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FOUUTIIONG NININENAFNTNIIUNNE NTzNTNGI5IINGY

unAfga  Monoclonal antibody %fi@ rituximab 1#5nwlseuzGedanthindesiia non-Hodgkin uazlsaau 1
Taguudslifidamnuammz  (monograph) Tushsenaina LLMQ’N%WW’?%’%Lﬂﬁzﬁmmtmﬁtmﬂdwﬁu
mfﬁﬁ'ﬁﬂé’ﬁwuﬁ%msmmmmLL'N"UmmﬁmmsamwmmnwmﬂQ’Nﬁﬂ Toedanldmaiia complement
dependent cytotoxicity ﬁmﬁ'wé?nm'nﬁmﬂﬁﬁ%mwmEnﬁ"umaﬁ WIL2-S fifadiiuauinuziin CD-20
iotinESu complement avana ligaanaamssaiulauaseme (cytotoxicity) WEIRNNIUMNAIANNLT
FuinguEn e Ui ueNa9BedIBENMS 4-parameter logistic WianagauanlFlauadds wuhams rit-
uximab whifiiFiad WIL2-S e cytotoxicity muanadiaduyasen fidagasmsdunavaglund
aear 80.0-125.0 Aiagasdulssansanuusususnade (%GCV) 1pamsvhiuasaaindeney
WU 8.2 1Az 5.8 mmLﬂmﬁumqLLa:ﬁNmsmaaummLLiqagiﬁ%aﬂax 50.0-150.0 §imdudszanims
foaulawhiv 0.998 uasiiiawasy passage number 2agwad M luMIUn SUed wazaiaiiada
WUNNMINAdaUlM %GCV Uaeni 25.0 ot I3INATI969E rituximab 1w 5 Hie wuhli
AaNNU liaeanISueagnde ﬁqa'gﬂlﬁdﬁ%“ﬁﬁmmmmxaﬂum'ﬁﬁwuﬂi’flﬂuﬁﬁmmgmtﬁamsmuqu

AUMNANNLLINE rituximab YDNNUIENIU

°

A1d1A%7: 35 complement dependent cytotoxicity; A5138auANN1FLAYa9I5; MINWTI; 87 Rituximab

° 4 £ o
UNUI LLBSIiﬂau | Iﬂﬂiﬂaaﬂq‘ﬂﬁLﬁEIHLLUUﬂW‘J‘YI’N"Iu"ZIE‘N
o a Y e 1 Q( o o
Monoclonal antibody U@ rituximab Lﬂu‘&ﬂ%’l')(ﬂq ‘JzUU{]NQNﬂHIHiWQﬂWEI flt]‘Vlﬁﬂﬂ‘iVl’N’]‘L!LLUU"\n N

nlFlumssnwazisedannmaaewiio non-Hodgkin  nzasdauaudaurie 46-20 (CD-20)" fiag
. s < a 2 PR ' H ~

(NHL; Non-Hodgkin’s lymphomas) ¥zt3atliadan  uuiamas dawusnnlugihensSdemhimassiie

PMBUNLETDI Iﬁﬂ%’aguﬂ(ﬂaﬂﬁ (rheumatoid arthritis) non-Hodgkin U UM SNUAINATNSULLDE

- 183 -



Method Validation for Potency Testing of Rituximab Monoclonal Antibody by Complement Dependent Cytotoxicity Assay

(cell cycle) Lflla rituximab AUAU CD-20 %ﬂszéju
sxUURANAULTA complement dnalvizadnz5
NgANSR3ALAULaUAZIEaN (cytotoxicity) AN
unsnsznevaugasuzielusamels Wueasi
(38071 Complement Dependent Cytotoxicity (CDC)

