eppendorf

buortexgosyiorum

depmMeHTEPbI U GBUOPEAKTOPDI
ANsA MccnenoBaTenbCKMX 1a6opaTopuii M NPOU3BOACTB




«buoTexHoJI0IrMn j1eXaT B OCHOBE MHOTUX
oTpacjeun npou3BoacTea, u Eppendort
TOTOB IIPEIJIOKUTh HPaBUJILHbIE PelleHUs
IS KaXKIIOM M3 HUXY.



lneansHOE COYeTaHUE

COBMECTHbIV OMNbIT U151 YHUKAIbHbIX PelleHniA

SABNssSicb MMPOBbIM Nnaepom B obnact o6opyaoBaHUs

4ns paboTbl € XUAKOCTAMMU, 06pasLamu 1 KNeTkamu,
komnaHus Eppendorf B 2007 rofny BopBanach Ha pbIHOK
6roTexHoorn4yeckoro 06opyaoBaHus, Kynue komnaHmo New
Brunswick™ Scientific. 3To cTpaTernyeckoe peLieHne He TOSIbKO
0TKpbII0 Ham 70-neTHui onbIT New Brunswick™ Scientific B
0611acTy NPOV3BOACTBA aBTOK/IABUPYEMBIX U CTEPUINYEMBIX
Ha mecTe GepPMEHTEPOB 1 GMOPEAKTOPOB, HO TAKKe MO3BOJINMO
n06aBnTb B 11 63 TOro 60s1bLYH NMHENKY 060pya0BaHNS
LLIENKEPbI, MOPO3WUIBLHUKIM U MHKY6ATOPbI.

B 2012 rony komnaHus Eppendorf ewe 6onblwe ycunnna
CBOW MO3WULMUM HA PbIHKE BUOTEXHONOMUN, KYNMB KOMMAHUIO
DASGIP®, ogHOro n3 nepBbix NPOM3BOAUTENEN HACTOJbHbIX
1 He6ONbLIMX GUOPEAKTOPOB A5 NapasieslbHOro

KynbTUBMPOBaHUSA, paspaboTyrka nHdopmaumnoHHsix (IT)
peweHni. BkntoyeHune B nuHenky o6opyaoBaHus Eppendorf
npu6opos komnanmn DASGIP, naeanbHo noaxoaawmx ons
BbICOKONPOU3BOANTESIbHBIX N ONbITHO-MPOEKTHbIX pa60T,
fenaet 6uoTexHoaornyeckoe NopTHoMOo Hallern KOMNaHUN
CaMbIM NOJIHbIM Ha COBPEMEHHOM pPbIHKE.

B 6uoTexHonornvyeckom nopTdoamo KoMnaHmm
Eppendorf, Bkntovatowwem TpaanumMoHHble (CTepuamnsyemsie
1 aBTOK/1aBUPYEMbIE) N OAHOPA30BbIE EMKOCTY A5
KYJIbTUBMPOBAHNA KNTETOK MUKPOOPTraHN3MOB, MTEKOMUTAKOLWNX,
pacTeHui, HAaCEKOMbIX, BOJOPOCSIEN, C paboUnmMmu o6bemamm ot
35 mn go 2400 n, Bbl HangeTe obopynosaHue Ans no6on cTagnuu
pa3paboTok, HauMHas OT PyHOAMEHTaIbHbIX UCCNEN0BAHNN U
3aKaH4MBasa Npon3BoaCTBOM.

Macwtabupyembie CUCTEMBI

> ObopynosaHue ans
6rvotexHonorun Eppendorf gns
ntobon ctaamm pa3paboTok oT

nccienoBaHUM oo npon3BoAcTBa.

B03M0>XHOCTb UCNOJIb30BaHUSA

01HOPA30BbIX EMKOCTEN

> CoBpeMeHHble 0AHOPa30BbIe
6ropeakTopbl C
TPAaANUNOHHBIM MEXaHUYECKNM
nepemMelinBaHneM.

lMporpaMmHble peleHus

> YHuBepcasnbHble MPOrpaMmHble
nakeTbl NpeanaratT
COBPEMEHHbIE pelleHnsa ans
ynpaBaeHns NpoLEeccoMm u
MHPOPMALIMOHHBIMM NOTOKAMM.



BbuoTrexHoJ/siorm B HOBOM Maciiarade

«PeweHnsa, koTopble pacTyT BMecTe ¢ Bamu»

OoT napannenbHbIX MI/IHVI'6I/IOpeaKTOpOB 00 PaHHUX 3TanoB pa3pa60TOK, OT HAaCTOJIbHbIX N NMapanfenbHbIX 6I/I0peaKTOpOB ana
naéopaTopvuh 00 CTepunnunsyembixX Ha MeCTe annapaTtos Asa4 npon3soacTB — Eppendorf npegnaraeT KOHe4YHbIM NONb30BaATENAM
13 MCccneaoBaTenbCKom 1 I'IpOl/I3BO,D,CTB€HHOI7I obnacrten 6uoTexHonornyeckme peweHna ¢ BOSMOXXHOCTbH OanbHenLwero
pacwnpeHund, otee4arouine CaMbiM BbICOKUM TpeéOBaHMﬂM K Ka4eCTBy npoaoykuunn.

Cucrtemsl MI/IHVI'6I/I0peaKTOpOB ﬂapanneanble HACTOJIbHblI€ CUCTEMDI

60 -250 mn 35mMn-2n 0.7-3.8n



HacTtonbHble GMopeakTopbl U GpepmeHTEepbI Crepunusyemsie Ha mecTe
6uopeakTopbl U pepmMeHTepbI

