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functions of endogenous proteins can cause serious adverse reactions. The
methods for quantifying neutralizing antibodies vary depending on the char-
acteristics of the drugs, for example, enzyme activity assay for enzyme prod-
ucts, or virus-induced cytopathic effect assay for interferons. Appropriateness
of the method employed should be described.

It is desirable for the antibody detection methods to be established and
validated as quantitative methods with regard to specificity, precision, linearity,
range, and limit of detection [46]. However, there are some difficulties in the
establishment and validation of these methods, such as limited availability of
positive control serum, and matrix effects due to high levels of circulating drug.
Especially in early clinical studies, validation using positive control serum is
difficult. The use of animal serum in which anti-drug antibodies are present is
one possible approach. If international reference standards are available as a
positive control, the assay could be validated using them. The influence of high
levels of circulating drugs can be problematic, especially for protein products
with long half-life such as recombinant monoclonal antibody drugs. Several
pretreatment methods that can dissociate the antibodies from the drugs have
been reported [47-49]. The appropriateness of such pretreatment methods
should also be demonstrated.

Even if the investigational clinical studies were performed using an ade-
quate study plan and validated antibody detection methods, immunogenicity-
related risks for each product are not always fully revealed at the time of
marketing authorization due to the limited number of patients enrolled in the
clinical studies. Typical examples are the orphan drugs. In cases where further
studies are necessary, risk assessment in postmarketing surveillance is also
important. In the review documents of marketing authorization in Japan, we
add declarations for some products that immunogenicity assessments are
planned in postmarketing surveillance (e.g., lysosomal enzyme products,
insulin analogue products, and interferons). Pharmacovigilance planning is
reviewed before marketing authorization. In postmarketing surveillance, vali-
dation of the antibody detection method is still important. In some cases,
improvement of the antibody detection method is requested by the regulatory
agency at the time of marketing authorization approval. Thus, appropriate
postmarketing surveillance in addition to the investigational clinical studies
would reveal the immunogenicity risks of each product, regarding the fre-
quency of emergence of binding or neutralizing antibodies and their clinical
impact.

4.5. JAPANESE EXPERIENCE AND RISK-MINIMIZING APPROACH

4.5.1. Japanese Experience

The majority of protein products used in Japan is also approved overseas.
Therefore, Japan and other regions might have shared similar experiences
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regarding immunogenicity concerns. Here we introduce two unique experi-
ences obtained in clinical studies conducted by Japanese companies. The prod-
ucts are recombinant human serum albumin (rHSA) and adalimumab, a
recombinant human anti-TNF-a antibody. Since Eprex had not been approved
in Japan, there was no accumulation of reports of the obvious adverse event
of pure red cell aplasia around 2001.

Recombinant HSA produced by the yeast Pichia pastoris is a protein
product developed by a Japanese company [50, 51]. To our knowledge it is the
only product that contains rHSA as an active ingredient. It took 10 years from
application to approval of the product to confirm the quality, safety, and effi-
cacy of the product. Because the dose of rHSA, 12.5 g, is much higher than
other products, the content of process-derived impurities should be reduced
to as low a level as possible to ensure safety. As in the case of nonhuman
glycans, some people have anti-yeast IgE before treatment due to exposure to
yeast components in daily life. In the clinical study of rHSA, a challenge study
was performed in anti-pichia IgE—positive healthy volunteers. Unfortunately,
severe hypersensitivity reactions occurred in two of four volunteers. After that,
the manufacturing process was further improved to lower the content of host-
cell proteins. Then the usefulness and potential risks of the product, including
hypersensitivity reactions caused by anti-pichia IgE, were carefully reviewed.
In 2008, rHSA was approved. To avoid hypersensitivity reactions caused by
pre-existing anti-pichia IgE, serum tests for the presence of anti-pichia IgE
were made mandatory before treatment.

Adalimumab is an example that illustrates an ethnic difference in the
immunogenicity of a protein drug [52]. When clinical studies of adalimumab
were conducted in Japan, there had already been clinical data available over-
seas. When adalimumab was administered at a dose of 20 mg biweekly, the
ratio of anti-adalimumab antibody (AAA)-positive patients was 40.2% in
Japan compared with 17.9% in Western countries (Table 4.3). Similar results
were obtained with other doses. Therefore, the incidence of AAA-positive
patients was about two times higher in Japanese than in Westerners. The
observed AAAs were anti-idiotype antibodies. In AA A-positive patients, the

TABLE 4.3 Incidence of Antibody-Positive Patients in the Clinical Studies of
Adalimumab

Incidence of Antibody-Positive Patients

Treatment Japan (M02-575 Study) Overseas (DEOQ11 Study)
20mg biweekly 40.2% (35/87) 17.9% (19/106)

20 mg weekly - 9.8% (11/112)
40mg biweekly 44.0% (40/91) 17.7% (20/113)
40mg weekly 3.9% (4/103)

80mg biweekly 26.4% (23/87) -
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clearance of adalimumab was faster and the efficacy was lower than in
antibody-negative patients.

