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MPEMAPATOB: BOSMOXHOCTW, SKCIMEPTU3A 1 BbI30OBbI (B YCI0BUAX BbICTPO MEHSAIOLLEErOCA MUPA)
Y/IK 57.088.1

COBPEMEHHbIE MOAX0Abl K OBECMEYEHMWIO BUPYCHON BE3OMACHOCTH
NNEKAPCTBEHHDbIX MPEMAPATOB NMPOU3BEAEHHbBIX MO TEXHOJIOI UK
PEKOMBUHAHTHOW AHK B KNETKAX MJIEKOMUTAIOLL X

Baccapaiic PA., YawuHoBa [1.B., LlamoHoB H.A, CtpaTtoHoBa H.B., XamutoB PA.

000 «MexxzayHapoaHbIi GBUOTEXHOIOMMYECKMI LIeHTP «[eHepuym», BorabrHckuid, Poccusi
601125, Bnagnmupckas 06nacts, [1eTyLumMHCKui parioH, noc. BonbrHekui, yn. Bnagumupckas, 4.14
e-mail: vassarays@ibcgenerium.ru

WccnepoBaHva BUPYCHOM 6e30MacHOCTU, NMPOBeAeHHble AN PEKOMOUMHAHTHbIX JIeKapCTBEHHbIX MpenapaToB
«nypasum», «Koarun-Vll», npoussoactBa AO «[eHepuyM» MNpoOAEMOHCTPUPOBAsM BbICOKYHO CTeMeHb
BUPYCOIOrMYECKON 6€30MacHOCTM AaHHbIX NPOAYKTOB. [lNsi yKa3aHHbIX NpenapaToB MPOBEAEHbl UCMbITaHUS
3D HEeKTUBHOCTU CHUXKEHUA BUPYCHOWM HArpysKy COrnacHO peKkoMeHaauusaM, npeacTtasieHHbiM B ICH Q5A [1] 1
Tpe6oBaHuaM EBpA33C [2].

KnioueBble cnosa: BUpPYCbl, Bannpgauua, Haktmeauuna

BupycHas KOHTaMUHaLMs ABNSIETCA pacnpoCTPaHEHHOW NPO6IeMoit AN BCeX NpenapaToB, NPOU3BOAUMbIX
no TexHosornm pekoméuHaHTHon OHK. Mogo6Has KOHTaMUHaLUMA MOXET NPUBECTU K CepPbe3HbIM puUcKam ans
KOHeYHbIX NoTpebuTenei.

MNCTOYHMKOM BMPYCOB WM BUPYCOMOAOOHbIX YacTuL, MOTYT SBMATbCSA CaMW KJIETOYHbIE JIMHUM U CbIpbE,
“cnonb3yemoe B npoLecce NpousBoacTBa [1]. TecTpoBaHue BUPYCHOM Harpy3ku B KOHEYHOM MPOAYKTE, Cbipbe
N KNEeTOYHOW NINHWUM SIBNSIeTCS HeQoCTaTOYHbIM M HeaddeKTUBHbIM. Hapsily ¢ AaHHbIMUW UcCCiefoBaHUAMU
JOMKHa 6bITb M3y4yeHa M ONTUMU3UPOBaAHA TEXHOJMIOTMSA NMPOU3BOACTBA JIEKApCTBEHHOMO MpenapaTa B YacTu
3pEeHUst HaKTMBaLMN U yaaneHna BUPYCcoB. [laHHbIV NPOLECC BKOYAET B Ce6s1 BanuaaL Mo TEXHONOMMYECKOro
npouecca Ha OTAeNbHbIX CTagusX B AeMacluTabupoBaHHOM GopMaTe ¢ UCMONb30BaHMEM MOAENbHbIX BUPYCOB.

[na nokasaTenbCTBa BUPYCHOM 6€30MacHOCTM JIeKapCTBEHHbIX NpenapaTtoB «[nypa3um» n «Koarun—Vli» Ha
nepBOM 3Tarne Hamu 6bISIM UCCef0BaHbl KNETOYHbIE IMHUUN U KYNbTypasibHas XXMAKOCTb HA MOMEHT OKOHYaHUs
npouecca KynbTUBMPOBaHWA. BbbiNo nokasaHo, YTO KETOYHble JIMHWM COAEPXKaT BMPYCOMOAOOGHbIE YacTwL:
BapuaHT C cornacHo ICH Q5A, 4yTto xapakTtepHo gns knetok BHK n CHO, B KOTOpbIX NPOM3BOAATCA AaHHble
npoaykTbl. MofenbHble BUPYCbI ANA AaNbHENLLNX UCCeAOBaHMUI 6blNi BbliOpaHbl UCX0Ast U3 BapuaHTa C.

