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Thermo Fisher ScientificZRA SHH/RREHG: IRSBAIZ, WEHR. HOIN~RINRSBHRNNEFAEHRLESERE. BENRE. AR
FEHETBII0ZUSD, £HARRTRS TEBUBHEEF . XEEFREAHA . EMRARE . El. IGRZSHTNE . KEHR
A, BURFERIT, LARIMER] Tl i sl g .

Nuncah# B3z T19535, REILERAIFFE, FNalgeneRBEI CIHREHRIA TR . Fmil@id2000M, Er-mifs 7 B M EmRZEA
. —BELSE, MHTHERSENORFARRHRREN RSB LR =RERAEMHSTIREMBERSNE R Hf, AR

FHRITm, BIRRIFTR, @RI FIrm, URSHARERIFREENAEHRFBRNEE.

Thermo Scientific™ Nunc™j)= R JEE#RilE

FREREZFFNuncFREFNE— AT, WRMEAIHEEmAT

NuncimBIfH{EW: elF, KE, kS, Sk

INTHEE, NEFRIEERS . FrEREBIIEREREMANUNC M
RO .

B, FHAEREEHEEESR, NuncRSEITIFEZAFRNEESX

o

ThermoFisher
SCIENTIFIC

RSB ERNRS K, BEER:

info.nnichina@thermofisher.com

Nunc A/STJ &g TISO 9001: 2000F1ISO 13485: 2003EEIA

iE.

XFMEBEBHFEEECMPX T BT S8 Er~RENE,

Nunc A/ST @S T “IRiE

ERRFZFRE" 1SO 14001: 2004,
ERA—REFBHREIRHAE, BIIEENEFNSEIRTHT
&, AMEBEFRIPMEHESHRB. LR EKEER, BREsERE

¥, BOBEWEAE, T EMNEMERSS.

\_

f

KEBHNunciliEiEFRaE 4B A EIE R
RBRZIEFIR, RREMETFHRLGELL
HEMEMIEAR . ™ aNunclonATRE
M= RERBIZ~ REREREFTRNER
ROFEEAER, HELZIENunclonAZE~LL
H,

NunclonZRE BRI F X, thants
FHRUAS., BHEINNEEXKESE
ZITRNIBRY, LARS LERAE e K IR IR
BEFFAEE .

Nunclon AR Z G REET £ 2B K
WG, FEERmMHARNMEESRTI—FE
R,

{5 RIS S 1Y FRIE R BUBROAHRE 1% SR
HEMTTRERIER,

FAFNunclonAG BB RRBRID T :

PCE: [FCSIRZAAEERIEMUNuUNclonARLER
FEN EAAEAE RS

F2002: RiET ARREGALR, B(EHTF4E
[RirmpEtR, BTREES. ARENEE
il hin s

HEL: RIET ARMARAN, AR
EHRIERIAL .

V79-4 (ATCC CCL93): ERFHEBCRM
AL, FARIGNTEERER .,

L929 (ATCC CCL 1): FEHEMIE, XEF
—NEER. FEALRSKRIETEMCIH/ANE
MIEERE T IEMERAELR, BARENEE
pailiiabiA

EAE TS T USPAEYI R ML Z R VI
1t-50, (HBA7H) o NunciBidISOX4HHE]
A TS PR SRS T RN RIS

RREASEE—MAREEMRESY,
BETHERNEKTIEEY 8. HFEIIR
REMSIRMET IR R, BEMHE—MRIZAIN
HRIEAENEEFH.

nunc-

Certificate
Manclan™a Surface

nunc-

Certificate
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ISO 13485iAiiE

2003558, HERochesterfINalge Nunc International (NNI)li& T
Ti—SRETHRENAER, FEMFEISO 13485tn. FHRENE
EERREULT M1995F5 B FHIALHERIISO 90011AR . X—HHIERE
BEARITRHERENNFRERIT. EFEERT2IAZINNIER
FAENIRE. RITNRESEARZTBELST “EEREDS” B9IA
iE. KHALISE, Thermo Scientific™ NALGENE ™R REIRE «
ARSI TSN, FAIMISO 13485IAIEH—HIE
BT EMNEE, BREAZTPEF AR

B RPEINALGENEF= 52/ AISO 13485: 2003R2ERAR
HfR . b B RPRRZISOINERNHIEERANSETEET RS
LUFHAZ R

: BSI & A

150 13485:2003

\ FM 31464 J

@2 GMPiAiE
HERHESRIT

1998558, H%Rochesterli&E T UEFrAEFHNBEFRMNA R
BEMN—REE (FEEERIT) , BETOMP (REFEFIE) A
iE. FEIEHINALGENEF & 21 CFR—EREFREMTEAIS20E%5 -
BIEREECMPIE, XH—HIERR T HAI0RE, ENAGIRM
BEAREMINALGENERET . AT HRERNEBFRSESNIR
#, BiISFEMAESMINE=5%it.

B3z Hs

AHIZFEN TR TR — R ™ iR

EE K H/REHY (Thermo Fisher Scientific, ALNERFFLFBTMO )
EEBRZRSMEHMNEE . RIIBDTFEPNEAFEHRETER
BE. BET%. B2, NOFHEEFBIZ0ZERT, HERIS
BZA, E2XBEARRSBESARER . HIINEFESE: §
HNENMAT, K2, RIARFBFG, ERIGRIZELSE
=, Mih, WERTISLEE,

LR EFREARER CHERRETH=AFUERAZ—, TF
FrEGRZIRERESRENSRIIRS . FRBEEEMFE
WrRENERGENRETRE, BRMNMEDEFRE, MR
WNNER, DFEMRMEE, RIFLMERS, ARAFSRRSHT
R, BB TE, ENRSREFLMSHET .

ERATIEY TR, TeEREMENHRITHREFTRUS
HYRIAR, EAOKINEAFESL ., TREHRENEERRIE
EHEESEIESSAAI., BREGRANCARERBESRIGE,
e CHRIEREANENTIERAEHR . TRIOTE, Hi1R
HEYYER . IRE . BRER. WRIANRETZ, MEMREETUA
ReREARKE, 12 EECIBRrFISE. EEMARAN
AU, HANRAMNMIEESE, MM, BATNMIIE, B
iR, B0, ZROBMMAN, FRIREITE, IFRREE—R
PIFemm; TERARESE, RIHEHEERENEMLIIFL, 3¢
MHWERDAINY, BESRESITERS, XENURATEERRS
BRIRAKE, BEEEFNE; BIMRENENLLRE . SFE
MEHRE LI T B R R A RN ; Tl IR 3A
BFEMILEE RN TFRSEMERRR.

PRTERASLENNBZIN, B CHRREHR—RAORSEKE,
MNEERERANENTNEERARSIE, TUHIRFES,
FELEBE T RBRTRHRAEBIIFL, ROGEHHIEERES
RMET AR IAHIIRS .

WRETERER . BRIFSHHPNALGENE NUNCRIEF MBS RS, BEERHIIN “RARRSPL” « BOIORAMBERTUAEHRE

AR A AR RS ER SR

pEIRX

FBiE: 86-21-68654588
fEE. 86-21-64457830
3 FHBME: info.nnichina@thermofisher.com

JEE X

EiE: 1-800-625-4327
fEE: 1-800-625-4363 ( 1-800-NALGENE )
EBFHB{4: nnitech@nalgenunc.com

Hifhith &

BEiE: +1585-809-7198 (ZEH )
fEE.: +1585-899-7195
EBF B4 intimktg@nalgenunc.com
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EasyFlask

Flask

Production plant design

TripleFlask

Byt

The Art of ]
Nunc can furthermore assist in designing your
production plant, advise on Pneumatic systems
for EPA-TEC aut. Mantipulator and advise on
peristaltic pumps, making Nunc the perferred

partner through all stages of your product

development and production.
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FRIMBRI S ERINE
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139mbar
158
120%
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MRS FFINIE:

o BEMIEREFEMIKL929; F2002; HEL; PCE
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EasYFlasks5 HIZ 71k

o ZTRFRMILEE: NunclonAZHE, PDLIIE#REZRER
EHfRafRE (TLUSINMENGEERE D, BTEK)

o AL S EMEIE AN KR
o REFIEEE1/BEMAFNMNE, FEAMFIREFINE

o MRS Y IRSHLMERSESNE, BMEEE
FMEBEEFAPEHIEZ2E N

o IBFAMMEANELE
o JLASAES/ZH T Emth A SR
o BNMEEAEMETIMIRS

EasYFlasks NunclonASZ IS5 R
BRZW%, BXE

BRES 156340 156367 156472 156499 159920* 159910* 159933* 159934*
ERER, om® 25 25 75 75 175 175 225 205

ikt BE/EH iHiE BR/ER iiE BE/EE iiE BE/EH e
iR HDPE HDPE HDPE HDPE HDPE HDPE HDPE HDPE
fﬁyﬂ’ﬁgi 7 7 25 25 55 55 70 70

HE 58/48 10/200 10/200 5/100 5/100 5/30 5/30 5/30 5/30
HDPE = & ERZ% (High Density Polyethylene ) N EEEEEHSTIERES

EQ;EE"B{]EH’EHE% “Y” *B_il:uliﬁﬁ “EE“” ﬁ “%iﬂ-” “Y” *’T‘EEZT{ “EE"” ﬂ “%iﬁ”
R B — KRR, RIESR HaiEtrt FE ENEERSUERRRE FANFELETFETHEERSURTRE
L8 HEBESHIE. EEHN.

6 Nunc & Nalgene KIMEMIBIEF R %



EI5Frih

o EAFTHERKEE, RETS2ERA500cm Ml

EFRER
o SPRT AR 750m BIEFRIE
o BRTEFMERK
o BMEIRNEMBEIIMNIREE
o J@IZNunclonATAIE

fEAKAECode 1285 ERLHRIC

NunclonA= EB4fiS5iR
BRZWE, BXAE

BRES 132867 132913 132920
A +
EFHmmR, om’ 500 500 500
e =K e e
i BER/EE i i
i o HDPE HDPE HDPE
BINTESE, mL 200 200 200
HE 5/ 4/32 4/32 4/32

HDPE = S EERZ% (High Density Polyethylene )

O MEARSTH. BSWEREETI=ZEEFNAH, B
BARFSRE. BINHTIESE/3100-200mL,

O EEFREENE—RNE, SEPSMRENRIRAEIFEE,

@ MFNBERK, TLIZIREREIEREMUEFRE, MRk

RIREITFEIRTS.

REMBEEMSEFRNEEERUE.
RASIOMDHE=NMERETE L.

BRI ST BEFE— R . WRERRARE, ATINA
10-15mLAXAEE

Nunc & Nalgene KAMEMBIEFRRS 7



E Fill i T

Nunclon A ZXHH

o BRfETE . ATAEMIEIERNES: 1 x 102 asyFIdE T 1HE7F36 x 1751575

o TELHNIR, BIFRIA, THREMMEG
o KORITZFRIFAIREE EFHES
e Plug and playi&Ef#ss, 73EAMKIATURRTIS N

i .‘4'} 'S —
Nunc EasyFill4if T)”Nunclon A R S\ —
BARZH, BKE, KE335mm, BEE205mm

g 5 = - ':; q?

BRES 140000 140250 140360 140400 140410 140440 (sIEsHiL )
=554 1 2 4 10 10 40
EREER, om’ 630 1260 2520 6300 6300 25280
BINTERZ, mL 200 400 800 2000 2000 8000
HE SE/ME 1/6 1/6 1/4 1/2 1/6 1/2
fFHiEm
EE:  “Nunc EasyFISEIBT " ERTRIZMR . LRENEAEFR/IVARXTIEF, KBTI LS4, HiEERE “NuncBiBT " &

“NunciEtEEBS I

oY et S

BEFEEREEANuUNc EasyFildRB T

WERNOBERRO—M, SHBI &

BHBI SHE/NO—NUKE, FERE

FIHBRITIES. SEFEEEEAK

BT MabEseo0° , Rt O—meA
+t, BERERESSHINEE—REE

BREIZEKFALL. BPMEE—RiL%, 5%
Q‘A%J‘Eﬁﬁﬁ% J
B+
BRS 588 L= MIFILRS BRI R S/FR
140065 Nunc EasyFil4RiE T ) @RISR S HDPE = EasyFill 1/12
140085 Nunc EasyFilZRB8 T 14" (6.350mm)s_kC s HDPE = EasyFill 1/12
140086 Nunc EasyFilZRi8 T 3/8" (9.525mm)Ze2 = HDPE = EasyfFill 1/12
140067 1.0umidiiEE84E14, Nunc EasyFildRlE T | Z8i#ess HDPE = EasyfFill 1/2
140080  0.22umiTVEE§LEMF, Nunc EasyFildlE T setess HDPE 2 EasyFill 1/2
140120 ERREEMN, WEI BLHVPCEREL BeERRE/PCEL =2 2B 1/2

8  Nunc & Nalgene KHMEMIBIEFR RS



A T T

o BF T84, mEs, SrlEiRsEHZI I
o EEFHEEARIE

o HEEATRIFHES

o ERIEMSH S LR IEFTEEHE

o AJLATT{EMHIZLL AT 18, BTLAERET. 2. 4. 1030402
o SRR

o FHIRE

o IBIINunclonATMERIFRE R EEFRIR 7 ISR MR K RAESR

Nunc@ifa TJ
BIRZI%H (Polystyrene) , BEXE, KE335mm, ZE205mm

e —
BRES 165250 167695 140004 164327 170009 139446+
B 1 2 4 10 10 40
BEFEER, om’ 632 1264 2528 6320 6320 25280
BINTEERE, mL 200 400 800 2000 2000 8000
HE B8/ 1/8 1/6 1/10 1/2 1/6 1/2

a4 T (AGCF)

o HMNEFIRITNSRER, IRERBAHSERESSAEIMBEEM o EEFMPEMEAERET, SaI5XBRLHE A MBI pHEA
EHOUERR, RABRET; BRENMRBE—SHHZEENS fg, — P EEERN. 95 HNSAEFMERIEFREEEN
(N2 o WARSHMBME, HWREESHERENESNH

o SHEB—REFREARTEIEFREYREHEIDH

NunciEtFBSMM I
KE335mm, F|E205mm
%

B 2| — .
BREmE=S 173239 173238 173240
=25 4 10 40
BEHRER, om’ 2528 6320 25280
EINTIERE, mL 800 2000 8000
HE S8/ 1/10 1/6 1/2

Nunc & Nalgene KHMEMBIEFRZRS 9O



M T

T B E TR AR T M

BRES 173248 173208 179553 173249 167525 170615 167649 140099

. TERERERY TR T IFRARAY Gelman  0.2uTsIEREREMY  AERE P HeES PCiZE#E2S

HE Gelmanidigss BSILIEES EE =SdEs mE = iZhEa (&)

