° - B RS

E*R/,EUE
E%%&¢£MEFW

BEAKIAVESS

EAER (Capacitance)ZA(In-line) ISR ZELT A2 —@E °
MR - 2RV EIOZEA(L)MAEN - ARAIERZ
RO EYE - A% HEADber Instruments (Aber)EZ1E - 5

E L B1990FRLIR - EFNEERZAREZIRNEN R

EN T EREH R ASISAM(CDMO) - ERHEREZE—TE
AR - AREAM B EHEMUAEEZREERZETHIA
EE  EERAREEEVEMNEENEHERER T -

EFAEME? cEAREZEENREREERNREZ ?

ROFIBEPARBEBAZER T (Impermeable to ions) B~
B&(Non-conducting)WEEIMNE - AMRIEERFERNES
EZHHAZIHOAEARNESY)  HPBFERFHF - SERE
1% (Electric field) 5 - AR = 2 £ 1R{E(Polarized)(El1) -
OEARMS - ARAREZTEN (Intact) - FLSAAR T 5

= B & 28 (Capacitor) RFEEFERE(Electrical energy) -

%a

(Feesiznsl QSN V7~ / /%!?/l
]SENG HSIANG LIFE SCIENCE LTD.



eai \ e NSRS

Non-polarised cell Polarised cell
+ - Conductivity
+ Cell Cell
__ + e _ e
— +_ + — L -
" - +
+ L N 1
a5 _ - + 3
% + 1 g H N2 - %
% + Wiy T g + - =
e _*+ LT © :
g g ] g

1. #ES P EES =AM
2

fEEAAMMESFEENIEN - SEARENS ST =EN - &
BEREZEESTZIEN - AL - AR ZRE (A ZEEERTH
ER B AMRIENRELE S FETE(Total membrane bound

volume) A% IELE - SEARRRER IR B 2 Tmry Al i B (Leaky cell
membranes) - MIFEEFHIE S FUA RSB MEE -
LEEMAEREER - TEAEHMARGEATHNERTELER
B JIE - EFRERM 7AREEMARA) - BLEEYES
#&(Viable biovolume) + DUR AR IRV E E 4514 -

B - BEEHEEL(At-line) MR (Off-line) IS MHELC WA ? =
AAVEFERARGESBBEBNEEL S ARE A ARE A
PREZERARDT ?

iR 2 B EAR (At-line) 1Bk AR (Off-line) Al =

fEAEYBIRRG - MBS ERES Atline) B & (Off-line)755% ' |
HAISAEZE - WERFMREE (Viable cell concentration, '
VCOE B RIRE RIS BKP]) - E1FIH T BRI - -»

(Frazsrnss QE S\ V7”7 /4




=1 EAMBEARER VCC 17A

Trypan Blue FEIHEFRIE Cedex Bio® Analyzer (Roche), Vi-
N DS PR s BRI OB CELL BLU Cell Viability Analyzer

SHERES - (Beckman-Coulter Life Sciences)

HIF1538 (Particle detection) Multisizer 4e Coulter Counter

BB EE I K E(Electrical zone sensing) (Beckman- Coulter Life Sciences)

IS FER - |ED YIS REISEARRE - . ©
i 0 4 Re g Guava® easyCyte™ (Merck)
BEBRENDAR  FHARBEHERRAS .
=Y SLARBEERRRABEY -

REALIZR - Trypan BlueEIHIRIZ —EHWR B2 ENHED
AIEVCCHEEIRE(2) - BREAKERARIERERIER
Aile - REAREACHEE RIS H BB E{th I EESK
IR - RMEEEE - M - BRI RENBERE—LEEH
mEEBERE L AEFNVCCESE fBIRVCC(?2) -

IR B F 4 3805% (Particle Detection) ¥ AifRETRIE - 21
MFEBFAOR  ZREEREKEMNEFHIVAEN T - 518
FER T AsEE R AAIEAISE e SN - tIREADEZHEAREM
BERSARBERE  FEEEXE  RItEEYEEFHD %

- .