ﬂa@ﬂ’uméfmmu (originator/innovator) A8 Rit-
uxan luannIwglsy was MabThera luussina
ansgausm lanuaansinsas aaudd w.d. 2556
wazl w.a. 2559 ooy M IVEKEnTINTaNEN
rituximab aandwithensluguuuenue wozenade-
Aa4 (biosimilar) Lﬁ'ugq%u L‘Iiaﬁf\nﬂ monoclonal
antibody Henamwlumssnmuazussimlsalas ue
eennguilifuenTusiu fassedauasnszuaums
waaiduiou desandamaluladszdugauaslifons
sadunndiEialunszuumsnaa dajudninau-
AzNIINNMIRIIsUazenyaslszimalneg F9lad
wnmemuaniiumsiiaiaganzau Tosmmws
enadeaddaldmuandninasimstunsdeushiu
i Tagadende® ddesinsdududayanin
fidenengy Mmsfinsandayaianasuasudaiise

o

Re e

=~

unzisu wazHaIeNzimevasUuimsnnnu-
Ineneanimsunnd auaasliiiiuheniiosiy
neigudianuadgadeauqumn anulasany
wazUszanduatuenduuuunioesese® ” Faua
mﬁmswzﬁ&hmmLLsQLﬂuﬁ'agawﬁwwﬁmﬂﬁﬂ’a—
maffienuddy ansoduduauantioaseih
Uszangmnuazaumuwlumsianinwmlse e
anuuEIagislaimswanndnamwiaalfians
dmumsanTiensianuus Wethanliuiu
manadauu 1 lumsmuaNAaMWEN rituximab Tu
Useine

Ms@N¥IUIZENENIWYDN rituximab laan)s
NAFDUMAANNUNNNUURMS AvaneIdeonu
aalnms E]E]ﬂi]‘ﬂé loun complement dependent cyto-

toxicity (CDC), antibody-dependent cellular cyto-

toxicity (ADCC), cell-based antibody binding (8%
apoptosis®* Taguudialaifimsszyiznasauanuus
fdhanaspulusmnmesnng Gl HHAAUADEUTEN
Sefimswanniznsadenzdaunnieldluns
NAFDUNYBNAULDY N IEMAeNATANUT LI
dvfugvasuiEniu g FASAgudawanul
flumsiassnalnmsaangnsmelusimalasms
THasaaiiafiianusuou viiaWiwadithunaiuan

Y vv
4

shafu neilaufudnemwansudn dmnizaanse
IAFILHAINWIIVDY rituximab 1@

aoniugrieg lugiugrienumuanNmAuaIy
aamwmneiasUfiamsinihilumsienesiiiie
Usziiudszansmuuazqaumwassnniaudimingly
Uszinea Seldwandsiensimenuuseiiinny
sansalumsanaiensilaadngneatuasuaiug
wazannsolilaasaungunn o wdadwd laglais
cDC dissnnalnmsaangnduuy e dusnwas
@unazianusimnglunmsasngnititarhanesad
filoUnevsamadnzSaiiimsusatannyas CD-20
annUndlalasnse® Famssaasnalngana
Tuvaaaneand (in vitro) asyn lade laidasandawad
wanerianiatnisiadanzdfiduiowmiiouns
nagousanalnau Wisiauiuis ADCC vao
apoptosis ﬂmz;ﬁ%’amﬁmuﬂmaL%Nﬁﬂﬂﬂﬁﬂﬁﬂﬂﬂz
fimnzanlums@ensszduamnudiadiuen siava
wadthnang sfiauazanNENiueaedsy comple-
ment tiavhUAsenfumagithuane® udrinusinm
R ITINN AUV APEI8MTIAA absorbance, fluo-
rescence %58 luminescence mmﬁmmmaé’?«ﬁu
(substrates) ™ A1z AIANNUTUABUAUES

4

NINIFIUNIDLIDN NITILATIEHANINTUNUS

]
=~

SEWINANUD NI U DIENUBL AT Y MY BILL DS NI
Fin NeNuFNNUSITY sigmoidal curve Ynlagms
1% Parallel line analysis: 4-parameter logistic regres—

sion? (HaleIsNmanzanwal Wasdaun NN 15le
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aIBMusEUURMMN > tiaUszilunIsiaNN
wanzan thigeia swnsuthanduisinessulums
a g . . :
ANZHRAIANNUIIUDNIEN rituximab D 1FluUIZNE

ABNANE

A130HIFIULASAIDEN

GAR] mmgmvﬂu in-house reference standard AN
WNZY 10.1 F9ANSNADNARINT MNUIHNEHEN A