2XHE + + + + + + + -

HEBEME 12 1/2 1/10 1/2 1/20 2/40 2/800 10/10
170769

Start-up Kit

EXE

BRES 170769

i Starter-up kit: PCIERzRS, BRILIERE, BEMREOSE, HE, KEXNERRE

10 Nunc & Nalgene AKMMEAMIEEEF RS



NuncZifp T )™

BRIEIEREIR

s

g

FiERGZR

BUNE, FEHERN—Imi L, PISFEFISISE BIEISFHFIR

J

2@k Cell Factory Instructions

www.nuncbrand.com/go/cfinstructions

Nunc & Nalgene KHEREIESRES 11



M T EBIMRIERS
ACFM

ACFME— M EMEHNERS, JLABIEFFBET4 x 3NunciB T/ 10 (164327, 170009. 173238%1140400) 84 x 14RKE T 40
(139446%1173240 ) FHUEEFHMILER

NuncBia T £BilRIERSR

BRES 120288
ik MIET BRERS
L TN

ERTHBEII10 164327, 170009, 173238, 140400
ERETHAEI40 139446, 173240

Mg BE1195mm, RE1660mm, HE1405mm, EETE1050kg
HEAEEK 1500kg

BIREX =#H380V 50Hz 16A

ERFEES Bbar

Nunc CO. 155548

NunciZ 558

mEEIA60°C

BRES 120300

L AW

ERTFMIET 10 Cat.Nos.164327, 170009, 173238

ERTHETI 40 Cat.N0s.139446, 173240

s BEE1860mm, HRE1155mm, =E1485mm, EE600kg

EREK EBFH220V 50/60Hz 10A/16A

mE INEIRE+7°C~50°C

CO, EiEE, 1X20%
o T INFAEFIINAERI] s HENBHEZSER
* BEICO =% o EBEmMEIRINEE
o BEREREH o TTHZFR4 X 4NCF4084 X 12NCF10

12 Nunc & Nalgene KFVEAHIBIEF R 5



M T FrHRIEE

o NuncFEEIREEEIRIT AT FIEBAEKERAE6,320cm HIMRIE T/ 10F04£EK

ERR925,280cm’RIZARE T 40
o CF40FshiR(ERS B FHMIH 588

Nunclif TJ FalR{ER LB RS

BR&mS 176953 132752

Hak CF40FohiRERE CROFaRERE

e TER RN

ERTERI CF40 139446/173240 CF10 164327/170009/173238

Nuncdifp T ) i {Eirz22

o TR B
o JRENE E ] BiEEHI s i ERT SR TR &
o —NZLEETENIN4 x 3MNCF10F04 x 14

o fRENSIEEAT I

o YRENEE O] FRhEk ERT B8 ia ]
o FITFSZZReRRAAAE T 10%040

CF40
NuncBfel TJ {EVRnNZE
BRES 132849
Zpe TG
ERFHII0 164327, 170009, 173238
ERTARI 40 139446, 173240
g BEREES90mm, KE1700mm, &E1285mm, EE650kg
BIRER 48220V 50/60Hz 10A/16A

RO HEE

CFAORFRIEE ——_

o AJ &4 NCFAORELA MR & .

e Nunc CO Y2748

o NuncHHfE L) £BiiEER S

o NuncBi T i4EiRahes (FEIE120289(FM |
o WA AT T EEFEZ B

CRIORFRMEE ——

o T[4 4 x 3NCF10BLELA RS EA:

o Nunc COIZ#%8

o NuncHHfE L £BaHRERS

o Nunc#Big T/ #{FifRanes (HECE 120289
o AT T (EES =2 AR

RFBIEE Bt

BRES 140503 140504 BRES 120289

gl TR TR R ShakerZe F i
CF10

N CF40
4
BRTARL 139446, 173240 164327, 170009, 173238, 140400

Nunc & Nalgene KAMEMEIEFRZRS 13



ACFMiz{ElSEa

N\

RZROE: BHENIE
1xXACFM; 1xFHEZE (B%2R) . BB LR FRY4 x CFAORIEEIRERALE o

722 ERY4 x CF40#EFACFMY £, 44 i
CR40BE B R FERER A— N —FHRIE T AFHRAIE. IAFFENMERT 8
RIEATT, —IHIRAHOM RIS FRE . ReX, ERRETEE—NERI F.

T IHE= E):
LA TEANS SN T BRAEHES ACFMEE—\m[iARIERIhEE, ETFEE
fisi=1R i) I

14
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RIS iR

Nunc In VitroZH a3 75810

o AFITWRIEE. RreERIARSZYNE

o HMFRBIPETGH#HEI A

. ﬁa%é&éﬁﬂ@%ﬁﬁtﬁﬁ’ﬂiﬁ
o IEFRNRITRHEARIRER, FaEE, TLUmDCFRNEE, BBNe==

o FEMFMIEIFBE, EFEIIM1050cm E4200cm?

o WNEFINERS, WATLUSRERINXPS (¥ EERA ) 8BS, XPSEISIRHE
KHMRRIEFERMESNE, MEAHEINMEEHEAD

o DEMNZEETFEFEET

s MRS LEENEHS, REFKNARIRE

EXE

BRES 1060-05 1060-20 1060-52 1060-50 1060-85 1860-22 1760-20 2160-05 2160-20 4260-22
N — —, (7:3 L7:3 L7:3 [7: XPSHE XPSTE XPSHE XPSH @
H Tk itk POL-EH POL-BH &S mER =@ =& =@ =&
R 1.2X 1.2X 1.2X 1.2X 1.2X XL 2X 2.5X 2.5X 5X
EFER, 1050 1050 1050 1050 1050 1800 1700 2100 2100 4200
%MI{’E%?E, mL 100-500  100-500  100-500  100-500  100-500  200-1000 200-600  200-600  200-600  400-1000
H=E BE/ME 5/20 20/20 2/2 20/20 5/20 22/22 20/20 5/20 20/20 22/22

g as

RSB

BRES 3080-01

[7Eas 48mm HDPE Quick-Actioni&E= 55

BXE +

H=E 50/ 1/300

Nunc TufRol PSZBRIE 75 RR
EexXE

BRHmS 181702 182702 182720 182744 183302 184302 184344 183902 184902 184920 184944 141744 142720 142744

TG, PRSI AT ERER SRR AR TR TR AR AR e iR SR iR Ol
L) ) ) )

BERE EBIE EHE BASE 2k

) BRT BEER BEEE

i WEEE EaE DAE DPE Bas DHE DOE DUE BaE oAE DAE
WEELE WEELE WEELE WEELE

%E PS PS PS PS PS PS PS PS PS PS PS PS PS PS

?;fﬁ*’q 850 850 850 850 850 850 850 850 850 850 850 1450 1450 1450

%% s 2020 2/20 20/20  20/20  2/20 2/20 20/20 2/20  2/20  20/20 20/20 20/20 20/20  20/20

Pt

BRES 111250 112250

R BEE ZhEs

g HDPE HDPE

BXE + +

H=E 80/4E 250/500 250/500

Nunc & Nalgene KRFUEHIBIEFRRSE 15



S e

ek =

2 ET E A LUIRIBFIRA IR E RE; AR RENER; SHMBRERRERZ
SR M EIPETGHIVE BEmEETES SR

RIFRRIEMI =M, RIEE-40°CKEF FESIERBRAARE, 0. HRRE

FEAGRIREZNES R FBES

REBSEES FECOIBFENERN, MASNETIARISE—REN . SRFIpH
DEAE

5—MESHENEHS ZeBiR

oo 12X, B AiEAssc0om IRSHAML, RERTERNGE, MRHERTRORIE

1R1800cm* 1 x LR, KEN1.2 < RA9FRS BT R R e MR R R D S sh AN T R E

7 REEIRRE

51k s

SR A PETGEIVE gg%ﬁgigg%ﬁig % AEMEIEIRMRENER; SHARRERERS
RFOREMZM, RIRE-40°CHEF IEESATSRRARNE, 0. HRRNE

FEANFIRRZNES HEFRRS

RESEES FECO tEFEREART, FAIMARISE—RESD . SEFpH

BIEAE ZeBix

B RSHNEHS

¥ REREREF R ICER SR ERR MRSIA EERTHERINRE, PMEHESTEMNGN, B REERIISERD S
150% A9 E Z 157 ETR ENFIFEIRIE

AERTESEEX BEEEMEE

T RERENEFERREGESHRER: SR REr-2, THIBNRE

BN EFARE ERTEMETIN; BREFEMKGRAEN, REFTEFE

BT A ST AR 35w

16 Nunc & Nalgene KHMEAIELEEF R 5



NALGENEI/R

NALGENE#R—IZ 0] AR E IR R R

Gﬁ*ﬂ)&iﬂﬂﬁti&;, M}%B‘]NALGEND
BFRSERERIFFIHGRICR.
BFAREE, TR, SHF— IEPRRSR

FA—IRAE, T, SF—RanRiEmiRRS T —

BHFMEHESTOREN. TSRRNANE (M) B | RTMF10mmBEESE, (F
ZE M F _Hs I
hAE—i2. I TNALGENEIBIDRR . R | JES ORI ) BRI
A i b R S I e NIUER , I=rineEN
SRR, BRASHSROTR. BB, BEEFHKEEE, 52
TS FRBEESERR SR, THER | CONENTREmSE (REHE
SRR KFFFRESLRNAFEEERSZNE
e 1) . MESEAKRE, NiEEH®
NALGENEJRFIGH S B A s AER L axEy | EVRdHE.

i
—
——
e

r. ESEERSEEE, R e T R, BED
. R B R ARRO D .

LXSYNALGENERBIRSTIF FRKEHFEET, FERHE. &

HiEETmE, REEREREIEELS, ERAEE D FRARIEMED . BoMHERED

TIRAYIRASES . BEKEH.

M FAERE E SRS, BRI e EE, tENR. BOXMRURROES

X&E (100mmeg120mm ) KB,

MEEEZTEENMEARAR. RENRELZBEEXRA TP A HIRAESR N ORR-SiREL
RIS T NS S, HETERMKEE L. EAEE
BEREEHFRFI59H. MREEK
i, WiZEFEMInREE. T4
5254 RENEEIEARNE, KSHNALGENER FRERF, ERNEVASHENET

(BABEIKXIL) FEEWERE, TIREER. e | HTUE.
BRIk AL B RUAS TR RO EE EE R — B . (AR EE Y L T 53 NALGENEIRFIAA O AR

*

NALGENE®

7\
2y RREMENE. KPERE. RENEFED#— | FERAAMBNH, NSE— Rk
so0ml o SHMT = ROTENE, N T FERRBENE | = (PVCRIRL) , XHERTH#
SNSRI, Qﬁ?’i%iﬁo J

* NALGENEiR SIIBIRELL, BEEESRR, DUREENR. MBR. RisRMESESHS.
o IIRICEIBNALGENEIRS A O XIRIZREIRERMER, SIS, BiISHEHTER, XENNRIE.
s EEBEET, MESHNNALGENEES, NALGENERFIMOXIREEEEIENMNISRIER, BEmisigit. S8R FBEN~RERt.

IR XEAFISHENMR, PETG (BUSR_PRZ EENEY) ; DeSDERZGEES

ERBEFERNERR, WENE. PETCGHIE, REE, 2AMA, BirER22E. KT CO/0.M
BEE, BFIRSEERMESHELRER, DE7TREENEL. ERAENSESERESRE. BEMHE
MERAAHRETAIREN ORIPER . KEBEEESE, BEHE, oL R (BRHS2019-2000) 5
BEHIFRF53mm (G3B)NEEIRE. ZISFEMRILE (1X10°SAL) « BRE. BMEEIER, FEUSP Class
VIER . TE/AER/ iR/ aZIE

s

_ /\ Eiﬁ%2019 _0030TM1 TM2_0060TM1 TM2_0125TM1 TM2_0250TM1 TM2_0500TM1 TM2_1 000TM1 TM2_2000TM1 T™2

IEEsE

EER =&, mL 30 60 125 250 500 7000 2000
e o= ey BE, oz 1 2 4 8 16 32 64
Fﬁfﬁt*;]ﬁj# R B =R, mm 20 24 38-430 38-430 38-430 38-430 538
EIRE121°C, 15psig SHETENE 4 4 2 2 2 2 2
(1banfI%# T (FiX BANE 24 24 24 24 12 12 6
& ﬂqf# lﬁﬁzoﬁ SHENE % % 48 48 24 24 12
HNEERSEXEL

\ Y, e A T ARR T B R LI 20857270l

Nunc & Nalgene KAMEMIEIEFRESZ 17



NALGENE/R

) TEEEERENAOXN (FFR) , ®% ORRERGRIES, TPERE

SERNERR, HFRNGIBEIESE, ISESEREPPHAE. BEHEASNEFAE. FHIBKNEMS
TRAVEEARIEE . BEIINCHEANZIERC. EA13-125E. FR: ALURELR, SESERIEN
BEASENBRE. B2H ‘2% ETRESRFRRE.

TEUBTLEBKRGR. TsRsEREAUE/ME

BR%HmS2250 -0020 -0050 -0130
REHREE, L 10 20 50
REHEE, gal 2-1/2 5-1/2 13
WEDE (8) , 12,5 24 55
gaH=E 1 1 ]
BN 6 4 1

*BXRBRURFRER, F210 R/ ER EBAA

2D MAETAOXINR, ¥Rk DeRRks, TPERE .

