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BSOS RAR ARG ML G EEAT » AL RBEAKLEEZBERRBA T &
EREESEREE > HRNARENBERNARM T > AT ZHERBN T X
AR A o 5] ko LA P 2 4 4 (Hollow-fiber) 2 4 # R J&E 35 ~ i 7 B2 (Dialysis
membrane) 3 &R 2% BRI 55 T L iE 3] 0.2~0.3 mg/mL; 0.1~1.5 mg/mL
FUAS IR L AR B LA R B 4 X3 R B b RR IR 1% 20 pg/mL &) A RIS &
BRORALAE B AE o RBRBERLL 6 N T B85 45 4k 352 (Polyester fabric carrier)# 500 mL
T & X3 MALEAT RSB m itk R > Bl R A 1x105 cellsmL-1 > #:4&
F 430 mL - AR AR E S ~ 678 B ik X (Batch) &k 4 =52
— o B % 9 BAe » #ki#x KX g5k (Perfusion feed) B 444538 4% S B AL LT > &
WE L 4 N TRk o UBERR 4 %% o4 A (ELISAR BRI b LB R E > 4
AR ERAEZ AU LA RIFEHRE - SRR ERINERERE AH B A
Z 2~A 45 E RE R AME A 160 X Trs A ARAER 50 mL AT B R AT AT 8 A FF
AR AEE - ARk oEmA > SHEMENLE  HILRTER
BB MRESRERMBAM Y 284 0 BA 5 E MMM X k& @tk (Surface
area/volume ratio)150 cm' > KL R BT EE S BT EAEILAERS B B

R o
57 © PR bt Blee - (mEIV ISR - i S EHIAY

BribiEE)BEERKAERRALE LIES
AESHBEKRNEE - BILEAFREDY - BHER

&

fERAM S EMRRRHERRE (Monoclonal
antibody B934 - B8 Milstain 0 Kohler[S158 1975
FERNEXRE  BRESC=1T5 ' £RE2HEA
EEERKN FEMEDRSFRAANER LTS
B2 BEREAEREERNSBM R EEREA
HEA  FEEERRIKEEZ CAERBE -

BB AR (T-flask) B EIZEM S BMRE
SHIBKNEEEERE 20 ug/mLI3]  EERERM
BEEIDIR #Z1E BALB/C/\E IS AR IEKTE 20
mo/mL Bk ECES([4]: BEERHK AL

RESTHEE  SERARRREBIENE  BRE
& THRISRRREEE , % - FXEEEHE - A -
EFEMANREEMEARHEKNNERZ BER
RIE[1,3,4]-BER 1998 F 11 B 4 B &
MREEL  TEREEZESR 2001 £ 7813
BEMiET T B BRERIVERENE ) EX2E
NEFREETERCEIR B - Resk B
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BEMEIRVE  REBIESHEHRERSMOER
RIS - AERREME - BR 2004 F 7B 12
BUBHKEZINEZIRTE - RESMERSIR/ VA 2
T REESMEREEHE - F 2005 F 8 BER
It - BB 163 BEREBIENIIEMEREER)E
(11 RFIIRSHK 2001 &£ 8 B 7 BRIIBMESR
BE/E BEEMEMERNSIEE AL L 28
EAHET -
SHBNERINSMBRIEES L IR S
bR R EERE  BoHRSERE
AN BIFXAINBRIAFEERSNE 6 "S5
}WMER ) NEER "EiEIt L BIERAB.4]

MRIERSE
MABBIH :
FEAFESHELHR NRBRTERER

SEOZMSEMIREK
BRE:

FrafliEaLl RPMI 1640(GIBCO)E 10 %
fe4MB(GIBCO)RIB R AM(T-flask RMREE IS E
#R.(Spinner basket; CeliGen plus)IZ& -

A - 2RIRRE 3.5 o/L BIERKERE 3.5
mM EXELRZ(Glutamine)ZKiaHR - A 0.2 u ILIEEE
BRAR  RRENRESRIEEBETRAERRE
MBS RAI0EEE - A IE BRI AN S TREL T 80
& Hepes -