?29879 monoclonal antibody %@ rituximab
$1nu 5 annguanda 4 Aa i A 2100 500 mg
f%a B 2110 500 mg U821 100 mg &%a C 2110
500 mg WaZAIA 100 mg &% D 2110 500 mg Uaz
f%a E 2100 1,000 TU (0.1 mg) Uaz6iage mono-
clonal antibody %@ trastuzumab 2110 150 mg 31U
1 fivie

wa3asiiauazaunsel

Lﬂ%aﬂ microplate reader ‘éu ELx808IU (BioTek",
USA) 7ifTUsunsuitasz¥ua Gen5 version 1.11.5
Lﬂ%m microplate reader 3;14 SpectraMax iD5 (Mo-
lecular devices”, USA) ﬁfli‘l]i UATNIATILITNS Soft-
Max Pro version 7.1 gaunsidauunldenivau-
loeanladaungi 371 °C 31 Galaxy® 170R (New
Brunswick, USA) é’%’f]ﬂiﬁlﬂ (Biological Safety
Cabinet) j4 NU-430-600E (NUAIRE, USA)
Na893aN53AULUUBUNBINTY CK2 (Olympus,
Japan) tWGﬂLWWzL%ﬂQL%aﬁﬁﬁﬂ 96 vian (96-wells
flat tissue culture plate, Corning, USA)

BARINZEE

wod WIL2-S Aalgas Spleen suspension H’IEIﬁui
Human (Homo sapiens) LﬂHLﬁﬁﬁLWWngﬂQLLUU con-
tinuous cell line UsetAn B lymphoblast (ATCC"
CRL-8885") (Huimadithnineiilesanninwadil
LaUAAUTHA CD-20 WazLsad Mouse, Mus mus-
culus myelogenous leukemia, M-NFS-60 (ATCC"
CRL-1838™)

TR BNTASUAZE AN

RPMI 1640 (ATCC modification) medium (Cat.
No. A10491-01, GIBCO, USA) Heat-inactivated
fetal bovine serum (Cat. No. 26140-079, GIBCO,
USA) 1M HEPES (Cat. No. H-6147, Sigma) Pen-
icillin-Streptomycin (10,000 unit/ml) (Cat. No.
15140-122, GIBCO) 2% Triton™ X-100 (Cat.
No. X100, Sigma) 0.4% Trypan Blue solution (Cat.
No. T8154, Sigma) Baby rabbit complement (Cat.
No. C12CA, RIO-RAD) Cell Counting Kit-8 (CCK-
8) Reagent (Cat. No. HY-K0301, MCE"; MedChem
Express, USA)

IIATILHAINLS

MINAUINTIATIEHAMINUSIBY monoclonal
antibody #i@ rituximab #2835 CDC a1daANW
dusolumsianenad WIL2-S 289 rituximab
Wisuisunuenaedelagenaziinduautaudau
#iia CD-20 USnafwewad tistds Baby rabbit
complement 33K LB NEANTUUIAIULMEI
(cytotoxicity) FIENMN303ABATINTINNWDIULAET,
IFemusauanudniuzasllsiuen 353e51eh
lagunas WIL2-S luwan 96 nan 117 5 x
10° iaanaiadans U3unes 100 lulasdns/vaw
Audpeeen/ensndaliines 50 lulasans/ vy
fienudadugns Aa 10 89 0.001024 luTasniuda
{93305 WAL baby rabbit complement AMNTNTUT
wanzan USnas 50 lulasans/vay ihiwantud
auuil 37 avenLaLded Afiansuaulaasnled 5%
Wuna 120 il waI39Ldy cell counting kit-8
(CCK-8) Yanas 20 Iuiﬂsams/wqu #9 CCK-8
Huansiivhufsendumasiigie ﬂu@iaﬁqmw{]ﬁ
37 aseuaded fiimsuaulaasnled 5% Wunm
18 #lag "Jmhmsgmﬂﬁuumﬁ 450 N NNAT UaY
ANNEMIAAUBBIN 630 W THNAT Taamganay
wsiialdazuansdalsinumadauvaniingingdey