BEMREFZBRRGAONREANRE., sEHERETSIRIEEK, AIfEAETIWERSFH, RS
REETRSESNRZ A i, TaEsEXRE. AHEEN, BEENERERA2158R7IRIRIET
[BESE. BEMIs3BE, WTPERE, iI8: ALMEEHR, muml—J}_ REBEFEREAENBEARS. B2
5 ‘2% EPNESRFERE. TsRRERE

BR%ES2226 -0020 -0050

RBERE, L 10 20

IFRBERE, gal 2-1/2 5-1/2

WERE(4), L 12 24
= 1

SHENE 6 4

BTREXEMETKENFAGE, BERERRKSH216207 mEkD

¢Z5j) Clearboy, BIAMOKXHA, RuxEss; OERTGIBIES; TPERE «

Clearboyf IO XM EIER, HLFE REEFR. BFLe. BREBESSELS, BIEERE, a5
mEEXRENETEEMNA. ERTARENEFEMNEFES, WBLEEEUNESHNYRESE
MNEBAEEE., 2RMIUSAEFEKERRIVELE Li%o mﬁmuezﬁsﬁﬂﬁﬂrhﬂo =RTA83B
83mm). iEE: ALURENR, BEEEFREMEEAGENESS. B2F ‘%" ETESIRME
YiBE, TSRS EXRE/L900/EB/AXIE/ hE

BR%mS2251 -0020 -0050
REREE, L 10 20
REHEE, gal 2-1/2 5-1/2
WERE (4) , 12 24
gaHE

BEHE 4 4

Al DOXMR (FFW) , BEERZE OERAFIEES

EFENEEAARERIEE. B THDPE, RBERIF(LDPEEMRAENTIRL, BEEGRME
BECHERRN . BF. m82E, 58— ?Jféjj\%ﬂ‘lzmﬂeo BARBBFRETRSME, B

TEFEBRIEEN. MEHe3BihiREE, RINEME13-1/25%E., BUE/MR

BR&HS2210 -0020 -0040 -0050 -0065 -0130
IREHEE, L 10 15 20 25 50
FREREE, gal. 2-1/2 4 5-1/2 6-1/2 13
WEBE (), L 12,5 18 23 28 54
BEHE 6 4 4 4 1

18  Nunc & Nalgene AMMEMIEEEF RS




NALGENEI/R

_—— 5D FEHed0X, FHesEERZE RUeRRGS

BRIBIHFERL, EASE. FEBRMAOKXIE, FFAU.S. Pharmacopoeia Light Transmission Test
(USP 23, 661)BXFHELBMENERXR ., 2EFEEMNRESHENER. 7. ShRfAinEF mIRES
2., BimAmgt

BRHm=2256 -7020
IRRBEEE, L 10
IRRBEEE, gal 25
BHEIE (4), L 12.5
=R, mm 83B
gaH=E 1
BEME 6

_—— EZED) ITOX (FFR) , BEEERZE; DeRRGRES

rrogit, ZFEMER. HRIESTRERERER. 52210RJNAO KB EHER, FH100mm
. THE1NCSEFHNLERS. GUEMR

BR#FS2234 -0020 -0030 -0050
FREREE, L 10 15 20
REREE, gal 2-1/2 4 5-1/2
WESE (8), L 12 18 23
gEH=E 1 1 1
BrEgE 6 6 4

BXRpBRURIOFEAESR, B2 i/ ER ETAE

. ZED USESEXENSOXE (HER) , Ba% OeRmEeEs

TR EANBEHFM, ERSE. HE1MCHSFNZEFRC. ERI100mm. BHTHED
o, TERLEBEXEMRFIEMCEAERNELTRE. SYRAERPIIEENSPREEMmRIT.
IR ALUREYR, SESERFNBEEASENRSE, B2H "% ETRESRIFRE.
AEiReEKEAZE/MR

BRHm=2235 -0020 -0050
IRRBEEE, L 10 20
IRRBEPSE, gal 2-1/2 5-1/2
wERE (8), L 12 23
ga¥=E 1 1
BENE 6 4

BXRERUAIEMER, B2H B/ ER” EBTHE

_— 233 DEMOXHR, FoxEsss
BB, T2, TRATFHENEMRANARNENERSRER. BREHEsN. PEES, T2
EIEAERM . LEERGRLHR, KRG . ERERIHESEE TN A B ENES.

KFASNALGENE PC Clearboys ( BRImEDS2213. 2251, 2317 ) MPCHHEIRINI ARSI, BI/F
ABEPCHOAXIEER, MEAETHTMRARIE, TRERRBEMERNMAOXE (BERRES2630) . FiH
R EUSP Class VIFIFDARE K, RIS, TeEsERE

BRES HEE, L RESE(K), L mWEE, g HO GEYE
2261-0050 20 24 870 3in. 4

Nunc & Nalgene KAMEMIEIEFRZRS 19



NALGENE/R

ELED) DAEDOKXNR, Bk, #H3in BIEDEES «

Tri-ClovenA=}SEANENALGENE PPAACIAHE £, ATHTRERMEMTENUE . TR, HxHE. &
MEFITEL, BEREERE(2670-0300)f12E (2672-0300), 18 : ALUHEMR, SESEXE
FEZREShE, (EE2XETEXRBRE. ISESERE/MR

BR#&ES2630 -0010 -0020 -0050
HOAKXHESE (F5%R) , L 10 20 30
E=ERY 3 3 3
gHEHE 1 1 1

D) TIERSEXEMNAOXIN (FREES) , #O6; ROES .

FRENALGENEAIO KR EELR%EE1-1/2in. NBEDAEESE, (FAPBROGEH. ZEEMTEITREN
M, BeESLMLTeEE, RZEOXEIEAKRERS (NABRIEER ) OUKREFER. HSsiR
EEXENPPIESITIMN. FIEMEHYTMIEEER, HEBITUSP Class VI Biosafety Evaluation. T TPEE
Bf983B PP . AEINATLERKSR. ER13-125F, F8: NLURENR, SE8=FREE

FERRENESE. F2H "% EUIESERERE. TeRaEXEAZEMR

BR%S2640 -0020 -0050 -0130
REREE, L 10 20 50
IRRBESE, gal 2-1/2 5-1/2 13
WEBE (), L 12,5 24 55
BEHE 1 1 1

P1() iEiEKE, PVDF »

SPIESCEE RS, EIN52630F12640R VN AOKB—MER. TREREKRE

BR#ES2670 -0075 -0150 -0300
KN, in. 3/4 Mini 1-1/2 Tri 3 Tri
KN, mm 19 38 76
BExE 1 1 1

e miAXE, FEN
IRERAERE, AETIEEIRINER, SR, TSRBERE

BR% 52685 -0300
KN, in. 3 Tri
KN, mm 76
BEHE 1

267215 P L L 3

XL E R ST SERLE AT Z INALGENES B TPER B HIFRE M . ASESEKE/USP VI

BRHmS2672 -0075 -0150 -0300
EBKN, in. 3/4 1.5 3
EBXN, mm 19 38 76
Ba%=E 1 1 ]
SEH=E 6 6 6

20  Nunc & Nalgene KIEMIBIEF RS
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NALGENEI/R

USP VI

USP VI

——— GEED) #EREREEHE, sBERZE

BARIRE, REEE, BERFNMEN. FeRaEKE. AXEEEH THEE, TE LR =M
KA, RABREAEIAS78L. K/I\: 19F757L, 21CFR177.1520/USP VI

B&X%S11100 -0005 -0007 -0010 -0015 -0030 -0055 -0080 -0100 -0150 -0200

BE, L 19* 28* 38 57* 113 208 303 378 568 757
BE, ga. 5* 7-1/2* 10 15* 30 55 80 100 150 200
ZE, gal 0.5 0.5 1 1 25 2.5 5 5 10 25
ZE, L 2 - - 4 10 10 20 20 40 200
Ez)f,_ig om 28%38 30x46 33x51 33x69 46x76 56x91 61x122 71x112 79x124 91x130
NIRRT,

HMNE RE, in 11X15 12%x18 13x20 13x27 18x30 22X36 24x48 28%44 31%x49 36%51
INI3Z .

HEEEE, mm 4.7 4.7 4.7 4.7 4.7 6.3 6.3 6.3 6.3 6.3

HEEEE, in. 3/16 316 3/16  3/16  3/16  1/4 1/4 1/4 1/4 1/4
BREyE 1 1 1 1 1 1 1 1 1 1
“ AT ATZIE

——— R HBUKOKE, ssERzs

5B8RmSH1110000ER, X227 —1MBERESH6421 BFHEKEIHERKO . 8%, BukO4T%E
AR A5/8in. BIRE . USPVI

BR&HES11102 -0005 -0007 -0010 -0015 -0030 -0055
19" 28 38" 57 114 208

5 7-1/2* 10" 15* 30 55

1 1 1 1 1 1

)
180
-

)
180
S

&
o
o
i

5
>
cH
>
1
=
X

— ) FERGEXEREENBERENE, ROWK, PDFERER

ASHRERTRRE (BRRESH2650) —EFERANREES S STERES .. MENEEEZRETAITFEE
HIARFGHIRZH TR SIRIE. TIINERANALGENEEYRESE (BRHESH2653. 2654 ) HIfFE
RAmigit, ZEE0E— 16 THIPPIZIES, PRIFE— M 2EITHNEELER, Ema— 2RI rIsE
BEEF—MEREXE, JLSEMPET PEESER, BTHRERNNAR%KER. 2185,
ISREEXRE, BNREEGTHEE (BFRS2654) £, FHENSHRFEERS. ISRSER
BI/USP VI

B3R 52651 -0200
BrEgE 1

O TsrsEranEs

HEERNFREERE121°C, 15psig (1banIRMAT (BIEREMN ) #7200 HNEESE
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(2650 WEIT 15

ERITBEEARS . TRTRANEE. EFSITEES (2653-0010. 2653-0020. 2651-0200F]
2654-xxxx ) » BUEEIFLEFR, HBAEHN, FE21CFR177. 1520F0LJSP VItRE. 1ZRAERT
BUSEEERTAE. BORIA150mm, EEHRENEE, IREEDE. BEELFTERE
TIEWR (BRES2651) , IREEYRESSE. ZEIRETTH REBUKEL, T&ESEKE/210FR77.
1520/USP VI

BR%Hm=2650 -0020 -0030 -0055 -0100
BE, L 75 115 210 380

BE, gal 20 30 55 100
SMExBE (F5FR) , mm 419x 813 470 % 981 559 x 1099 724 % 1321
IMEXBE (F5FR) , in. 16-1/2 % 32 18-1/2x38-5/8 22 % 43-1/4 28-1/2 % 52
MEEE (F5FR) , mm 6.3 6.3 6.3 6.3
HMEEE (f58R) , in. 1/4 1/4 1/4 5/16
ErEsE 1 1 1 1

(Y3 #HEMERBUKDO, 2A%; Teflon* TFE O

A Teflon O, AISLIMENEEH ., NERTFRABERFBII100NE, FHET FHIRLUHLH
NALGENE#E ., ®wH121M-1/8in. NEERZEN . EAR~RIBERBESH6423,

BRES6421 -0010
BEHE 1
BayE 12

* BRI . TeflonZDuPontASiE MR IR

(2653 e 29 eI Sy

75L/2000
A=

EYREBIN T HEE R NESERBIT400LAINALGENE BITRE FR T REM MR, ZEE
RAEBI N RERELEAREL.

r

J

TR
o 1/8HPREBHLARS AIA240RPMEIVAI ZIREIZT o ERTRIATIRIKES, BEZ TIIRE:
o HIETEAR L, UBTFHTHERH 1. ERBHIES < 20%
o OEd RIENIR EFORT BT B shiz) 2. tkE <12
o BT IRAT EHFOIE AT EHRIE 3. % < 500/EH
o BB NI B EIXATES e BIEEIEE. MIEX. BNIBARFHXE
o B TIZEE G EIRE INIE

o OSLUINIIHER, EHE. FE. BEEUREZ
\ SEHILCDIZEY

/

NERMREEERIRE, HEPIHTEENLENEIRIEE. FIWARESEYRESEANSSERE
B, BHESRESSTERNEMENZE (BRHFESH2691) . BXEFH/MHELHAENEE, 525
“TEEE (BRHmS2654) . BXRIBRIER, BEEENNL

BR#S2653 -0010 -0020
BSEK 110Volt 220Volt
iR, HP 1/8 1/8
BREHNE 1 1

BTHREZTBER, B2RERRS H2654097 mEiR A TErMiEZR

22 Nunc & Nalgene KFIEAIBIEFR RS
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NALGENEI/R

_— (D MRS ENTHRES

EREEMRTMNESIRIT, TEFFRRTAINALGENEER SIS ERIRHNR . REESEYRERIMENIRaN%
B, 2654RIIAIMHEETNI316 N ERIAR. ASRRERE

HMKE RESZEZER WERE HEHER
BRES BESEARTR in. mm BRES in. mm in. mm M SEHS

12LIEFAES SIS
2654-0012 (2600-0012) 13.5 343 - 3/8 10 4 102 g 1
S0MNEETRENE . -
@ 2654-0030 (2650-0030) 30 762 2651-0200 1/2 13 6.8 173 FEHW 1
55MNEGERTREYDE .
2654-0055 (2650-0055) 32 813 2651-0200 1/2 13 8.8 224 B 1
75L[EITREE " S
2654-0075 (11150-0020)/75L 23 584 2651-0200 12 13 6.3 160 AEEIN 1
1000N¢E BIREYIE .
2654-0100 (2650-0100) 38 965 2651-0200 12 13 10 254 REEW 1
« BIRHE
TREBIREN L i 2\
n&
2653-0010 (1/8-HP, 110V)
el e/t
st e—— (1) | mmranumn
= 2651-0200
| EERABEIIER
™ 2651-0200
EAcE —— BERARER
2654-0012 2651-0200
FERASHETIER
L_k\ 2651-0200
FBFNALGENE 1000 & BITRAEYDH
2650-0100
FITFNALGENE 5500¢ BT
FAFNALGENEREFR — 2650-0055
2600-0012 FBFNALGENE 3011¢€ BITR&E i
/ IQ650»OOSO
FITNALGENE 75LE TRt

kza&so -0020 J

— ) SREEXEBINE, FHEN
LHER EFERE4EFERENEIE/NEINALGENERE ( REREBIZI0INS/1157) FIOHRMmiIRLT. BEBFHEHERN
STRLEESARAIT 2 . ARASE EB NS, I8EsERE

BR5m=S2624 -0020
BRAHERS, lbs. 522
BRAHERS, kg 227.3
AExBE, in 20-1/2%6-1/2
SMEXBE, mm 521 %165
SEHE 1

Nunc & Nalgene KFUEABIEFRR S 23
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CREDED) BEIEHTLS, CoexBEZiGHE .

L AINALGENERFAfE (19L-7571)i%

e RS,

—RMYEER . CoexBOIEBEAZEMIRM (ADCF).
NALGENEZR XEFIFERT AR TR, USP VIR~

it WRRAMOFRR, HEREGE. BEMHZRIZENI
B, THABRS, Emf.