Ha cnegytouwiem aTtane O6bliM  UCCNefoBaHbl  pasfiMyHble  CTaguMM  TEXHOJSIOTMYECKOro mpotecca:
HaHOGUbTPaLMS; MHAaKTUBaLMS AeTEepreHTaMu; CTagumn XxpoMaTorpapuyeckoi o4MCTKU. Bce BbiGpaHHble aTanbl
rnokasanu CBOK BbICOKYH 3a(PGHEKTUBHOCTb — CYMMapHOe CHWXeHWEe BUPYCHOM Harpysku >10'2 gna Kaxgoro
U3 NpoaykToB. TakMM 06pasoM, 6bIsI0 NOKasaHo, YTO AN KaXAOro U3 uccnefyembix NpoAyKTOB pacyeTHoe
COAepXKaHue BUPYCHbIX YacTUL, COCTaBUIIO MEHEE OAHOM Ha 1 M/H. f03.

YKasaHHble paboTbl NpoBeAeHbl Ha nowaakax komnanuu ViruSure (r. BeHa, ABcTpus) u defepanbHoMm
rocylapCTBEHHOM BHOLXETHOM yupexaeHun «HaumoHanbHbli uccnefoBaTelbCKUA LEHTP 3NULEMUONIOTMN U
MMWKPOBMONOrMM MMeHU noyeTHoro akagemvka H.®.lamanen» MuHucTepcTBa 3ApaBoOXpaHeHns Poccrinckon
dQepepaunn.

Jlutepatypa:

1. ICH Q5A: viral safety evaluation of biotechnology products derived from cell Lines of human or animal origin.

2. [poeKT rpaBuii IPOBEAEHWUS NCCEL0BaHMI GUOSIOrNYECKMX 1IEKaPCTBEHHbIX CPEACTB Ha TeppuTopum EBpasuii-
CKOI0 9KOHOMMYECKOro COHO3a.

UDC 57.088.1
MODERN APPROACHES TO VIRAL SAFETY OF DRUGS MANUFACTURED BY
RECOMBINANT DNA TECHNOLOGY IN MAMMALIAN CELLS

R.Vassarays, D. Chashchinova, N. Shamonov, N. Stratonova, R. Khamitov

International Biotechnology Center Generium, Volginsky, Russia
601125, Vladimir region, Petushinsky district, Volginskiy village, Vladimirskaya ul., 14
e-mail: vassarays@ibcgenerium.ru
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BIOPHARMACEUTICS >‘ BIO

DEVELOPMENT AND RESEARCH GOOD PRACTICE OF BIOTECHNOLOGICAL PHARMACIES - POSSIBILITIES, EXPERTISE AND .\I/-\/%g&)l
CHALLENGES IN RAPIDLY CHANGING WORLD

Virus safety studies of the recombinant drugs “Glurasim”, “Koagil-VII" produced by Generium JSC, demonstrated
a high degree of virus safety of these products. Tests of the effectiveness of viral load reduction were carried out
according to the recommendations presented in ICH Q5A [1] and the requirements of EEC [2].

Key words: virus, validation, inactivation

Viral contamination is a common problem for all drugs produced by recombinant DNA technology. Such
contamination can lead to serious clinical risk.

The source of viruses and virus-like particles can be the cell lines themselves and the raw materials used in
the production process [1]. Testing of viral load in a final product, raw materials and cell line is insufficient and
ineffective. Inactivation and removal of viruses by the technology of the recombinant drugs production should also
be studied and optimized. This includes validation of the downscaled process at individual stages using model
viruses.

We studied the cell lines and end-process culture fluid for “Glurazim” and “Koagil-VII". We showed that the cell
lines contain virus-like particles: case C according to ICH Q5A, which is typical for BHK and CHO cells. Based on
these data, model viruses were selected for the next investigation.

Several stages of the technological process (nanofiltration; detergent inactivation; chromatographic purification
steps) were studied. All selected stages showed their high efficiency with a total reduction factor more than 102
We showed that each of the products contained less than one viral particle per 1 million doses.

