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EREEMZFEE (U.S. Pharmacopeial Convention, USP) BB MEE S /e B
A {#f#&fS (European Directorate for the Quality of Medicines & HealthCare, EDQM ) #*
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Ry, - T AR AR E  ARFIRSINE 12 [Egéin i
PR SR P& (12th Annual International Symposium on Pharmaceutical
Reference Standards ) » sz & {4 E K2 Z: 52 (U.S. Pharmacopeial Con-
vention, USP) EHETMNEE T 5h'E Bl 2k frf#fS (Buropean Directorate for the
Quality of Medicines & HealthCare, EDQM ) #2105 4£ 11 A 3-4 H{EZEEEH
Bl NZETCAER USP 4RIk [EI 28 BIPR M RPE RO &3 - @3NS
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&5 (European Directorate for the Quality of Medicines & HealthCare, EDQM )
%2016 £ 11 H 3 & 4 HIESEEE EEENZE e 4E /R USP 48l E 22

2 JEEE L ISR S PEIAE & (12th Annual International Symposium on
Pharmaceutical Reference Standards ) » €5 8 PN 25 ek 25 3 IR AT B L 2 R PR 43
M~ BEAE G 2 AEIME B E ~ AR W)U A S i B S 2 R M
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ARBET SN S BE R SR 0 AF TR G L3 “Establishment
of Reference Standards for Blood-Borne Viruses for NAT-based assays in
Taiwan”  BEERER L (MI5%) - S 4EIREIFT AL Z MURAHB R S AL B g 15
fla oA P < S IR o SRR R BE FLE -
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FE (—): HiEEEL BT
1. USP #figfm
H1 USP 2 Dr. Steve Rau 5z Dr. Fabian Jameison {2 > EEELEGFAIT ¢

(1) EEEEMTE GBI 3,500 FEE ISR » R 2 Rt
IIATERER > RS T SRR AT GRS BT AR - e Rk
22 - IPH - A 4P - B e eSS o W ega - AR
il ~ BE e e R R T R ~ S R AIE S - USP IR L
58 ISR 2 8 7 AR B Y — 80 > N AR IR SE IR T S 2
TrAEr B SRR i

(2) USP HFEEMTFE Sy BAE - —REEMNEREL > H—RhEMH
TR AL - BB AR R A FUR EE st i S BN E BLATRE
gz A aiEEHE - B AR I B R U (40 IR,
HPLC RT) ~ Peak ID markers ~ 4728 F M 0I5 ~ Resolution probes 2 ©

(3) SEEZEMZ B T WAL Y R EA T - BRIl
T
Usr\ How Does USP Develop a Reference Standard?

Pharmop

%9 @ o —

Morioatati Bulk Protocol Preparation Sample
Develo?)mpent Procurement EueSamoing Sh'pp' ng

Data Analysis
and Scientific Review Packaging QC and QA Released to Inventory

(from Dr. Steve Rau and Dr. Fabian Jameisonl’ s presentation )



(&lEm /BRI T A 2 2L - R B R A BT » LY
AL o BEPEERA 2 MR — RSN S HEE (External
submission, Donor model ) » 55— FsH USP WERE = ETTHEIL
(Internal development, USP R&D laboratories ) °

FURZ B ¢ IEEA 3 iR —REBUSREEN - 55— Rk
i > SH=REESUR USP BITGRL - MRRRI SRR SE s TR
WEE - R EETEEMER > AEEETES (FEHRAE
AEZ SERIE > AEE BT RS AIERR > 99.5% + (IR
B RS TR > 98% ¢ (s e a2 e
PP AR 2102 ) - 15D - USP GEOR L ERGHEHiAS
bz e M * AR ER R A AR -

A et S B 2 0 - WL 2 e ihES 8
BURCHHFAN TR - Hop - BEPEIHHEE K &8 - BBk
BE - AR AIYE - SR ETHE B S IR, NMR, MS, EREE
I ALEFRR R HTIH B B & 4L HPLC, TLC Rf, Melting
point 5 » HMLZFMESTHEBESEEMNE ~ R HE—2E

o B4R > BEPEERAL B & SLEEEHST (Collaborative Study ) 22
FE - SEEREEATTHY H Y2 RS AR M -
T H AN -



MASS BALANCE STRUCTURE

- Water = IR, NMR, MS, UV
» Residual Solvents « Counter-ion (if present)

« ROI + Functional group analysis
= Organic Impurities (GC, HPLC) (Titration, CHN)

CHARACTERIZED
REFERENCE
STANDARD

CHEMICAL IDENTITY SUPPORTING TESTS

» Description/Appearance « Assay (supports mass-balance and
« HPLC RT confirms lot-to-lot consistency)

. * UV Absorptivity

HLC Ri « Solid-state — PXRD, ssNMR, gNMR,
i ) : . Hot-stage microscopy, DSC, TGA

» Specific Rotation, Optical Purity « Vapor Sorption

« Melting point

.