R -
/4

3
(Freiezzs: QRSN 17~ /’%/I ’



. R

i VA BT (Flow Cytometry) ik BB FA M TE & b 48 & 2
F—REERODGEEMBERHERRACSELIEME - 5

iEEHEESE A PHIDNAG S S R RA B S
REPERROE—1% - BUHEORRABER TS - RS _TER

~]~
_|_—

/D

SREEEAMRERENARET ZHDNARE - Y=
BREXRR/EE A oESMEVCC(?2) -

it 4% (Off-line) 1 4R (At-line) Al = Y Pk &k

£ 4R (At-line) A BE 4R (Off-line) Rl & W A 2K 2 2 BRI Al AR 8 SR AT
ZENREEE - —EBERREEMP KEE(Sampling) - &
SRV EYRERT RS - WEKRE REEM12-24/M\RrOE
PRETERE - Bt - BLERAEEIERBRENFAEA
(Fingerprint) st 2 it & FF5(Real-time) I R BB BB LU BB 7E -
ELHERMt AR —EEENEHREBEEEFIRERY)
B EY R BRI SRR A - EAMERERBANE -
EEREEARNREEFETH - SKNRARBESTHRE
ZERAREFEMGFEEER - AIEUBEEAEP5IANBERE -
LS - REY R ER PEEAA B O B S A5 2 E kR
(Contamination risk) - R&RE» K#E A (Entering)£4) < F&

R ANARRR IS E TR -

\“'? TNE

[Freszzns: QEsN1 177 /
IS IANG LIFE SCIENGE LTD = / .




e /8
-TEFH%%“EE, I 20 Be 22 [E AN 2 BRAX SR RV B 58
FARESAERENARZEMBERAINEIZEHEE - B2
—iE2 @R A (In-line) & 12 73 tr #%if (Process Analytical
Technology, PAT) - 40 - Aberf9FUTURARET O] IS PR 44
WEE—EIET - I - BREMHERNERR S ER B
) 4 RE 1% = PR A IR 25 B 1 (Accurate) F1— 2 (Consistent)
HARA(In-line)7574(2,3) - BEEZA(In-line) FMFE R mAv(F~
REAIMETTEV) - EENEBEXRENEKBERBEZESE(Critical
process parameters, CPPs) 8 #2 t B 1Z (Key
performance indicators, KPIs)BUsFARIEAL - ELEAT AR
H & & EEtEHl (Automated feedback control) - M {E 1o
AR IS E R -

& 'Ex" HRASESEAN—(EEEE  BollEETEE
1THI(Real-time) EFBHAEITILER - LIE R it iEE CPPAIKPI
MSABFRIBL O ESNRERE - Sl FEHEHE
F&(Response) - AR ¥ EEETEITHEBER AU IES
ERE  TEETHAEPIERHGSENEERLR -

55— A% E R EESIRITZE ] B AR (Scalable)(4) - B
BRI EERFEHANEMRTMEER - o] AREE/NBIIKE
SV BRI RN A~ Eas - BLEERKGEIRANRFAEE
Z 4R B HEE LS (Pilot) Fl 85 (Manufacturing
scale) N ) 2 E=S -

PR ——
IS IANG LIFE SCIENCE LTD

4 1N T - B BRI

’




B3 STERAiE)

AN - B2013FED12K - @8 AberfISE - #RXHE ABioPAT®
Viamass (Sartorius)#Futura neotf (Thermo Scientific)iy—
RIEBERERETEE S (Integrate) IR =55£2000 LAY —R 4

