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«P-OAPM» B ®APBATEPE MI/IPOBOI7IV
UMMYHOOHKONOIUWU W KNETOYHOW TEPANMWU

«P-®apm» — OffHA M3 KPYMHEHIIUX POCCHICKHX (apManeBTHIECKHX KOM-
NAHUM, 3aHHMAIOIUXCA UCCIEOBAHUAMH, Pa3pa0dOTKOM, MPOU3BOCTBOM
H TUCTPUOYIHEH JIeKAPCTBEHHbIX NMPENAPaToB M0 BceMy MHpY. B Hacros-
mee BpeMsA KOMIIAHHUA NEPE:KUBAET HOBBIN BA:KHBIN 3TAIl PA3BUTHA.

OcnoBanHag B 2001 r. KOMIaHHA
M3HAYAJIBHO  CIIELUATU3UPOBANACH
HA ITOCTABKAX JIEKAPCTBEHHBIX IIperia-
paroB Uil CTallMOHAPHOW U Clelya-
Ju3upoBaHHoN 1nomomu. CosjgaHue
ceTd (pUIuanoB U YCTAaHOBIEHUE Iap-
THEPCKUX OTHOWIEHUN C BEAYIUMHU
MEXIYHAPOAHBIMHA TIPOU3BOJUTE/LIMA
IPEAONPENETIIO AAIBHEUIINNA BEKTOD
3BOJIIOIIUU TIPEATPUATHUL.

CeropHa B CTPYKTYPY KOMIIAHHH BXOJAT
34BOJIBI, CIIPOECKTUPOBAHHBIE COITIACHO
nociefHuM Tpe6osanuaM GMP. Onu
pacnionoxensl B Poccun (AApociasckon
u Kocrpomckoit obnacrax), l'epmanum.
Benerca CTPOUTENBCTBO COBMECTHOTO
POCCHIICKO-a3epOAKAHCKOTO (hapma-
I[EBTUYECKOTO KOMILIEKCA B T. baky.
«P-®apM»  AKTUBHO  HHBECTHUPYET
B COBEPLICHCTBOBAHUE COOCTBEHHOH
HAYYHO-UCCIEJOBATENBCKON U IIPO-
H3BOJCTBEHHOHN 0a3bl, BejeT pabo-
Ty II0 CHHTE3y MOJeKyl B Poccuu
u Ha Teppuropun CIIA (B nabopato-

T

pusx R-Pharm Overseas, Inc. B 1. Can-
Iuero, mr. KanudopHus), mposo-
JUT TOKIMHUYECKHUE W KIMHUYCCKUE
UCCIIE0BaHUs 60JIee YeM B 25 CTpaHax
[0 BCEMY MHDY, BKIIOYas ABCTPAIIMIO,
Benuko6puranuto, Cunranyp u CIIA [1].
HakoneHHbIN OIIBIT IIO3BOJIAET
«P-®apm» HAXOAUTD HOBBIE TOYKH POCTA
U HUCIOJb30BATh COBPEMEHHBIE TEXHO-
JIOTUHY IIPU CO3JAHNN WHHOBAIMOHHBIX
IIPOZIYKTOB B c(hepe 34paBOOXPAHEHUS.

HOBbIE BbI30BblI
B 3APABOOXPAHEHUN

CoBpeMEHHAs MEIUIMHA U OUOTEXHO-
JIOTUM PA3BUBAIOTCA C HEBEPOSATHOMN
CKOPOCTBIO, YTO 3aa€T TEMI BCEH
(bapmareBTUIECKON OTPACTH M TIOMO-
raer KOMIIAHUU UJTH B HOT'Y CO BpeMe-
HEM, aKTUBHO BKJI4JIBIBASCh B IIPOEKTHI
[0 CO3[aHHIO PEBOJIOIMOHHBIX TEpa-
MEBTUYECKUX METOIUK.