(from Dr. Steve Rau and Dr. Fabian Jameison™ s presentation )

o R ZAEE ¢ AR AHETT -
o e ZiEIX MBI

o ILENEEHISE | SELEIEEMSEEN R USP i S E s
= WMEeHGNERE -  EERZE (FDA, Heath Canada
F) KBSk (AEERFEHLEESE) -

\\\Xv

o HIBOTEEEETE ¢ IRMHBIREF#ETT - RIFE 2 PER]
ERAEEA YY) (BREPT EZ A EY)) ~ Ay (RE(LEIA
S ) RIESMEAMY) (BeRAR K a'8%E) FAr4Y)
4&F0 (HI 100%-% sum of all impurities (w/w) ) °

o B RMHBARERHETT -
o EEHEEAELIRIT | (R ET -
o EZRZAEKAE  IRMHBEFET -

2. BUEHERS

A1 Bristol-Myers Squibb (BMS) Z\&] Dr. Iffaaz Salahudeen {XF#es » EEEL
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(1) B URATERE frolh JH o R MR ] — 20t - N R 3 ARl —
SR i 58 A EIHE IO IR 2R S e T oA > 45 SR R IRAS R I B
REnMEEAFEGR - EERERGH SEEE (ATNE) > N2
i s ] RE {5 FH [l —HEICAT IR I - Bl T RE S/ A IR 2 22

-LOT VARIABILITY? — AN INDUST

Qualification of a standard: 2 different lots

Lot-1 Purity (+/-0.5%) Lot-2 Purity (+/-0.5%)

If API purity specification is 98-102%, APl batches tested using Lot-1 with purity closer to 99% may pass -
- but the same batches using Lot-2 with purity 98% may fail!

mmmmm) Either use the same lot (make a large bulk RS) or make sure Lot-to-Lot Variability is minimized!

2" INTERNATIONAL REFERENCE STANDARDS SY S November 3-4, 2016, Rockvil

(from Dr. Iffaaz Salahudeen’ s presentation )

FE (Z) 1 EELZIBWEEE
1. EP #IRiEXE

H EDQM 22 Dr. Stefan Almeling {7 Dr. Andrea Lodi #es > EEBEEERAN

T

(1) BUOMNEEHAFERER 37 (EEIZ: BAARLIHE T » W2k T erE 5 E
VZIER] > 1 EP S IeEE A i B B B B S B oh ([ S slam R P i 1T >
RILHHE B2 #ERA - BoMEzs 512 EFREISEEAEN (Reference

10



2)

A)

standards, RS ) 1% Reference substances, Reference preparations 5z Refer-
ence spectra * YA RS - 48 e K S s op (i S B Al 2 7 A -
JADLETE S A BT 38 B AT 0 2 AR e 2 T Y - BJOM &% B AT
Ko H = R A EER M IEAEAE L (Chemical reference substance,
CRS) ~ AEPM- e L (Biological reference preparation, BRP) ¢ H!
TS IEAAE B (Herbal reference substance, HRS) o Hirft BRP Ay 4k
FEAES: (Secondary standards ) - ZIFEALIESE WHO BIFSFEAES > AlRZ
rlE . BRP f—a = #E 5, (Primary standards ) e

CRS RE(A[r Ry e SLE R » 43RG T2%EE 28% > FH#E—FHKH

W IE > SERISER MG 45% 0 SR A MRS E  (SST/peak
D) FHER G 16% - A Ei)EtEsER 5 1% > S EAE ST
15 17% » A4iE EsEE A 11% (GEORED -

Ph. Eur. CRS : qualitative vs quantitative use

Mixtures for
SST/peak ID.
16% Identification

45%

Impurities
(qualitative)
11%

Impurities
(quantitative)
11%

(from Dr. Andrea Lodi’ s presentation )

BCOMEES 5.12 72 Rk _8HAFAEAL (Secondary Standards) JEfEETR EA—&RAR
A [EI BRI R - R B 2 MIEt U A T B — 4 i
ZAHRAME o AR SRS B AR S 2 PR T ALY -
Teno I HATAE M - T AR S E R T BE EE B T AR Z —

11



4)

©)

ARAE LD o BEAD o (B A BT M SRR I R T
G

EU GMP Annex VI - 6.20 JRE R H'E 7GR 5B FE AR T SE
HLAE Ry — 4R IR & BRIERE 705y s A FT (0 2 4R ASE e S 2 ]
FREFHY 0 B > S8 A AR IR S R B I S L

R B MR B2 FE > EDQM #2[F 1SO GUIDE 34:2009-5.17 Kz 1SO
GUIDE 31:2015-5.3.2 » {EHEELFFE 2 IEME [~ (WL BEER Y &8
HITE AR ) - BUHIRHEE FE AR A 5% 07 4 2 3 PR & A 1 = 2 Y
R - AL E T E B o] R BN R

2. BUEMRER,

i NovoNordisk 2\ 5] Dr. Anne Jespersen {AFE#E e » EHEMEEE T ¢

(D

2)

BIPBUER S > (8 S HAR A o (F Rt T BR it T > LB G
Fy o (1) EREEVAERAE 3 (i) HFRAER A S I 245
(il ) "] PAFEIZ A BES MY A ELE T ST Z 100 T 5 [T B S AR oy
HEsE o (EHERELS ¢ (1) REESUTAR fndg B 8 2 S an i A A A T
ez mbg (i) HEREIREE At E AR EEHE E #  (dii)
AT BE #6448 L S NS AE i AP 552 2 S B &5 SR HH 8 St AR AR T R TR T
e Z b ¢ (iv) Q18 R SEHLIE S (e AR bn - B4 AV —SZ 48t
PRty -
oy P TR P S AR i SIS TR Y > FRAEME S AR S o 1]
RERECRAIE MY —20t: (BB AR M2 ) - g —2y
S LSS G R ST ERST

o —UIREE A ¢ B DR (20-50 )
o HHHIBEEREL AR ¢ NIRRT EHIRE (10-15 )