FH) = &z (E2)(5, 6) -

2. ABER FUTURA neotf £ E B FHKzs

on o] {5 FA B2 & B2 R 4 A 22 FE 0 12 R iR S

EENHRET  FIRBEXFGREESEEEHRSCells/mL -
EIxMBAERE - 5%t - BoUIREBESE®IRET AREZIX
flg - LGS - FFS1EHIREEE R Cells/mLAVEE AR (Off-line) Al i
AIE - FHIEEFERAZA(In-line)AHMAIE 7R A(FINER)IT -
ArERNEXBREEROCells/mL - &E& - RIEXMIAgEER
EHENEHEMNERES - AREHEARERAR~1LRE

HEREHAVCC
FREEREIBSELR (At-line)Z B4R (Off-line) KPIHIZ & (51140
VCQO) - mBEH B E AR ITREE(Calibration) - 2K & '
FoERAE - B HIE MR A RE AR - BEAR (Off-line) AV E

O EEREIRZA(In-line)EFRZEET) -

[ %, e e e
L/ TSENG HSIANG LIFE SCIENCE LTD. ™ \




-! i

\.. ~_ -y B SRERITER

ERNRER EZERBEBZE24/ N\EFEE —REUETVCCA
£ - BEFEARZA(IN-line)E Kz (HldNAber FUTURAE ELER)
seixApF/cmBENUNERRIZE - EHZEMNCedex Bio®
Analyzer (Roche)B9BE4R (Off-line) 2 # D ik m I E R S E £
EFACells/mLE - ABEHEFEL Cells/mLAIHEHLR - U
ZHEAENREREERERF - FHEEL A - ZEEKE
R IN G E B IR At FIRBE AR (Off-line) £2& 7% - £
BN T - EFNEEZR(Off-line) 522 BEERE
(Deviation) - TEHZ2EEEET4AREF(The end of a culture

run) °
EERESENRERMTE?

BARBVCCHEMEEAR (Off-line)F1E 4R (At-line) il & 2 B =FHE
ZEN—ERE - R AEEEL AEEMRFAARN ESE
AfG] -

Blan - FBEFEEKRE(University of Manitoba, Canada)(8)89

— BT EEER 17 B AR (Off-line) MITEAR (At-line) K F 1/l ~ H
HERRFNE YO m AR T EA 4R A (In-line) A - MIEEHICHOAA AR
EHEIEE (Batch culture) - TR - EBERMEREAE RN
(FESO/\R)HIE EE T AHEUMNER - BB BEBRAIN 1508

7 AESV/NRER120/N\EEE T ESWVCCEETHEES) - =
Jomn AR AA L T EESHENGER - BRIMNIGHEEEME '
AR AR R AR E A FENATAR - SEMAR '
R - RIEVCCHARE R AIER SR AR T AR -

T SR Ve 05
IS IANG LIFE SCIENCE LTD




3.0

lls/mL)

Capacitance (Delta C/2.948 (pF/cm))

2.5

el \
LM Eah) N
N :.1.\\
Ly S —
2.0 \
\\
- 4\
1.5
1.0
>
o
L
- —

Cell Density (106 ce

0.5

0.0
0 20 40 60 80 100 120

Run Time (Hours)

#-Cedex - Viable Density Coulter - Total Density ™ Guava ViaCount - Viable Density Capacitance - Delta C

3. EE8ROff-line, At-line®] In-lineAIEVCCHI 7774 (4
University of Manitoba#zF o & iR A 5)

BB DK B (Off-line) MTE4R (At-line) HIZEPT RVCCEEN 5

—ERA - EERBARKTE2EERXEVCCHAZE - ®EZSAE
(Sartorius) WRIEB X (5) B EZEES — A MEEYI R ER
(Rocking motion single-use bioreactor)®E&15XHCHO
AREEETTRY—IBHT ISR - i FHSartorius BioPAT® Viamass
HH R ES EERAHCedex Bio® AnalyzerZTrypan blueZ
EBERRE R ERVCCRI AR E (Wet cell weight)#E1T 1 EEER -
ER(E4)FRB - EIREEER(GKR)EF =B AVCCREHAME
5215 (Viable cell volume, VCV)Z 48R - 2431 - S 194000
BB - VCCAEEAR - BESFENEYSRBENEA M
RIFZEIETHER - ERAEFEEMINIRAVEESIERIELD - 7 5#8
N rIEEETHENE —EEYMEEE  EEERTAFESRZE
— IR O[T EY E (Biomass) BRI 770 -