A HBE M 4 (non-woven polyester
fabric, NWPF)$#8(2,7] :

AFERTESRICBEBEAEBMEE
Fibra-Cel Disc(New Brunswick Scientific ZE&2) * %
B emm BRI S 50 % polyester HiBRER
5 50 % polypropylene MEARFEREIE A3ibiESIE - H
BMEARNEMME REKEZREREMESIER
KM~ 90~94 %3~ BRARFIERINVEMR
f& 28 (Packing-Bed Bioreactor) ~ B B &
Surface/Volume t5(S/V ratio )& - BfEHEERE1L
FATH 200 FgHER - TiEHt 1200 cm*XE

BHARER - A 12 o/1LBE - EHRB
EIVEBRAARTRTIERER - & 121°C - 20
o2 ERRERUEEEA -
BENIS TR (New Brunswick Scientific ZG3)

Y8 1 P - LEEISEREERER 500 mL - R
HRAB—ANAHREE AT ITFSIE 10 AR
88 (Fibra-cel disc) » #J45 70 mL 88%& : TTiR it
12,000 cm® IBEER - WItBH FARESS - &
GIERBEA  ERIEEETR - MBREZEL - @
HER AU S AR E B B R IR R il - 1
REMITER BRI R - BIREREB P REES)EHAY
Aaa L EA A IBRE  RERBOAIEERE
30 R —EREENEESREIR - IFRDETR
BREDZESRR - I RENBRETIMNEER
BRIMAR -
BRI PR EEB (Perfusion feeder device) :

REMEBESERE - RBRARKLEIINE
£ DU AEE)E#(BelloFeeder-1000 ; Cesco &
)Gl IS Bl ISR ERMUYBE S - 18
SRR RORERE W EA—IENEE - 158
MABERER—E  EXHERRERMEHRELL
£ MREENRRREMAS - ETIEEEBEE
REREEN - STREMIFRIAIEERERBAR
AERE{LSE - BIAEREFAZER(Clucose uptake
rate - GUR) + SEET AR - EBIZEEMEED
BRE o

& GURE 8.0 mghr'.500 mL" LA E0BE - BX&)
EEEINEER - AZE 20 mL/hr ; FBHEE 48 /)\IFE
A8 GUR £ 15 mghr'.500 mL" » FREA 40
mL/hr o
HERIEERE - (WE 2 - ERAREEET)
ARERA

EEHER 48 N\BARMSERRIMUSEEH
BHBIREER 1x10° celsmL'# - K 2.4 x 10*
cels . cm* XEEZEDBE[BIE 6 ML £ © &iE
16 X Tes i - BR 5 % CO=; 37 CRIFIEELE
EfERRIEE - BR 24 NIFEENE 2 AR
RERS8EEEERE - 1 Trypan Bue R&EETE
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arfiRERILMRE - 8 B - IZEHRAISEA
& - 2R MR SRS A - fFEBRERE
#RE - BT - SRR ISE AR - BEERR
EBE{UStE NS GUR BUB RS YFH GUR BBiRE -
B & N & F iR (Spinner Basket ; CelliGen
plus)[2,8E &5

PAEiRIEE S TVERRMHIRR - #1& 430
mL £F 6 A hEHE 2 REEINREHRA - EiREE
f&87% 500 mL - BERMEA S % CO2; 37 C
EARDZEE Z | CiRIE|AED - Bl 100 rpm 1BHIE
& - IEEHEMKES MR ERAHISEER - 2154
RERAERREEC  ETEEENEIREL AR
RIBEREFIR - BRETTRE - KERIFMESIBELE
REIRE K GUR HhiRE -

RIERTEBBRERT - RRIFH « RaH -
RERT - BHERIZENEERR 100 rom - A
TN RIFRIFEEE R 150 rpm

RREFH - BRI - AMEEEECHRERERS
% - BEREREERR 50 mg/d iF - BREZKHED
PHREERITN (Batch) RRZER - SIZEHRE
EIg00 - BERANARSR 18 mgh" L' - RIN
BB IRER -