12



A)

4)

©)

FE Y s Y S B b S A ) 22 v e 2 B B > IR RE B
R [E SR B 2 S A TR RE AL - SRR B R A ek A
BrFEh IR EERE - B2 S A IR by R (4 s
FOE A HEEE ) - A [F] S B Bl [ L ] 2 3 BT 22 B

JIN o

075 WHO B FRARAE fn > EEATA SR LAY B I s A R B I 2
WHO BFEIEAE S - AUV HIE A E B2 e A RIMER L AU ENE
U - 40ik= WHO BUFREEAESL » AT A SE UL FAH [FIRY A E
i E (MEEHENAHERE ) - sUEEH I fIAE FHE AR
an (St HRE(E) -

A RBE NSRBI R E L FE G IE - A5 (E s B IR i B PR fih

FOAL > DAEOR R HTREJk/ VA [F] GE HUTEAR S 7 22 3 - [ m] e R/ DAt
TR TR B B T E L

T (2) Rz SRR L
1. EP A&y e i
H1 EDQM 27 Dr. Stefan Almeling (X5 - EREESRAIT ¢

(D

2)

A GUPTB IRARAE SR 2R 8 - W o0 B B e i A VP A St i
B FH S AR > DR o FH T BRSSP (R T A ) 2 S 1
EEM -

WA ALY fe B MRS IR 5L > ATER T 51 fE 7 =087
(D) R Ry R & 2 BRI © () BESRES
WY 2 BIRPEAE L o RIE - A S IR PR S A REH R ) 0 38 > |
ks s (1) B A (ftettiEesm) (i) BEER IR
BhRG Z Ay (FUEtEA) @ Gi) REERAFERESZA
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s (e -

(3) EEILA G AR AR an B S Y i A L AR T 98 1| BAL S 1EE 7 e R
r o BN G E B 2 5B 5 A E ERITF AR 95.0%2L F -
WA ES B 100% mAETERE « EIE/MNIEELAZA
AR IG AR SR ST MR AR T IR Y ~ ST~ H2MREENE
#r (Thermal gravimetric analysis, TGA ) /K MHIE (FRERAHE) K14
A LA — AR HETE 2 & & (assigned content, ¥ HA
TEERIR 95.0%0 A FETERIE ) BARE - SRl is - PRIERIAS
85N > M FRE S counter ion 73HT o HEAM - AEHERETA SV LER M
e (CRS) HETMEPZ (Salt form) HJEEER[E - th ] REELLE
BRG] o PRI & A E S IR s b 2 B A PR AR m
(b=t EEHAA T (Stoichiometric conversion factor ) © EDQM 717 %}
RS L 2 R A D ]

ESTABLISHMENT PROCESS

Need for a new RS or a replacement batch

l

Procurement

(Pre-establishment) / \ (S/DS-profile)
\ FiIIing /

|

Establishment

|

Approval / Adoption

|

Release of RS for
distribution

(from Dr. Stefan Almeling’ s presentation )

2. USP 23w 5 ¥ %7

14



H1 USP 2 Dr. Ren-Hwa Yeh U » SEEMREERATT

(1) 7B USP FEEEHIE < B0 NiE - HATSEETA 876 firEizx 28l USP
TAEHEED)  BE 724 (DEFRE S - 144 {2k H FDA RYBURER K
8 fir HA BURFAEE (ES5BBINELRIRE b2 BURRER ) - 724 IEREE
FH o H 415 i1zl 24 ({HH %X ZE 5% (Expert Committee ) > 309 {72
B 58 EEE 52/ N4H (Expert Panel) » BEEFHEZRLTH 7 liieaA RN
SR ERSME R - 57A 144 (12KE FDA WYBURFE » B& CDER
( Center for Drug Evaluation and Research ) 99 firz ~ CVM (Center for Vet-
erinary Medicine ) 20 iz ~ CBER ( Center for Biologics Evaluation and Re-
search ) 9 i ~ CFSAN (Center for Food Safety and Applied Nutrition) 8
fir ~ ORA (Office of Regulatory Affairs) 4 firz ~ OC (Office of Compli-
ance ) /ONDQA (Office of New Drug Quality Assessment) 3 fi7 & CDRH
( Center for Devices and Radiological Health ) 1 fi7. °

L!Smp USP Standards-Setting Bodies

Council of

usp  — Experts \
Convention !

Joint Standards-setting
Subcommittees

USP Staff -

Expert Committees Subcommittees

Expert Panels

X -

/7 \
AY ~,
AY
\

Stakeholder

Advisory Forums & .
. . -_— = Election of Experts
Bodies Project .
————— -> = Recommendation
Teams
XXXX = Recommendational body
XXXX = Decisional body

(from Dr. Ren-Hwa Yeh' s presentation )

(2) USP {EzmFa(LFESE - USP A 2005 3 5F{54E USP-NF 27 i
TEE S WEE T4V 700 e misny{EER o B0t > FDA §A 2010 SFE 1 T —

15



(R /BN (Monograph Modernization Task Group ) £ USP
HEEGPE » DUmR EERERAULZ TR < BB/ NER B2 E R %
BAEAYE R - R Rl ERRIBR Y A T A A RAF B SR - 2010-2015 4
bR T RS EEACHY 7055 » T AT A B B B -