EEE

BRES PAENENS L ENALGENEfZBRRS afEyE
333050-0005 19L/5Gal 11100-0005, 54100-0005 10
333050-0007 28L/7.5Gal 11100-0007, 54100-0007 10
333050-0010 38L/10Gal 11100-0010, 54100-0010 10
333050-0015 571/15Gal 11100-0015, 54100-0015 10
333050-0030 113L/30Gal 11100-0030, 54100-0030 10
333050-0055 208L/55Gal 11100-0055, 54100-0055 10
333050-0080 303L/80Gal 11100-0080, 54100-0080 10
333050-0100 378L/100Gal 11100-0100, 54100-0100 10
333050-0150 568L/150Gal 11100-0150, 54100-0150 10
333050-0200 7571/200Gal 11100-0200, 54100-0200 10

* WEREEETRE 10 RIBRIORR

CZEDEY) EEERLS, CoexBEZWHE, GammaSiLizha «
L ANALGENEREFZ#E(19L- 757L)1§<‘i+ WRERAHOFEREZT, HERARGE, SEDHBRIZENTFIR

BB, —XMER. £idGammali&igst(25-40kGy). CoexBR O IFIEAR IR 2 (ADCF).
e, TABES, BR%. NALGENER KEFIRERRIR TR, USP VIR
BRES FAEENS GEENALGENEEB ®Hm=S aEiE
343050-0005 19L/5Gal 11100-0005, 54100-0005 10
343050-0007 28L/7.5Gal 11100-0007, 54100-0007 10
343050-0010 38L/10Gal 11100-0010, 54100-0010 10
343050-0015 571/15Gal 11100-0015, 54100-0015 10
343050-0030 113L/30Gal 11100-0030, 54100-0030 10
343050-0055 208L/55Gal 11100-0055, 54100-0055 10
343050-0080 303L/80Gal 11100-0080, 54100-0080 10
343050-0100 378L/100Gal 11100-0100, 54100-0100 10
343050-0150 568L/150Gal 11100-0150, 54100-0150 10
343050-0200 757L/200Gal 11100-0200/54100-0200 10
*WEREFEFRF 10N RIRARGER
@ =R e ERENER
AL EIRINFE R ERE121°C, 15psig (1banfI&MHET (BINEREM ) #HiT200 SRS E

KELIE

24 Nunc & Nalgene KIEMIBIEF RS
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NALGENEI/R

g —— LD RiHEEE, Bk BREE

AT LABNALGENE 1LAN 2LIEF R EANE R A7EN 4mmidiRst . IFEHENZINE, WEASEIIEFAERN
EREINBINEZ BN, LBHLESHR., ISiEsERE

BR%ES2145 -0384
=R, mm 38-430
FHEHE 2

B RS 792600f1260589EFMATHHIAMIEFRRENRE : SESEXERERS (BRHSDS2168) , iR
EEHHELE (BRESDS2167) , BAEIHEL (BREFESNo. 6149) , HSH “WMMOKIEMGE" .

_— EEDD) ISFA (WIRD ) , B oeRuks

INMEELE, FRRERE. BPsaNMERO. BEER, ROBENFASGREE—H#RE. ma2E, N
3LEH2L, =NZIER0SL. HBMEBEEMFIEIR, FEUSP Class VINERK., THEEER. IsasERE

JUSP VI35
BHR#&S2600 -0012
WERE, L 15
TEBRE, L 12
BRE xIME, mm 429 x 289
BEE xIME, in. 16-7/8 X 11-3/8
=, JTuEB 100mm
=, M\ 38 %430
N SRS 1
ERNER SRNE 2
HALERN= R
EiRE121°C, 15psig
(1banfI AT (i ~ L )
R ) Ri520n - 285 BRSO AREEE . &
R S R G _— E: RS ~2§OO$D2605 T R AT A i jffﬂ 5B
- - EEEXERES (BRHFESDS2168) , BRAEHELNE
\ " J 5 (BRHSDS2167) , BEEHEL (BIFHFSNo. 6149) , &

25 “RAMEOXIEME” .

100000 — lalge
— A

10000

T T T T T
20 “ 60 8 100 1

e
k R EERETEREEEEK. J

— B FEMBRSHRMNISTFIR
ZIEFIR ARG EH=FNALGENEF- R, BiE— N eimONEIRA12LEsRE ( BR4%S52600-0012) ;
—M/BHPTREBIRENEME S S ( BRmS2653-0010812653-0020 ) FI—NEH3-1/2in. # (3/8=in.EHR)
MTEBEE (1 EHE4n. NREBERRAEM 212" BNRAEER ) , TZHSRNETR
5. FESYIRASRESIRMITRE . IRISREAELHSH, FAs LIRSS LT RTEHiERE, S HEMm
RABUHNSESHRMRILT . XERAREKISAE, TJUEEE. NEAX. BAMRERER. AR
SR N E R TEIRs EKE . USP VIAEHR

BR# 52602 -0110 -0220
EBE 110V 220V
BEHE 1 1
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NALGENE/R

Al ER/EsE

BERA%, TPERE, TPEIRMOE, NALGENE 50BEHERRESBRIRET B TRNALGENEAOX
R TR RE. i%tﬁuuxwa;tmr HNLERIEER . T SFUASNALGENEA O AHREIERS53-mm
(53B)=83-mm (83B)R =R FEAER . *83BiE_ LLBMREA1/2-inch (13-mm)3k1/4-inch 6-mm)iRE
RIERE ., BIERMENALGENE S0ESHKRKE (BRMS8060) , AT EEMMER. US5HEEMRTE
IERIINALGENER O KRB & . TaEsEXRE

BRm=S2162 -0531 -0830 -0831
BRE (FHRE) xER, mm 68.6%66.7 98 %102 98 %102
BRE (FERE) xBRR, in.  2-3/4x2-5/8 3-7/8%4 3-7/8%4
BERYT, mm 53B 83B 83B
BRERE, in. 1/4 1/2 1/4
BaY=E 1 1 1
Bay=E 6 6 6

GID) BIESHEL, BrEEs (27) , ZBES (21) , BREE (27) , TPERDE

£BREL, TTNEESHNALGENEREMFISEESRE, BUBTRINMER ., MENELEE, W
mETaY, ETNRIEERES . RE6E, IFERELEENERRS/8IN. (16mmBIEA, BwA
BLEITFE, BERRERT ., BEHEMAE {’ELREE S525ER ., it BiReRRhRIER. 538
e ERIREER M /4in OBk, MTERZERM/2in. H9EL. 83BE L% E EIAMEERINEME
sk, AIRAERSE. SESNESEHTES. MEEESHETNA, BEENALGENER B
OXKH#E, BRmS2126-2226, I=am/ERKE

BRm=S6149 -0001 -0002

EERENHRE, in. 1/2 1/4
REExRERE (BXLRYT) , mm 64 %25 56 % 16
REExERRE (BXLRY) , in 2-1/2%x1 2-3/16%5/8

BRy=E 2 2

SrEHE 24 24

AED FTNALGENEMRFIMEOXM (#HIRAES ) BIFlexible Top Works Systems «—__
BAGE, OSBRAR

FZHREER Top Works Systems, 8#EsL0. —OM=OH=f"F. ALERKRESHFIINET HE

NEETR, EARFIGRER. TRTSHAINALGENERRAA O HENTERAER . TeEEE
KE/USP VI/B5R

BREs  WeCENEE BB gmpy  BOREIRE gpue
2135-3800  38-430 PP FERE % (STt ) 1
2135-3803  38-430 PP B 3-(1)1/4; (2)1/8 1
2135-5300  53B PP BERR % (STt ) 1
2135-5302  53B PP B 2-1/4 1
2135-5303  53B PP B 3-(1)1/8, (2)1/4 1
2135-8300  83B PP FERR % (=T 1
2135-8302  83B PP B 2-1/4 1
2135-8303  83B PP B 3-(1)3/8; (2)1/4 1

26  Nunc & Nalgene KHMEARIEEEF R 5
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_— (B TWiEER, Bik, TessEkE

BR#m=6151 -0125 -0187 -0250 -0312 -0375 -0500
ERRENARERYT, in. 1/8 3/16 1/4 5/16 3/8 1/2
gaH=E 12 12 12 12 12 12
BEnE 72 72 72 72 48 48

BRHm=S6152 -0125 -0187 -0250 -0312 -0375 -0500
: /"’ ’ ERRENARERT, n.  1/8 3/16 1/4 5/16 3/8 1/2
i TEHE 12 12 12 12 12 12

=2t 72 72 72 72 48 48

_— 5%, Bk, Teflon* TEEE
HREPERERHENE . ERT1/4-n.25/16-n FERE . I8esERE

BRHm=S6460 -0002 -0004
FAZ, mm 2 4
ByE 1 1
BrEsE 6 6

* BERH . TeflonZDuPontfiE MR .

Q smesExEnEs
BELERFREI7ERE121°C, 15psig (1baEHT (BBUEREE ) HIT0HERSE
SKELNE,
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NALGENER &~ oo Bk FEISE

Wi

(A (A (A
LS ASTM 180 380 980 890 870 50/65 280 489 689
i PVC PVC PVCI&t,  FEP PFAEE ;ﬁﬁ R PUR, f# LLDPE PP
Tygon
Tygon B-44-3/ Tygon
=i R-3603  B-44-4X/  B-44-4X
S-50-HL
USDA,
USDA, BRI, USDA USDA USDA LésﬂDéAE{ USDA USDA
BT By 3-A, i o g R TER o g
USP VI NSF-51 B Bms B 3-A, B Bms
USP VI
USP VI
WE (BBES)  D2240 55 (A) 65 (A) 65 (A) 58 (D) 60 (D) 50 (A)/65 (A) 85 (A) 50 (D) 75 (D)
tLE D792 1.19 1.20 1.20 217 2.15 1.15 1.18 0.92 0.90
J(]'FE;%EE@ D789  -25%/160 -10%175 -5%]180  -103F400  -454FI500  -80F450 -70%185 -100%175 -25%250
:(u'g,;%yg,*g 8521237 -32F71 -23%79 -21FJ82  -75F205 -268%260  -62F232 -56%FI85  -73FEI79  -4F121
BHEE HRAET HRAE EE= E- L £HS EES HRAE £HZ E- L
SEEE SEsE BEEE BESE Laon
=i KE KE SR KE KE ylyn sk SR EiRsE
- SR SR 2 SR SR s = K
ez ez hz s oo
i=ed
¥ikeE, psi Bifg 1,650 2,200 2,000 3,000 3,000 1,250 6,000 1,700 3,700
B SSLiER STEIER bl bl bl 57580 %= e Sl 1580
Sk B B B % % % B B %
/SE] 7 7 7 7 % % ¥ % 7
HBERE R RIF BT RiF RiF —fg R T i
TR 4 x MR 5x4pME BXIMR gxHMR 10 x JMZ 4 x MR 6x4MR  8x4ME 10X4MRE
{3, % Bi?g 450 400 350 300 300 750 550 600 200
it KA D568 BX BX EPN BX BX 1P 1P MRIREE  MIREIE
i BE R A I T EET RiF EET LT —h wiE RiF L54ES
T FES PRI I L53ES LS4ES RAE LSeES RiE RiF 53ES i RiE
’fﬁﬁ 0.5-2 0.5-2 0.5-2 20 18 2,765 0.3-5 20 4
02 1-6 1-6 1-6 60 65 7,960 1-10 60 25
oé 10-35 10-35 10-35 135 150 20,130 4-25 280 90
2
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'—“" — EJF) NALGENE BioBottle 2L IR, —XEILEITIMREX12LEER !
NALGEN E BioBottle, 2L %5, PPCOPPHOME; PPZIIE, HEREE ., € Thermo Scientific
. Sorvall RC 12BPE/LILFIH-1 2000 Swing Bucket#ki& it

o AIRSZHIX7,333 X GRIEIR

e USP Class VI, THEX, LiAMER

 FEECHE . BEREALHEADE

s RHNRERMEEESENMFELADE

o AT E R Thermo Scientific Sorvall BioBottle Cat.NO.77061

FEWE, ITORIHMETHRES, IMFSAFIREZR, EFBORBM. SBRNAERETMHE
RIBIEN . BORIERDRESER: 4°C~22°C, A[E0°CIRE, AIEBREXNE.

NALGENE&S 7= GoiEik 25, mL MR ME/i8
3120-2006 BioBottle, 2L &= 2,000 PPCO 6
DS3132-0063 EHE=E, 63mm —_— PP 2

— D) B (HFBHE) , BOEHRN; BRI BRaE

e ZIERBILVE, 1L, BRKBHBYPPCOME, vEHE
o 'O, BEBUR, ReEERAIA15,810%G., ZERD, HBNEREITMIBAYEITIN. PPCOMERE
BIREMEEMY. BEIERIRE4°C~22°C, AEFF-70°C. AZIUSP VI, THIEESHE

BRES IR E, mL BHEYE
3141-1006 1000 6

— EIED) BIME (FEBHE) , RemE; ROSSES EReE

e SIRBUOE, 1L, RREEEE PCHR, TEHE
o 'O, BIEEME, RSEIEAIX15,810%G. ZEIRD, FERIRME, Y8 RERETMIBHEILTI
. BIERIRE4°C~22°C, mJfEFETF-70°C, IAZIUSP VI, TS

BRES IRBE, mL aEYE
3140-1006 1000 6

Q) sszeExEnEs

HHLERNFRAITERE121°C, 15psig (1banfISMHT (BIEREM) HIT200HNSE
Kb,

E

il
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CIED) B, BRGHRY; ROGEES, MREEE, BERENLEE, BES

RAEEE:

o {R593120-0250/97 = MERE(E /913,200 X g (I EHREA427,500%g) *

* 55893120-0500897 FRELEE 4,800 X g

* 5583120-9500097 FRENE{E 4,800 X g**

* #%S793120-1000097= FRELE(E 7,100 x g ( BFIECEFRIBEMNEESRS /3120-1010897= 5 )
* 7S793120-101089F~ RAE(E 7,100 X gl R ERE

BR%&HS3120 -0250 -0500 -9500** -1000 -1010
RREE, mL 250 500 500 1000 1000
BaH=E 4 4 4 4 4
EraHsE 36 24 24 16 16

*BOEELREMHE, BRHBSHDS3125-0250,
> AEEOHREETE, HERENEEBIEAENT5%.

GER BV, ®umss RoEgiEs S0R, BEERE

RAERE:

» f75793122-0250097 fRARE(E 927,500 X g

» 47593122-0500097 fRARE(E 913,700 X g

 f5793122-1000897 = RENE(E 7,100 X g ( BFIECH FRHBMZERS H3122-1010097= & )
o f755793122-101 0897 REUVEEN7,100 X gl R EXE /B

BRmS3122 -0250 -0500 -1000 -1010
RREE, mL 250 500 1000 1000
BEHE 4 4 4 4
BrEHE 36 24 16 16

G BilE (FEHE) , BEiE BEORRES; EREE
TEORESRENERENTRE, Faa OEis.

BRHm=S3140 -0250 -0500
RRBE, mL 250 450
Bay=E 4 4
SrEHE 36 24

G0 SR (FHBHE) , BEOGEEEYN; BRGIRES; ER2E
ZEOEEERENTI RN, Fear 05,

BRHES3141 -0250 -0500
RREE, mL 250 450
BEHNE 4 4
=2 36 24

NALGENEZ 2= ( BRMmSDS3132-0058. DS3132-0063 ) thAJEyRHEE,
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Nuncéifie T ) = i o) g5

T22AmI)?