B mapre 2018 . Ha TOCYAAPCTBEHHOM
YPOBHE OBUIO PEIIEHO aKTUBU3UPO-

lpou3sodcmseHHas naowaoka «P-@apm»

BaTbh YCUJIMS, HAIIPABJIEHHbIE HA 60PBOY
C OHKOJIOTUYECKUMH 3200J7IeBAHUAMHU,
AKTUBHO IPUBJIEYb K PEIICHUIO 3TOH
32]Ja91 HayKy U OTEYECTBEHHYIO (hapM-
HHJIYCTPHIO, BBICTPOMB COBPEMEHHYIO
KOMIUIEKCHYIO CHCTEMY 3(D(PEKTUBHOIO
JeyeHus [2].

OTO HANpPABIEHUE TPATUIMOHHO CUH-
TAE€TCA OHUM U3 IPUOPUTETHBIX B Jies-
TeapHOCTH «P-Papmy. Ha romo npogax
IpENnaparos, NMPUMEHAEMBIX B OHKO-
JIOTHH, TPUXOAUTCH mopsgka 16,4%!
OT BCETO NOPT(QENI KOMIAHUU B CTOU-
MOCTHOM BBIPAKCHHU.

CrenuanucTsl KOMIIAHUY TIPUK/IA/IbIBA-
10T OONBIINE YCHIUSA IS TIOBBIIEHUS
JOCTYIIHOCTH JIEYEHUS M BHEAPEHUA
HOBBIX 3((DEKTUBHBIX METOJOB Tepa-
MU 711 60pHOBI ¢ OHKOJIOTMIECKUMU
32601eBaHIAMU. B Hacrosimee Bpems
KOMIIaHUS BeJIeT AKTUBHYIO 00pa3o-
BATEIbHO-PETYIATOPHYIO IIPOrPaMMY
IO OJHOW U3 Haubojee MepPCHEeKTUB-
HBIX TEXHOJOTHH IPOTHUBOOIYXOJIE-
BOM Tepanuy, MOJYYMBIIEH HA3BAHUE
«CAR-T Kierounas Tepanus.

CAR-T - TEXHO/10Irng bYAVLUEIo

Cerogasa CAR-T HaXOAUTCI B YHCTIE
HEPEOBBIX MEJULIUHCKUX TEXHOJIO-
TUIA. OTOT BUJ| TE€PANIUU JEMOHCTPUPY-
€T BBIJAIONIMECSA PE3YIbTAaThl B J€ye-
HUM NalUeHTOB C OCTPbIM JUMQOO-
JIACTHBIM JIEHKO30M MU JUM(OMOL],
YCTOMUYMBBIX K HECKOJBKUM JIMHUAM
CTAHAAPTHOIO  TPOTHUBOONYXOJE-
BOr0 JieyeHud. HecaydalmHo B 3TOM
rogy CAR-T-tepamus ObUIa IpU3HAHA
«JIOCTIDKEHHEM TOa» HAa CHUMIIO3UyMe
AMEpUKAHCKOTO OOIIecTBa KIMHUYE-
CKOH OHKOJIOTHH [3].

Mo 0aHHbIM IQVIA 8 20cuManbHOM cezmeHme
u ceameHme /ib20mMHO20 /iekapcmeeHHo20
obecneyeHus no umoaam 2017 2.
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[Jo BceMy MHpy IPOXOAUT OOJIbBLIOE
KOJIMYECTBO JTOKIMHUYECKUX U KINHU-
yeckux uccaenosanuil CAR-T- repa-
nuu. Hecmorpa Ha TO 4YTO JaHHAA
TEpANEeBTUYECKAs METOAUKA CYMTa-
€TCsA JOCTATOYHO MOJOJOH, OHA YKe
JEMOHCTPUPYET TOBOJBHO BIEYAT/IAIO-
e Pe3yabTarhl. Tak, mepBblil Ianu-
enr u3 Can-Jluero, mpomeamuin Kypc
¢ ucnosnp3oBanueM CAR-T-KIeTok, yxe
J1BA TO7Ia HAXOUTCA HA CTaJUU PEMHUC-
cun. CTOUT OTMETHTh, YTO TEXHOJO-
IUsl HE NOJy4Ym/Ia Obl CTOJMb 3aMETHBIX
PE3YIBTATOB ¥ CTPEMUTENBHOTO PA3BU-
THA 6€3 COBMECTHBIX YCHIMI OHOTEX-
HOJIOTUYECKUX KOMIAHUH U METUKOB
BO BCeM MHpe. MexayHapoiHbie Hayy-
HBIE ¥ YHUBEPCUTETCKUE MEUIIUHCKUE
OOBEIMHEHUS, KIMHUYECKUE II€HTPHI
€o00111a PaboTAIOT HAJl COBEPIIEHCTBO-
BaHnueM CAR-T-tepanuu. Kommanus
«P-®apM> NPUHMMAET AKTHBHOE Y4a-
CTHE B PabOTE HAYYHOTO COOOIIECTBA,
CBA3BIBAS JIYYINIUE NPAKTUKH IIPEACTa-
surenen u3 Poccun, CIIA u Esporsi [1].