(3) USP REHMBRIA A B FR R ALY B - M E Bha Rl A 5 R
o > DAMERHE s R D AR B 3t R eV S A R 78 7 VAR 2 A RE
M - USP HFEAZE#E I FDA &1F » IREREILZE T I AR AT R
% - DA (EER AL - e 35 FDA ~ S FURIECAH BE B 74
USP-NF FELAE IR K -

@ (B LI 5 240 M E

BU,_§@ ‘ Monograph Modernization Prioritization Scheme

OTHER
Test

+ Update packaging

and storage conditions
+ Update some test
methods

(from Dr. Ren-Hwa Yeh' s presentation )
HENEEE

o WEINEREHTE HEER SR R R - AI<197K>BU<197TASETA)
SRRy

o EHTERMAMTHERER -
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s el B AN AR -
s ek B B A AR -
DL HPLC 2% UHPLC Hift TLC fHEHFEFE -

EHUBR YR (TS e E Y GC EyREMRE HPLC &
) -

HERERRRRR PRI R (AR ~ SRR EE ) -
BRI R RS -

EREEIIERER Z AR (BIAnEEL) -

FEHARVE HEUE

B TR AR A

6) filEwmZ ERrEE

PR AR Z (B -

SR RN S i -

FEA I EREC

HArEER (Bt - (B E) -
BRI R A — A B A -

(6) USP #EfTHEHAVHRIRE S ¢

Bz e Rt - FREEH R E —E2H -

Hi USP Eha= 5{TW 8 MBAES © USP HATESSE] ~ HIE ~
R EFSEERE

Bl FDA ORA BEEa=#a] & FHFTMIBES ik (Cooperative Re-

search and Development Agreements, CRADAS ) °

HARE SUHA G E - A HEE R EE S (Consumer Healthcare

17



Products Association, CHPA ) ~ BRI TIEE Z 1752 ( Excipient Trade
Association) -

o MABEZR/NHERRAEER © @FHUS B2 8%
o HAHMZEMG(E « e UORER (R > ] (I H M 2E sty

(7) USP 2 S AN SV IR L HIERE P T

Usr\ Reference Standards Inclusion Guideline

U Pharmacopeial
Convention

Are any of the following conditions
met?

It is a toxic impurity <0.05%
It is a member of critical pair
N . Relative response factor < 0.20
Y
Is RRF 0.8-1.2?
|: Y
Is the material an existing New use
N RS? request
| Use RRF I N
] Y
Is the material readily
in open market? J
Use one of the following Is the material sole
options: source?
DS or existing RC N
RS

RRF as submitted
RRF rounded to 1.0

Includea Include reagent
New RS request reagent for and source in
material monograph

obal Expertise rusted Standare mproved Healt COPYRIGHT 2015. ALL RIGHTS RESERVED.

(from Dr. Ren-Hwa Yeh' s presentation )

(8) USP M HE n] &2 fE 2 T AU b (em A4t S AR NG &
B> g8HE40T ¢ http://www.usp.org/usp-nf/development-

process/monograph-modernization/list > |55 f & 4t S E R S -

=

18


http://www.usp.org/usp-nf/development-process/monograph-modernization/list
http://www.usp.org/usp-nf/development-process/monograph-modernization/list

Higt Sujatha Ramakrishna
High Clydewyn Anthony
High Sujatha Ramakrishna
Higt Sujatha Ramakrishna
High Sujatha Ramakrishna
Higt Morgan Puderbaugh
Mary Keleck
High Sujatha Ramakrishna
Higt Shankarl Shivaprasad
High Ramanujam Prasad
Higt Feiwen Mao
High Sujatha Ramakrishna
Higt Morgan Puderbaugh
Higt Morgan Puderbaugh
Higt Sujatha Ramakrishna
Higt Sujatha Ramakrishna

High Heather Joyce

Higt Clydewyn Anthony

(from Dr. Ren-Hwa Yeh® s presentation )

EE (W) : s e
1. B AR mE RS R 2 A

FARERERI4ERT » FH USP 22 Dr. Tina Morris A& HE - EEHEHEL
—F :

() F— AR LR P e E 1925 F2RE RS - &
ik B R B 2R R E A S E AR E ALY B FE T =0 - FRE
B B — T A BN - s E N P DU (unit)
EXFIFT A B RIBIE - WHO 491 Bl PR A2 248 5 2 I A3 1t

(materials ) FIEEMEERAL » Wl K BIRR PP I RE o & I
L E R BT VAMESH » AT > SR 2B YE (Certified Ref-
erence Material, CRM) DA SI B fVE E-FHray  XETE8UE » JRFtG
R R AR BRI Sy i L0 - TEZE WHO AR PR A A il
S IE AT i R aUEE 2758 CRM 2 Bl % -

19



Q) EVIMHOIGE 2 275 S B A P P IR AR an B

Important Dependencies

P‘ulnwm«ll

Comention

T World Health
Organization

With highly
characterized and
more purified
materials, the
question of potency
often evolves to a
question of specific
activity

é Bg Calibration of
= National/regional

standards for
potency to an IS -
— establlshed practice
for global multi-
manufacturer
biologics

Value assignment in
Sl and by mass
balance has
become common
practice for
biologics

4
COPYRIGHT 2015, ALL RIGHTS RESERVED

(from Dr. Tina Morris’ s presentation )