0.4-10n 13-40n 5.2 -2400 n

MonynpombiwneHHbn — [1pou3BOACTBEHHbIN

MacwTab MacluTab




Cucrema MuUHuU-

BuopeakTopsi ans

BuopeakTopbi ans

6uopeakTopoB napannenbHoro napannensHoro BioFlo® /
DASbox® KYNbTMBNPOBaHMS KyNbTUBMPOBaHMA CelliGen® BLU CelliGen 115 BioFlo 310
Pa6ouun o6beM’
60 - 250 mn 35mMn-2n 0.7-3.8n 1.3-40n 0.4-10.5n 0.8-10.5n
OpHopasoBbie
[ ] [ ] [ ] [ ] [ ]
cocyasl
CTekJ. aBTOK/IAB.
(] [ ] [ ] [ ] [ ]
cocynbl
CranbHble
cocyasl, SIP
CMeHHble
[ ] [ ] [ ] [ ] [ ] [ ]
cocynasbl
BakTepuun/
(] (] (] [ ] [ ]
APOXOKU/ rpubsbI
KneTtkwu pact./
o [ [ ] [ ] [ ] [ ]
BOAOpOCIIEN
Knetku
[ ] [ ] [ ] [ ] [ ] [ ]
)KMBOTHbIX
CrtBONOBbIE
o ° ° ° °
KNeTKu
Knetkun
(] [ ] [ ] [ ] [ ] [ ]
HAaCEKOMbIX
Konwnuy. napann.
S 4, 8,12 n 6onee 4, 8 n 6onee 4, 8 n 6onee no 3 no 4
KonTponnep?
DGC DGC DGC RPC RPC RPC
CeHCopHbIN
[ ] [ ] [ ]
3KpaH
BioCommand®
[ ] [ ] [ ]
DASware®
[ ] [ ] [ ] [ ] [ ] [ ]
Bap-Te1 cmewn- 4 raza (Bo3gyx, 1/2/4 rasza (Bo3g., 1/2/4 rasza (Bo3g., 3/4 2/3/4 2/3/4
BaHuUs rasos N,, 0,, CO,) N,, 0,, CO,) N,, O,, CO,) rasa rasa rasa
Perynsatop .
pacxopa rasa® TMEC R vnn TMFC R vnn TMFC R* nnn TMFC R vnn TMFC R van TMFC
AHanus
[ ] [ ] [ ] [ ] [ ] [ ]
BbIX0O4sLY. Fa30B
N3mepeHue
° o ° (] (]
OMTUY.MJIOTHOCTH
Banunpgauus
[ ] [ ]

" Bnaronaps NCMonb30BaHMi0 HECKONIbKMX COCY/I0B.
2KoHTtponnepsi: DGC=DASGIP KonTpone, RPC= Ynpasnsiowui koHTponnep peaktopa, PLC=nporpammupyembiii ornyeckui

KOHTponnep.

3 KoHTponnepe! pacxona razos: R= Potametp, TMFC=TennoBoii KOHTPOAIEP MAaCCOBOr0 Pacxoaa.

4 PoTameTp TONbKO /15 MOAAYM rasa B C/IOV Haj CPenoil.



CelliGen 310 BioFlo 415 BioFlo 510 CelliGen 510 BioFlo 610 BioFlo Pro CelliGen Pro
0.8-10.5n 2.0-15.5n 52-32n 5.2-32n 13-100 n 32 -2400 n 18.8-520 n
.
.
° . . . . °
° °
. . . .
. ° ° . . . °
° ° °
() (] (]
. . . °
no 4
RPC RPC RPC/PLC RPC/PLC RPC PLC PLC
. . . . . . °
. ° ° ° . ° °
. °
2/3/4 2/3/4 2/3/4 2/3/4 1/2 2 4
rasa rasa rasa rasa rasa rasa rasa
R vnan TMFC TMFC R van TMFC R van TMFC R nan TMFC R nnan TMFC R van TMFC




[TapaJsiyiesibHOE KYJIBTUBUPOBAHUE —

BbIOAIOIINECS PE3YJIbTaThl!

Cuctembl 6mopeakTopoB DASGIP®

DASbox
Cuctema napansiesibHbIXx GMOPEaKTOPOB
Pa6ouunn 06em 60 — 250 mn

> basoBas cuctema u3 4 6MOpPeakTopPoB MOXET ObITb
paclwmpeHa 1o 8, 12 n 6onee 6MopeakTopoB AJis
napasnnesibHoro KynbTueupoBaHus. OgHopasoBble 1
CTEK/ISIHHbIE cocyabl.

> [MoaxoanT Ans KyNbTUBMPOBAHMS KAETOK U depMeHTaumm

> KomnakTHas: 7 cM paboyero npoCTPaHCTBA Ha KaX bl
6uopeakTop.

> OnTuMasbHa 4Ns AW3aiHa U MaclTabupoBaHus
3KCMNEepPUMEHTOB.

> Kpblnb4aTky Tuna PawToH, «MOPCKON BUHTY, CO
CMELLEHHbIMW IONACTAMMU.

> Cuctema KOHTPONs TemnepaTypbl 6€3 MCNoNb30BaAHUS
XN1afareHTa v He3aBUCUMBbIA KOHTPOJIb 33 KaXbIM
61opeakTopoM.

> TOYHbIN MOHNTOPUHI 1 KOHTPOsb pH, DO 1 ypoBHs.

> Hacocbl ¢ nepeMeHHON CKOPOCTLI A1 TOYHOW nodayn
XWAKOCTU 1 NEPUOANYECKOrO KYJIbTUBNPOBAHNS, B T.4. C
NOLMWUTKOWN, HEMPEPBLIBHOIO U HEMPEPbLIBHO-MPOTOYHOO
KYNbTUBMPOBAHMS.

> 4 KOHTpONNepa ANg MHAMBMNAYANbHOrO KOHTPOS
pacxopa rasos npu cmewwnsaHun sosgyxa, N,, O,, CO,
(nogayva B NPOCTPaAHCTBO Had Cpenon w/ uav B cpeny
KyNbTUBMPOBAHMSA).

> [NpocTon B o6paLleH COBPEMEHHbIN KOHAEHCATOP
BbIXOAALMX Fa30B C [enbTbe 31eMeHTaMu.

> [10 DASGIP ong ynyylweHHOro ynpassiieHns npoLeccoMm.

> CoBMecTUMMOCTb ¢ nakeTtom DASware®.

Cuctema 6mopeaktopo DASGIP gna napannensHoro
KYJbTUBUPOBAHMUSA B HEOONbLWINX 00BbEMAX
Pa6ouun 06bem 35 Mn -2 n

> [MapannensHoe KynbTMBMUpPOBaHue B 4, 8 n Gonee
0[LHOPA30BbIX WN CTEKSHHbIX BUOpeakTopax.

> DASGIP Bioblock ans 6onee TouHoro un ynobHoro
KOHTPONS TemnepaTypsl.

> [1ns KynbTUBMPOBaHMA KNeTok, GoTOTPOdPOB 1
dpepmeHTaumn.

> MoaynbHag KOHCTPYKLUS 3N1EMEHTOB yNpaBieHus
no3BonseT KOHPUrypnpoBaTb CUCTEMY B 3aBUCMMOCTM OT
MOCTaBNEHHbIX 3a4au.