KAK PABOTAET
CAR-T-TEXHONOIrna?

Pazpaborke moxxoza CAR-T croco6-
CTBOBAJIO YINIyOJICHHE 3HAHUH O MeXa-
HU3MAX CIENU(PUUECKON HMMYyHHON
3amuTe.. OCHOBHAS POJIb B 9TOM IIPO-
mecce TMpUHAAICKUT T-mumponuram,
Ha TIOBEPXHOCTH KOTOPBIX B HOpME
HAXOJATCS OOBIYHBIE, T. €. HEXUMEPHBIE,
peuenropsl K antureHam (TCR - T cell
receptors, T-KI€TOYHbIE PELENTOPHL).
T-muM@OUUTB PacIo3HAOT YyKEPOJ-
HBIE AaTEHTHI ¥ 00€3BPEKUBAIOT UX [4, 5].
DTO CTAHOBUTCS BO3MOKHBIM, OCKOJIb-
KY KK KJIETKA B OpIaHU3MeE Yel0Be-

Ka MEET Ha CBOEH TOBEPXHOCTH OENKH
[JIABHOTO KOMIUIEKCA THCTOCOBMECTH-
MOCTH, KOTOPBIE PEIYIAPHO <IIPOBE-
PAIOTCA» AHTHTEHHBIM PEIENTOPOM
T-mumorura Ha MPeAMET TOTO, CBOS
3TO KIETKA (COAEPXKHUT (PParMeHTHl
TOJIBKO CBOETO T'€HA) WIM Uy:KEPOHAs
(umeer anrturen) [4].

Ecim  xnerka  ugeHrtudunupyer-
C KaK YYKEpOJHasd, IPOUCXOAUT
UMMYHHBII OTBET OpPTraHU3Ma, B TOM
YHCI€  AKTUBAIUA  IUTOTOKCHYE-
ckux T-nmumdonurtos (T-KWIEpoB).
HX 327292 COCTOHUT B TOM, YTOOHI
BBUAB/IATD U YHUYTOKATb NTOBPEKIEH-
Hble KIETKM B OPraHU3ME YEIOBEKA.
B 00bryHON xu3HU T-Kuwuiepsl araxy-
10T BUPYCHI U HEKOTOpbIE BUJIbI OaKTe-
pHUIi, HO HE PAKOBBIE KIETKH, KOTOPBIE
T-Kwiep HE CYUTAET UYKEPOJHBIMH,
4 IOTOMY HE YHUYTOXKAET.

XUMEpHBIE AHTUI'€HHBIE PELENTOPHI
(chimeric antigen receptor - CAR)
HA3BIBAIOTCA XUMEPHBIMU, IMOTOMY
YTO OHHM CO3JAI0TCA HCKYCCTBEHHO
IyTeM I'€HHOH MIJKEHEPHU. DTH PELEII-
TOPBl 3aTAYUBAIOTCA IO/ KOHKpET-
HBIE «AHTUTE€HB»> — UMH CTAHOBATCH
MapKephl ONyxXojed. B fanpHeimeM
reH, xopupylomuit CAR, BHOCHTCA
B JIHK T-1umdonuToB, ¥ XUMEPHBIE
AHTUT'CHHBIE DPEIENTOPHl IMOSABIAIOT-
¢ Ha TOBepXHOCTH T-KieTok. Merop
CAR-T, TakuM 06pa3oM, COCTOUT B TOM,
4TO, MON4JIass B OPTaHU3M YeJIOBEKA
U CTOJIKHYBIINCH C OTTYXOJEBBIMH KIET-
KaMM, T€HHO-MOAM(UIMPOBAHHEIE
T-mumouursl (CAR-T-Kerkn) pacnos-
HAIOT UX C IIOMOIIBIO0 XUMEPHBIX aHTH-
TEHHBIX PEILENTOPOB, AKTUBHPYIOTCH
U VHAYTOXKAIOT OMYXOJb [6].