In the Pharmaceuticals and Medical Devices Agency (PMDA) review
report for marketing authorization, the reasons for the high frequency of
AAAs in Japan are explained by the applicant as follows: adalimumab is a
fully human antibody; therefore, it was recognized as a human antibody by the
endogenous immune system and was incorporated in the anti-idiotype network,
thereby resulting in the high frequency of emergence of anti-idiotype antibod-
ies against adalimumab. The bases of this explanation are as follows: (1)
Adalimumab has the amino acid sequence of allotype GM1**, and most (84%)
Japanese have GM1** allotype, whereas this allotype is less frequent (29%) in
Westerners. (2) The observed antibodies were anti-idiotype antibodies.

We think this explanation is just one of the possible hypotheses that could
account for these observations. However, although it is recognized that
human antibody products still might be immunogenic in humans, the mecha-
nism of antibody formation might be different from that for other kinds of
antibodies.

4.5.2. Risk-Minimizing Approach

Possible risk factors related to immunogenicity are shown in Table 4.4. Basically,
there are two risk-minimizing approaches. The first approach, which is a pre-

TABLE 44 Risk Factors Related to Imnmunogenicity

Categories Risk Factors

Product-Related
Protein primary structure Xenogeneic sequences
Effector T-cell epitopes
Same sequence as endogenous protein
with unique and critical functions

Post-translational modification Nonhuman glycans

Biological activity Immunostimulatory function

Purity Product-related impurities
Process-related impurities

Route Subcutaneous

, Intramuscular

Administration Repeat

Patient-Related :

Genetic background Genetic defect of the corresponding gene
Specified HLA type

Immune state Not suppressed

Pre-existing antibody against Present

process-related impurities
Previous treatment Treatment with similar protein products
Concomitant treatment Immunostimulatory drugs
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Fig.4.2 Approaches for minimizing risks related to immunogenicity. (This figure was
drawn with reference to the framework of the presentation of J. Ramsbotham, Solvay
Pharm. NL/EFPIA.)

requisite, is to reduce product-related and process-related risks as much as
possible, whenever they are already known or predicted. This includes good
product and process design and improvement along with drug development,
which should be carried out and justified primarily by the manufacturers. The
second approach is to manage treatment with the known risks in mind. So, the
critical step is to identify both product- and process-related risks specific to
each case. Figure 4.2 illustrates this risk-minimizing approach.

4.5.2.1. Reducing Product-Related Risk Factors. In the initial stages of drug
development, if there are several candidates with different amino acid
sequences available for selection, the least immunogenic sequence based on
in silico experiments would be the preferable choice. For any kind of product,
the manufacturing process and formulation should be optimized to reduce
process- and product-related impurities that are known to affect immunoge-
nicity, for example, host-cell proteins and aggregates. Selecting the route of
administration may also contribute to reducing the risk of immunogenicity, if
appropriate.

4.5.2.2. Management of Treatment with the Known Risks in Mind. Even if
product- and process-related risk factors are minimized by good product and
process design and improvement during drug development, residual risks still
exist. In addition, patient-related risks are difficult for the manufacturers to
manage. One of the possible approaches for minimizing patient-related risks
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is to exclude high-risk patients by antibody prescreening tests or by using the
anamnesis of each patient. The case of rHSA is a good example of this
approach. Administration of a product to those patients who have experienced
hypersensitivity reactions to that product or other products containing similar
active ingredients is considered to be a contraindication for almost all
products.

Another possible approach is for the product label to state the precautions
to be taken. In Japan, for protein products for which immunogenicity-related
risks are a concern, the precautions and recommended actions to be taken are
written on the product label (Table 4.5). During the review for marketing
authorization approval, the precautions and recommended actions to be taken
are decided upon by a discussion based on the clinical data. The aforemen-
tioned contraindication and the necessity of IgE prescreening for rHSA are
examples of precautions written on product labels (Table 4.5A,B). As shown
in Table 4.5C, recommended actions are provided on the label together with
the known risks of the product. For example, in the case of lysosomal enzyme
products such as agalsidase beta used for enzyme replacement therapy in
which anti-drug IgG was detected at a high frequency in clinical studies, peri-
odic tests for anti-drug IgG are recommended. For products for which the
emergence of neutralizing antibodies is a concern, for example, interferon
beta-1a, neutralizing-antibody assays are recommended in the cases where
efficacy is insufficient or decreases after repeated administration. For products
containing xenogeneic amino acid sequences, precautions about the emer-
gence of hypersensitivity reactions after repeated administration are written
on the product label. In the case of patients who have been treated with similar
therapeutic protein products, for example, mouse monoclonal antibodies or
chimeric antibodies, it is stated on the product label that such patients should
be screened for the presence of pre-existing antibodies such as human anti-
mouse antibody (HAMA) or human anti-chimeric antibody (HACA).