RRAN  IBERHMU#S RN (Batch) iR 300
mL > BRBR D Z— - SHRBEIBI0E - &
¥ 30 88 ) (Perfusion feed) @ SEREIZEE 20
mLhr" - 4K GUR {EE# X + ERA 40 mLhr o

BERREESE

RO DT -

EEERNEEREREESLLUAER (GluCel, Cesco
=) Bl -

BEREE  AEREMRERTEZIR - MEEDiE
WEBRH SEEMBIEESHEES ERES  TF
BEYEEEITRRANAIO -

BERAAERE | IZE 8RR P —ERISRAMEIEEIIHE
FEEERENE - GUR BINRSBMIEIER - HEUE

OJEERMRER - UHEERESE -
MRS EUA:
Crystal Violet Dye (CVD)4Bi & &5%(2, 7]

RHMHZ 0.1 % fBRELZ 0.1 MIZEEER -
O G AMAR AR R s B AR AR SN - DASTEEVR 2 R i
ThEEE CiRmiRsl  EMEERBME g -

8% NESREEKERINESEBE 9 /
Fibra-Cel) » P390 85I 32 1.5 mL N\BENE @ &
BIOA 0.6 ML REIEN =5 - B EIREREE
2 D& WA 37 CIEBFEPIEAR 30 D& - R -
SERMSR—N - ElET2sRELMEXZ -2
1250 1 D\BFE o BURDUMIKGTE MRt ER E 4
{@ch&(1 mmx 1 mm)ZFIMIE - STERITET
X PBS #HREEIEE LA -

Fibra-Cel Disc #88 FiRiiiRSIst&E AN ¢
(Fibra-Cel Disc & 10 Fe A#IE 2000 /& &[]

19 1 PIEIBRZB X BREBH X 10°+4 X
2000 F =#@1mimsl
Trypan blue &%

L 0.3 % Trypan blue BB &SR ESIREE
RS R R RES - al5tE LiERASIBEE
RIEABAREN

85 WESRIFEUSEFBER 0.3 mLEL 0.3
mL ZEMADBELE - EAERBB[EHMERE 1 D
% - BURDUMIKSTERERSTER E 4 @D
mmXx 1 mm)ZEMEETMiEREMRFEIIH
RN RBEEE
Crystal Violet 3&5%

0.5 % fEREPEHIR{LBODEGRERRE
A D MRCANEE I NS EMREE
BEHZIBRERRABTHLHIEHE -

5% NERSIREMEHITEERESRH  8BA 1.5
mL /\BEONVE - )0 PBS 1.5 mL DA EIRERESR
30 W& - KR PBS - HEE 3 N #BFREENE
i CAOMBRR I I - EXHEREE B DUBIRIRFR 28R KD
% BREBEER 5 2 - BA RO KPEREKE
B 0 R PBS hEEEG -
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neeHESER -

DA% R34S R B IR ERRIZE £ BREKRT
BHE AHBRESHE T REC NIRRT EHE
BREET - BEUHHBHERS 10 % BEMEZ
NS1 #HFRFKIEE LER - DRIARIKR N 10"~10%~
10°HRER -

AR

RIBHMGEBEMERRAEOEEBIERY
A2 - DIAAHRIEFLER - REUEBMER 6 =
Fibra-cel Disc(J#2fit 1200 x6=7200 cm?) » £
HE 41 X T-ARIBEERE  KREZIEE
&4 RSMBREBE 6.95.0x 10° cels.mL™ » £
&1 4 AFHEBR -
AISBERARTEISELNCERRKE
AE R TV MRISIEdhiRER GUR ZRAfR

MEERMMREER T ARE - 1858 45 )\BF6D
EBHHA(Lag phase) BN A #8 BUEIEHA (Logarithmic
growth phase) » #18 4 H&ERTEHA(Stationary
phase) - A% @ #HIREERE - B8 Trypan blue %
BATEERO RMRZEHIT - B 3 BLAEEM
RS AR - NSRS SRS AitE -
SRR o