. OB V0P

N “ “’



0 o B SRETE

17 &

ls by x; N 4= 250 <5 2

¢ a1 - )

) 14 AV =3 =
ks y -3y -3

| 4 L] () 10
(4] y 01 o
c| d ) N
Sr4 / =, o
3! '30-0 -

o |

St W |5 =
() ‘ 100 : Z
2'7 / : -«E'
g g - < =
= A a OF .
> 4 3 )

| ol e s

to = )

0 2 4 6 8 10 12 14 16

Time (days)

El4. 55 R AR se 5 R 2 VCCRIAL-lineflIn-line 75 /A RI L8R
(fESartoriusBVEF ol | 2 HEUE)

ERRRERENMREE

BEIEE XRE (University of Manitoba, Canada)#1Sartorius
HNRBRETHELEMRIRE - TER(At-line) M B4R (Off-line)
FEECRARAIEARIE T AR - EEITIEE(Death
phase) LELL - FLE - s — R ERAARERENEENGE
b —EEEREALEN - BARERM F AENRENE
AR - —ERRESEFEEEMER (EENERIBEN -
e D ERAZI AR T - FRERRNE - RExRTL
REEZEEVNTARANERHARIZESLE - WA BKIE(E
IBEHR - Fl90 - BiogenQ)HWBBEXREKFRAEHAEFER /7
730% - AIRBERERERRFEAMRAT ; EEHEEES ' .
FHEVCC - IREAFERSRIDERBT - SR '
SEEAe AT -

e —




[ %

AL - ERREESEETIERERIS(Feed strategies)EHA
EEN - AREERJFREZXODIREBEEEMZ(Viable
biovolume) A~ 24fa €= (Cell numbenE&241f8 - BAR
RAEBARE(Larger cel )\ EZEZHEE - MERVCCIERKPI
AT REE—R

B AIZER - BiogenB2016F IR —EMNRNEFHE - Wik
HEATE 4R (At-line) Mgt AR = EITEEER - WR2019FE M EH
ESHEFAHE SR R EERE(cGMP) & Ht Sz 1%l
(Process control) =R 5% - tRTERRERAETE
BEMKEEZEPBEEEREFIEEY)(Seed train cultures) -
WERIRREEREEKIGIAD0) -

BiogenfE FHRIGE R EAKPI - H7E(10,11)EAEREHISL

/N FRAE(Bench scale) ~ 200 LF1315 LAEE R E(Pilot scale)
115000 LEER1E(Manufacturing scale)£4) < fEzs Y
CHOEEYNMMAESD - RIAEFEERHE—BHEE - 8F#®
AREEKZENEE - HERARAEEY R ER BRI ER
EERKER - EIEBUERIEER - ESHRFHGEERL - A
IEPEERRIBEARVCCRIZEAREE - EFEAREFRIMHEHEY -

5 - ERRBEREEE O DURHETERVER KIS (Flexible

feed strategy) - RAAMRIEER O LUERER  MARERZ '
SEEESNAREERGIUNEELRE) - '

= N B ]
7% AL 17 5 PR 23 5
NG HSIANG LIFE SCIENCE LTD. S ] / v v



= N T, - BT ERERIT

-t

BiogenWMIB I L 27K B EEE - —IBIRIRAER
ZA(In-line)EFHIZRI B FER RIS (Automated feed
strategy )(12) - 5—IBEMIRIKIBEEREEESEIE - FER
SREIE N2 Z4/ N\ (MAE24/0\F)—R (10) - EE_IBIASE
b ERAERENFESEMNETiten)BM21% - B 7T IEE
YA KBS (Glutamate)HRE I = 7 AR AER - R MM
K LIEEAEZER = - BiogenHRIfEREBSIFAEKPI - MAZE
R EERSVCCOREZEMMIICGMPREE -