In addition to written notices on product labels, education of physicians and
patients is also important. The first purpose is to ensure that the precautions
written on the product label are implemented. Providing information to physi-
cians about possible clinical symptoms caused by the emergence of antibodies
will help reduce such risks. The other purpose is to ensure the proper handling
of products, because inadequate handling of products such as storage under
inappropriate conditions may potentiate immunogenicity-related risks by
increasing product-related impurities or leachate from containers.

4.6. CONCLUDING REMARKS

Experience gained from the use of therapeutic protein products has shown
that concern about immunogenicity cannot be fully eliminated. However, due
to their specific efficacy in various diseases, protein drugs are indispensable
therapeutic agents the use of which cannot be substituted by the use of small-
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molecule chemical drugs. It should also be noted that immunogenicity-related
risk factors may be specific to the individual protein drug and its intended
clinical use. Taken together, it is critical to minimize potential adverse immu-
nogenic consequences in the clinical use of products of interest by a case-
by-case approach. In the future, designing or selecting less immunogenic
molecules will be more important and feasible based on the recent progress
in in silico technology for estimating the immunogenicity of proteins. It will
be desirable to have relevant animal models validated to reliably predict the
potential of a protein to induce immunogenic responses in humans, and long-
term clinical studies enrolling a large number of patients at a preapproval
stage. However, at least in the near future due to technical limitations, data
from preapproval nonclinical and clinical studies may be insufficient to iden-
tify all immunogenic safety profiles. Therefore, safety with respect to immuno-
genicity can only be assessed through (long-term well-designed) postapproval
surveillance programs.

In summary, immunogenicity-related risks of protein products may be mini-
mized by reducing the immunogenicity-related impurities to as low a level as
possible, identifying the risk factors for individual product and patients, exclud-
ing high-risk patients by antibody prescreening or anamnesis, monitoring
antibodies by appropriate tests periodically or in a timely manner, and ensur-
ing the implementation of written precautions and recommendations on
product labels.
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AMERERELR 5 ZOEEPLBRINTHET
Table 2 IZ5FERL 21 4E 8 A 25 BHEDAMERERSH
EEFRLET. PR ISEETSE, P19 FER
48, FR20 R 4B, TR 21 FER 3 ERFREEL
1 EOREM- Y OFEZREIT IRHELED, EXS0
R L EHEET-TEE LA

% 5%*1

Fi 2010 48 1 AT, il T 2 HERARRUHER
BOBEZTIFEELTWET (010F3 AREXL
FIEX N TR,

1.2 OSCS [REER

A8 v R Y ARTOSCS DIBAANNY VT
) 40 'H-NMR <2 k% Fig. 1 iZRLET. b L
A VF R AOHIZ OSCS BHBALTWAET
i, 2.18 fEIZ OSCS D N-7 & F VRO E— 7
MDY — 2 LERLTICERRNICRHEEINET. Zh
#FIA LT OSCS DREHXBEXHAEL THET.

1. FTAWEE—E/RUFM20F7 AD
EBSIWIEDBIE

S ARESE—EBHE® T, EFBETF o/ /Fr (#
EFBz), Fuy I VHERE oy URBRERE
HEDIGZEEHREL, ¥R 2057 AOHLRIETE,
A v R AEHELTHET.

AR v F MY T ADOEHKER, T A AEPLE
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kAT T4 TFV-DERL, FLED 200 4L EH
7-PAEEIZ DWW T, 2008 4£ 3 AIC FDA A EEPEEL LT
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Table 2 AHELEZRS FTHRN

FE¥ 154 (ER 2148 A 25 ARE)
ZESREESR

ERI8EE £ 1E~%F 50 (6E)
TR 19EE % 6E~% 9H (4H)
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BR7 I /BIZOWTIE, BREZEEL, 73 /B

ANIRYFRI DL
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S5ERANSENHEIBTY.
BFRROFERIZOWTIE, BBIZ 70%LTF, EP X 4.0
~15.0% L IBEBIC /2> T A ETRE-TWET. H
ETIEHEROBREE T0% LT T LR /37 3 4 DB,

.