LS AFEIEAEY > R
St o VI SE 2 27 6 L I R TR B SRR Y B o (A AR (D12
EE 3 e 8 i e B R R S8 i S8 Z AHDUPE A 1T AR P P S A o P (0
EERE - M AR Z EAEE A TR - HE R T
7%

\

\)

Key

Characteristic

Biosimilar Reference Product

Biological Reference
Standard

() THEHSSYE R E R PERER Y H R (8 A H 89 2 3 A

Role Defines quality attributes for Measurement tool across
similarity; clinical characteristics; | laboratories, materials,
comparability generally methods, and time

Presentation Dosage form with defined shelf Formulated for long term
life representative of single fitness for use, as inclusive of
manufacturer product as many relevant products as

possible

Defined Compliance with label claim is Potency/value is assigned and

properties assumed defined

Drift Products can drift and evolve, Reference standards are
even with the same manufacturer | designed not to drift

Availability/ Depends on innovator/ supplier Is assured continuously by the

circulation of original material responsible organization

(from Dr. Tina Morris’ s presentation )

\

BRIy

20



W& (Bioassay ) Z AN - FRIcHERRZEYI I AZ BT > AL
Bl - ftsEREBERA - EEYFHIEENASEER - it
SERER o FFE DI unit to mass BECAEREE - Wfts
RS - FREE PR T 2 (ERI%H] ( Mechanism of
action, MoA) EECLERE » 1 TEaErhee RS - BV EYIF:
PSRN - FEE SRR ITAN2F M REEH MR e
SR M - BRI NE

[Jg@ ‘: Suitability for Use as a Driver in the Bioassay

Utility of an associated reference material should be
based on fithess for purpose

(from Dr. Tina Morris" s presentation )

4 BBEEYEERE > o EYEE > CHERAR TERA > HEK

pZzEHEEEREREAEREE T > ETLUEEEA EE S

BIEE EME (Specific activity ) ZRFE7R > A0 unit to mass EL&SIELEBHAE

HoEEERTIHRsZEOESEREHREHEMEM - FFUT
<

21



SP Units and Mass, specific activity — When and why is
et it still important?

Insulin 28.82 IU/mg | USP and EP, yes Recombinant Mostly, EP: no | Units
Human 28.82 USP USP unit =IU bioassay
U/mg
Somatropin | 3 1U/mg USP and EP Yes Recombinant, | Mostly, EP: no | mg
3 USP U/mg | USP unit=1U mass assigned | bioassay
Glucagon 11U/mg USP and EP Yes Porcine Mostly, EP: no | mg and
NLT 0.8 USP | USP and IU are bioassay U,
U/mg assumed assuming
equivalent 1U/mg
Filgrastim | NLT 0.9x10° | USP and EP, IU | Yes Recombinant | Mostly “
1U/mg of in both
protein

(from Dr. Tina Morris’ s presentation )

(5) HERRREE S Y FEME AR RS - TRIEMALMmBkA R ZE EPO
Folfi » BnIREAE fn B MU IR L RS S B AR W) A% (i vivo
bioassay ) &7 WHO AE MBI IEAE i DA PR LA (TU) - 8
SRR EH U S AR ) 3 BT R B 4 L ST 4 B B S R A L D
HUfS TU Bi iy - LSRN 2 2 S A RS RS S M52 (in vitro bi-
oassay ) ZRETE SHEIE 2 1U B

U r\ Understanding Commutability Remains a Key
= Issue — EPO

International standard (1U)
In vivo bioassay (IU)

Regional (e.g pharmacopoeial
reference material

\ In vivo bioassay (IU)

Manufacturer X Manufacturer Y
In-house standard for product X In-house standard for product Y

In vitro bioassay (IU)

EPO product X EPO product Y

(from Dr. Tina Morris’ s presentation )

6) WIFHHEZ (Glucagon) HfFIE(TEIRREATNE © 1960 SBIAAIR FHil
ZISEE L+ 1965 4 USP 55 17 HEER R HIER B » 1969 45
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WHO 5 — PR B EEAE S - 1998 RN E TR E 5]
E7 - 2009 A USP EETEMHTHER R - B &&= HPLC 7>
POEEURAEIHIE S » 2011 48 USP #1 EP [T 3L A E A AR T
WERSFYYE » 2015 4 USP f2HiHiER 2 #es MY Eslbs - USP
G5 HETHIE R Z e dHRE R 2 S Y E (RS SN V)i B A - TEX
MEEHSRFOR AV AL » BEA - SETTHHEZRAE 2015 R 3EE L
i KR ERERAKTES - 40 Octeotride HATEER API fEfER £/
H 15 LI E > Desmopressin HRi2Ek APl fLfER £/0F 10 L E -

2009, USP

2015, usg:

1969WH01 t b d Hy
1960, Gluc: g Int
(animal-derived) Sl d d'

imal bio:
markete lyUS Glucagon PF41(2)

OOOOOOOO

1965, USP 1998, 2011, USP and USP to
Glucagon rGlucagon EP co-develop .
monograph marketentry shared introduce
fficial in us, 2 reference Glucagon
UsP17 manufacturers material for
rGlucagon recegtor
/ cell line
reference
material in
support of
In Europe the in vitro
: bioidentit:
bioassay has been did

completely eliminated
as a compendial
requirement, but not in
the US!