ERRRESXRRFEEALARSE

AberBEEHEIR TESR - ELIAMS/cmBEALIIEEEXR
(Conductivity) - BEEXREMEBZIRIPHErFIEE

(Concentration of charged ions)HE - EHESEXRN—EA
& 2 an & fR7% (Quality assurance) - FigAEAE
(University of Massachusetts) 2B & i) &8 F(US
FDA) &R —IBTZE(13)%RA8 - ECHOAIEE D - EHE
BREPIENESXRERIENEMARSHE/ - E—3%IRRA -
Z?W(In—Iine)@EL%EJEﬂﬁHEMHﬂ5’?%5’]53}%“& M SoEF
ME R ETE R E IR (Real-time troubleshooting) - D&
BRI ERRIEFTRY) - SiiF ERHEREABHRARN - B
HRt R AR S R IBE DO DIBL IE B R E N A B R R R E '
[BERER  LoDISEaRENER - EEEHERENIRIED '
LTHEZ -

Freseans QEsN V77 /)




[ %

RIREE

FREBSTELFANOEER AT A BARMIELR(At-line)
VCCHIZ - N - FEERARRE/NRL LEY) R B 2R 3
o A UFEAEEFERAESERSE  BRIA—RMUEERK
RO - EEREREHMARES0 MLAE NMEEREFHN—
RMEERERKS - S22 Aber Instruments #&1BEE T /ERY
A - EEENARBEBRNEL N  REREFHEERS
B4R 77 AL RS T8 i B A = A B A AN B A2 AR B R AR
IR -

RN - BERXEEFANERERANKE LR TEE @ &
BZEBRER - LTHEIBLER N RIEM A (Scaling-up)iy
REBX  EHEAFRKPI - ARTBIRM ¥ —EEERNTTA
FCAEMPIVANRGEER - TEERRIERIERRE - 882 - &
BRI LUR D 30H bR B B AR AN FE AR (At-line) Al £ H EA RV £R A%

HBAMEMNEDHE(L - UARBIRBEUSENEREZT - Sl
ENEERENEELRAR - EHEFERKPIRNFIEEL

FUEBIRBEMNRNEREERE - KEMAREREBRETE
EERNEYRBEITES -

NERR . The benefits of using capacitance as a direct
measurement of cell density and health in bioprocessing
(ABER)

4
»

¥ i = NG B

7 A% 1 57 PR 23 5 N /

NG HSIANG LIFE SCIENCE LTD. 3 “\\ " / & /
L 1 / («/



4 m“‘m ° }iﬁjz : ;@F;ﬂmjg

References

1.Kell D B. DETERMINATION OF BIOMASS World Patent WO1988002114 (1988)

2.Butler M, et al. Cell Viability in Bioprocesses Making a Case for Reevaluation. BioProcess >
International. 2018: 17 (11-12): 42-49

3.Carvell J P, Dowd J E. On-Line Measurement and Control of Viable Cell Density in Cell
Culture Manufacturing Processes Using Radio-Frequency Impedance. Cytotechnol. 2006: 50 5

(1-3):35-48. .

4 Metze, S et al. Monitoring online biomass with a capacitance sensor during scale-up of
industrially relevant CHO cell culture fed-batch processes in single-use bioreactors.
Bioprocess and biosystems engineering. 2020: 43 (2): 193-205. ®

5.Carvell J, et al. Monitoring Live Biomass in Disposable Bioreactors. BioProcess International
2016: 14(3)s: 40-48.

. 6.Madsen B, et al. Measuring Cell Density in HyPerforma S.U.B.s with ABER Futura neotf. =
Bioprocess International 2021 special report:

7.Fernandes J, et al. Development of capacitance tools: at-line method for assessing biomass °
of mammalian cell culture and fixed cell calibration standard. Biotechnol J. 2018: 14 (4):
e1800283.