N3N IF5I15UGY 2565 Uil 31 AU 1
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AN AR UM ANNLSIWEIEN FIENINTOUTAIANY
dunusseninenudndue duaganduuaiy
sigmoidal curve (non-linear) ﬂ’]ﬁhﬁ’?ﬂlﬁuﬁm’i’lzﬁ
MEENNT 4-parameter logistic regression LAz AU
AN (relative potency) YBNENAIY parallel line
analysis MeTUsUATIAANZA e Un@Tium %rel-
ative potency

MIaFauANNIEAYaIIB (Method valida-
tion)

MSNAFBUANINNIWNILYBIIS (specificity)

nadaulagldaniagig rituximab Wag trastuzumab
msnagauug 3 e seduiu lealduad
WIL2-S dwmasiihvang iadnanusimelu
MsinIvLazynanesasihning

nadaulagldaniagig rituximab wag trastuzumab
msnagauug 3 e seduiu lealduad
M-NSF-60 iiadntnemusumnslumsaangns il
Wasuniiouoad

nasaulaglidiadna rituximab B%a/fumasde
@49 Thmsnagausinnu 3 ase/udesad Toals
15ad WIL2-S iiadnuanuldlauass denasau
Sueniiviaee

msnmaumwgnﬁm (accuracy)

AATERMSDERLNIAUNGY (%recovery) B3
ANUULHENINSeN rituximab AiFaeliianudy
Fugnduaalusduenunnuiaesz 50.0 (5.0 lulasnsy
#aiadans) 100.0 (10.0 lulasnsudaiiadans)
war 150.0 (15.0 lulasnSuaaiadans) ¥nns
NAFDUANNINIUDE 3 MSNAFRU lagadaeazms
AUNAUAUIAN %recovery = (%found mean rel-
ative potency/%expected relative potency) x 100
NN IAATUAD %recovery aelugriaeas 80.0-
125.0

nInadauANNiBg (precision)

Sias1EiE LS Uiy (repeatability) 1ag

AFILHANNUSY rituximab T A 9UIU 6 M5
NeFaU MeluiueeIny lagunIwsziaulien
namimseaauRe mipeacdanstansamaususu
lsAfle (%GCV) Whudagas 25.0

IATLHANUNIATIEY (intermediate precision)
T8RN LATIEWANNWSA rituximab 87D A $1WIU 3 M3
NAFAU MBUNIATIZH 2 AU AINIUNY LB
fadufa A %GCV lunusaear 25.0

mMsnadauaNyidunsiuazinmsnaday
(linearity and range)

SATIERANNUSTITNWNSY rituximab A8
Tianudndugniuadlusiuennu Sagas 50.0
(5.0 lulasnsudaiaaans) 75.0 (7.5 lulasnsuaa
1888m5) 100.0 (10.0 lulasnSuaaiiadans) 125.0
(12.5 lulasnSuaaiiadans) waz 150.0 (15.0
laulasnsuaaiiadadns) ymsnadauanudnduay
3 MSNAFDU NNTHNANNTNNUSLTUTUTLIINM
9bexpected relative potency iU %found mean relative
potency lagLNINMIANTUAD sz a5 uanIMS
dndula (coefficient of determination: R?) 1A
0.95 waz %GCV litiudaeas 25.0

NMINAFBUANINAINUYBIID (robustness)

Anwnansznuiiieasuulas passage number
2991298 WIL2-S lagIt@s1e¥maIaus rituximab
loglHinas WIL2-S ﬁfl passage number ANAUDEN
B8 5 passage WNEIIMSAATUAD A %GCV LA
Saeay 25.0

Anwnansznuiladauwlasnalumsus Tag
SATIERAMNUS rituximab ABULHN CCK-8 Miszae
(381 105, 120 a2 135 W LazNAFaUNRIILAN
CCK-8 szezian 16, 18 wae 20 %alus loaun ol
M5ANFUAD A %GCV hiiusasar 25.0 wazlal
ANNLANARuBENTTET A fisTduANN T By
95% lagl%ad@ ANOVA: Single factor