> KoHTpons pH, ypoBHs n DO, Bkntouas HacTpanBaemble
nonb3oBaTeNeM Kackadpl, AN1s Kaxaoro 6uopeakTopa.

> Hacocbl C NnepemMeHHON CKOPOCTbIO A1 TOYHOW Nofaym
XWAKOCTU N NEPUOANYECKOrO KYIbTUBUPOBAHNSA, B TOM
4yncne ¢ NoANUTKOMW, HEMPEPbLIBHOMO U HEMpepbIBHO-
MPOTOYHOIO KY/bTUBUPOBAHUS.

> I3mepeHune onTu4eckon NaoTHOCTW A5 ONpeaeneHus
OD,,, u1 Ccyxoro Beca K/1eTOK B peasibHOM BpEMEHU.

> NHaueuayanbHbIi KOHTPOb pacxona rasos (TMFC) npu
cmewmsanuu Bosayxa, N,, O, n CO,

> Bbiuncnenne OTR, CTR n RQ B peanbHOM BpeMeHwM.

> [10 DASGIP gns ynyyweHHOro ynpaBaeHus npoLeccom

> CoBmecTMoCTb ¢ naketom DASware® ons mexceTeBbIX
B3aMMOAENCTBUI W yrpaBieHUs MHGOPMaLMOHHbIMY
MOTOKaMU.



Cuctema 6uopeaktopoB DASGIP gna napannensHoro
KYNbTUBUPOBAHMUA B MacluTabe nabopaTopum
Pa6oyun o6bem 0,7 — 3,8 n

> MapannensHoe KynbTUBMpoBaHue B 4, 8 n 6onee

\%

0OHOPA30BbIX N CTEKJISAHHbBIX BMOpeakTopax.

[Ons kynsTuBnpoBaHua knetok, GoToTpodos n
dbepmeHTaLNN.

MopaynbHas KOHCTPYKLUUS 3/1IEMEHTOB YyrNpaBJieHNs
no3BossieT KOHPUTYpPUpPoOBaTb CUCTEMY B 3aBUCMMOCTM OT
3ajau.

KoHTposib TeMMnepaTypbl 32 CHET TEPMOMAHXET U
OXNAXAANLWNX CTePXKHEN.

KoHTponb pH, ypoBHs n DO, Bknto4yas HacTpanBaemsble
nosb30BaTENEM KacKadbl, A5 Kaxaoro 6uopeakTopa.
Hacockl ¢ nepemMeHHOM CKOPOCTLIO 4151 TOYHOW Mogayu
XWOKOCTU 1 NEPUOANYECKOTO KYJIbTUBNPOBAHNS, B TOM
4yucsie C NOAMUTKOMN, HEMPEPBLIBHONO U HEMPEPBIBHO-
MPOTOYHOI O KY/bTUBUPOBAHUS.

N3mepeHne onTryeckon NAOTHOCTY LN ONpenesieHus
0D, ,, 1 Cyxoro Beca KNeTok B peasibHOM BpEMEHN.
NHaonBnayanbHbin KOHTpOb pacxoga razos (TMFC) npwm
cmewnsanun sosayxa, N, O, n CO,

Bbiuncnenue OTR, CTR n RQ B peasibHOM BpeMEHMN.

MO DASGIP gns ynyyweHHOro ynpasaeHUs nNpoLeccom.
CoBmecTumocTb ¢ naketom DASware® gns mexceTeBblxX
B3aMMOAENCTBUM W yrpaBieHns MHGOPMALMOHHbIMY
noToKaMu.

Bb160p KpbI/IBYATOK

CBeToAnoOaHbIE
OCBETUTEJIbHbIE YCTPOMNCTBA
AN KYy/bTUBMPOBaHUS
dotoTpodos

KOHﬂeHcaTopbl BbIX0AAUWNUX ra3oB C
anemeHTamum lNMenbTbe ansa onpenesieHHbIX
CTEeKNIAHHbIX N 0AHOPA30BbIX COCYyA0B

06)XUMHbIEe GUTUHIM AN NOPTOB BEPXHEN
KpbIWKK OMopeakTopa
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VcxnwodnresarHOEe pa3Hoobpasue —
mabopaTopHble GePMEHTEPHI U OMOPEAKTOPDI

New Brunswick™ CelliGen BLU na6opaTopHbin
04HOpa30BbIN GUOpeakTop
Pa6ouynn o6bem 1,3 -40 n

> [ns paboTbl C KyNbTypamu KJIETOK BbICOKOW MJIOTHOCTU
B MCCNEefOBATENbCKMNX LeNsxX UM Ha MPpOu3BOACTBE.

> OgHOopa30Bble COCYAbl C XXECTKUMM CTEHKAMM C
HaAeXHbIMN XapakTepUCTUKaMu N BO3MOXHOCTbH
MaclTabupoBaHus.

> He Haao MbITb 1 aBTOKNABUPOBATb COCYA.

> Bce yacTu cocyaa, KOHTaKTMpyloLWme C NPOAYyKTOM,
BbIMO/IHEHbI U3 MaTEPUANoB, COOTBETCTBYHOLUMNX KIACCY
VI no ®apmakonee CLUA, n npoTecTnpoBaHbl Ha
BbIMbIBAEMbIE U 3KCTParnpyemMble BELLECTBA.

> [NepBble 0AHOPa30Bble COCYAb! C KPbIIbY4ATKOW C
KOp3nHOM 1 dunbTpyowmnmM HanonHuTenem Fibra-Cel®

> IHTynTnBHO-NnoHATHOE ynpasnstouwee MO New
Brunswick n nitepdenc c npumeHeHMemM CEHCOPHOro
3KpaHa.

> YHVKanbHas HEVHBA3WBHasA TEXHOMNOMMs KOHTpons pH
n DO.

> [locTynHbl NakeTbl Ans Banugauuu.

> 7 [OMNOJIHNTENbHbIX aHANOrOBbIX BXOAHbIX/ BbIXOAHbIX
COeAVHEHWIN AN MHTerpaunm o60pynoBaHus.

> CoBMecTUMMOCTb ¢ naketom DASware® nnu
BioCommand ans ynpasneHus nHPoOpMaLUOHHbIMA
NnoToKaMu.