(from Dr. Tina Morris’ s presentation )

(7 LAFHEZR (Glucagon) FyBilHEfTEIRRELATYE : 1960 FEEPIRIE  THik

ZER BT 0 1965 4F USP 45 17 ARIESCUCETHIEZEE » 1969 4F
WHO EV 5 — B R ERPREAES > 1998 FERR TARFHRZRE AR
ErT 0 2009 4 USP EETFH-IEZ R > BEREREL HPLC 7%
HURAEYDMIEE » 2011 48 USP I EP L[E T RN TR HEZESEY)
B A A SEYE > 2015 4 USP Heti s > BN EYISE R
sRBE 0 W5 EETHER 2R Mk 2 F Y E LSS ME Y E R
BRE R o TBOMNZE G R BR AV 3 0% o BLAh - BRTHERTE

23



®)

2015 FRFEE L RERWK G EERMEKEY TS > A
Octreotide ( HEFHEL FfHERFRZR somatostatin /Y \FEIKEEY) ) HAT#ER
API fLFEREE/ DA 15 LU E > Desmopressin (&% vasopressin [E/4H
Y)) HeleEk APL g 2/0A 10 RPLE -

ATH NIBSC B2 NIST TES3 Bl T AR US4 i« (HH AR5
KRTE > NIBSC #2172 WHO Rituximab EdFE2%3{75 (International
Reference Reagent) f4BEUSUERER » et A 7 7ARGEERHAE A 5 M
NIST Z17 BRI an (R (R A2 WM e o AT A

2. £ Rituximab XEAEMEARE({E WHO BRIFESE 5
FH NIBSC 27 Dr. Sandra Prior {XF2 e - EEBERESRLOT -

(D

2)

A)

BWBEN TR SIS AR PUREEY) - B R R Z AHT A&
Ve RREEY) - A SHEEYINHZ A SR EEIEETTHFE R
s Bm o [EIF - 5T % BLERDUAG S5y BN i TE R & 2T 39 Y
CEVEEE” A E o NS E Y T S IR 2 H]
Kt AT SR PTG SR R R - Hoa R MR b SR B > 57
A R AR B PR A R B e & ~ B BOE 2 B T I
TAEEAYEEREK > NILERGE TR TAF -

Rituximab ‘ZfFAF AJH B AMEERARERE CD20 HYA B & BT
A2ZEY) - CD20 EEELIANN pre-B F7ME5E2HY B MERRLIA -
It Rituximab =] FIACGEFRA B IREEREE 2 BT 2P > AMREESE
B ~ BIEPRTFRIR L B i e e iR - AR SR R e 2
AV ERERE SRR LB R TS - 1SR > Rituximab #1255 —(A
RETGEESTER AR UREE (BEESEAER 2013 4 11 HE
HH) > SoR BUSIRG T BG4 7 ST S HLAE YA (D2 -

Rituximab AVEFEESHET B 408 EAY CD20 » EER: B 4HAEAYIE T4
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W B A e FE AL 4 f 55 1%k ( Complement Dependent Cytotoxicity,
CDC) &M ~ ZFE AT ( Apoptosis ) 1T 88 1< & 7Y 41 B 5 14
( Antibody Dependent Cellular Cytotoxicity, ADCC) HYZH& o CDC JEM:
srirERrE CD20 S/ a4 SR Rituximab DAY FSET70% - 2
A o3 M7 7575 (bloassays ) 85 F M fi oA - B 2 25 BUR DAA
Rituximab K HAYRAEE LY b T AR A LR A WA

(4) NIBSC &1 WHO tBranRf v A= F s imiy o8 Bl 238 - BIEEARDT
RGEEY) o BRI an ] P W OR 2 S B A B R UG B Y L L E )
Wz A 2 B PR B P s B 0y & 2 MM — 20 - IHINERF L
BRI B E MRS RS E MV E B - B S B RS UAS EE Y 5B
e AR R b B 5% A B R s B R - A NIBSC e i 7 it
Rituximab {EaEETLE (L2 WHO BIFES-E 5 -

(5) & L#d Rituximab SUEEEREAE( L 2 255 R FEEESR - HIA
e R EE Y WHO 105 FE 2 AR EILERZEE (Expert
Committee on Biological Standardization, ECBS ) &ri%nijiAeE » HIt&1%
WA EIE G - HZREERAHAER T REREFRR T Rt
& Ribey ERRFEIARERER WHO AR LB R Z gy
AOBHE R > AR GL e R FAHEE -

(6) NIBSC 5K Rituximab 3 EHEABRERHE(L 2 25 0ARIE - HATIERETT
Infliximab f¢ VEGF antagonist X Bz EnteE (b S5 5mIAE 5 T0F -

3. BERDIRSE R

FH NIST (National Institute of Standards and Technology ) Z Dr. Mike Tarlov {X;
S BT

(1) SRR AR b e AT TS NIST > Z2BNIERE Z A RS =
73 BOIR (RS TTE 2 I E S (R R IR AL S » NIST BRI
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2)

453 ~ FDA et ERg Az R # V) S F - MEERRAHIE
e

NIST EERHIAE S EY)E 8671 /2 2016 4 7 A 28 HAMZ NI LBk
fife (1eGl k) HHFHRIEN NE - F508 800 oL - JRER 10mg /

L > J&FX histidine buffer » ieftE & - 40fEE MS HikE2%
85 - HA@mERM - (1) S A28 80 (=TT
¥ (i) R ERSN RGE AN (IE R B A 2R
an ) 5 (i) SFAEHTEY ATl -

