S, (B D

2010 B3 & Puk f'%ﬁ]‘ %ﬁ (National

Biotechnology Conference)

PR

TR R S A S

I I ¢ P

VB ¢ 3

HUSIEERS ¢ 1% S 99 5[ 15 1% 5 F| 22 [

B FI 1% G 99 F 8 [ 9 [



woR

HHTQ9F 5[ 16 1= 99F 5| 20E'%E%“L[ES“"JD"‘[\[EﬁL'[if"i[l’ﬁ%ﬁ'“?”?\ﬂ&’
[';gﬁl[%@;Iﬁ@%ﬁﬁ%ﬁﬁmmerican Association of Pharmaceutical Scientisi§*
AAPS)= BE D 20107 [l & Pk fﬁ?ﬁ]‘ﬁ(National Biotechnology Conference

8 NBC) » AAPS FIURir EIEREE 1 FY * - @1 PPV ER TO BT | 1
A B RS R R J’ﬁPBrJIﬂlE#“%V* VPR R SIEA

SRR ¢ SR R ¢WQW%ﬁWEEE CEEY
P BT ORI P W AT SR -

2010 iU NBC &/ FA EVEH 3 J%[_%EF]‘TU 1(symposium) rf’jlfrj[f[ Eﬁ N
R UG BRSNS A S R R e T
93 <1 1) A o R 22 W - 2
AT g 7 M WD R LY 3 05 T RAER Y IR
Whoo A IR[EBEY 3 i&ﬁ‘]‘ﬁ’ﬁﬁ% b i%’ll’ﬁ‘]‘ﬁ(EEE‘ﬁu Workshop on
Strategies to Address Therapeutic Protein Drug rdcteons during Clinical
Development) — B #FAE(E L 1% Scientific and Regulatory Consideration for
Assessing Comparability of Biopharmaceuticals Rret Post-approval)flﬁé‘rﬁ’ﬁ Fl15E
?&E;Eﬁﬁ’ﬁﬂ/ i F 8% T Purity Analysis of Biopharmaceuticals by High Penfance
Lab-on-a-Chip and IEF Methods =2 % rﬁll?é? fi e Al H | [ ﬁﬁﬁ@@
ST R VRS RN FDA EWE'W%BF’FJ(CDERE‘” CBER)E FIuRLE i
Y SRS AP AR T B (Y



I 3
O el 4
= THMHER
(=) P frommmmreemmm e 5

(i -3 VISP | 53 B T [

D R i 8
(=) FPuibmE FE?’F(Bloanalytlcal method validation)------------ 9
B 13

(% Po by 7l e e bji%lf[k“ﬂi{[ﬂ:—rlﬁl

GON R R el T e 16
() Y ke 21
PU + o Bl emmmmmn e 25
I e 26



N E lE[fj

A EIpS ?iif?%glI%*’Jp%i[a&i@ﬂﬂ%%&‘%ﬁ(American Association of
Pharmaceutical Scientistsiij AAPS)ERBE D sl % + P fk ﬁﬁﬁfﬁﬁ‘ 1 (National
Biotechnology Conferencefii*i NBC)5* ’E’"ﬂl Pl “D«Wfff Puk rlr?ﬁf“ﬁ AUBH AT ~ A6
Bt 7 3 AT 5 TR o SR Rl ?J%ﬁpﬁ‘%%iﬁ?@b@ PR E U g o
f?ﬁ?ﬁf[léﬁiﬂgiﬁﬁﬁw » M EVEY RO ﬂ?%@%i& REF1E% T Purity Analysis of
Biopharmaceuticals by High Performance Lab-on-g@inid IEF Methods fifi]"]

SRR S EER) M S E TR (T JFEF[ 1Y SDS-PAGE)] i 478§l

P %Eﬁ:rﬁ I’E’E%FEF,BEF PP Y EIE R T TN

ORI E BT ARG 4 B ]
~ A VR ARG (Immunogenicity Training Coursé)— =4 ;l/ﬁﬂ‘ﬁ:«]‘ﬁ(Workshop
on Strategies to Address Therapeutic Protein Dmtgractions during Clinical
Development) Fﬁ[’%&fj 2 B (Scientific and Regulatory Consideration for
Assessing Comparability of Biopharmaceuticals Rret Post-approval Preclinical
Discovery and Development of Biotherapeutic§)3\ﬁ'<ﬂ\rf’5 [ﬁjﬁﬁ?\%ﬁ HEE T
PO TR RIS~ BRIy W SR i
O o T (AR ] R A FIJ’FE‘F%:H&* I ISR FDA Y
FI-URLENFIGE I - B AR ERE 0 e g e Y@ o R G R
T AR = == B B@'ﬁ?%‘@%t;'/ﬁ fy e