Anwimansenuia s unlasUSonaad
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WIL2-S lagins1einnuLse rituximab logl5mad
WIL2-S PiiUSanousad 4.5 x 10°, 5.0 x 10° uay
5.5 x 10° 15080 aNadanT lagwnuminsaaduda m
%GCV laiiudaea: 25.0 wazlailianuuanadenu
atheiitedhdniissduemudoiu 95 Tagldadn
ANOVA': Single factor

Anwnansznuiiladsuiaiag microplate read-
er wazlUsunsuIALing 1agIATITHAINLT
rituximab Iﬂﬂi‘fﬂﬂ%m microplate reader ’jlu ELx-
808IU (BioTek”, USA) fiiilusunsaitasizvina
Genb version 1.11.5 LLazLﬂ%m microplate reader 's;u
SpectraMax iD5 (Molecular devices”, USA) ﬁﬁ
TUsunsa3eeiia SoftMax Pro version 7.1 tneust
Msendufa M %GCV laitiusagas 25.0 wazliil
anaLaneeiuageiiad diissauanuEay
95% lagl%ad6 - Test: Paired Two Sample for Means

ﬂ’lﬁm‘nzﬁ?‘fm‘gammﬁa

1. Awnzdenuusiloglalusunsusizagy o

dNNIT 4-parameter logistic regression ol

A—D
1+ (3)
2. Sipneiamansnadio (geometric mean;
aMm) Tasliigaadisil

y=D+

In(y;) +...+In(y,)
n

GM = /y; X y; Xy; ..yy = exp

3. AR FEIUTLUVUNINTIIULIAIA DR
(geometric standard deviation; GSD) Iﬂﬂi‘fﬂlgm‘iﬁﬂﬁ

GSD = expSPING)ING2)Ins),..In(yw))

%4 = Q( )
4. Weeiandulszansanuulsusrusnadio
(geometric coefficient of variation; GCV) Iﬂﬂi‘l’fg(ﬂi
91

%GCV = Jexp(ln(GSD))z —1 x 100

WaNISANY
MINAFDUANNIINNIZVDNID
MINAFDUAIDELN rituximab A W2 trastuzumab
Hwad WiL2-S Wuwmasiihvaneg wuh fimwe
rituximab WFAG cytotoxicity falad WIL2-S
Ao @nseieduanarsunasniTinfianasay
ssduaNudNduBasenigediy (10-0.001024
lulasnsudaiiadans) lasuaasansaznswilu
sigmoidal curve Aen serelative potency LaalﬂLﬁﬁﬁU
Souaz 105.4 ualdwulfnsenasnanlualadis
trastuzumab Gaudaslunwi 1

MINAFDUAIDELN rituximab A W2 trastuzumab
Toel#1ad M-NSF-60 (Humadithvang wui
BN rituximab Wag trastuzumab LY 1ALAA cy-
totoxicity @aLzaa M-NSF-60 laglsidsnsainsiew
MdaNaBTas T AR asE R UAN N T uYaeEN
Wuanuae sigmoidal curve 1o wdaed woad
M-NSF-60 Liil#umadithnanglumsasngnivasen
sauanlumui 2

{ o

MInadautnydNlu@Iag1e rituximab #via/

JUMIWEAEN Y WU 2B rituximab YnEv/
FUMIHANGNAU INTDMAIANNUTIEIEIE CDC
16 Taadian %relative potency agﬂuﬁw%aﬂaz 80.0-
125.0 HUNMIIVUANNNITNAFDY MM 1
NMINATAUANINYNADY
NAFOUINAIATINLIIVEN rituximab A RANINEH
%’qu%waﬂﬂsﬁum (expected relative potency)
wnnudagaz 50.0, 100.0 waz 150.0 1IN 3 M9
naFau WU fiA %Recovery Rde whiudasaz
92.2, 94.7 UaE 98.2 MNAGU sauaaslumsnd 2
MINaFaUANNLTIE
Mz luiudenty (repeatability) Tog
ATLAANNUST rituximab 69D A S 6 M3
NAFAU WU %relative potency d GM N