Development & Life-Cycle Management Plans of NISTmAb

Reference Material (RM) 8671

¢ 16 L bags bulk material
* 100 mg/ml

¢ Interim RM 8670 y:'

-10mg/m. N e | €

« 800 pL

e 100 mg/mL * 800 uL

® 10 mg/mL

oot ians |
l o > | gmem | [ | L
b

« 800 pL
* 10 mg/mL

¢ Used for qualifying RM, l\f@ Replacement lots

methods & book series

A)

A

v 7 =

8670 .
Interim Reference Standard NIST Primary Reference Lot

(from Dr. Mike Tarlov’ s presentation )

NIST BEfRPLRESEE 8671 TN EEE  BERTE KT —M - %
EMRHE - SRR (WTED ¢
Purity, Identity

« CZE (Charge)
cSDS, SEC (Fragments, size) |
MFI, DLS (Particles) i
LC-MS/MS peptide map - Informational Values

- Reference Values

Glycoprofile

(from Dr. Mike Tarlov’ s presentation )
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e Homogenized - * 10 mg/mL
Bulk (14HB) N S
e Multiple1L o>

N A | | TEEEEEREETEEEE
I

« #1 (14HB-D-001)

o #2 (14HB-D- 0021

o #3 (14HB-D- 0031



(4) A NIST EipiiesEYE 8071 ETxEn=tE Attt Er 0
NE - BEHIEED () SHEEREREM TR 2 g2 5 (i)
FHEEVBIERY NIST 258 5 (iil) (2R R BRI &1E -

Interlaboratory Measurement Comparisons Using NISTmAb

* Help assess variability between labs and analytical technologies

* Can help inform development of potential NIST reference materials
* Help foster collaboration across global biopharma community

HDX-MS of NISTmADb Fab Glycoanalysis of NISTmAb 2D-NMR of NISTmAb Fab
* 22 participants, ~ 8 industrial * 108 participants, ~ 50 industrial « 30 participants, ~ 11 industrial
* Manuscript in preparation * Manuscript in preparation + Samples sent out

(from Dr. Mike Tarlov’ s presentation )

(5) HoAth NIST IEAFRHSE I SRR T R mE S
o EABEBNERY) (2017 FEFHIRA)
o EHRPIRRZEMESER (FIsT)

o NIST HE#rpiAeZREAR « ZHERAER (elycopeptide ) ERIEH (5
&)

o ZE (Glycan) MS ERHE (BHET)

o  CHO 4HREFERK R ACEHT) MS EHHE (FH#EH)

o R E/KTETESIHEE (on-line water bioburden analyzers) HY#E
SRR

o HAth IgG i : 1gG2 » 1eG4 & E5Y/E

o HUEBZEYIAESY) (Antibody Drug Conjugate ) - JE{bI2EE

o CHO 4l EHZIIZS5YE
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EE (R): HREeEn 2 BREE
| EFREFEE-EEE 2B
FH USP 2 Dr. Andrea Iwanik U E: - EERMHESRATT

(1) USP AitH# 3,600 fHEAEN - FEFEEN—HER S (SRR
) > HAL RS R INAY 2 FEAE EERA © Rockville (H 2007 F5#E ) £
Frederick ( H 2016 FF#E) & & o

(2) EHEME BT HERS T HIREK - AR E R HI B 5 - 10HEE

P2 ¢
o IR SR | AR AR R, - —

A 7 R TR BT -
o TEREEARIEE K TR -
o HEREEHE PRI -
o HERAPRITEOIREE | OEAISARES -
o YRR © BRI SR g
(3) EFESEI BT ;
o TG ORRT  FHEDRAT - B - B - R -

o TERDRRI  ZESASE - RIEREERRN (ALSHE - SRS
AR - PSRN - TR B - TERDR TR
RIEZ % -

o HERELIEARG RS EEARGNIREEERS -

4) USP B LR R 40 h
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Use Material Storage

Bulk Storage

(from Dr. Andrea Iwanik’ s presentation )

EE (X)) : EEBAATHIET
1. E% SRR B G 2 Bk

FH EDQM Z Dr Sotirios Paraschos AfREA T S AAFREH S - ERESFT -

9y

2)

EU GMP 55 T #0755 6 7 6.20 #ii ke * FERRIL & H FEHA A ARSI AR
Hehh o HUEASNIEE I FE B RERR B SO AL - & B TR0 ] 2R Y S i
HIRIEAE an A AR - FEMRSTBE R OF R — SR IR it - PRIE AR
St T oyt b R e (ARERE I H A — g A IR S 1 26
P HSZOE - AR 8RR oL ) - FRIEBIR EE TR HAMf%
T - RIS EE g S IR e a2 N A & (R Em iR ey H A

EU GMP 5 #0355 11 % 11.17 4l R JFREERDER B & US4k
HIREE G - T — R IR A AR AL - MR HAR
R e R SR R B 2 AR R 8k - BB T e A AR EUS 2 —
OB IEREAE b > A H R RO B E R Y — 2 i E R
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BIAT{EEAS -

(3) EU GMP B3 11 & 1118 Atk © A5 4% B B J7 30 rTHY SR HL
oA IaiEEL > RIERIZ A — S IEAEE AL (In-house primary
standard ) - JEEAE 1T 8 & S DA IE 57 il T 5% — SR S HRURSEE A Y 88 5l

