

paspaboTka u cosgaHue B MHTepecax MuHo6opoHbl P®, MYC
P®, MBI P®, Mun3agpascoupassutus Poccuu, TexHu4eckoro
OCHaLEeHUsA MOBUIbHBIX MEANLIMHCKUX KOMMMEKCOB, perMoHarb-
HO-crnacaTternbHbIX KOMMNNEKCOB M (OPMMPOBAHUI, NpeaHa3Ha-
YeHHbIX ANns paboTbl B 3KCTpeMarbHbIX YCIOBUSX, Ha OCHOBE
COBpPEMEHHbIX CPefCTB Pa3BepTbIBAHUSA, OCHALLEHHbIX TEXHNYe-
CKUMu cpeacTeamu 1 obopynoBaHvuem Ans ageksaTHoro obecne-
YEHUS UX XKU3HEOEATENbHOCTY;

paspa60TKa M co3gaHune cpeactB pa3BepTbiBaHUA MOBUNBbHbIX
MEANLNHCKNX (POPMMPOBAHUIN N KOMIMIIEKCOB obecneyeHuns XKns-
HeOeATenbHOCTU B NOJieBbIX YyCIOBUAX Ha OCHOBE yHM(bVILI,I/IpO-
BaHHbIX 0OMTaeMbIX Ky3OBOB-K0HTel7IHepOB N NMHEBMOCOOpPYXe-
HWI HOBOIO NOKOSEHNS;

pa3paboTka M co3gaHue KOMMIEKCOB WM annapaTHbIX CPeacTs
AN aBTOHOMHOTO 06ecneyeHunsi KUCIIOPOLOM MEPONPUATUIA Me-
OMUMHCKON MOMOLM B CUCTEME MEAMLMHCKOrO obecneveHus
[eViCTBUI NTMYHOTO COCTaBa CUMOBLIX CTPYKTYP U OKa3aHusi Mo-
MOLLIM HACENEHUIO B YCMOBUSAX YPE3BbIYaNHbBIX CUTYaLIUIA, TEXHO-
FeHHbIX U NMPUPOAHBIX KaTacTpod;

pa3paboTka U BHeapeHve NpMGOpPOoB U anmnapaTtoB Ans peanu-
3aUMM MHHOBALMOHHBIX TEXHOMOMMIA U METOAOB JIeYeHUsl C Npu-
MeHeHMEeM NoOorPeTLIX KUCNOPOAHO-TENIMEBLIX CMECen 1 Nevet-
HbIX ra30BbIX CMECei Ha OCHOBE KMCIopoda W MHEePTHbLIX rasos;

paspa60TKa N co3daHne TEXHOMOMMN CrnaceHuUss N TEXHNYECKMX
CPeAcTB OKasaHuda crneumanMs3MpoBaHHOM NMOMOLLM MOCTpagaB-
LM, HaxoaAaAwMMcA B COCTOAHUM OEeKOMMPEeCCUMOHHbIX pac-
CTPOWCTB, oben rmnoTepmMmmn, B TOM YUCIE OCITOXHEHHbIX
TpaBMaTU4eCKMMU NOoBpeXOAEeHNAMN, ConpoBOXAaeMblMU KpO-
BOMOTEPEN U TPABMATUYECKNM LLOKOM:

co3faHve YHUMULMPOBAHHBLIX TPAHCMOPTMPOBOYHBLIX Gapokamep
Ha paboyee gaBneHune He meHee 0,5 MIMa ¢ cuctemolrt aBTOHOMHO-
ro noafepXKaHust 3afiaHHbIX NapaMeTpoB ra3oBol Cpefbl, KU3Heo-
becnevyeHns u HenpepbIBHOIO MOHUTOPUHIa COCTOAHUA NalneHTa,

co34aHne HOBOMO MOKOSIEHUS MHPOPMALMOHHO-M3MEPUTESNbHBIX
CcucrteM MeanLMHCKOro KOHTponda AnAa ocHalleHunA 66perOBbIX n
CyaoBbIX 6ap0KaM6p 7] rMnep6ap|/|quKV|x KOMIMJ1EKCOB.