T AERIINunclon ™ AREMBAD S BRAE ZIHEHIgHIE, §—
BEBidBEERRET 8. SRIRITETRHTAINEMREES
AR S A= flanEE . BRERASEHRINEr=. EFE
ARz ERETIRAKNERKERR. FEBRENSRXEFZE
ESRATRSIRIEN. MR 2. 2. 4. 10RA0EREHIE,

FsEAME T bR ML

BRESR1707690NTEMIB I Start-upFREHB S LU TES: 2
MNMABR I HDPEERESE, BRSA171838; 2B EMTyvekEH O
=, BRSH171897; 2N EBEENEHNE, BRSH167652; —
Gelman 4210fiETRILIERS; —R2miKARSmmAYEREFIE
B, MR ETvekit OERIEEHNZHE=T 2 IRA201MN 240
M—FEELE., MBI TE2 N ET .

NTENARER, BE—MHRUKONMERE, EEBE— T
BEASEE, NunciEf=Kimble Glass,Inc. £ MIKimaxIRSHE ( 518
IINNI L) o KimbleBR E1LRRIBERS914607-1000, 2LHRAY
BRS57714607-2000. FAVRE—MIHNME T FRFEE
(B&RSH176953 ) LMETFIRIF40EMNMIBI .

Nunc#lE T ERFAHRM T EiF M FAIEHII RN IRIER
12, SifTRE. BRMmE. WERRE.

102000 ) PHEBIEDILAE RRGRIE FUERIS?

F—MITE, JUERAENEMETEENRERISIF2ENER
BER. XEER—MIIEN25MmmEIER . XSmRS HEERTT
BXMYWE. SOALURER—MXEME, EXMERERT
WERARENNSE. BRREMEOSISEREEMEEN .

FMSE, BTFERNSEY (REMNFEXER) SNunciEFiE
B, EALBESAEMRAENAET NEENR.

Wi T geEHITEIRESEXRNEESER?

AT BRERIESIN, TREETSESELE. REANE—
MERRETSARKE, BRMARHTKEMESERARI
RIER, BAMPAENIMIE T #HiT—IRMEEER.

BSITEE2173248F0173249 7 (BN AR 4.2
1782482 — NRIIRIBEE, 1732492 — 0. MBI E NIRRT

RS 173248 FA— MBS RS REASHON A, M
FEWIEH0.2umiS S EE AT RIEA 173249,

S1THET) NISFERNGTA@mI) i
HHSFENTRES D?

F—REABI 632m ) EFEEFERER200mL, FEHEFRN
NiEFEASMNEEFERNTE:

BRES 2N SFF IR EB‘(*E NE
BT 10RM40BRME T NEE, METAEDEEME TN (cm?) IfESEmL) S8/4E
=, BERETEARENE1ZE. 2E24EMIB T kL= S . 165250 1 632 200 1/8
MEAERKAX=MAR T PO UEEHE THITNE, BEE 167695 5 1264 400 /5
ME—MN BT RNEEEEZERMNE, BTHHERI NaE
BPRTNER L RS EE . 140004 4 2528 800 1/10

164327 10 6320 2000 1/2
EHARMRURMN T PRMAMERK? 170000 10 6320 2000 1/6
BT 139446 40 25280 8000 1/2
fRE{LHEIX 1558 IBRESE/15552 IBFmERV/IEFREE BBE BISFER cm®mL”’
0 1x25cm? flask 7mL 25cm’ 7mL 25cm’ 3.57
Split 1:3
1 1x80cm” flask 25mL 80cm’ 25mL 80cm® 3.20
Split 1:4.4
2 2x175cm’” flask ~ 55mL 1750m’ 110mL 350cm® 3.18
Split 1:3.6
3 1xCF2 400mL 1,260cm” 400mL 1,260cm” 3.15
Split 1:5
4 1xCF10 2L 6,320cm” 2L 6,320cm’ 3.16
Split 1:4
5 1xCF40 8L 25,280cm’ 8L 25,280cm’ 3.16
Split 1:4
6 1xRack (4xCF40)  32L 10m? 32L 10m? 3.16
Split 1:4
7 4xRack 32L 1om’ 128L 40m® 3.16
Split 1:4
8 16xRack 32L 1om’ 512L 160m” 3.16
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Scientific References for Cell Factory

—

ERYEE T CF-40, FTIMiEBRIFRIATAR
Serum-free Transient Expression of Antibodies Using 40 Tray Cell Factories
Peter Schlenke et al, Poster Renschler Biotechnologie
HEK 293 cells, antibody expression, serum free

2. ERANUNCHEB I, T-flasksFIE#H &M (BBEHyYQ
SFM4Megavir) , VeroRiEEs=aIB BE R BB S~ m
Production of Poliovirus using Vero Cels Cultured in NUNC Cell Factories,
T-flasks and Roler Bottles with HyQ SFMAMegavi HyClone Application Note
Polio virus, VERO cells, SFM4MegaVir

3. EFENUNCHE L] EHHRSPE~KENZIRANR
Generation of large number of dendritic cells in a closed system using Cel
Factories. Sandra Tuyaerts et al, JM 264 (2002) 135-151
Dendritic cells

4. {EFANUNCHIIE T/ RIBRm S AR HI
Large scale preparation of adenovirus using NUNC Cell Factories. work
protocol
Adenovirus, 293 cells

5. fEFANUNCHRB T, RiEhmISizdmpsRiRmisekae (AT i
PR ) BORHE R
Large scale generation of mature monocyte-derived denaritic cells for clinical
application in Cel Factories.Thomas Berger et al, JM 268 (2002) 131-140
Dendritic cells

6. Lentivira B EEE NYIRAI —RNOD/SCIDFBAEHE
Lentviral gene transfer into primary and secondary NOD/SCID repopulating
cels. Niels-Bjarne Woods et al. Blood, Vol 96, No.12, pp. 3725-3733
293T cells, Lentvirus

7. VHS$EE (Viral Hemmorhagic Septicemia) 4 FA_—FiiBAISSEFIVHSE
SHEEA RIS, VHSR S H— & Z5ekE
Characterization of Intramolecular Disulfid Bonds and secondary
Modifications of the glycoprotein from Viral Hemmorhagic Septicemia Virus,
a Fish Rhabdovirus. Katja Einer-Jensen et al, Journal of Virology 1998, p.
10189-10196, Vol. 72, No12
BF-2 cells, Hemmorhagic Septicemia Virus, Fish Rhabdovirus

8. BT RERERETE, BN AN, SIEE SR 2R
I NP SES AN 2 Sa g e re 1)) i o By Ve 22 )
Rapid Introduction of Tumor specific Type 1T Helper cells in metastatic
Melanoma patients by vaccination with mature, cryopreserved, peptide-
loaded monocyte-derived dendritic cells. Beatrice Schuler-Thurner et-al
Dendritic cells

9. Renschler Biotechnologie, Corporate Presentation, 20048 (IRE)
Renschler Biotechnologie, Corporate Presentation, May 2004
Contract manufacturing

10. fEEFBQ Sepharose X, BRFEESHIMIERAL(L,
Rapid Adenovirus Purification using Q Sepharose XL Kijel Eriksson et al,
poster Wibio, Lake Tahoe Nov 2001 + ESGT, Stockholm Oct.2000
Adeno virus, gene therapy
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11, —fERTE/NE ERARE KRB SEFNBRLMEESRE
A versatile serum-free medium for kidney epithelial cell growth and
virus production Paul Price et al ,Gibco , Focus 2002, vol 24, p. 24-28
MDCK cells, MDBK cells, VERO cells, PK-15 cells, BHK 21
cells

12. FEEFRP (Richard Snyder, fBZEBiAAZ)
Production Bidding Form University of Florida, Richard Snyder
293 cells, vector production

13. GMP-MSCHIIGFRAEL £ 7=
GMP = Clinical scale production of MSC L.Sensebe, presentation
Tissue Engineering 2004, Bordeaux
MSC, bone marrow cells

14. A BHERTARAEINIER, EXRERESEFHIME
Mo FEHIR=
In vitro cartilage formation by human adult stem cells from bone
marrow stroma defines the sequence of cellular and molecular
events during chondrogenesis. Ichiro Sekiya et al. PNAS, april 2,
2002, vol 99, no.7, 4397-4402
Human marrow stromal cells, MSC

15. MRIE IR G . EERASEEUBEMNERBERIEAOED
B
Magnetic Resonance Imaging of targeted catheter-based
Implantation of myogenic precursor cells into infracted left
ventricular Myocardium. Jerome Garot et al., Journal of the
American College of Cardiology, Vol 41, No.10,p. 1841-1846,2003
Myogenic precursor cells (MPC)

16. ZIZRER—MERESXDNAZEAER, RIEBFRIRGIETERN
HERENSREX
Nucleolin is a Matrix attachment rgion DNA-binding Protein that
specifically recognizes a region with high base-unpaired Potential.
Lillian Dickinson et al., Molecular and cellular Biology, Jan 15.
1995, vol.15, no.1, p. 456-465
K562 (human erythroleukemia cell line)

17. NIORREL R B R R A SR Ba4E e
Human Thymic Stromal Lymphopoietin preferentially stimulates
Myeloid cells. Pedro Reche et al., Journal of Immunology
Human epithelial cells, 293T

18. ARBITAEZAFIVEAN SR EENFRIAS BKREN S
&
Preservation of aqueos outflow facility after second generation FIV
vector mediated expression of marker genes in anterior segments
of human eyes. Niels Loewen et al. Investigative Ophtalmology
visual science, Dec. 2002, vol. 43, No.12, 3686-3690
Lentiviral vectors, 293T cells

19. IRIBERARRTHAIRER L KRR SH— A
Membrane cofactor protein is a receptor for adenoviruses
associated with epidemic eratoconjunctivities. Eugene Wu et al.,
Journal of Virology, Apr. 2004, p. 3897-3905
Chang conjunctival cells



20. BHASIINSERERRENRENE
Immune respons to Hepatitis A virus capsid Proteins after infection.
Chwan-Heng Wang et al., Journal of Clinical Mictobiology, Mar.
1996, Vol. 34, No.3
Fibroblast cells, Hepatitis A virus

21, BEEAXBRETLORA AR E TERE
Myoblasts transplanted into rat infracted myocardium are
functionally isolated from their host. Bertrand Leobon et al., PNAS,
june 24, 2003, Vol.100, No.13 7808-7811
Primary muscle cells (Wistar rat), transfection, Adenovirus

22, BRMBEFVISRERRV 154G , LSRN EFVIIafI—FPES RIS
Factor VII mutant V154G models a zymogen-like form of Factor
Vlla. Raffaella Toso et al., Biochemical Journal Immediate
Publication, Oct. 1, 2002
HEK 293 (human embryonic kidney) cells

23. EHEBEAIEN-IRHOREMIENAT Sa10170 a2b1 BRKERES,
RIS RERFREMERRES
The N-terminal globular domain of the laminin ai chain binds to
alb1 and a2b1 integrins and to the heparin sulfate-containing
domains of perlecan. Norbert Ettner et al., FEBS Letters 430 (1998)
217-221
HEK 293, 293 EBNA cells

24, STHFNBANEZMARER T RFNHR: KRFERS - (FEX
FEIE)
Etude comparee des principaux systemes industriels actuels
de cultures cellulaire (in french) eukaryotes: avantages et
inconvenients Yvan Applagnat-Tartet, 2003

Theoretical comparing culture systems

25. BB H MBS EIBEAE T E _RBERIENAE
Phosphoglycerate kinase acts in tumor angiogenesis as a
disulphide reductase. Angelina Lay et al., Nature Vol. 408 Dec. 14,
2000 869-873
HT1080 cells

26. ARIREIRMRZAEERINERR - (RXAEIE)
Strukturelle und funktionelle Untersuchung am humanen
Parathormon-Rezeptor (in german) Dissertation Ulla Grauschopf
CHO-K1 cell line

27. = EZLUMEREESIR = RE MM ARAVKEWIAFEHAR
Immortalization and characterization of a cell line exhibiting a
severe multiple sulphatase deficiency phenotype. Kathy Nelson et
al., Biochem j. (1997) 326 (125-130)

KD3/LNC4S.12 cells, Gal4S production

28. NABBEEFRE RN AT B AT AR RIESY 15

Rapid expansion of recycling stem cells in cultures of plastic-
adeherent cells from human bone marrow. David Colter et al.,
Proc Natl Acad Sci USA 2000 Match 28; 97 (7): 3213-3218
hMSC

29. EAIIFEN- SRR -6-MEREREBRIRIA . ZBUFIRFERAR

Expression, purification and characterization of recombinant
caprine N-acetylgluosamine-6-sulphatase. (Tom Litjens et al.
Biochem J. (1997) 327 (89-94))

CHO-K1, transfection

30. ROMERL . SHSEVERIMRIES TN, TIRBIZSMNHLA-A2ET

3

e

FEA (HPEERRTps3HIMDM-2EHRZ AL )

In vitro generated cytolytic T lymphocytes reactive against head
and neck cancer recognize multiple epitopes presented by
HLAA2, including peptides derived from the p53 and MDM-2
proteins. Tadao Asai et al., Cancer Immunity, Vol 2, p.3 (April 16,
2002)

HNC cell lines (PCI-13,PCI-1,SCC-74)

CBEER ‘RFREREAQR NFRESE0E. SRIEEE

Y “RBFRFEKEFEAEH-3, -5, -67 [ (GFBP's) -3, -
5, -6] & “BRBEFERKEFESER-4" [ (GFBP) -4] BIFERR
Heparin-binding, highly basic regions within the thyroglobulin
type-1 repeat of insulin-like growth factor (IGF)-binding proteins
(IGFBP's)-3, -5, and -6 inhibit IGFBP-4 degradation. John Fowlkes
et al., Endocrinology Vol. 138, No. 6, 2280-2285

MC3T3-E1 cells (osteoblasts)

32. NBEEERY IR ATHIE: REEMRM HERUAZRERE

BTl

Expansion of human adult stem cells from bone marrow stroma:
Conditions that maximize the yields of early progentitors and
evaluate their quality. Ichito Sekiya et al., Stem Cells 2002; 20:
530-541

MSC's

33. EFREBIMUESRIEIMZAIRIA . MUFNER

Expression, purification and reconstitution of receptor for pituitary
adenylate cyclase-activating Polypeptide. Tetsuya Ohtaki et al., J.
Biol Chem, Vol 273, issue 25, 15464-15473 (1998)

PACR19 cells

34. USE 6,664,385/ {{3: Biogen US Patent 6,664,385/ Assignee:

Biogen
Fusion protein KIM-1, COS cells
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35. R FZE & C4S-Keyhole G ARSRIAR QIR RIFFITE LIRHR+
ESFpal=a
Use of a combined C4S-Keyhole imaging technique to study
the dynamics of cryoprotective agents in an engineered tissue.
N.P.Bideault et al., Presentation at ISMRM 98, Sydney Australia
Fibroblasts