AEREEMRISESFERRRE— HREE
EdffiR SN EE AR AR I TAEE - DURiEiiR %
AU RS Akl - GUR Zitdh - #5523 GUR BhRER
ISR B EERR (B 4)-

DISREE MRS IE B O TV BB LR GUR ZRAfR
(B 5)

ZERMBEIRESHE NWPF $E8 Ea0HlilR - &%
A CVD #liietrestEiRe - DUREBiRRa0iF
BRERHE - SHRIAGHH - SEIEEMDR . &
GUR BERitEh - 153 GUR BBIR - fEREIGIEERR
#NBHEE GUR EEIAEBZ - BRIBEYH=ERE
ERH7A  MRIFBREEE (WE 4 2 GUR i
TRAEIE _ERIE ) -

PIRESEHEIEESTVIRSRISEREERO
ZEBR(E 6)

ETREIEELIE - 2RIRE 567
8 BRI (Batch )& &K 300 mL - #HiiR S
2.0x10° celsmL” #i&EINE 6.95.0x10°
celsmL" - & 9 B - ;R GURiZE 8.0 mg.hr'.500
mL" DA EB - $RIETINEERI (Perfusion feed) @ iR
20 mL/hr - Bi%E 48 /I\BF#E - BIE GUR #) 15
ma.hr’.500 mL" ; #HfEEN 6.0 X 10° cells.mL™ - 5
BRER A0mL/r - BEEISE 3 BRIRIEEE -
fBAREY 3.62Xx10° celsmlL” » HUER 4 AFHE
BR -
MSEBHARRRARRREMESEZE
RMERDIT: (FR1)

#H AR 2 $85E XK 2 B R F M Z & 85 B (doubling
time) 2R KRR + ZBIFEB NIIATNKE[2,9]ax/dt
=ux (tEBIZERA  x SEFE tIFEREE ;
WEBRTE SRR specific growth rate )

MEG VN

In(x/x)=ut (In S BREEY ; x SEKE t 6589
HIREE ; x. SEEMRBE)

KEWEE - ZEEE A NIANE !

ta=In2/u

S RERIMER _EBEEBUK 1 BRIBED
IN7™ 24 8 BESEHEERERIZENI 68 /N -

EEBEHRRERE

KEBESERBIESESEREBRN 4
L B SRS S R AT i ELISA BRI EL S KR 1 B8R
B IHEAREEHSES AN ISERERLY
iR o ISR - EHEHRSRRE - B HRERE
512 FHBERILRE - BEMEHBEE 170'R
192"\ BRI 2048 15+ HArSRERIN
ERIVETHRE 1024 SHBRLERE - NBRE
RERHRAZ 2-4 3 (B 7) MEBAR 160
R To7e R ©
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KR ARIEEAGR - IR S i
65 - QI USSR EIADILIERNIR - HINAMRISER B
R RARRIBET @ USRS MRS - 1258
B NICIBE R (lateau) EHiZMISSULSEREA
WHA - LhA) - IS EREEEESTE L 2 GURE - B2 CVD
1Bz DNA & ETEMRSE 24 RebiRiBE
f& - GUR BEREZRIRMBRERIGHE - TEIEEITL
BNEAI -

PANWPF $88&TIS 8 WAARIZERR -
1HIRSIkE GUR (EISMBEENIZEE - ERIGEWH=
B (iz8% 25"~68.5" )\ ) RISEHEARAA (12
B1% 236.5"~361.5" /\F) - MBRSERE - KbE
GUR g IR —EIRIFIER - (KRB BMIZE
EFRHAHEMR (B6) BR:

F—ERIEEAEESMRERRS  FERE
68.5" /BT - HRRHRELEE F A RIBALAILIE - SRR
BBEZWRAZ B RBEEETRBBEXREZS
INZEEAET - At - 8 GUR BEflifR g4 Mgl -
88488 LAY EHBAR SN SR IL0 -