Jla6opaTopHbin pepmeHTep/ 6uopeakTop New
Brunswick BioFlo/CelliGen 115
Pa6ouun o6bem 0.4 - 10.5 n

> Cuctema Ha4yanbHOro ypPOBHS.

> TOYHbIN KOHTPOJIb TEMMEpPaTypbl 6narogaps
MCMOJIb30BaHUI COCYAO0B C TEPMOMAHXETON (CM. BbILLE)
Uan C BOASIHOW py6alLKon.

> CoBMecCTMM € 0gHOopa3oBbiMun cocynamu BioBLU.

> lNpeaBapnTenbHO 3anNporpamMMupoBaH Asis paboTsl B
pexumax GepmeHTauum n KynbTUBMPOBAHUA KNETOK A5
6onblien rubkocTu.

> B0O3MOXHOCTb KOHTPO/IMPOBATb A0 3 HE3aBUCUMbIX
peakTopoB O4HOBPEMEHHO MPU NOMOLLN OAHOIO
yA06HOIr0 CEHCOPHOro 3KpaHa.

> IHTynTneBHO-noHaTHoe ynpasnsawowee N0 New
Brunswick n nuntepdenc c npumeHeHnem CEHCOPHOIro
3KpaHa.

> BocemMb CMEHHbIX COCYLO0B.

> lHanBuAyanbHO HacTpauBaeMble ONUMK PEFYSIMPOBAHNS
pacxofa 1 CMeluBaHWs ra3os.

> KomnsiekTbl C NpeaBapuTeNbHO 3a4aHHOW
KOHPUrypaLmen nnm nosHoCTbH KoHGUryprupyemsble
cuctemMsbl nog Bawwm 3apayn.

> COBMECTMMOCTb C MPOrpaMmHbIM naketom DASware®
nnn BioCommand ans ynpaeneHus nHGOpMaLMOHHbIMYK
MoTOKaMU.



depmeHTep New Brunswick BioFlo310 n
nabopatopHbin pepmeHTep u 6uopeakTtop CelliGen310
Pa6ouun o6bem 0.8 - 10.5 n

> YHuBepcanbHas nabopaTtopHas cucTeMa NpemMuym-
Knacca, MOJIHOCTbI0 OTBevatowas TpebosaHmsm cGMP.
NaoeanbHbl ons KynbTUBUPOBAHUSA NHOObLIX TMHUN
KJETOK B @a3p06HbIX UK aHa3pobHbIX cpeaax.
NHTYNTVBHO-NOHATHOE yNpaBsistoLlee NPOrpamMMHoe
o6ecneyeHune New Brunswick n nitepoeiic c
NPYMEHEHNEM CEHCOPHOI0 3KPaHa.

HacTtpauBaembii nonb3oBaTeNEM 3KPaH Afs
OTC/NIeXMNBAHUS TEHOEHUUN AN PerncTpauum SaHHbIX
1 KOHTPOJS 33 BbIOPAHHbLIMU NPOLIECCAMU.

BonbLion BoIGOP KPbINLYATOK, ONUUIA NOAAYUMN FA30B,
LOMONIHNTENbHbIX CEHCOPOB Ae/aeT NPOoCThbIM
M3roTOBJIEHUE MO 3aKa3y KJMEHTA.

LocTynHbl nakeTbl Ans Banugaunu.

7 DOMONHUTENbHbIX aHAJIOrOBbIX BXOA4HbIX/ BbIXO4HbIX
COeMHEHWIN A5 MHTErpaLmm BCNOMOraTebHOro
obopynoBaHus.

CoBMECTMMOCTb C 04HOPA30BbLIMU COCYAAMM
BioBLU® npwu ncnonb3oBaHuu agantopa.
CoBMECTMMOCTb C MPOrpPaMMHbIM MakeToM
DASware® nnu BioCommand gns ynpaeneHus
MHPOPMALIMOHHBIMK NOTOKAMMU.

HacTonbHbin pepmeHTED
New Brunswick BioFlo 415
Pa6ouun o6bem 2.0 - 15.5 n

B xoZe yHUKanbHOro aBTOMaTU3MPOBAHHOIO NpoLecca
CTEPWIM3ALIMM HAa MECTE UCMOJIb3YeTCs TONbKO BOAA U
BCTPOEHHbIN 3/IEKTPOHarpeBaTesb ANs CTepUaM3aunm
6e3 BHELWHEero NCTOYHMKA Napa.

HeT He06X0AMMOCTM NOMELLATL COCY/bl B aBTOK/1aB AJ15
cTepuansaumuu.

NHTYNTVBHO-NOHATHOE ynpaBsistoLlee NPOrpaMMHoe
obecneyeHue New Brunswick n nitepdenc ¢
NPUMEHEHNEM CEHCOPHOI0 3KpaHa.

[MoNHOCTBI HAaCTpaMBaeMbI NMOJIb30BATENIEM 3KPAH
OTCNEXUBAHUS TEHOEHUNIN AN PErUCTPALNN AAHHbIX
Onpegensiemble NONbL30BATENIEM KAackadbl A5 KOHTPOSA
Hag NoKasbHLIMU MpoLeccamu.

JocTynHbl NakeTbl Ans Baaugaumm.

7 [DOMOAHUTENbHBIX aHANOM0BbIX BXOAHbIX/ BbIXOAHbIX
COeAVHEHWIN AN NHTErpaunm BCNOMOraTebHoro
obopynoBaHus.

Kopnyc peakTopa, BbINOMHEHHbIN Mo cTaHAapTam ASME.

CoBMeCTMMOCTb C NporpaMmHbIiM naketom DASware®
nnu BioCommand gns ynpasneHna nHGOPMaLMOHHbIMM
MOTOKaAMU.

11
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[IpoMbIlIIIEHHBIE CTAHOAPTHI M YHUBEPCAJIBHOCTh —
CTepuan3yeMble He MecTe pepMeHTePhI U OMOPEeaKTOPhI

Ctepunusyemsbie Ha mecTe pepmeHTep u GuopeakTop
New Brunswick BioFlo 510 n CelliGen 510 ans
NabopaTopum 1 oNbITHbIX NPOU3BOACTB

Pa6ouun o6bem 5.2 -32 n

> CTepunnsyemble Ha MmecTe nabopaTopHble
6ropeakTopbl U pepMeHTEPDI 415 NPUKNALHbIX 33434 B
OMbITHOM NPOWU3BOACTBE.

> MopaynbHbIN AU3alH genaeT CUCTEMY HEBEPOSTHO
rnokou.