AR (B

A - EER
ZHHA R T (2= A 2D

SEREGICT (N se S el

SR IC L D I T

DO < PIEBIR)  AAPS NBC(REREHHY)
S IR AAPS NBC

S JeL (R AAPS NBC
DTGB

ST - B S (B2 )
SRR IR



= PRI

PN R% e TLE S EE RN S SR BN
(Workshop on Strategiesto Address Therapeutic Protein Drug

Interactions during Clinical Development)

® SEPZgkP Y T (B8 ](Drug-drug interaction {ij#i DDI)— 4&55 5% 4 FEASIY
Inhibition : A %fﬁdﬂjﬁﬁﬂ RENCE SN =N E SN L R I
Induction: A SEPuETI[I 3B Sk o g B SEPuE A
Perpetrator A ZE775% T [ﬁj%@?ﬂiﬁ&%ﬂkﬁﬁﬂﬁjﬂﬁ%@ﬁpﬁi £ o
Victim Drug : A B&P04 = pld¥ig -

® Tt b G VTVEEP(t B R PRIBE )R T B L R
IS P v S Pr=e o 5 =7 869 4% 7 [&H] (Therapeutic Protein Drug
Interaction A TPDIIYZELE ZE-C i - — JE4F - Sf 1evgeprze |
ST BT e T (R R S L3R AR ) B 1T
P Y PerpetratobfiB « (] 53 Bk & LI CH 45 TPDI
T [ e (5L 2 1008 5T SRR R i

® I'JFRfUBETIELE] o BT E P L] N BH(Clearancefff il - 1.2 £ 1%
(Non-specific)> JTkL s 1[4 73 fiepy == i [ A B (Fe regionfii 7 5 2.
£ 1% (Specific) » YT BTV S 5 5 3R AL
(Anti-antibody)ﬁ,ﬁ DA WL*FE‘;J‘U/EEEKEW; RE J‘Jf4*§ﬁﬁ?°,[‘J:JEﬁj
Bl l’ﬁﬁw\%{ I PpLEEEY I’JQ,%T?}’E(CapaCityﬁ{ T B B
LIRS AR 13k (Cytochrom 450 el CYP)R (U8 ARG E (ot
Bl (CapacityJet | » PSP gep VETSEPE | OT 8P R AR o ) 0T 8
Yooy o

d E?E'l@frﬁa?d%'[ﬁ?&%ﬁﬂijﬁﬁ'[iﬁ@ﬁ@ ’ EJIJF%%— WRYB | 55 8P (V3
T & (Interferon> IFN)ﬁ%ﬁE'ﬁﬁJﬁé&(Cytokines)fﬁ%ﬁ[#[FﬁlE@%‘;&Mﬁic‘-‘[i’%
OIS » IR YT R AR O A T SRR



X IFN+R|baV|r|nEl

VIS T CYP3A % CYP2D6I, -

® [zt + T Sk AR sk KT S € Sk L O
CYP1A2 CYP2C9| CYP2C19 | CYP3A CYP2D6
IFN-a 33%)] , o o
IFN+Ribavirin | - 112-167%! 120-322%¢
47-67%)| 42-93%)|
IFN-a 2b 60% | 21%), 40%) 15%) 25% ),
PEG IFN a 2a| 25%) - o o, 10-15%, | -
IFN-a 5-47%| - o
IFN-b 58%)
PEG IFN-a 2b 15%,
IL-2 37%) 45%) 39%)|
IL-10 o o 12%) o

¥ 0y AT D AT R o AT Y

® [t POERRIEE T R (150 ng/mLjup1 SR 5 2 (G-CSF)
m gﬁ;;x CYP3A4- CYP1A2 & CYP2B6%" 37 &'k flush R B D > ||
SR~ % 3ng/mLk 30ng/mL [ YZ - [N i E G-CSF
(= R -

® - ¢ 7 kO AR AR S 1SR o

l ftect of (1 { \1 on C ‘z P E Xxpression in liumzm Hepatocytes

CYP1A2

% Change Relative to Vehicle
Control

4]

o

%’ | EFeEs e E Apoptoas and necrosis was observed
@5 ’/P\\ Fﬁ’.‘ e at the 150 ng/mi conc w‘nen compared :
5 g = e I % \ A to untreated controls ! 2 ;
EU = \ # In vitro data corresponded w;th clinical
5 : \§ data in which no significant CYP gene
E\z suppression was observed at the 3

and 30 ng/ml concentration




® [ ITTERPIE | Y BT T fEE'J(TPDI)?i@ﬁVf—EI(’J?—“ e I i s L
TR - @ﬁfj T R Y- e 217 W (Phasel-INV fi] o (ETERE Y]
BT ASR i §2AE  E
- fﬁ'ﬁfﬁi@ﬁT B 2R 3T :ﬁﬁ@?“(Sequentlala A BEP)