B ERIE TR SRR DRIE : B8R
145" & 192" NG & 24 N\RFER 300 mL
DAL 208 7R - HERB 8K GUR E5iEIZ - 12816 219" IF
BURERIVEER - ERIERER/EE 20 mL» 48 hr
#E GUR DIFE L » BURE/\EE 40 mL - #BABHS
ERBIREBIAREBIZI - RE 40 mL/hr (FE BRI
1B - 1) STERRIF L ERAMIRSET (KR 2)
IRV 40 mL/hr BIRERE - EERDPEMIRSE
BRREISI0 - B XS AR - ENSEEIDERIDRES
byl et il 20 T A

Rl & B AR AR 2 N EE RR 41 88 A0 IR E IR FS AR AR 21
ERfBERE M - MR AR MEET IS HRIE —EIFRA
HHERILIE SN S - RISl IZIE M {Z 85 R (Doubling time)
makd - IFREIRRRTERRIR - UBEsMENES
E0V0IRILIEMEFR A 68 )\ BIFHAERIS
BiE 24 /M58 2.83 £5(K 1) ' PEEHRARIEE
% MEmESHRBERSEHIRE 6.95%x10°

celsmlL" » RzEEZ 14.4%x10° celsmL” - §&
i - BEEMERESIEEAER 500 mLEER - B
FEINENE ST SEEHRBEFHEHES
R 6.0x10° celsmL" » ZERAMMIRAHEGBERE
EMZEHAEE - LA KB RE B R R DHTIE(ELISA)
RRIDMMBRERERR  UBIsMiERBIEEE
FiiSERAIRIZEEZ 2 ~ 4 1Z(B 6) - B4 5
GUR BEMES @ AiZBERMBERAERSNREEZ
8.92 mghr'500 mL' I HEASERSE
19.37 mg.hr".500 mL" - BESARI S MRS I B EE -
BED LR H1ES -

MESERERZ MR - AERMREEITE
K BKIZERARLEER  MRNBSHREIIR
% o AAEE 2 RIS R BB D RBNREE VTS
£ E—RIREH(SpinnenN RAH R EIZE RENHR
SHEIZEMMRRESBRERNHE - Mmigihizea
W 18 = R - MR R E R GRS A S
REZEEN TS BRERAZHMBINEE -

FEBLEEK T 14 (attachment-independent)#HAE
a0 sf-9 - High-5 Eaafli2 - M NWPF ¢S s
1 - TERBBABHERIBEREREILE7] - 8
REFHBRBEMULARERIREESEREERIE
- BARSRMRERIF N RS BMREES IS
OIS DR SPEIE RIS  SERRIEE
o] BAMAE F SIRE BB IR SRE o

fREN LIRS NEmESBRAREESK
g ERNERARIEE I 2 BREMLR
BIFEoL  BERESZHSE  MRIBELER
RETDILEEE - REFAERBRTBERNKZE
BKEEEDBES - ESRNEAHER - BB
AEBERMNBHERMBYMS » FZHBNHERE
WEEXIBRFA BRBEERRERT  UMEHIB2ENE
ECEMEESNEEKEEDRRE BREER
HEAP[4] - HRMEEMREBEE RIS
M —BEVSBE(CEY - BEBINISERERE
AOIRE  FEAR S RIZMNBERRE—FITTEBN
AOZRE o
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[ HAY © CLe s s SR e Rk /i L PhRe J

[ L 1x10° cells.mL™" 4 RijizfE }

— |

N
R TREERERAE SR =Tk
(16 37 T25 14 ; 6 mL/)f) (6 5 NWPF=17,200 cm>.500 mL™")
Y,
e e A B R B e 2 B
s p
& TR B AT A A g
( Trypan blue stain ) (CVD stain )
- J
SR RIS G SRR NER P 2R A
( Growth Curve ) ( Glucose Utilization Rate Curve )
[ ELISA EFRPUASTE TR }

2 Btz
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Cell no. x10" cells.ml™

200

—/— Viable cell no.