36. {#ADaniplestim. Leridistim. Progenipoietin. Promegapoietinfl
BRIk B TH SR A BRI SR AR AT Im RAE 4 7=
Clinical scale production of granulocyte progenitor and post-
progenitor cells using daniplestim, leridistim, Progenipoietin,
Promegapoietin and autologous plasma. S.Patel et al.,
Cytotherapy 2000,vol2, no.2, pp.85-94
PBMC

37. AEEHFRBITAa- R BinRCD R E S BB EHasb1
Fibrinogen binds to Inegrin a5b1 via the carboxyl-terminal RGD
site of the Aa-chain. Kazuhisa Suehiro et al., J.Biochem. Vol.128,
pp.705-710 (2000)

Recombinant Fibrinogen, transfected BHK cells

38. USEFI: 6,723,325/ fXI2: Acambis
US Patent: 6,723,325 Assignee: Acambis
Smallpox vaccine, vaccinia virus, MRC-5, chicken embryo

fibroblasts

39. {EANUNCARAE T 3H RAEMEFIAL R B S AT AR FRAL
[
Clinical scale production of granulocyte progenitors and post-
progenitors using NUNC Cell Factories. R. Guo et al., ISHAGE,
San Diego 2000, abstract

Peripheral blood progenitor cells

40. WATFEF~AZ BB AR ((EFAEH2934E ) HEEKRA
B R FRITY
Evaluation of anchorage-dependent cell propagation systems for
production of human acetylcholinesterase by recombinant 293
cells. A. Lazar et al., Cytotechnology, 1993;13(2): 115-123
Recominant 293 cells

4

iy

ELEMPPREINFER: —MEBEENEEERETTER
Heterologous Gene Expression in Avian Cells: Potential as a
producer of recombinant (Acrobate) Proteins. Sun-Young Lee et
al., J.Biomed.Sci 1999; 6:8-17

QF cell line, EPO expression

42. NAEIEFPRESHLECRIES
Rapid and efficient purification of Hepatitis A virus from cell culture.
Naomi Bishop et al, JIM 47 (1994) 203-216
Hepatitis A virus, BS-C-1 cells (African green monkey kidney)
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43, KA RIS AR B E - SEHE RS
Large scale transfection of mammalian cells for the production
of recombinant adenovirus. Shyam Subramanian, Merck&Co,
presentation Wilbio November 2000 Gene Therapy
Adeno virus, PER.C6 cells

44 (ERTMBERMINTERBESHARE~IL
Optimization of retroviral vector production using serum free
conditions. H.G.Eckert et al, Eufets, workpaper in collaboration
with NUNC

Serum-free conditions, retroviral vectors, CD34+ cells

45. IBFERIT: MCMEIBE IR B HIRV B Y 2 RIS
Incubator design for optimal heat transfer and temperature
control in plastic bioreactors. Wiliam Adams, et al. Merck&Co,
Pharmaceutical engineering Jan/feb 2003, Vol 23, no. 1

Heat transfer, Temperature control

46. SERIFIMNETR: BFSPNRELE™
Toxoplasma gondii in vitro cultivation: economic and efficient mass
production. C. Harmer et al., Journal of Microbiological Methods
27 (1996), 225-228

Hep-2 cells, Toxoplasma Gondii

47. MAFFEHERIEPLC/PRF/SHEBPAEN S H K ERES
(GST) REMEEHAR
Purification and characterization of glutathione S-transferase from
the human hepatoma derived PLC/PRF/5 cell line. Paul Dierickx,
Biomedical research 10 (4) 301-306, (1989)
PLC/PRF/5 cell line, hepatoma, Glutathione-S-transferase

48. RIHRSEMAREFPIANRE . BAXEWRSTENRA
FESEEE M PR AIRR
Large scale Production of Hepatitis A virus in cell culture: Effect of
type of infection on virus yield and cell integrity. Betty Robertson et
al, J. GEN. Virol. (1988), 69, 2129-2134
Hepatitis A virus, FRhK4 cells, foetal resus monkey kidney

cells

49. NRZRBIBRFHITHOAFERAE TR IIELEF
Large scale production of human fibroblast interferon in multitray
battery system. V. Pakos et al. Develop.biol.Standard., vol. 60 pp.
317-320
General description, Interferon

50. EBXHIEF R AR HERAEI KSR
Communicating vessel systems for mass cell culture of anchorage
dependent cells. R. Skoda et al., Develop.biol.Standard. 42, 1978,
121-126
General handling description



51. REFESEAARINEIETNIG I
Propagation and assay of hepatitis A virus in vitro. Guenter Siegel
et al., Journal of Virological Methods, 9 (1984) 53-67
Hepatitis A, PLC/PRF/5 cells (hepatoma derived), MRC-5 cells

52. BRI 4k S AT ROLAK AR AB RIS B KIS A P79 7R
IZniE
A new procedure for large scale production and freezing of
lymphokine activated killer (LAK) cells to be used in adoptive
immunotherapy of cancer. Carlo Gambacorti et al. Tumori, 74:
523-530 (1988)
PBL activation

53. BEEMNRYIILEEMN—MEREMERFFESEE
(VAQTA) , &2, MZERERERNE
Safety, tolerability and immunogenicity of a formalin-inactivated
hepatitis A vaccine (VAQTA) in rural Kentucky children. Stan Block
et al. Pediatr. Infect.Dis.J. 1993, 12:976-980
MRC-5 cells, Hepatitis A

54. IRPEREREE X R R BHATERN R W Z RO R
Agarose Gel Electrophorisis System for the separation of
Antibiotics used in animal Agriculture. Michael Salvatore et al.,
Analyst march 1993, vol 118
CF as Bioassay dish

55. BHE/NEHEEFRET3 (neurotrophin-3 ) FIEFFIEE
Production and characterization of recombinant mouse
neurotrophin-3. Rudolf Goetz et al., Eur.J.Biochem. 204, 745-749
(1992)

Rabbit kidney cells, RK13, vaccinia virus

56. AMME4E (Angiogenin ) T4 E R SMAEHAIRIA
Expression of human Angiogenin in cultured baby hamster kidney
cells. Kotoku Kurachi et al. Biochemistry 1988, 27, 6557-6562
BHK cells, transfection

57. —MZERESTE— M R TR SRR VAQTAZ I I2 RIS A
Use of a nuclease enzyme in the purification of VAQTA, A hepatitis
A vaccine A. Hagen et al., Biotechnology and applied Biochemistry
23(3), 1996, 209-215
Large scale manufacture, inactivated Hepatitis A vaccine

58. B ABMEEA/REEIESELEETE
Enzymatic characterization of recombinant human renninl. Pilot et
al. Biochemistry and Cell Biology 73 (3-4). 1995. 163-170
Transfected DAMP cells, dog pithelial cells, human rennin

59. BT HEEARAIEEEMINR S
Nonperfused attachment systems for cell cultivation. AY Elliot,
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Culturing HEL 299 Cell Line on a

Nunclon A Cell Culture Treated Surface

Introduction

NUNC Brand Nunclon. cell culture products are tested for cell growth and plating efficiency using several different cell lines. Nunclon.
products are tested with two cell lines 1L929, HEL 299 or F2002 and one Primary Chick Embryo cellculture for monolayer formation,
plus cell line V79 (-4) for cloning efficiency. The HEL 299 cell line is derived from embryonic lung tissue of a human male. It is a diploid
fibroblast-like cell line initially developed for use in vaccine development.

kThis TechNote describes a procedure for culturing HEL 299 cell line on a Nunclon. treated surface. J

~

Materials and Methods

e HEL 299 Cells (ATCC CCL 137)

e Minimum Essential Medium Eagle (MEM)

e Fetal Bovine Serum (FBS)

e | -Glutamine, 200 mM

e Sodium Pyruvate, 100 mM

e L actalbumin Hydrolysate, 10% in Earle's Balanced Salt Solution
e Dulbecco's Phosphate Buffered Saline, 1X (without Ca®* or Mg™)
e EDTA, 0.02% Solution

e Trypsin Solution, 1X

e Antibiotic/Antimycotic Solution, 100X

e Crystal Violet or Methyl Violet, 0.1-0.4% in aqueous alcohol solution
* Reference lots

Prepare growth medium for HEL 299 cell line as
follows:

MEM 1X 500.0 mL
FBS 58.0 mL
L-glutamine 5.8 mL
10% Lactalbumin Hydrolysate 5.8 mL
Sodium pyruvate 5.8 mL
Antibiotic/Antimycotic 5.8 mL
Total 581.2 mL

Culturing Procedure

1. Place culture vessels (samples and reference lots, as appropriate)
in a laminar flow hood along with the Culture medium components
which have been pre-warmed to 37°C.

2. Prior to harvesting, cells must be at least 75% confluent with good
morphology. Aspirate medium and wash cells twice with 1X PBS
before addition of EDTA solution.

3. Add EDTA solution to cover the Growth area completely

4. After EDTA solution is decanted, add trypsin to disaggregate the
cells. Incubate culture vessels at 25°Cor 37°C and monitor cell
detachment under the microscope. Detachment time will vary.

5. After cells detach, add medium to stop trypsinization and to
disperse the cells.

6. Transfer cells to a sterile conical tube and place on ice.

36  Nunc & Nalgene KIERIBIEFR RS

7. Determine cell quantity, e.g. Trypan Blue dye exclusion assay

8. Determine the number of cells required for each product to be
Tested by multiplying the plating density by the surface area. Plating
density for HEL 299 cell line is 2.0x104/cm”.

9. Dilute cells into growth medium and Seed cell culture product.

10. Incubate cells in a 37°Cincubator with 5% CO for seven days to 2
form a confluent monolayer.

11. Decant medium. Add reagent alcohol, 95%, for 5 to 10 minutes
for fixation, then decant.

Add crystal violet or methyl violet stain, 0.1-0.4%, to cover the
surface for 5 to 10 minutes, then decant and wash with water.

12. Evaluate the monolayer when dry. (See Figure 1.)
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Figure 1:

HEL 299 cells after seven days incubation at 37°C, cultured on a
Nunclon A polystyrene surface, stained with 0.4% crystal violet.
Calibration bar is 40m.

Certification Results

When used for Nunclon. Certification, HEL 299 cell line results are
evaluated as a percentage of surface coverage, per test sample.

e The average percent value must be within 10% of the values of the
control products tested with HEL 299 cells.
e Cell growth must be consistent over the entire growth surface.

If these two conditions are met, product passes HEL 299 testing.

www.nuncbrand.com

Part of Thermo Fisher Scientific



Culturing L929 Cell Line on a

Nunclon A Cell Culture Treated Surface

Introduction

NUNC™ Brand Nunclon A cell culture products are tested for cell growth and plating efficiency using several different cell lines.
NunclonA products are Tested with two cell lines L929, HEL 299 or F2002 and one Primary Chick Embryo cell culture for monolayer
Formation, plus cell line V79(-4) for cloning efficiency. L929 is a fibroblast-like cell line cloned from strain L. The parent strain was derived
from normal subartaneous areolar and adipose tissue of a male C3H/An Mouse.

kThiS TechNote describes a procedure for culturing L929 cell line on a Nunclon A treated surface. J

~

Materials and Methods

e 929 Cells (ATCC CCL 1)

e Minimum Essential Medium Eagle (MEM)

e Bovine Calf Serum (BCS), iron supplemented or Newborn Calf
Serum (NCS)

e |-Glutamine, 200 mM

e Non-essential Amino Acids (NEAA), 100X

* Dulbecco's Phosphate Buffered Saline, 1X (without Ca”* or Mg™)

e Trypsin Solution, 1X

e Antibiotic/Antimycotic Solution, 100X

e Crystal Violet or Methyl Violet, 0.1-0.4 % in agueous alcohol solution

¢ Reference lots

Prepare growth medium for L929 cell line as
follows:

MEM 1X 500.0 mL
BCS 57.0 mL
L-glutamine 5.7 mL
NEAA 5.7 mL
Antibiotic/Antimycotic 5.7 mL
Total 5741 mL

Culturing Procedure

1. Place culture vessels (samples and reference lots, as appropriate)
in a laminar flow hood along with the culture medium components
which have been pre-warmed to 37°C.

2. Prior to harvesting, cells must be at least 75% confluent with good
morphology. Aspirate medium and wash cells twice with 1X PBS
before Trypsinization.

3. Add trypsin to disaggregate the cells. Incubate culture vessels at
25°C or 37°C and monitor cell detachment Under the microscope.
Detachment time will vary.

4. After cells detach, add medium to stop trypsinization and to
disperse the cells.

5. Transfer cells to a sterile conical tube and place on ice.

6. Determine cell quantity, e.g. Trypan Blue dye exclusion assay.

7. Determine the number of cells required for each product by
Multiplying the plating density by the surface area. Plating density
for L929 cell line is 1.5 x 104/cm’.

8. Dilute cells into growth medium and seed cell culture product.

9. Incubate cells in a 37°C incubator with 5% CO for four days. A
confluent monolayer of L929 cells should be formed.

10. Decant medium. Add reagent alcohol,95%, for 5 to 10 minutes
for fixation,then decant. Add crystal violet or methyl violet stain,
0.1-0.4%, to cover the surface for 5 to 10 minutes, then decant
and wash with water.

11. Evaluate the monolayer when dry. (See Figure 1.)
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Figure 1:

929 cells after four days incubation at 37°C, cultured on a Nunclon
A polystyrene surface, stained with 0.4% crystal violet. Calibration bar
is 40pm.

Certification Results
When used for Nunclon ACertification, L929 cell line results are
evaluated as a percentage of surface coverage, per test sample.

e The average percent value must be within 10% of the values of the
control products tested with L929 cells.

e Cell growth should be consistent over The entire growth surface.

If these two conditions are met, product passes L929 testing.

www.nuncbrand.com

Part of Thermo Fisher Scientific
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Culturing Primary Chick Embryo Cells on a

Nunclon A Cell Culture Treated Surface

f

Introduction

\_

NUNCTM Brand NunclonA cell culture products are tested for cell growth and plating efficiency using several different cell lines.
NunclonA products are tested with two cell lines L929, HEL299 or F2002 and onePrimary Chick Embryo (PCE) cell culture formonolayer
Formation, plus cell line V79(-4) for cloning efficiency. Primary Chick Embryo cells are used to assess primary cell growth.

This TechNote describes a procedure for culturing cells isolated from chick embryos on a NunclonA treated Surface.