> MOHTax 1 AEMOHTaX KOMMOHEHTOB A0 WK noche
NOCTaBKWN CUCTEMBI.

> MHOXecTBO BUAOOB KPbIIbYAaTOK U BAPMAaHTOB noga4vun
rasos.

> /IHTYNTUBHO-NOHATHOE yNpasastoLLee MPOrpamMMHoe
obecneyeHme New Brunswick n nHtepdeiic ¢
NPVMEHEHNEM CEHCOPHOro 3KpaHa.

> OnumoHanbHO — cuctema ynpasnenus Allen Bradley®
PLC.

> BCTpoEHHbIN faTunK Harpy3Kky AJis MOHUTOPWHIA
ob6bema cocya B peasibHOM BPEMEHMU.

> [MoNHOCTbIO @aBTOMATU3MPOBAHHAS MOC/IeA0BaTENbHOCTb
onepauumn nNpv CTEPUAN3ALUN HA MECTE.

> [locTynHbl NakeTbl ANS BaNUpaLnu.

>7 AONOJIHUTENbHbLIX aHAJIOTOBbLIX BXO,EI,HI:IX/ BbIXOAOHbIX
COELMHEHWN O MHTErpaLmm BCNOMOraTesibHOro
060pynoBaHus.

> Kopnyc peakTopa, BbINOJIHEHHbIN MO CTaH4apTaM
ASME.

CTepunusyemMsin Ha MecTe pepMeHTEp AN ONbITHBIX
npousBoactTs New Brunswick BioFlo 610
Pa6ounn o6bem 13 - 100 n

> BcTpoeHHas nepefdsuxHas nnatdopma obneryaet
TPaHCMOPTMPOBKY.

> Cnctema ang onbITHbIX MPOU3BOACTB 33 MEHbLUYHO
LieHy, 3aHMMaloLas MeHblle MecTa.

> MoaynbHbIN AN3aNH [eNaeT CUCTEMY HEBEPOSTHO
rnékon.

> /IHTYWTUBHO-MOHATHOE yNpaBAstoLLee MPOrpamMmmMHoe
obecneyeHne New Brunswick n nHtepdenc ¢
NPUMEHEHNEM CEHCOPHOIrO 3KpaHa.

> BCTpoeHHbIN JaTUnK HAarpy3ky 415 MOHUTOPWHTA
obbeMa cocyaa B peasibHOM BPEMEHN.

> ﬂ,OCTyI’IHbI NnakeTbl on4a Banangaunin.

>7 AONONMHUTENbHBIX aHATOTOBbIX BXOJJ,HbIX/ BbIXOOHbIX
COGJJ,VIHGHVII;I ANa NHTerpaunm BCnoOMoraTesibHoOro
o06opynoBaHus.

> Kopnyc peakTopa, BbIMOJHEHHbIN MO CTaHAApTam
ASME.



New Brunswick BioFlo Pro u CelliGen Pro ¢pepmeHTep
M OMopeakTop AN KPYNHbIX NPOU3BOACTB

BioFlo Pro: Pa6ounin 06bem 32 - 2400 n

CelliGen Pro: Pa6o4yun o6bem 18.8 - 520 n

> CTepnnnsauus Ha mecTe.

> CncTembl AN KPYMHbIX NPOW3BOACTB, MOJHOCTbLIO
oTBevatowme ctaHgaptam GAMP® n cGMP.

> MogaynbHbIn An3anH ¢ 6onee Yem CTa BapuaHTamm
[OMOMHNTE/IbHOIO OCHALLEHUS MO3BONSET Nerko
afjanTupoBaTh cMCTEMY K TpebOoBaHMAM 3aKa3umka 4o
1 nocsie yCTaHOBKM.

> MHOXeCTBO BapMaHTOB NaKeTOB A5 BanmaaLuu.

> OTkpbITas cuctema Tpy6 ans obneryeHus focryna

> KoHTponbHas naHenb, cepTUGULMPOBAHHAA MO
NEMA-4 (IP65), c COOTBETCTBYIOLLMM NPOMbILWIEHHbBIM
cTtaHpaptam koHTponnepom Allen Bradley PLC.

> HeBbICTynaroLwme nopTbl N5 yAy4lleHns an3amnHa
cocyna.

> MHOXEeCTBO BUAOB KPbI/IbY4AaTOK Y BAPMAHTOB MNOAaYM
rasos.

> [locTynHbI ONUMOHANbHbIE NAaKeTbl ANs BaAnLaLmMm

> Kopnyc peakTopa, BbIMO/HEHHbIW MO CTaHAApPTaM
ASME.
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Eppendorf npegnaraet 6oabwou BbIGOP

cneunann3MpoBaHHbIX KPbb4aTok Ans 6uopeaktopos New

Brunswick, Bkntoyas:

1. LleHTpobexHbIn GuabTp (NoKasaH ¢ KpbIbY4aTKON TrNa
«MOPCKOWN BUHT»)

2. IpnudTHaa KpblabyaTKa

3. KpbinbyaTka ¢ KOpP3UHOW € TPY6ON AN UCMO/Ib30BAHUS C
anckamm Fibra-Cel® (nonHas komnnekTaumsa Kpbiab4aTKm
rnokasaHa Huxe)

4. Kpblnib4aTKa CO CMELLEHHBIMY SI0NACTAMY

5. KpblabyaTka TMMNa «MOPCKON BAHT»

KpblnbyaTka Tvna PawToH (He nokasaHa)

YHUKasbHbI€ KPbIbYATKN

n aucku Fibra-Cel gns
YCKOpPEHMS pocTa un
yBEJIM4EHNS NPOAYKTUBHOCTH

Ouckn Fibra-Cel - 3To TBepAbIN HOCUTENb, UCMONb3YEMbIN

B 6ropeakTopax ¢ pUAbTPYOLWMM HanonHuTenem New

Brunswick ons BbipalimMBaHns aare3nBHbIX KETOK XUBOTHbIX

M HaceKoMblIX, KOrAa NpoayKTOM SABAAIOTCS CEKPeTUPYEMbIE

6enku. MpeumyuiecTra:

> [1noTHOCTb KneTok npumepHo B 10 pas Bbiwe, 4em Npu
UCMOb30BaHNW TPAAVLMOHHBIX MUKpPOHOCUTenen, bnarofaps
3alUMTe OT BHELHUX CABUMAOLLMX BO3LEUCTBUN.