388z 91.1 WazA %GCV nu 8.2 Futlulumy

N3N IF5I15UGY 2565 Uil 31 AU 1
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AMWNA 1 PM5LAA cytotoxicity AaLtag WIL2-S AINTEAUANNANTUYDA rituximab UAS trastuzumab

Standard / Sample 1 / Sample 2

4.500

4000 T T T =
-=—Rituximab A

e
-
i
b’{b
-
-
-

3.5001+ N ~s~Trastuzumab

3.000! —o-Standard

P

2.5600+

OD

2.000 k)
1,500 s \
1.000- | 1
500 I ¥ i
r——— °

oood—L 1 1§ i A R S R 1 LY ! !
0.0001 0.001 0.01 0.1 1 10 100

Log concentration (ug/ml)

MNH 2 M5LAA cytotoxicity AaLTAa M-NSF-60 AINTEAUANNANLUYAY rituximab LAY trastuzumab

Standard / Sample 1 / Sample 2

0.480+
0.470+ I
} =®=Rituximab A
0.460 | T ~a=Trastuzumab
0.450 ‘ B ‘; - Standard
0.440 %\ » * ‘
11 | A\ & ) ; !
a 0.430 K 1 ¥ i 3 4 P ‘
O ,‘ I ¥ 3 . *
| T e X A -t —t sy
0.420 i i ‘ : :‘ ‘. E &
0.410- i = : 3 s H
* " . . [ 3
0.400 l " 4
0.390 2
0.380+ o e | - T T
0.0001 0.001 0.01 0.1 1 10 100
Log concentration (ug/ml)
NURNAUUA (%GCV <25.0) MNMTNDN 3 (%GCV <25.0) MUMIND 4
= Ll U a . . . d *
MIINATLAANUNIATIEY (intermediate preci- MsnadauaNNUUEUNTILALENNTNAFAU
sion) l@EALATILHANINWT rituximab 8% A 11U HAILATIEHANINUSITNNNS VDA rituximab Nidp-

3 Manaaau laslindeszd 2 au duny wuh  anlilienududugndaeslusdvenuinnuiseas
gbrelative potency H@1 GM 1iNU 3888z 105.4 waz  50.0, 75.0, 100.0, 125.0 waz 150.0 NMsnadau
M %GCV wnnu 5.8 dadulumunawinmnue  anNWaduaz 3 MINaFay WU JA1ANNws
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MINT 1 HANTNATBUNIAIANINUTIVDINAAAMY rituximab #1ia/3UnIHARE

ADEN AUIN ﬂ%ﬁ“?; % Relative potency Geometric mean Geometric standard % Geometric coefficient
(GM) deviation (GSD) of variation (GCV)

A 1 111.0 105.4 1.1 8.2
500 mg 2 96.0
3 110.0

B 1 100.0 94.1 1.1 9.7
500 mg 2 84.2
3 99.0

1 99.1 94.7 1.1 8.7
100 mg 2 100.0
3 85.6

C 1 112.0 105.9 1.1 7.5
500 mg 2 109.0
3 97.3

1 102.0 108.6 1.1 5.5
100 mg 2 111.0
3 113.0

D 1 93.6 99.2 1.7 6.3
500 mg 2 106.0
3 98.3

E 1,000 IU 1 116.0 110.9 1.1 5.1
(0.1 mg) 2 105.0
3 112.0

AT 2 HANITILATITHAIINLIA rituximab ﬁmmtﬁ'mj”quﬁwaq‘[ﬂsﬁuﬂ"lwhﬂwiﬁaﬂaz 50, 100 taz 150

v
7]

adai Expected relative potency (%)
50 100 150
1 43.7 93.1 130.0
2 46.3 91.3 178.0
3 48.5 100.0 138.0
GM 46.1 94.7 147.3
GSD 1.1 1.1 1.2
2%GCV 5.2 4.8 16.8
% Recovery 92.2 94.7 98.2

NINTINMINSIINGY 2565 Ui 31

AUV 1
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15197 3 KMANTIATILHAMINWA rituximab A 310U 6 91 Mmaldudenu TaeidIeseraudeInis (repeatability)

v
[

ﬂ‘N"?; % Relative potency
1 85.8
2 81.9
3 99.2
4 91.3
5 88.8
6 101.0
GM 91.1
GSD 1.1
%GCV 8.2