~

_/

Materials and Methods

e Fertile Eggs (10 to 12 day gestation)

e Minimum Essential Medium Eagle (MEM)

e Bovine Calf Serum (BCS), iron supplemented or Newborn Calf
Serum (NCS)

e | -Glutamine, 200 mM

e Non-essential Amino Acids (NEAA), 100X

* Dulbecco's Phosphate Buffered Saline, 1X (without Ca®* or Mg™)

e Trypsin Solution, 1X

e Antibiotic/Antimycotic Solution, 100X

e Crystal Violet or Methyl Violet, 0.1-0.4 % in aqueous alcohol solution

* Reference lot

Prepare growth medium for primary chick embryo
cells as follows:

MEM 1X 500.0 mL
BCS 57.0 mL
L-glutamine 5.7 mL
NEAA 5.7 mL
Antibiotic/Antimycotic 5.7 mL
Total 574.1 mL

Culturing Procedure

A. Preparation of Chick Embryos

1. Place eggs, smaller (pointed) end up, in a sterile beaker.

2. Sterilize shell with 70% ethanol.

3. Pierce egg shell with sterile forceps and continue in a circular
pattern to enlarge the opening until an intact circle of shell can be
lifted from the Egg.

4. Extricate the embryo and decapitate. Place the body into a sterile
150x15 mm Petri dish.

5. Remove the limbs of the embryo with sterile scissors.

6. Place the remaining embryo in a 250 mL beaker and rinse twice
with 1X PBS before mincing with sterile scissors.

7. Add 10 mL of trypsin (37°C, pH 7.5 to 8.0).

8. Stir the embryo-trypsin mixture on a magnetic stirrer for 45 minutes to
1 hour at 25°C.

9. Filter the mixture using sterile gauze Premoistened with 10 mL of
1X PBS.

10. Place the filtrate in a 50 mL conical tube and centrifuge for 10 minutes
at 580 xg at 20°C.

11. After centrifugation, decant supernatant and resuspend cells in 10
mL of medium.
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B. Culturing Procedure

1. Place culture vessels (samples and controls, as appropriate) in a
laminar flow hood along with the culture Medium components which
have been pre-warmed to 37°C.

2. Determine cell quantity, e.g. Trypan Blue dye exclusion assay. Each
embryo yields approximately 3 x 108 cells.

3. Determine the number of cells Required for each product under test
by multiplying the plating density by the surface area. Plating density
for PCE cells is 1.5 x 10%/cm’.

4. Dilute the appropriate number of cells in growth medium and seed cell
culture product.

5. Incubate cells in a 37°C incubator with 5% CO, for three days to
form a confluent monolayer.

6. Decant medium. Add reagent alcohol, 95%, for 5 to 10 minutes for
fixation, then decant. Add crystal violet or methyl violet stain 0.1-
0.4%, to cover the surface for 5 to 10 minutes, then decant and
wash with water.

7. Evaluate the monolayer when dry. See Figure 1.
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Figure 1:

Primary chick embryo cells after three days incubation at 37°C, cultured
on a NunclonA polystyrene surface, stained with 0.4% crystal violet.
Calibration bar is 40pm.

Certification Results
When used for NunclonA Certification, primary cell growth results are
evaluated as a percentage of surface coverage per test sample.

® The average percent value must be within 10% of the values of the
control products tested with PCE cells.
e Cell growth must be consistent over the entire growth surface.

If these two conditions are met, product passes PCE testing.

www.nuncbrand.com

Part of Thermo Fisher Scientific



Culturing V79-4 Cell Line

on a Nunclon A Cell Culture Treated Surface

Introduction

NUNC™ Brand NunclonA cell culture products are tested for cell growth and plating efficiency using several different cell lines.
NunclonA products are tested with two cell lines L929, HEL 299 or F2002 and one Primary Chick Embryo cell culture for monolayer
formation, plus cell line V79-4 For cloning efficiency. V79-4 is a fibroblast-like cell line derived from the lung tissue of a male Chinese
hamster. It has a relatively high plating efficiency and short generation time.

kThiS Tech Note describes a procedure for culturing V79-4 cell line on a NunclonA treated surface. J

~

Materials and Methods

e \/79-4 Cells (ATCC CCL 93)

e Minimum Essential Medium Eagle (MEM)

e Bovine Calf Serum (BCS), iron supplemented

e Fetal Bovine Serum (FBS)

e |-Glutamine, 200 mM

e Non-essential Amino Acids (NEAA), 100X

* Dulbecco's Phosphate Buffered Saline, 1X (without Ca”* or Mg™)
e Trypsin Solution, 1X

e Antibiotic/Antimycotic Solution, 100X

e Crystal Violet or Methyl Violet, 0.1-0.4% in aqueous alcohol solution
e Product Controls

Prepare growth medium for primary chick embryo
cells as follows:

MEM 1X 500.0 mL
BCS 57.0 mL
L-glutamine 5.7mL
NEAA 5.7 mL
Antibiotic/Antimycotic 5.7 mL
Total 5741 mL

Culturing Procedure

1. Place culture vessels (samples and controls, as appropriate) in
a laminar flow hood along with the culture medium components
which have been pre-warmed to 37°C.

2. Prior to harvesting, cells must be at least 75% confluent with good
morphology. Aspirate media and wash cells twice with 1X PBS
before Trypsinization.

3. Add an appropriate volume of Trypsin to disaggregate the
cells. Incubate culture vessels at 25°C or 37°C and monitor cell
detachment under the microscope. Detachment time will vary.

4. After cells detach, add media to stop trypsinization and to disperse
the Cells.

5. Transfer cells to a sterile conical tube and place on ice.

6. Determine cell quantity by the Trypan Blue dye exclusion assay.

7. Determine the number of cells required for each product by
multiplying the plating density by the surface area. Plating density
for V79-4 cell line is 6.0 x 10/cm’.

8. Dilute the appropriate number of cells into growth media and seed

cell culture product.

9. Incubate cells in a 37°C incubator with 5% CO, for six days to form

distinct colonies.

10. Decant media. Add reagent alcohol, 95%, for 5 to 10 minutes
for fixation, then decant. Add crystal violet or methyl violet stain,
0.1%-0.4%, to cover the surface for 5 to 10 minutes, then decant
And wash with water.

11. Evaluate cloning efficiency when dry. ( See Figure 1).
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Figure 1:

V79-4 cells after six days incubation at 37°C, cultured on a NunclonA
polystyrene surface, stained with 0.4% crystal violet. Calibration bar is
40 Pm.

Certification Results

When used for NunclonA Certification, V79-4 cell line results are
evaluated as number of colonies per test sample.

e The average number of colonies must be within 15% or less of the
average colonies observed in the control products tested with V79-
4 cells.

If the previous condition is met, product passes V79-4 testing.

www.nuncbrand.com

Part of Thermo Fisher Scientific
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Transient Ex i

Using 40 Tray Cell Factories

n

Peter Schlenke, Katrin Boetzel, Thilo Grob, Frank Kohne, Hans Hofer, Ulrike
Brandle, Kurt Russ and Ralf Fehrenbach

Abstract

A serum-free transient expression method for antibodies in HEK Cells and a standardized purification protocol were developed. The
methods described enable the fast and cost-effective production of hundreds of milligrams of different antibodies that can be used for
test purposes. The N-Glycan profile of the antibodies obtained is comparable to that of antibodies expressed in stable CHO cell lines,
confirming the suitability of the system to produce material for target validation studies.

Introduction

For target validation studies, significant
amounts of antibodies are required. Because
most of the biopharmaceuticals require
specific post-translational modifications
for proper bioactivity, e.g. Glycosylation,
mammalian cells are mainly used as
expression systems.

The generation of stable cell lines is expensive
and time consuming and therefore restricted
to a small number of antibody candidates,
consequently transient expression of the
antibodies offers a suitable method.

We have developed a transient serumfree
expression method in HEK 293 cells using
calcium-phosphate precipitation. The
transfection of the cells is performed during
cultivation in 40 Tray Cell Factories (CF 40),
each with a culture area of about 25.000 cm®.
Due to the adherence of the cells, repeated
harvesting is easily possible and results in a
significant increase in the final product yield
(see Fig.1). After a 3-step purification process
a highly purified material is obtained. Analysis
of the NGlycan structures released from the
purified antibodies confirmed the suitability
of the system to produce antibodies with
characteristic glycosylation pattern.

Fig. 1 Harvesting of the antibody containing
supernatant and replacement with fresh
production medium using an Automatic Cell
Factory
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Results Transient expression

Two IgGs were expressed in HEK293 cells
cultivated in 4 CF40. In each case 4 harvests
were performed repeatedly after 3-4 days of
cultivation. Production volume was 4 L/CF40,
resulting in a total harvest volume of 64 L per
IgG. The expression level reached up to 12
mg/L in serum-free culture conditions. For the
two IgGs expressed a final product yield of
about 530 resp. 430 mg was achieved. The
results obtained are summarised in Tab. 1.

Tab. 1 Summary of the results obtained after large
scale transient expression of two human IgGs

1% 19G 219G

Titer VolumeYield Titer VolumeYield
Harvest o/j1)  mg] mg/U1 [mg]
1 12 16 192 10 16 160
2 9 16 144 9 16 144
3 8 16 128 6 16 96
4 4 16 64 2 16 32

[1528 0432

Purification of the IgGs

The 1gGs were purified from the 64 L cell
culture supernatant using a standardised
3-step protocol after concentration by
ultrafiltration. SDS PAGE analysis, isoelectric
focusing and HPLC analysis (data not shown)
confirmed, that the purification strategyresulted
in a highly purified product (see Fig. 2).
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A: SDS PAGE B: Isoelectric focusing

Fig. 2 SDS PAGE analysis and isoelectric
focusing. The IgG was analysed during and
at the end of the purification process. After
separation the IgG was visualized by silver
staining.

Analysis of the N-Glycan structures

The main N-Glycans detected after
desialylation were complex-type biantennary
structures without terminal Gal (36.6%), with
1 terminal Gal (44.9%) and with 2 terminal Gal
(15.1%). Only about 2% of the NGlycans were
sialylated. The analysis confirmed the ability
of the transiently transfected HEK293 cells
to synthesise N-Glycan structures similar to
those obtained after stable expression in e.g.
CHO cells.

Fig. 3 HPAEC PAD profile of the desialylated
NGlycans released from IgGs after transient
expression in HEK293 cells. The structures
detected are summarised inTab. 2.

Tab. 2 Desialylated N-Glycan structures
found on an IgG after transient expression in
HEK293 cells.
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Conclusion

e By transient expression of two human IgGs
in 4x40 Tray Cell Factories, a final product
titer of 530 respectively 430 mg was
obtained.

e A 3-step purification process using a
standardised protocol resulted in a highly
purified product.

e The N-glycosylation pattern of the IgGs,after
transient expression in HEK293 cells,
were similar to IgGs synthesised in stably
transfected CHO cell lines.



Application Note

Production of Poliovirus using Vero Cells
Cultured in Nunc Cell Factories, T-Flasks and
Roller Bottles with HyQ SFM4MegaVir

Overview

Biopharmaceutical markets demand that
many products be made on a large scale. As
researchers develop new products, they are
required to take a process from bench scale
to production scale.Those who have gone
through the scale up process realize that
simply putting more of the same ingredients
in a larger container may not produce the
same results. Also, container scale up may
not be feasible. For instance, if a researcher
required a 100-fold increase in virus, the
surface area required for a T-flask would
need to be increased from 75 cm’ to 7,500
cm’. Imagine the size of a T-7500 flask (7,500
cm? or 8 square feet)).

Many approaches exist for cell culture scale
up and the production of virus. Three cell
culture vessels (Nunc Cell Factories, Corning
T-75 flasks, and Corning roller bottles) are
compared here in terms of why and how
each is used, protocol differences, and virus
production performance.

The biopharmaceutical industry is moving
away from the use of animal derived products
used in the manufacturing of products.
The MegaVir medium and non-mammalian
trypsin replacement used in this study were
selected to follow this trend. MegaVir is a
protein-free medium that is used without the
addition of animal serum. MegaVir has been
shown to sustain anchorage-dependent
VERO cell cultures over long periods.
Vaccine manufacturers use VERO cultures to
produce viruses such as the poliovirus used
in this study.
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Materials and Methods

VERO cells (ATCC CCL-81, African Green Monkey, adult kidney, epithelial) were adapted from
serum-containing conditions to MegaVir medium (HyClone) and carried over 20 passages.
Cells were then cultured in Corning T-75 cell culture flasks and scaled up to Nunc Cell
Factory 10-layer unit (CF10) and 850 cm” roller bottles (Corning) on a Bellco Technology Cell-
Production Roller Apparatus for virus propagation studies. Surface area and medium volumes
for each vessel type are outlined in table 2.

Cells were cultured at an initial density of 8,000 cells/cm?, cultured at 37°C in a 5% CO /
95% air environment, and observed daily under a microscope until at least 2 90% confluency
was achieved. Medium was then removed from the cell culture vessel, cells were rinsed with
phosphate buffered saline solution (PBS), and nonmammalian trypsin replacement was applied
at 6-10 mL per 75-cm? area. Cells were observed until all cells had detached from the culture
surface (typically 15-20 minutes), then cell counts and viability were performed, recorded, and
analyzed for doubling times. The non-mammalian trypsin replacement was not removed from
the culture. New vessels were seeded for scale up at 8,000 cells/cm?.

Upon reaching 90% confluency the cultures were inoculated with poliovirus at an approximate
MOI of 0.1. The culture was then incubated at 37°C for 72 h, followed by aseptic removal
and storage of the supernatant. Any cells remaining attached to the growth surface of the CF
were removed using non-mammalian trypsin replacement, and added to the supernatant. In
order to lyse all cells the supernatant was completely frozen at -70°C then thawed completely
at 37°C. This process was repeated twice to lyse cells and release virus particles. Lysate
was then collected and centrifuged to pellet and remove cellular debris. The supernatant
containing virus was used to prepare 10 log dilutions of each sample. Titrations for each 10
clarified sample were performed in 96 well micro-titer plates using TCID assays 50 described
previously.

Specific protocols and advantages for each vessel are outlined in Table 1.

Additional .
Market dd.t ona Gas Fluid
Table 1 Application Equipment Transfer Movement
PP Required Mechanism

T-Flask Research Incubator/ Pipetting Cap Pipette

System

Incubator, Pipetting
Roller Bottles Research and Industry System, Cap Pipette

Roller Apparatus

— Pipette and

Cel . Research and Industry Incubator/ Pipetting Filter Gravity Feed via
Factories System Tubing

Results and Discussion

Vero cells in this study reached confluency normally in all vessels tested with good surface
attachment, normal morphology, and even distribution of cells. All doubling times and peak cell
densities at the times of passage fell in a normal range for protein-free cell culture conditions.
Constant doubling times (approximately 40 hours) and good viability were maintained.

No detrimental affects were observed from the use of non-mammalian trypsin replacement.
Handling was reduced since there is no need to centrifuge cells to remove the cell detachment
solution before reseeding a culture vessel.