> Jly4wmnm maccoBbIn NepeHoc nuTaTenbHblx BewecTs u O,.

> MeHblune nepenaabl AaBAEHUSA BHYTPW KOP3UWHbI.

> bosbliee OTHOWeEHVE MOBEPXHOCTU K 06BEMY.
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OpHOopa3oBkle cocynpl BioBLU® —
['apaHTNg HaIEeXXHOCTU 34 CYET IPOBEPEHHOU

KOHCTPYKIIVN

Eppendorf npeanaraet ogHopasosble cocyabl 06bemMoM oT 65 mn go 40 n, KOTopble oTBEYatOT Bawmm TpeboBaHmsaM.

lMpocToTa 0AHOPa30BOro UCNONbL30BaHUSA

Llnpoko n3secTHas Kak 3KCMepT B U3roTOBAEHUN
nonumepos, komnaHusa Eppendorf c ropgocTsto
npeacTasnseT camoe 60MbLIOE HAa PbIHKE NOPTHOANO
0HOPA30BbIX COCYOB C XECTKON CTEHKOMN As

Masbix 1 1abopaTopHbIX 6MOPEaKTOPOB, AN CUCTEM
MUHUOMOPEAKTOPOB 1 BMOPEaKTOPOB A/ NapainenbHOro
kynbTuuposaHus DASbox n DASGIP nan nabopaTopHbIx
cuctem New Brunswick. [laHHble Ha6opbl COBMECTUMBI
TakXe C cuctemamu apyrux npoussogutenen. Mx

MOXHO J1erko MHCTaNIMPOBaTb Ha NOMYNIAPHbIE CUCTEMBI
npoussoacTtea Applikon® u Sartorius®.

Mpeunmywecrea

> HapeXHble XxapakTepucTUKy 1 MacliTabnpyemocTs.

> MNpocTas ycTaHoBKa Ans ObICTPON 3KCNAyaTaLuum, 0TAaaKN
M CHVXKEHMNS 3KCMYyaTaUMOHHbIX U3LEPKEK.

> BapuaHTbl uCMONHEHUS Ans paboT C MUKPOOPraHn3Mamu

> KoHdurypauns ¢ GunbTpyrOWUM HaNOMHUTENEM 1
anckamm Fibra-Cel ong nepdy3moHHbIx mpoLeccos.

> MaTtepuansl, cooTBeTcTBYIOWME Knaccy VI no Papmakonee
CLWA, ona nponssoacTsa cornacHo GMP.

> HenHBa3nBHbIE NN CTAaHAAPTHbIE CEHCOPbI.



OnHopasosble cocyapl ans DASbox.
Bbi6op mMuHu-cocynos BioBLU 0.3
NS KyNbTUBMPOBAHMWS KIETOK U
MuKpoopraHusmos. bnarogaps
MasbiM paboynm o6bemam ot 65 no
250 mn BENMKOIENHO NOAXOAAT N5
MOJEeNNpPOBaHNs 3KCNEPUMEHTOB.

OpHOpa3oBble cocyabl ANs CUCTEM
napannensHbix 6uopeaktopos DASGIP.
MapannensHoe KyNbTUBUPOBaHUE B
cocynax BioBLU 5c n BioBLU 14c gns
NyyLero MacliTabupoBaHus NpoLECCOB,
CMOLeNnpoBaHHbIX Ha cuctemax DASbox
unu DASGIP Bioblock.

OgnHopasosblie cocyabl ans DASGIP
Bioblock. Bbi6op cocynos BioBLU
1 ANs KyNbTUBMPOBAHNS KIETOK 1
MWKPOOPraHN3MOB, CO34aHHbIX ANS
napannenbHoro KyabTUBMPOBAHUS.
Pabounin o6bem Bapbupyet o1 0,25
no 1,25 n.

Cocynbl BioBLU 0.3p n BioBLU 5p

ANAa KyNbTUBUPOBAHUA aAre3nBHbIX
kneTok n npoueccos nepdysun. Cocyabl
C GUNbTPYIOLMM HAaNONHUTENEM,
MCMoNb3yLWMe KPbIbY4aTKN C KOP3UHON
1 GUABTPYOLWMM HanoaHUTeneM (Ancku
Fibra-Cel).

OnHopa3sosble cocyabl anga CelliGen BLU

1 CTOPOHHero KOHTposiepa 6uopeakTopa.
BioBLU 5¢, BioBLU 14c n BioBLU 50c
Ons nyywero macwtabmuposaHus npw
KyNbTUBMPOBaHMU KNeTok. Pabouun o6bem
BapbupyeT o1 1.3 go 40 n.

Cocyabl BioBLU 0.3f n BioBLU 1f
MOJTHOCTLD OTBEYAOT BCEM TpebOBaHMAM
npw nposegeHnn GpepmeHTaLmMm, BKIOYas
Macco- n TennoobmeH. Pabounit 06bem
BapbupyeT oT 65 mn go 1.25 n.
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IIporpammHoe oOecnedyenne Eppendorf nyis 6uonporeccoB

Bosbire, 9eM mpocTo yrpaBiieHne 6MompoIeccammn

Mporpammuble pewexns Eppendorf ans 6nonpoueccoB — COBPEMEHHbIV MOHUTOPUHT U KOHTPOb 61arofaps KOMMAEKCHOMY YMpPaBAEHU

MHGOPMaLMOHHbIMK NOTOKaMU

Eppendorf npegnaraet N0 ang oncneT4yepckoro ynpasieHus

n pernctpauun gaHHbeix (SCADA) BioCommand® n DASGIP

Control ans coBpeMeHHOro ynpasaeHus 6MonpoLeccom.

Cnepytowee nokoneHune MO npeacTaBfieHO NPOrpamMMHbIM

naketom DASware.

MporpammHoe o6ecneyeHne BioCommand

Yny4ywaeT BO3MOXHOCTN KOHTPOJIMPOBATL, OTCAEXMUBATB U

perucTpupoBaTh AaHHble B Xo4e npouecca pepmeHTaLmum u

KynbTBMpoBaHusa npu nomouwm MNK. Tpn oTaenbHbIX NakeTa

- UIHCTPYMEHTbI 415 UCCNef0BaHWNI, ONTUMMU3ALNN W 3aLLMUTbI

[LaHHbIX 1 BeAeHNsa ayauTa Ans COOTBETCTBUS PErYNATOPHbIM

TpeboBaHMsAM.