AT 4 WMANITILATITHAINWTY rituximab A Ta8inILATILY 2 AN AUAE 3 MINATAUAINIUNY (intermediate

precision)
UNIANEA AN % relative potency Geometric mean Geometric standard % Geometric coefficient
(GM) deviation (GSD) of variation (GCV)
AU 1 1 111.0 105.4 1.1 8.2
2 96.0
3 110.0
AuN 2 1 110.0 105.3 1.0 4.3
2 101.0
3 105.0
GM (n=6) 105.4
GSD (n=6) 1.1
%GCV (n=6) 5.8

[ v

FNNNSUUSHUMNTEAUANN NI U lUSAUeN oy
JA1 %GCV wnnu 5.2, 3.0, 4.8, 13.9 uaz 16.8
MUY wazl@) %recovery LNNUIDHERT 92.2,
89.7, 94.7, 98.3 UAY 98.2 MNFIAU MUMTNT 5
diodnneianuduiug Bedunsewaei expected
relative potency L@@ found mean relative potency
wuh Senududunsanasniiedesas 50.0-150.0
Tosilmduseansuansmadadula whiu 0.998 &
UL AT YL (R?>0.95) G 3

MSNAFIUANINAINUDDIID

NAFIUANNAMNUYDDS (HlH passage number
2DTAE WIL2-S 71 #6, #11, #16 Waz #21 WU
ansadensianuuslasgludiedosas 80.0-
125.0 lagiiAn GM wihnuieeas 103.8 wazim
%GCV whitu 7.0 dhusumsuasuszaznmlums
Unnaudin CCK-8 Mszezinm 105, 120 waz 135
N WU §@ GM inusaeas 101.7, 101.8 wa
99.7 MNAAU HA %GCV Whiu 5.0 Lufianuuen
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51N 5 HANTIATILHAIAIINWIITAY rituximab A NANNENTUWINUTBEAE 50.0, 75.0, 100.0, 125.0 UaL
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Abstract:

Method Validation for Potency Testing of Rituximab Monoclonal Antibody by Complement Dependent
Cytotoxicity Assay

Jiradej Patchim, B.Sc.; Sompong Sapsutthipas, B.Sc., M.Sc., Ph.D.; Saiwarul Jadoonkittinan, B.Sc.,
M.Sc.; Supaporn Phumiamorn, B.Sc., M.Sc., Ph.D.

Institute of Biological Products, Department of Medical Sciences, Ministry of Public Health, Thailand
Journal of Health Science 2022;31(1):183-94.

Rituximab is monoclonal antibody used for the treatment of B-Cell Non-Hodgkin’s Lymphoma
and other diseases. At present, there is no monograph for potency assay in the pharmacopeias therefore
the manufacturers used various methods for estimating the potency of rituximab. In this study, we de-
veloped a potency assay by using complement dependent cytotoxicity (CDC) which could be applied for
difference rituximab products. Basically, this method is based on activity of rituximab binding to CD-20
receptors on the surface of WIL2-S cells that activates complement system in serum and leads to cytotox-
icity response to concentration of rituximab. The relative potency of rituximab was calculated against its
reference drug using 4-parameter logistic equation. The results showed the specificity of the CDC assay
to rituximab and WIL2-S cells. The method presented %recovery between 80.0-125.0. Repeatability
and intermediate precision of the method showed a geometric coefficient of variation (GCV) values of
8.2 and 5.8% respectively. The relative potency curve had linearity at a range between 50.0-150.0%
with a coefficient of determination of 0.998. The data obtained from changing of passage numbers of
cells, incubation time, the density of cells and equipment presented that %GCV was less than 25.0.
Furthermore, 5 rituximab products were tested by this method, all results were comparable to those of
the manufacturers. Taken together, we concluded that the potency test by CDC assay could be used as a

standard method for quality control of rituximab.

Keywords: complement dependent cytotoxicity, method validation; potency; rituximab
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