Scaling from a T-75 to a CF1 to a CF10 unit was possible in two passages. The 85-fold
increase of surface area/ cell mass is similar to scaling up suspension cultures from a 250 mL
volume shaker flask to a 15-L bioreactor in two passages.
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Virus Production

T-flasks are typically used for research
applications, developing cell lines, etc., but
not convenient for large scale applications
since considerable time is required to handle
the large number of vessels required. Roller
bottles are an improvement over T-flasks
since a greater surface area is available
compared to T-flasks while using less media.
A disadvantage of the roller bottle method is
the requirement for a roller bottle apparatus
to rotate the cylinders, supplying nutrients
and gas exchange to the entire surface.
Also, the app aratus greatly increases the
footprint or incubator surface area required
for operation. Physical space is often a highly
coveted property in labs and production
facilities.

A great advantage of the Nunc Cell Factory
is its small footprint and its scalability from
R&D through large-scale production (see
table 2). A short learning curve occurs as
operators learn to dispense media, trypsin,
and PBS into and out of the vessel ( see
manufacturer's instructions for a detailed
description). Larger Cell Factories (CF10
and CF40) would require the use of a non-
mammalian trypsin replacement. Larger
vessels mean larger volumes of media that
make centrifugation necessary to remove
cell-damaging trypsin. It is possible to leave
a non-mammalian trypsin replacement in cell
passages. This method decreases the labor
involved as well since centrifugation is not
required.

Figure 1. Total TCIDs,
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Table 2. Comparing surface area, reagent volume, total footprint, labor, and additional

equipment requirements for T-flasks, roller bottles, and Nunc Cell Factories.

Criteria Cf10 T-75 Roller Bottle
Surface Area (cm’) 6,320 75 850

Media Volume/Vessel (mL) 2,000 50 200

Units Required for 6,320 cm? area 1 85 8

Total Media Required for 6,320 cm? area (mbL) 2,000 4,250 1,600
Total Footprint (cm?) 670 2,670" 4,250**
;Fnc;tljl Non-Mammalian Trypsin Replacement 250 510" 160
Total Volume PBS (mL) 250 850" 160
Labor Hours to Harvest 0.5 2.0 0.5

Virus Titer (TCIDsy/ mL) 1.26x 10° 2.61x10° 1.13%x10°
Total Virus Titer (TCIDs) 2.52x10" 1.31x10" 2.26x10"

* Based on stacking T-75 flasks four high

** Based on Bellco Technology Cell Production Roller Apparatus

*** Based on 6 mL non-mammalian trypsin replacement and 10 mL PBS/flask

*** Based on 20 mL non-mammalian trypsin replacement and 20 mL PBS/flask

Summary

Protein-free cell culture is becoming more commonplace in biopharmaceutical production. The
combination of HyQ SFM4MegaVir and the non-mammalian trypsin replacement suit this role
and perform well in cell growth and virus production. The medium contains no animal derived
components and the monolayer-detaching enzyme used is a non-trypsin, non-mammalian
reagent that is well suited for biopharmaceutical production methods.

Since HyQ SFM4MegaVir performs equally well in all systems tested, the choice of which vessel
to use will depend on interests in time, convenience, and space savings. Roller bottles may
outperform Cell Factories on virus production per mL of medium used, but footprint and labor
savings may outweigh the media savings benefit.

Ordering Information

Vendor Description Part Number Volume Delivery
System
HyClone HyQ SFM4MegaVir Sh30552 500mL-1000mL PETE Bottles
5L-500L CX5-14 BPC
i Units per
Vendor Description Part Number Number of Trays Case P
Nalge Nunc O 10 Nunc Cel 164327 10 2
Factory
170009 10 6




Scaleable, controlled growth of adherent cells
in a disposable, multilayer format

Extending Cell Factories with uniform gas-distribution
Edwin Schwander, Hans Rasmusen, NUNC A/S

History

Until the 1970's, the larger scale production of
adherent cells was mainly performed in bottles,
where the distribution of cells and medium was
achieved by a rotating motion. This technology
has the advantage of being simple and easy
in operation, achieving an increased volume-
surface ratio of about 0.3 cm®/cm® (standard
Roller Bottle). Bottles contain a sufficient volume
of gas with reasonable gas transfer rates, but are
limited in terms of size, to about 4000 cm® per
unit. They are cumbersome to operate manually,
when scaling up is needed.

In 1975, Nunc A/S began to produce a new
generation of devices, in collaboration with
Bioferon (Renschler Biotechnology).This device,
called Cell Factory, consists of trays with a
surface of 632 cm’ each. Stacked trays of up to
40 layers (with a total surface of 25,280 cm? per
unit) achieve a surface-volume ratio of 0.5 cm?/
cm?®. This creates a format, for using a flask-like
system from research applications up to industrial
production scale.

In order to industrialize the use of such units, a
robotic system called ACFM (1) (Automatic Cell
Factory Manipulator) was developed to physically
manipulate 4 interconnected 40-layer units
simultaneously.

In this way a surface of 101, 120 cm?,
representing the equivalent of about 120
standard Roller Bottles, could be handled as
one closed unit. With limited space requirements
(less than 150 m?), batches of several thousand
liters can be produced with little labour involved.
Gradually, a whole line of equipment, from
handling/supports for single units (2+3) to
shakers (4), rack-systems (5), incubators (6),
warm-room-shelves (7), was developed.

Nunc also has a series of new products under
development such as simple gassing stations(8),
microscopes (9) and motion-generators (10).

This system found its way into the pharmaceutical
community for the production of vaccines
and proteins (polio-, rabies-, Hep-A-vaccine,
EPO, interferons, hGH and others products) at

intermediate to very large scale production of
several thousand liter per batch.
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Key aspects of multilayer format

The Cell Factory as a device compared to Roller Bottles offers
the significant advantages that with a 120 x surface, compared to
standard Roller Bottles, labour time and contamination risks are
drastically reduced.

This compact format is realized mainly by the reduction of the air
volume above the culture.

In recent years, the use of different, partly modified, cell lines created
a situation, where the availability of oxygen became a limiting factor in
some cultures.

Gassing the devices, by just putting airfilters on both channels, is
possible, but delivery of the gasses is uneven within the device due to
negative back pressure (see figure 1).
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In order to overcome this problem, Nunc created a patented product
extension, where a back pressure tube is inserted in one of the filling
channels (see figure 2). This tube with 0.4 mm pinch holes for each
layer, creates sufficient back pressure to insure that the gasses are
distributed equally over the individual layers at a moderate flow rate of
50 mL per tray.

(€ )
m Back pressure
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Gas-Flow
—

g J

In an experimental set-up, oxygensensors were placed in tray 1, 4, 7

and 10 (counted from the top) of a gassed 10- layer Cell Factory and
a 10-layer unit of a competitor. Units were filled with 2 liter of a buffer
and oxygen was depleted by extensive flushing with nitrogen.

Then units were gassed with a constant flow (0,5l/min) of atmospheric
air and oxygen saturation was measured over a period of 90 minutes.

In figure 3 the results are shown. While with the gassed unit an
almost identical pattern of saturation with oxygen can be seen, the
competitor product shows a significant difference in saturation in time,
indicating clearly a non-identical cell culture environment.
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First results comparing active gassed
to non-gassed cultures
Nadia De Bernardi, Luisa Nolli, Areta International srl

In order to investigate the effects of active gassing, the
following studies were initiated at Areta International srl
(Gerenzano, ltaly):

Cells were cultivated under active gassed and non-gassed conditions,
monitoring glucose/lactate and comparing cell density.

First results obtained from these experiments indicate the following:

® Higher growth rate was observed when gassing CF's

e Cell densities reached were on average 20-40% higher under
gassing

e Expression of proteins (IgG) was higher under active gassing
conditions

e Faster adaptation to serum free medium (SFM) was observed in
experiments

In each experiment, different cell lines, both suspension and
anchorage dependent, were cultivated.In all experiments 1x104 cells/
cm?’ in 400 mL of medium were used for seeding the devices.

The cells were maintained in culture for 4 days. During the culture
period, the medium was sampled daily from each CF to test viability,
cell number and at the end of the culture time, the productivity.

In gassed CF' s a pump was set to pass 2 litres of gas into the CF's for
one minute every four minutes. The non gassed CF's were maintained
in an incubator with 5% CO.,.
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The figures below show data and results obtained.
In summary gas is beneficial for:

e Cell expansion (figure 4: cell density is increased by up to 73% when seeded in Cell Factories with gassing)
e Productivity (the production is 58% higher in a gassed Cell Factory) (figure 5)
e Serum free adaptation: the cell growth is faster in CF with gas in SFM. (figure 6)

Many disposable systems for cultivating adherent cells have appeared on the market during the last 30 years, but few of them reached a broad
public, and some did not progress beyond the proto-type stage. Nunc's Cell Factory has proven to be a viable format for the production of
adherent cells. The fact that competitors recently started to copy the product, both confirms the security of the market position, and shows that
the Cell Factory format has reached a mature status.

The key factor when deciding on a system is an assurance of the commitment of the supplier to support its product over a long period of time.
In this respect, over 3 decades Nunc has proven to be strongly committed to Cell Factory products.

Continuous ongoing improvements and customized product extensions are part of our philosophy.
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Thermo Scientific Nunc Cell Factory System extractable review

How product design influences an extractable profile

Stephanie Carter, Application Scientist; Joseph Granchelli, PhD, Manager,
Applications and Technical Support Thermo Fisher Scientific, Rochester, New York
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Introduction

Biopharmaceutical manufacturers have an
obligation to ensure the safety and efficacy of
the products they produce. This requirement
drives the selection of products and materials
used in manufacturing operations and define
the necessary risk assessment of those
materials.

One of the areas of concern are the
chemicals that can be extracted from cell
culture vessels and other containers used
in the storage and manufacture of the
pharmaceutical. To mitigate these risks,
biopharmaceutical manufacturers often
use extractables data to perform a risk
assessment to determine if they need to
take action to reduce risk or if further studies
are required. These studies are performed
using conditions which are exaggerated to
ensure that the list of potential extractables is
comprehensive.

Suppliers can assist manufacturers
by incorporating an understanding of
extractables into the design of their products.
Not only is the selection of materials
important, but designing products in a way
that minimizes the number of materials can
reduce the amount of time it takes to assess
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risk and help save manufacturers' time. The
more individual materials you incorporate into
a product design, the greater the potential
to increase the number of extractables
observed.

Thermo Scientific™ Nunc™ Cell Factory™
systems reflect an understanding of the
impact of product design on the potential to
generate extractables. The Nunc Cell Factory
System minimizes the number of materials
that could generate extractables by relying
on ultrasonic welding to fuse individual
layers of the Cell Factory system together.
A Competitor uses an adhesive to bond
individual layers Thermo Scientific Nunc Cell
Factory System extractable review - How
product design influences an extractable
profile Stephanie Carter, Application
Scientist; Joseph Granchelli, PhD, Manager,
Applications and Technical Support Thermo
Fisher Scientific, Rochester, New York of their
multilayer vessel, creating the potential for
materials from that adhesive to migrate from
the vessel into the cell culture media. The
Nunc Cell Factory system has no adhesives;
therefore, extractables associated with UV-
cured adhesive are absent from this system.

An extractable study was conducted to
demonstrate the potential for an adhesive
to leach from the Competitor's multilayer
cell culture vessel in comparison to the
adhesive-free Nunc Cell Factory and
Thermo Scientific™ EasyFill™ Cell Factory™
systems.

Materials

Nunc Cell Factory 4-Layer Standard System;

Catalog number 140004; Lot number
1099245; Dates of Manufacture: July 03 to
09, 2013

Nunc EasyFill Cell Factory 4-Layer System;
Catalog number 140360; Lot number
136652; Dates of Manufacture: November
2013

Competitor 5-layer vessel; Date of
Manufacture: December 17, 2013

Methods

The Nunc Cell Factory Standard System,
Nunc EasyFill Cell Factory System, and a
Competitor's multilayer vessel were filled
with 800mL of phosphate buffered saline
(PBS, pH 7.4), or 20% isopropy! alcohol (IPA),
and were incubated for 20 days at 40° C to
exaggerate conditions of use (n=1 per test
condition). PBS was chosen because it is
very similar in ionic strength and polarity to
cell culture media and to human biological
fluids, and as a result should represent a
physiologically relevant solution. IPA is slightly
more aggressive than PBS in terms of its
ability to dissolve certain chemicals.

All extractions and analysis were performed
at a thirdparty laboratory.

The extractions were analyzed by Direct
Injection GC/MS, Headspace GC/MS, and
LC/MS for semi-volatile organic compounds,
volatile organic compounds, and non-volatile
organic compounds, respectively.

No assessment was made of the
toxicological implications of the presence or
quantity of the extractables detected in any

' We expect from reasonable scientific principles that we should find the signature of an
adhesive in an extractables report for the competitive product and not in the Cell Factory

product. The sample size of one is confirmatory.



Table 1. Extracted Materials Identified in the Nunc Cell Factory and EasyFill Cell Factory Systems

Nunc Cell Factory 4-Layer Standard System Nunc EasyFill Cell Factory 4-Layer System
IPA Extracts PBS Extracts IPA Extracts PBS Extracts
Benzaldehyde None Detected Benzaldehyde None Detected
Styrene One Unknown Compound

Two Unknown Compounds

Table 2. Extracted Materials Identified in the Competitor 5-layer vessel

Competitor's Multilayer Vessel

IPA Extracts PBS Extracts
(1-hydroxycyclohexyl)phenyl-methanone* (1-hydroxycyclohexyl)phenyl-methanone*
2,4,6-Trimethylbenzaldehyde N,N-dimethyl-2-propenamide*
Benzaldehyde Four Unknown Compounds

Exobornyl Acetate*

Isobornyl Alcohol*

N,N-dimethyl-2-propenamide*

Silicone

16 Unknown Compounds

* Known components of adhesives

vessels. No suggestion of suitability or unsuitability for any application should be implied based on these analyses.
Results and Discussion

The extractables profile of the Nunc Cell Factory Systems differed as expected (Table 1). Additional extractables were detected in the
competitive device. The compounds detected in the competitor's vessel are consistent with what would be expected from an adhesive (Table 2).
No adhesive is used in the construction of the the Nunc Cell Factory systems. As expected, no extractables from adhesive were detected in the
Cell Factory products.Conclusions

Conclusions

Specific design features have trade-offs. In the present example, the use of an adhesive to bond layers of a multilayer tray together imparts
certain advantages in manufacturing and makes these joints more resistant to breakage under certain conditions. However, the presence of this
additional material also carries with it other consequences that may or may not introduce a risk to the products produced in that device. This
study demonstrates that the presence of an additional material alters the extractable profile of that device by generating additional extractables.
The magnitude and significance of the risk posed by these additional extractables must be assessed where that product is used to produce a
biopharmaceutical. Risk assessment can be a timeconsuming process and can lead to the decision to perform expensive follow-up tests, which
can delay the introduction of a product to the market. Minimizing the number of materials in the product design is one way suppliers can assist
customers in simplifying the risk assessment process.
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