nosexaad PAK [

[IpuMeHAIoTCA B CII0CO0A U3TOTOBIIE-
HusA CAR-T u nocreayomed Tepanumu.
[TepBBIil COCTOUT B UCIOIb30OBAHUU
IS Tepanuu nepuepudeckux MOHO-
Hykrieapusix kieToxk (IIMHK), B3arpix
y camoro 6osabHOro. Takod crnoco6
Ha3bIBAIOT METOJOM ayTOJOTMYHBIX
CAR-T-xnerox. Bropoil 3akmovaercs
B IIPUMEHEHUU TeX K€ Inepudepuye-
CKUX MOHOHYK/IEAPHBIX KIETOK, HO B31-
THIX YA€ M3 OPraHU3Ma 3[0POBOTO
IoHOPA. Ero Ha3bpIBAIOT METOAIOM AJIIO-
reHHbIX CAR-T-K1€TOK [4].

Komnanus «P-Qapm» BUAUT GOJBIION
norennuan B npumenenun CAR-T-
TEPATuy, U pedb HJET YK€ HE TONb-
KO 00 HCIIONb30BAHUM aJIOT€HHOIO
WX ayTOJIOTHYHOTO METO/|A OMyIEHUs
wierok. Cymectsyer 6oiee 500 pasmy-
HBIX NIPOTPAMM U IPOEKTOB, CBA3AH-
HBIX C pa3pa6oTkoit CAR-T-KI€TOYHBIX
IPENapaToB, B KOTOPBIX OObEAUHAIOTCA
COBPEMEHHBIC JUATHOCTUYECKUE TOJ-
XOJIbI 11 BBIOOpA Hanbosee 3 PeKTus-
HBIX KOMOMHAIUI B 0061aCTH UMMYHO-
OHKoJI0THH [7]. «P-®apm» B HacTOAIEE
BpeMs IIPUBJIEKAET BEAYIIME HAyYHBIE
IIEHTPBI /Ui pabOTBl Haj, CO3/JaHHEM
6osee 3(PPEKTUBHBIX U GE30MACHBIX
rexHoaorud  npuMmenennsa  CAR-T,
IPOBOAUT PAJ, UCCAENOBAHUI U HAyd-
HO-TIPAaKTHYECKUX MEPOIPHUATHH. ?
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Defeating Cancer:

R-PHARM ALIGNS ITSELF WITH
THE WORLD IMMUNONOCOLOGY
AND CELLULAR THERAPY

R-Pharm is one of the largest Russian research-focused pharmaceutical
companies that develops, manufactures and delivers drugs worldwide.
Now the company is going through a new important stage of development.

Founded in 2001, the company
initially specialized in supplying
drugs to inpatient and specialized
healthcare facilities. The creation
of a network of branches and the
establishment of partnership
relations with leading international
manufacturers predetermined
a further vector of the company’s
evolution.

Todaythe companystructureincludes
the plants designed according to
the latest GMP standards. They are
located in Russia (Yaroslavl and
Kostroma regions), Germany. A joint

Russian-Azerbaijani pharmaceutical
complex is under construction in
Baku.

R-Pharm actively invests in the
development of its own research
and production facilities, performs
synthesis of molecules in Russia and
the United States (in laboratories
R-Pharm Overseas, Inc. in San
Diego, pcs. California), conducts
preclinical and clinical studies in
more than 25 countries around
the world, including Australia, the
United Kingdom, Singapore and the
United States [1]. The accumulated

R-Pharm manufacturing site

experience allows R-Pharm to find
new growth points and use modern
technologies to create innovative
products in the healthcare field.