AR V- ER] A+B 8EP) ~ T w2 (Parallel - A1) A P b
= AR A+B BP0 R L 74 (Cross over AT T il F] A+B HEP) |
A=Y IED Y SR e TEBEPIEE ] 5 BRIV B SPE  BAR
S 2 ‘gl‘ifﬂ 90% f£ - -f<¥¥(Confidence interval Cl) ; 6.9/ Eﬂ‘ =2

[
= EJj?sr*[ik %ﬁa;g)ﬁ fi ’H‘.Fldﬁfﬂﬁ%@r—? ;T ARG JJT’T{P:— [Fﬂ °

\*‘&“

® 2006.9.113 B FDA ' m & =8P = f‘EE'JF:‘;“ (‘Ffl VI % E % (Draft
guidance for industry drug interaction studies-study design, data arslysid
implication for dosing and labeling)f ﬁ iﬁ«‘j‘%“[ » N q\gﬁlj +L FDA *E,[»EHE—
ww?ﬁ@?’%?ﬁﬁ%ﬁ RN TR

LG = KRR < R e IFTB*

""'"T*P-Drug Interactions :
Summary of Types of Studies

Therapeutic Protein (TP) \

e : N\

Cytokine or cytokine modulator that have TPs intent to be used in Cases where studies can be
known effects on CYPs or transporters combination therapy with D considered important because of
known mechanisms or general
concern
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Good Some Noon foreseen No
differences
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Texts for Use in the ICH Regions on Uniformity |of
Dosage Units General Chapter
Q4B Annex 7| Evaluation and Recommendation of Pharmacopoeial
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Purity Analysis of Biopharmaceuticals by High Performance
L ab-on-a-Chip and |EF M ethods
J-C. Hsg, B-Y. Lai', Y-L. Cherl, Y-H. Cherl, H-F, Chen
Food and Drug Administration, Department of Healtkecutive YuanR.O.C.
(Taiwan)
Purpose.
Identification of biopharmaceuticals by SDS-PAGH] asoelectric focusing (IEF) is
labor intensive and tedious. To improve the efficie of purity analysis of these
protein drugs, two new analytical methods are cotetliin this study. Both the
lab-on-a-chip microfluidic electrophoresis systewhich was used to verify the
molecular weight of proteins, and the PhastSystehich was used to examine the
isoelectric point of proteins, provided a high pemfiance capability for purity
analysis of biopharmaceuticals.
Methods.
Microfluidic electrophoresis system: The chip-bagedtein analysis was performed
on the Bioanalyzer 2100 with the Protein 80/230 sPllabChip Kit.
Biopharmaceuticals samples were as follows: humeswty hormone (hGH),
interferon (IFN alpha-2b), granulocyte colony stlating factor (G-CSF),
erythropoietin (EPO), tissue plasminogen activdtBA), and monoclonal antibody.
All samples and reference standards were adjustebet proper concentration and
then operated as the official manual suggested.
SDS-PAGE: Samples were separated in reducing credurcing condition by 4-20%
pre-casting gel at 120 volts for 1 hour, stainethwloomassie blue and then analyzed
by image analysis software.

22



PhastSystem: Three different pH range of the sé@paranedias (pH 3-9, pH 5-8

pre-casting gels and pH 3.5-5.5 urea gel) werearhdar electrophoresis depending
on the isoelectric point of the reference matefidle electrophoresis was performed
automatically according to the separation prograsisndication in results. All gels

were followed by silver staining and analyzed afterdrying.

Results.

All of the tested biopharmaceuticals showed idahtmatterns to the corresponded
reference standards in both the molecular weight @@ isoelectric point. The

identification of molecular weight analyzed by tinerofludic electrophoresis system
also indicated a more precise result than the tioadil SDS-PAGE method did.

Despite the protein glycosylation and pegylatioar@ased the difficulties of purity

analysis, the microfludic electrophoresis systend #me PhastSystem performed
automatically provided a faster and more stableegrpental condition than the

traditional methods, which were more susceptibldéooperation difference.

Conclusion.

Our results suggested that both microfluidic etgmtioresis system and PhastSystem
are useful, high efficiency and accurate tools fpurity analysis of
biopharmaceuticals.
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