> Track and Trend: oTcnexuBaHvne TeHAEHUMI, yNpaBeHne
3Ha4YeHNAMN NapaMeTpoB, HACTPOMNKA aBapPUNHbIX CUFHAMOB,
nepuoauyeckoe KynbTuBupoBaHue. basoBoe ynpasneHue
npoLeccom.

> Batch Control: nononHUTENbHO - YCOBEPLUEHCTBOBAHHbIE
bYHKUMW yNpaBAEHUS: YYYLIEHHbBIN MOAY /b MPOrPaMMu-
pOBaHWsl, BO3MOXHOCTb HAaCTPOWKK 0630PHOMO AnChies,
610KkMpoBKa.

> Batch Control Plus: Bk/ito4aeT Tpn ypoBHs 6€30nacHocTy,
BO3MOXHOCTb BELIEHWS XYpPHaa perucTpaumm cobsiTui n
XypHana ayamTa ans cootsetcTena ctaHoapty FDA21CFR
Part 11.

XapaKTepncrumku

Track
&Trend

Batch
Control

Batch
Control
Plus

DASGIP
Control

NHudopmauns o cepun

Per.xxypHan cobbiTun,
ornpes. rnosib30BaTesiem

CBogka

MHdbopmauus o KoHType

CurHan Tpesoru

padukm TeHaeHLMN

Per.xypHan gaHHbIX

OT4eTsl

paduy. nporpamm-Hue

MporpammunposaHue
cLieHapues

0630pHbIN 3KpaH

Bnokup. o6opynosaHus

XKypHan ayauta/
Be3sonacHocTb

CooTeeTcTBUE
21CFRPart11

OPC-coBmecTMMOCTb

Mapannen. kanubpoeka

CoBMeCTMMOCTb C
DASware




MporpammHoe o6ecneyeHne DASGIP

ABnseTcs 0CHOBOW AN KOHGUTYPUPOBAHUS CUCTEM
napannensHbix 6uopeakTopos DASGIP. Co3naHo ans
napanfienbHOro KynbTUBUPOBAHNS C MHANBUAYAbHbIM
KOHTponeM kaxgoro 6uopeakTopa. 10 nognepxmBaeT
napannenbHyt KaambpoBKY 1 04UCTKY, yNpaBeHne
NpPOUEeCcCoOM 1 peLenTamm Npu Nepmoanyeckom
KY1bTUBMPOBaHUUN. XapakTepn3yeTcs ObICTPbIM 3aMyCcKOM npu
MOMOLLM OAHOW KHOMKMW, BO3MOXHOCTbI0 KOHOUIYpPUpPOBaHMS
BapnaHTOB OH-NanH npencTaB/ieHNA AAaHHbIX, OTC/IEXUBAHUA
M 3anncun AaHHbIX, U3AMEHEHNEM KOHTPOJIbHbIX MAapaMeTpPOB U
npodwunen B pexmme peasbHOro BpeMeHn. ABTOMaTUYECKUN
3KCNOPT AaHHbIX, CO34aHME OTHYETOB N AMarpamMmm npu

nomouwy paciwmpenns ans Microsoft® Excel® v 6a3 gaHHbIX
(Microsoft® SQL Server®) obecneuynBaeT BefeHNE OTYETHOCTM
1 06paboTky maHHbIx. DASware analyze n DASware connect ans
B3aumopgenctsus c OPC.

MporpamMHbiv nakeT DASware®
Cnepytouiee NnokoneHue ynpasaeHus 6monpoueccamm

17

MakeT cOCTONT U3 COBPEMEHHbIX Y TUOKMX MPOrPaMMHbIX PeLleHni 415 YCKOPeHUs pa3BuTus buotexHonoruin. OH
o6ecrneynBaeT B3aMMoAecTBre 6MOPEAKTOPOB C BHELIHUMI YCTPONCTBAMM, YCOBEPLIEHCTBOBAHHOE YMPaBiE€HNE OAaHHbIMU U
UHGOPMALIMOHHBIMY NOTOKAMK, NaHWpoBaHue akcnepumeHToB (DoE), yoaneHHbIn KOHTponb 6uonpoueccamu. MoxeT 6bIThb
MCMNosib30BaH Ans paboTsl ¢ NtobbiM nabopaTopHbiM 6uopeakTopom Eppendorf n 6riopeakTopamm gpyrux npovn3BoANTENEN.

DASware access

> YaneHHbI MOHUTOPUHT U KOHTPOJIb
6uonpoueccos npu nomowwm MK,
HoyTOyKa 1 HeTOyKka nan iPhone®, iPod
touch® u iPad® npu ncnosib30BaHUM
npunoxeHus DASGIP iApp.

DASware analyze

> [lonHas NHTErpauunsa BHeEWHero
nlabopaTtopHoro 060pynoBaHMUS
c 6ropeakTOpoOM Mo3BOJISIET
ABTOMATU3NPOBATL NPOLLECCHI K
MCMOb30BaTh KOHTYPbI 06paTHOW
CBSI3U.

DASware connect

> WIHTerpauns ¢ cucteMamu ynpasiaeHus
npoueccamu n LENCTBYOLWUMUN
cepBepamy KomnaHuu obneryatoT
LOCTYN COTPYAHMKAM KOMMAHUU K
CyLlecTBytoLLen MHGOPMaLIUN.

DASware design

> [lpyMeHseTCs Ans NAaHUPOBaHUSA
akcrnepumeHToB (DoE) yepes3 nosHbIN
dakTopHbIi DoE Builder nnn umnopt
[ON3aNHOB 3KCMEPUMEHTA C APYrux
YCTPOWCTB.

DASware discover

> yCOBepLIJeHCTBOBaHHOG N MOHATHOE
NPOrpaMMHOE pelleHune ans
yrnpaBaeHnsa NHGOPMaLMOHHbIMU
NMOTOKaMW.

DASware migrate

> WHTerpauns pa3HoobpasHbix
KOHTPOJIIEPOB U CUCTEM — flaHHOE
NMPOrpaMMHOE PeLLEHUNE ABASETCS
cBsA3yoWMM 3BeHOM mexay DASware
¥ YNpaBasoLWUMN YCTPONCTBAMU
CTOPOHHEro 060pyaoBaHMS.
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PemeHnd o1 Hay4YHBIX
ucciaegosanum ot Eppendort

MUP-amnandpukatopsl
AMNanpuunpynTe TapreTHble
nocneposatenbHocTn JHK

M nosnyyvanTe HafexHble u
BOCMPOWN3BOANMbIE PE3YNbTaThbl.