These works were carried out at ViruSure company (Vienna, Austria) and the Federal State Institute “National
Research Center of Epidemiology and Microbiology” of the Ministry of Health of the Russian Federation

References:
1. ICH Q5A: viral safety evaluation of biotechnology products derived from cell Lines of human or animal origin.
2. Rules for conducting research of biological drugs in Eurasian Economic Union.
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BbIMYCK FOTOBOM NMPOAYKLUW ANA KIMHUYECKUX UCCNEAOBAHUM -
MPOBJIEMbI U MYTU UX PELLEHUA

CopokuHa T.C., CeperuH l0.A., CkpbinuH B.U.
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KntoyeBble cnoBa: BbiMyckK cepm7| ON5 KNIMHUYECKUX UCCNef0BaHUi, YyNOHOMOY€EeHHOEe TnLo, ¢apMpa3pa60TKa.

Ha cerogHAWHNA feHb OAHUM U3 aKTyaslbHbIX BOMPOCOB BblNycka roTOBOW MPOAYKLMN AN KIVMHUYECKNX
uccnefoBaHuii ABNSETCA OLeHKa KayecTBa, ahdeKTUBHOCTU M 6€30NacHOCTM UCCNedyeMOoro NeKapCTBEHHOMO
CpeAcTBa Npu YCrioBUKN OTCYTCTBUA YTBEPXAEHHOIO PernMcTpaumoHHOro Aoche.

KntoyeBor Gurypoi B aToM npoLecce siIBASIETCA YNONHOMOYEHHOE NNLIO, KOTOPOE PYKOBOACTBYETCS CyLle-
CTBYHOLLEN HOPMATHBHOW 6a30W.

OcyulecTBreHve npoueaypbl BbiNycka KaxAon Cepuin nekapCTBEHHOrO MpenapaTta OCHOBbIBAETCS Ha Tpe-
60BaHMSAX, 3a/0XKEHHbIX B COOTBETCTBYOLLEN AOKyMeHTauum: «[lpaBuna Hagnexaiien npou3BOACTBEHHON
npakTuky EBpasuinckoro aKoHoMmuueckoro cotosar (Mpunoxeruve 13, Mpunoxexue 16), «MpaBuna Hagnexatlei
Npou3BOACTBEHHOI NpakTuku (GMP) (Mpunosxenue 13, Mpunoxexue 16), «deaepanbHblil 3aKoH 06 o6palleHun
nekapctBeHHbIx cpeacTts N261-03 ot 31.03.2010».

Hapsigy ¢ 3T¥M npou3BOACTBO Cepuit ANsl KIMHUYECKUX UCCNefoBaHni obnagaeT ocobon cneundukon no
CpaBHEHWIO C MPON3BOACTBOM 3apErUCcTPUPOBaHHON NPOAYKLMK, HaNnpuMep: crneumdurKaum Ha UCXOLHOE Cbipbe,
nepBUYHble YNakoBOYHblE MaTepuasbl, MPOMEXYTOUHbIE NMPOAYKTbI, HepachacoBaHHYIO W FOTOBYHO MPOAYKLMIO
noasiexxaT NepruofnYecKoi OLEHKE 1 U3SMEHEHWMIO COrnacHo 06bemMy COOTBETCTBYHOLLMX 3HAHUI O MPOAYKTE; MOTyT
6bITb MCMNONIb30BaHbl MeHbLLE MacLTabbl; LOMNYCKaeTCs OTCYTCTBUE MOSHON BanvaaumMm TEXHOOMMYECKUX Mpo-
LleccoB; lonycKaeTcsl OTCYTCTBUE periaMeHTa (ecnu TeXHOMOorMyeckue onepawmm He NoBTOPSLOTCS) U T.4.

Takum obpasom, cneyndukaunm, TeEXHONOMMYECKME UHCTPYKLMN U [OCbe Ha CEpPUI0 UccneayeMbix nekap-
CTBEHHbIX NpenapaToB MOryT 6bITb OrpaHUYeHHbIM N0 06bEMY U MBMEHATHCA B MpoLiecce UX pa3paboTku, B CBS-
31 C YeM YNOSTHOMOYEHHOE INLIO CTaslkKnBaeTcs ¢ Npo6s1emMoit ahHeKTUBHOW 1 6bICTPON OLIEHKM BCEX USMEHEHWA.
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