THE NEW CHALLENGES OF
HEALTHCARE

Modern medicine and biotechnology
are developing at an incredible
speed, which sets the pace of the
entire pharmaceutical industry and
helps the company keep pace with
the times, actively investing in the
projects on creation of revolutionary
therapies.

In March 2018, it was decided at
the state level to intensify efforts
aimed at combating cancer, actively
involve science and the domestic
pharmaceutical industry in this task,
building a modern complex system of
effective treatment [2]. This direction
is traditionally considered one of the
priority activities of R-Pharm. Sales
of drugs used in oncology account
for about 16.4% ' of the company’s
total portfolio in value terms.

The company’s specialists are
making great efforts to increase
the availability of treatment and
introduce new effective therapies
to combat cancer. Currently,
the company conducts an active
educational and regulatory program
on one of the most promising
technologies of antitumor therapy
called «CAR-T Cell Therapy».

A large number of preclinical and
clinical studies of CAR-T-therapy

TAccording to IQVIA, in the hospital segment and the
preferential drug segment at year-end 2017,



Satellite Symposium «CAR-T Cellular Therapy — Looking Ahead»

are conducted around the world.
Despite the fact that this therapeutic
technique is considered quite
young, it already demonstrates quite
impressive results. Thus, the first
patient from San Diego who has
completed a CAR-T-cells course
has been in remission for two
years. It should be noted that the
technology would not have received
such noticeable results and rapid
development without the joint efforts
of biotechnological companies and
medical professionals around the
world. International scientific and
university medical associations,
clinical centers work together to
improve the CAR-T-therapy. R-Pharm
takes an active part in the activities
of the scientific community, linking
the best practices of representatives
from Russia, the US and Europe [1].

HOW DOES CAR-T-TECHNOLOGY
WORK?

CAR-T therapy was created due to
deepening knowledge about the
mechanisms of specific immune
defense. T-lymphocytes play the
main role in this process. The surface
of T-lymphocytes usually contains
normal, i.e. non-chimeric, receptors
for antigens (TCR-T cell receptors,
T-cell receptors). T-lymphocytes
recognize foreign agents and
deactivate them [4, 5]. This becomes
possible as each cell in the human
body has on its surface proteins
of the main histocompatibility
complex, which are regularly

«checked» by the antigenic receptor
of the T-lymphocyte to see if it is its
own (contains fragments of its own
gene only) or alien (has an antigen)
cell [4].

If the cell is identified as alien, an
immune response of the organism
takes place, including the activation
of  cytotoxic  T-lymphocytes
(T-killers). Their task is to identify
and destroy damaged cells in the
human body. In normal life, T-killers
attack viruses and some types of
bacteria, but not cancer cells which
the T-killer does not consider alien,
and therefore does not destroy.
Chimeric antigen  receptors
(chimeric antigen receptor — CAR)
are called chimeric, because they
are created artificially by genetic
engineering. These receptors are
tooled for specific «antigens» -
markers of tumors. Further, a CAR
encoding gene is introduced into
T-lymphocyte DNA, and chimeric
antigenic receptors appear on the
surface of T-cells. Thus, the CAR-T
method consists of the following
steps: when entering the human body
and encountering tumor cells, the
genetically modified T-lymphocytes
(CAR-T-cells) recognize them using
chimeric antigenic receptors,
become active and destroy the tumor
[6].

CAR-T and subsequent therapy are
created using two methods. The
first one consists in using peripheral
mononuclear cells (PMNC) of the
patient himself in the therapy. This
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method is called the autologous
CAR-T-cells therapy. The second
one consists in using the same
peripheral mononuclear cells, which
are taken from a healthy donor. It
is called the allogeneic CAR-T cell
therapy. [4] R-Pharm sees a lot of
potential in using CAR-T-therapy,
and it is not just about using the
allogenic or autologous method of
cell production. There are more
than 500 different programs and
projects related to the development
of CAR-T-cell preparations, which
combine  modern  diagnostic
approaches to selection the most
effective combinations in the field
of immuno- oncology [7]. R-Pharm
currently attracts leading scientific
centers to work on the creation of
more effective and safe technologies
to use CAR-T therapies, conducts a
series of studies and scientific and
practical activities.

?
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