CO, unky6aTopsl

Pa6oTa B cooTBeTcTBun ¢ cGMP,
nccrenoBaHns CTBOMOBbIX KIETOK,
uccrenosaHms B 061aCT OHKOMOMUN,
a TakxXe CTaH4apTHbIe METOANKM
KY/JIbTUBUPOBAHNS.

dnekTponopaTopbl n
MukpouHn>xekTopsl
KomdopTHas paboTa ¢ knetkamu
MWKPOOPraHU3MOB, XNBOTHbIX W
yenoBeka.

Lenkepsbl

MpocTble B UCMOIb30BAHNW CUCTEMbI
NS KYNbTUBMPOBAHMWS KNETOK,
HaLeXHOCTb KOTOPbIX OCHOBbIBAETCS Ha
60/1bWOM NPODECCMOHANIBHOM OMbITE.

LleHTpudyruposanmne

He umetowiee aHanoros ygo6Hoe
ynpasJfieHne, BEIMKOMENHbIN KOHTPOSIb
TemMnepaTyphbl 1 BbIAAOLLEECS KAYeCTBO
npoayKuuu.

HuskoTemnepaTtypHble
MOPO3UbHUKMN

BesonacHoe xpaHeHne 06pa3uoB
npw -86°C, xapakTepusytuieecs
CHUXEHHbIM NoTpebneHnem
3/IEKTPOIHEPTUN.



Mpoaykuus npeMmnym KavyecTBa A KaXKA0ro sTana
Bawen pa6oThbi

B1OTEXHONOrMK — AVHAMUYHO PA3BMBAKOLLASICS OTPACb,
HaxoAsLLasiCs HA CTbIKE ECTECTBEHHbIX HAYK U MHXEHepUN,
KOTOpast 3aHMMaeTCs pa3paboTKoW, MOAEMPOBAHNEM

1 ONTUMW3ALMEN NPON3BOACTBEHHbIX MPOLLECCOB,
OCHOBbIBAOLLMXCS HA MCMOb30BaHUM XIMBbIX KeToK. OueHb
BaXKHbIM 3TanoM sIBISIETCS Ka4eCTBEHHOE BblAENEHNE U
04MCTKA LENeBoro NpoayKTa, MoJly4eHHOro Npu NOMoLLK
3YKapUOTUYECKMX UK BakTepUanbHbIX KNeTOK-NPOoAYyLIeHTOB,
CO3[aHHbIX C MOMOLLIbO METOA0B reHHOW NHXeHepru. B xoge
Hay4HbIX NCCNefoBaHNm, pa3paboTKM 1 MPOMBbILLIEHHOTO
NpOoM3BOACTBA OUOCUHTETUYECKMX CYOCTaHLMIM UCMOb3YeTCs
LUMPOKMIA CNekTp fabopaTopHOro 060pyAoBaHus, HaumHas oT
610PEaKTOPOB C pa3HbIMU PAaBOUMMM 06bEMAMM, PACXOAHbBIX
MaTepuasnoB, MHCTPYMEHTOB N5 AO3MPOBAHWS XNOKOCTEN,
paboTbl C KneTkamu 1 06paboTky 06pa3LIOB, 3aKaHUMBas
NPOCTbIMN B UCMOJIb30BAHUN MPOrpaMMHbIMU NPOAYKTaMW A4
yrnpaBneHus,, KOHTPOIA U aHanM3a NPOLLECCOB.

Bblgatowmincs onsIT Komnanuu Eppendorf B paspaboTtke
peLLeHnn ans paboTbl C XXUAKOCTAMU, KneTkamu 1 obpasuamu
COBMECTHO € npoaykToBbiMu nopTdenamu New Brunswick n
DASGIP npenctaBnstoT cobovt yHUKAbHOE NPESIOKEHNE Ans
paboTbl B 06/1aCTV BUOTEXHOMOM NI,

OT uccnepnoBaHUi K NPOU3BOACTBY:

> [eHeTu4veckune moandukauun.

> AHanus koHueHTpaunn OHK n 6enkos.

> LleHTprdyrupoBaHve 1 KOHLEHTPUPOBaHKe 06pa3LoB.

> MaHunynsumm ¢ KNeTkamu MIeKonuTarLwmx 1 6akTepun.
> XpaHeHve 06pa3sLoB.

> Pa3paboTka NpoLeccos.

> [Mpon3BoacTeo 6enKoB.

19



eppendorf

In touch with life®

KoHTakTHasa nHpopmauus:
000 «3nnengopd Pawa» Poccus, 115114, Mockea, AepbeHesckas Hab.,11, oduc 6301
E-mail: info@eppendorf.ru Ten.: +7 495 743 51 23. ®Pakc: +7 495 743 51 22

www.eppendorf.com

Allen Bradley® 3apeructpuposanHas T™ Rockwell Automation, Inc., CLUA. Applikon® 3apeructpuposantas ™™ Applikon, B.V. Corporation, Hugepnangsl. iPhone®, iPad® n iPod touch®
3apeructpuposaHHbie T™ Apple Inc., Cupertino (CLUA). GAMP® 3apeructpuposatHas T™ International Society for Pharmaceutical Engineering, Tampa Bay (CLUA). Microsoft®, Excel® n SQL
Server® 3apeructpuposarHsie TM Microsoft Corporation (CLUA). Sartorious® 3apeructpuposaHHas T Sartorius AG, Fepmanus. Fibra-Cel® 3apeructpuposanHas T Minerals California, Inc.,
USA and licensed to New Brunswick Scientific, Co., Inc., Enfield (CLLA). BioFlo®, CelliGen® u BioCommand® 3apeructpuposartsie T New Brunswick Scientific Company, Inc., Enfield (CLUA).
DASGIP®, DASbox® n DASware® 3apeructpuposartsie Tv DASGIP Information and Process Technology GmbH, Mepmatusi.

Eppendorf® u norotun Eppendorf, BioBLU®, u In touch with life® 3apernctpuposaHHbie Toprossie mapku Eppendorf AG, Mepmatus. New Brunswick™ 3apernctpupoBaHHas Toprosasi Mapka
Eppendorf AG, Fepmanus. Bce npasa 3awmuiensl, Bkntoyas rpaduky n potorpadumn. Copyright © 2013 Eppendorf AG.