(Identity ) BR&UFE (Purity) - MfE&ESFa% S HIEA 2 AHEE S

(4) EU GMP ZE_E5 11 3 11.19 #liky @ & 6T M At b e i i 3l
g ~ sl ~ OHIEL - R EGETT o St TR B IR L E A E R A
i Hh B — 4 S HE R A i 7 LS AR MR A A M - HL At — 4l g
AR LR R A T I T EE

(5) EDQM #HAFRIEER; GMP EAZEE R & ¢
o EAEMHHIRITZEUMNEEH CRS 4B T, o

o WA IEMBITTER > BEERNEEZ TIFREE

=
g °

o M T{EFEREMLESEFHEE TR EEENE CRS FRAEMIYE

5%

o T {EHEESLAVHA R EE B -
o EELMEERBE -

(6) EDQM f@tiH 2011 F£2 2015 FFEAERZ R ELEET 66 {5 > #83A 29 15
TRACER B IR AR - H A 4 THESEH FE#4e (Major defi-
clencies ) » FEERHIIAIT -

o EUANTULIFERNESEIRZ M AT XYZ S Ha e g A EE
£ BU GMP 5 #5756 11 3 11.17 -
i, (1) N&i) A BUNSEHAEAES, (BFEEERE 1+ 5TC)
M KFE A B B S i e (B RE -
ii. (i) XYZ BoMEE s I LGB N 200 T (R



1l

— .

1l

B 45T )

(iil) A7) A RS TIEREREMS -

LTl

11.17 82 11.19

(1) R an R AE

» S AL GMP Pk 2 Sof HRAS ot o e 17 B
FIHHRI NS B EAMERE > X EU GMP S5 #7336 11 &=

BWEE AR RS -

SST FRAESL R A FIHYE 7 ABC (CRBIBEENE]) 2 -

(i) AR HEREIYE (Related substances ) HY /772 ELE
T T ARG 2 57A R —80 ENERAAYIESY)
EHZAE BT  mEATREEA ABC AEHLERTE

a) e

(i) AP E 2=
IRph = ] 3G

W -
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g~ 05 B

1. REEEEIECN R BRI R B2 2 g5t - SRS B A A
BRI TT > TEE HATEAE St B R (o P Bt ch (e BB A BT 1L - I
MHERZHHIER - %L IR f g O e 8 7 e e 7
ML - P HREE S A S IR I BT 6 H - /2 SR T AR

B SR B o 3 SR BB B P AR -

2. BOGREgE G A S SRR Sn (IEHE IO T Z BB - (1) ISR A
BRI S L A T B i (i) SR it B AR
MESFRAHE R A (i) [N RSE SR ALt R A 2 B s Ak 11 2
an AR T AT B Z i (iv) SEHLTEAR fn 7 BEFRRARE - [N
e AT R VT R P B HEARAE i SR A R Y > PRASHE R AL ERES S
i BEMEOR DT SR — 2L -

3. AR A BRASE A S RR B 22 B e g B IR AR o - DRI B IR R V)
SR AR SR SR RE ISR R S F - B E{fEm ~ oo AR IR
He i Z BRI AN - DARBORER AT RE T DA R SR SR AL ] 2 2 22 > MR
ARSI A > HUE RIS B RE E ek /D SR 52 o B &M A
J& o WHEEEL A F WA BN EEE - (A RS EA FEHERE Z
FIHATEAE a2 BAE A/ -

4. RENE A TEE R - EDQM #2[F ISO GUIDE 34:2009-5.17 52 ISO GUIDE
31:2015-5.3.2 » fEFERRFE Z ILAME T (A1 8EE L 7 & 8 e I
Rehn) - EMAMEE BN Z T A2 MR EEIT S 2 M e 8l
2R e | E B EL R AT A BH E A EE TS -
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BPRDUAGIR AL S R R i DR ER Z BT ARV B RREEY) » 5T 2 Btrbie
SR SEA TR R R S L PEEY AEYHOEET e b o R
KIBLLE YT I Z AT Rtk - 2RI B PR DU RR SRV R -
HIGHF RS0 X HE - WHO DA EIRE R4 EE » o B EERY
REZ EE BRI AR BRI 2T K > NILERGE TR ILERZ T
E - REIVALEFFERE THE > TeTTH IR B S IR B g i
oo B ABRAE Y] - DAFIAIEAR R E fn b8 < an /B R B TR BB P, -

AVIREE 2 25 8 B YV IRERE L B A R H Y - AERARER -
AVIMRSE 2 25 88 il 2 IR B SR 8 i - SRR (UZEEEE e
an'E B R B SRR EE AR AR 5 AR S IR e an (e s B g ~
e}~ AR 2 BRI TR -

A3 NIBSC 84 NIST 157 AT SRR AR an  (HELFZRELTTAI AR
[d] » NIBSC ##/# 172 WHO Rituximab BPEZE 5 (International Refer-
ence Reagent) (REESUERERM » St AR A RERHS A 5 i NIST 2
I 7 BRRRDUAG AR A B B o A A

S LT & PRAE R BRI AH B S N S Jre i 2t - ORI
AEE - (R BRI Ot s - AR R aE
A AL B R PR - BSEB VA B E B - IEAh - MR e REdREEH
s 3L > SRR A VAR i BRPRAE R o DRI LA R L R 4T
S S AH B S HE SR S VT R - TR AR Y 1A S B R TS
o 0 A BRI B4 R SR 2 S A R B B PR

><\f
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Establishment of Referenco Standards for Blood
Bo

wsos for NAT-based assays in Tahwan
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