150

wn
<o

5
0
0 25 45 68.5 93.?1 116.5 140.5 164.5 192
Culture hours
3 AR LI AHRISE - ATFRIEZ AR ILTERRAR
0 12.5 35 57 81 105 129 153 178 192
200 12
~~~~~~ < Total cell no.
—/—Viable cell no. 10
B 150 —.—GUR
g 8
‘%)100 6
§ 4
50
0 25 45 68.5 93.5 116.5 140.5 164.5 192
Culture hours

4 L AEiiEEM S AR - EHIRRIZIERAREE GUR BIFRZRATR
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25 455 685 905 1155 1455 170 192 2195 2365 242 2875 3115 3615

Culture time(hours)

I [H .y
- == Cell a0 on NWEF
“ GOR o
I
E i
2.
a0
1[:- ot
13 v
H H
iy LD - T |+ S I I T O A - e e . B ey |30 L I S T I B I | -
Culture trmelhours)
5 LIBEeHHERE S BRMAEMAR » HAIpRs B8 GUR ZRAR
140 25
=O=Cell no. on NWPF
120 |
100 |
- 115 E
Rl =S
= .
= 60 60 110 fn
g
40 342
15
20 .
Start perfusion
O | | | | O

6 MBEstERI RSB  HEEEFRANARe B8 L ZmER
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X dilution

2500

2000

..
0
o
o

-
o
o
o

500

2048 2048

1024 1024

— —

1024

0

0

| ¢

0

0

25 455 68.5 90.5 116 146 170 192 220 237 242 288

Lapsing Culture Hours

[ Dilutin X of ELISA
activity for NWPF
culture Sup.

Dilution X of
ELISA activity for
T flask culture
Sup.

—o— GUR

7 REHESEIERRM SRR EERERINEEAE
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RS TEARRIR S AR R B B e S B8 2 S DB R ¥ DL — f= A5 R} (doubling time) 3R 3R » B

Culture Time | 10™x Inoculation 10™x Final cell Doubling | Specific
type (hrs) cell density density time (hr) growth,
(cellsmL™") (Xo) (cellsmL™") (Ymax) u (h™h
T-flask 117 10 147 24 0.693
NWPF 192 10 69.5 68 0,242

& 2 MEBHRALEISMERRENS 10% MiFA RPMI1640 FITE » REHREST EIE
& L/EREAEEE RS EE -

Culture Time (hrs)

1-144 | 145"

170* 192% 219**

236

242 287

NWPF cell no.
x 107 (cellsmL™)

ND 29.7

47.8 69.5 58.6

64

46.9 44

Supernatant
Viable cell no.

x 107 (cellsmL™)

10 | ND 10.5

18 15.8 12

ND

25.5 12

Supernatant

dead cell no.
x 10 (cellsmL™)

ND

41 10

145" 7 192" NeER 0 445 24 N EEABL R IR — K o
**219™ | B R R X R o
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Application of non-woven polyester fabric for cultivation of hybridoma

cell line

Lee WJ*, Huang CC

Animal Health Research Institute, Council of Agriculture, Executive Yuan

Abstract  Monoclonal antibodies(Mabs). have been widely used in biological researches,
medical diagnoses and therapies. The production of Mab from ascites by mouse can make a high
yield ; however, the use of animals for large-scale production of Mab is restricted for the animal
welfare concerns. In the current trend, many in vitro alternatives have been developed for Mab
production. In this study the hybridoma cell culture was performed in a 500 mL spinner basket
containing 6 g non-woven polyester fabric (NWPF) microcarrier. Cells for inoculum were prepared
at density 1x10° cell.mL* of 430 mL culture medium. Cells were growing in batch culture until day
9 when the perfusion process was initiated. After 5 more days, culture was discontinued. During the
14 days culture period, four liters supernatant was harvested in total. ELISA was applied to evaluate
the activity of secreting monoclonal antibody (Mab) from culture . According to the result, the Mab
activity from spinner basket culture was 2-4 times higher than T-flask culture in control, and the
Mab yield of operation was equivalent to 160 T175 flasks. Application of NWPF material could be

a promising alternative to Mab production while optimal culture condition was established.

Key words * Non-woven polyester fabric (NWPF) carrier /' Spinner basket flask -

Hybridoma cell

*Corresponding Author
Animal Health Research Institute
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