Paspabotkn CKB 30 Hawnu wupokoe npumMeHeHue B
30paBOOXPaAHEHNN, MONYYUNN BbICOKYHD OLEHKY cneuu-
anucToB, HEOOQHOKPATHO HarpaaeHbl 30M0TbiMU U ce-
pebpsaHbIMN MegansaMn MexXayHapO4HbIX U POCCUNCKUX
BbICTaBOK.



SPECIAL DESIGN BUREAU OF
EXPERIMENTAL HARDWARE

Close Joint Stock Company (JSC) “SDB of EH” was
formed in 1975 by the resolution of the Council of Minis-
ters of the USSR. In 1977 the Bureau has been reconsti- — 4 - — _ ;
tuted into the Close JSC “SDB of EH” affiliated with the E e v TE
Russian State Scientific Center — IBMP of the Russian : L
Academy of Sciences.

The enterprise is targeted at development and manufacture
of complexes, systems and technical means in the areas:

e creating instruments, devices and technical means for application
onboard orbital space stations and specialized satellites;

e development and manufacture of technological infrastructure and
equipment for mobile medical units, regional rescue units and
commands intended for operation under extreme conditions on the .
basis of modern deployment tools and techniques. These facilities = '
are outfitted with technical means and equipment for adequate N - ; 2 I
life support. These means have been devised to the benefit of the I _ | 2 oy
Russian Defense and Home Ministries, the Ministry for EmergenCieS MaBHbIi KOHCTPYKTOP-reHepanbHbIn Aupektop 3AO «CKB 30 npu MBI PAHA. ToryHoB anTaE

as well as the Russian Ministry for Social Development; nseT annapar «HranuT» Ans HyXxa aKCTpemarbHON MeaULIMHLI
A. Logunov, Chief Designer, Director-General of the CJSC “Specialized Design Bureau of experimental

° deve|0pment and manufacture of mobile medical units and life hardware of IBMP presenting “Ingalit” device developed for the benefit of extreme medicine
support complexes and facilities on the basis of unified modular
truck-mounted container-like enclosures and new generation
pneumatic-structures;

e development and manufacture of hardware for autonomous
oxygen supply within the system of medical support of personnel
of the defense and law enforcement agencies and for assistance
rendering to population in conditions of emergencies, man-
triggered and natural disasters;

e development and application of instruments and devices for
implementation of innovation technologies and treatment
techniques using warmed-up heliox and remedial gas mixtures
on the basis of oxygen and inert gases;

e device and development of rescue technologies and technical
means of the specialized assistance rendering to aggrieved
persons with decompression disorders, total body hypothermia,
including situations when condition is complicated by injuries
accompanied by blood loss and traumatic shock;

Annapart cnacarenbHblii BogonasHbii meaguumHckuin CBM
N 1 . ! Life-saving diving and medical gear SVM
e creation of unified transportation pressure chambers which are

designed for the operation at no less than 0.5mPa and have a

system of autonomous maintenance of preset parameters of .
gaseous environment, life support system and a capability of ==

continuous monitoring patient’s state of health; '

e creation of a new generation data-measuring systems of medical : F
control intended for equipping coastal and shipboard pressure 3 3 % 1
chambers and hyperbaric facilities. ' i .

Developments of SDB of EH have become widely used
in public health care, have been highly appraised by spe-
cialists and not once awarded golden and silver medals
of international and Russian exhibitions.

[lemMoHCTpaums yHMBEPCAbHOTO MHOrOMYHKLIMOHAMBLHOTO TPEHaXepa Arsi KaHAVAATOB B KOCMOHaBThI, 2013 1.
Demonstration of versatile exercise device for training cosmonaut candidates, 2013
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