8.Braasch K, et al. The changing dielectric properties of CHO cells can be used to determine
early apoptotic events in a bioprocess. Biotechnol Bioeng. 2013:110 (11):2902-2914.

9.Ma F et al. Real-time monitoring and control of CHO cell apoptosis by in situ
multifrequency scanning dielectric spectroscopy. Process Biochemistry, 2019: 80: 138-145.

10.Moore, B. et al. Case study: The characterization and implementation of dielectric
spectroscopy (biocapacitance) for process control in a commercial GMP CHO manufacturing
process. Biotechnol. Prog. 2019:35(3): e2782.

11.Bro, C. Kwiatkowski, C and Tolstrup, A. Use of biocapacitance probes for optimized
process control at large-scale manufacturing in Cell Culture Engineering XVI, A. Robinson,
PhD, Tulane University R. Venkat, PhD, Medlmmune E. Schaefer, ScD, J&J Janssen Eds, ECI %
SymposiumSeries, (2018).

12.Zhang, A., et al. Advanced process monitoring and feedback control to enhance cell

culture process production and robustness. Biotechnol. Bioeng. 2015: 112: 2495-2504.
13.Morris, C et al. Single in-line biomass probe detects CHO cell growth by capacitance and

bacterial contamination by conductivity in bioreactor. Biotechnol J. 2021 S30: e2100126. /

[Hesssrnsy Qi S\ |/Vrm/'
TSENG HSIANG LIFE SCIENCE LTD,


https://patentscope.wipo.int/search/en/detail.jsf?docId=WO1988002114
https://bioprocessintl.com/analytical/cell-line-development/cell-viability-in-bioprocessesmaking-case-for-reevaluation/
https://bioprocessintl.com/analytical/cell-line-development/cell-viability-in-bioprocessesmaking-case-for-reevaluation/
https://doi.org/10.1007/s10616-005-3974-x
https://doi.org/10.1007/s10616-005-3974-x
https://doi.org/10.1007/s10616-005-3974-x
https://doi.org/10.1007/s00449-019-02216-4
https://doi.org/10.1007/s00449-019-02216-4
https://doi.org/10.1007/s00449-019-02216-4
https://bioprocessintl.com/upstream-processing/upstream-single-use-technologies/monitoring-live-biomass-in-disposable-bioreactors/
https://bioprocessintl.com/upstream-processing/upstream-single-use-technologies/monitoring-live-biomass-in-disposable-bioreactors/
https://bioprocessintl.com/sponsored-content/measuring-cell-density-in-hyperformasingle-use-bioreactor-with-aber-futura-neotf-single-use-biocapacitance-sensors/
https://bioprocessintl.com/sponsored-content/measuring-cell-density-in-hyperformasingle-use-bioreactor-with-aber-futura-neotf-single-use-biocapacitance-sensors/
https://doi.org/10.1002/biot.201800283
https://doi.org/10.1002/biot.201800283
https://doi.org/10.1002/biot.201800283
https://doi.org/10.1002/bit.24976
https://doi.org/10.1002/bit.24976
https://doi.org/10.1016/j.procbio.2019.02.017.
https://doi.org/10.1016/j.procbio.2019.02.017.
https://doi.org/10.1002/btpr.2782
https://doi.org/10.1002/btpr.2782
https://doi.org/10.1002/btpr.2782
https://dc.engconfintl.org/ccexvi/100
https://dc.engconfintl.org/ccexvi/100
https://dc.engconfintl.org/ccexvi/100
https://doi.org/10.1002/bit.25684
https://doi.org/10.1002/bit.25684
https://doi.org/10.1002/biot.202100126
https://doi.org/10.1002/biot.202100126

	投影片 1
	投影片 2
	投影片 3
	投影片 4
	投影片 5
	投影片 6
	投影片 7
	投影片 8
	投影片 9
	投影片 10
	投影片 11
	投影片 12
	投影片 13