£y

OSCSBANINYFRI L

oscsl ON-F 47 L& s

FDAKY#HE5EN1-08CS

L

I

BEOSCSIRER

Y

Y

1 Tl

N

5.0

_____JNJUULL S
e

3.0 20 pPpm

Fig.1 ~/N) Y+ U7 ARG OSCSBAAIR) »F kU7 A 'H-NMR

Pharmaceutical and Medical Device Regulatory Science Vol 41 No.6 (2010) 379



(211 - BED BRI BT 5ENERE R CENESBBERBEOBEDNT]

Tabled HAy h=rH7): BABRLOOEREER
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EP OB EIZTNI-EZHEHVETOT, LHED
BR% e LR 2 > TNET.

Ko NWTIE, Y INOKDEEEZERL, RE
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[BRRHERR O ERBRET 5. | LD ET. HFAE
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BOT I /BOE<204>FEl L nERETHIE
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24 N\ ATO/OY—-ibBERREYIEIRER
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VA 37T AT EMREORERAY T, AT
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Table5 2054 57 ) uo—EREER /ERiRsRERLOME AV 5 ks

Mot b<4A 277 AvEERR

e A 277 Rv  BMBEECREANT, ATERCETTRRENOBENTS
D, HEEEESBAREICTER
R & MATr e AERR/ EYRRRREEROBECHND

raraEEAt
OB ECAERE

A 27T Xk AT CHER - BEISE CREH
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{2 S5 A R ISEMA THEE%, DNARBIL LV (27
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C.HY A7 —VEERI (PCR) =& ik
v A 275 A< DNA 2 BRENT 74 v— %AV TPCR KW

DM RRMEIMEONIBIANICEL S DE /-
=

SERMEIT, BrEE ISEMFE HV - DNA R
VAN A S5 —EESERIG (PCR) KLAREBEN=DD
FENTEBINTEVET

KRBT 10 EWMOB+=XEOAERFE B
T SEERE LTHH TR, S+AKEBERER
FE BB THHTORELRDET.

EntkiEAl, EREOBEESGRUREEKE B8
BEOEREAMTTY.
EREDERLMZ, Bk DERATEEE L TH
ET2L0TE. 3R, A7/ FRiEH, REEhs
LT SHERCBREETERTOEEL WD OE, &
ERTR S V5 VIFIREBIBIFIHSEE Tkbb5
~10%DREEH 2% BLEEN XFOLE L, BESH
BEHEOEFTREEBRLE L.

fEEERE BREAIC OV TL EROMERELT,

DNA Hetais CHBEERS E LTHAIRIN T EEREI
To-—FERETICERESRETCHHZ L, £/ 100
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BEHINTHELL.

TOMESEHEL, JVBYKHIETELLDICT
Li-sh, 7, HEEKRTEROEKEH, S ATCC 71—
FEE (BAMIZIE, M. hiorhinisis DBS1050 KU M.
orale CH19299 % ZhFh ATCC29052 KU ATCC17981)
CEELE L. Zhid, EROFHTIIERELR
UTHRERTRRELENRLRD ZLIZLVRRNDOT
BYIEAR T AREEMNDH B, ATCC 73— FES
THRETHIET, LVBYLEREZAFTELIIL
FOERDHTT. EP THRAKOEREL LTHET.
Fi, HEFEOEEEOFRREAE L THRD CFU (=
o= —MEREA) iz T, an-—%FERL2VWEE
CRIET 570 CCU (BRELEM ZHRLEL

7=

$t4C, DNA REEDOIFEBEDOHIZ 7 0= — 2K
LG WEH (M. hyorhinis BTS7) =8 LE Uik
Bz oo — A, EESEES D WIIEER
RSB BNV ODBITE, MREEERD ZE
CIEL L CHBRic A TCE R RDBDHHVETD
T, REETE MBREBEOEVWbOZERTSH] ZHE
LE L7z 713, EP Tk L#RUTOREEL B-TWH
7.

3. k22 F 1 BERFROBOUIE

R 214 8 A 25 ARRROEE - ARMEFRSEAR
ERARETCTRENLBORETYT

34 ANNUYF UL (Table 6)

RE ~NYvF P) Y LREEOPTEE LTEE
OHREHERBLTCHE LS BULES RiEEERFOEY
EFRALTANY VIZBZ o lodiz~NY VOEHHF
E2LE LR

T OEENS, EPEEOA TR, BERRE
BEE~NY UF )T LADREREDX, IV MO
WTEREEDEZXERVE LR ZFO—RELT, X
FAR) v TH DI EEBFEMICHERT 50T, 5§
ke A A vAFHRHE D HPLC (WAX-HPLC) Tz u~ b7
57 4 =T, ~/S) v b AR &R
B—BT DI mLBEVIEERRERELE L

MERERY, BWERL2 v NoA F UHEE (0SCS)
OEBLT, IFEHEERELRITILENDHLL
O¥|HA S, 'H-NMR %2 > - HRKOFEEZEICREZ
EHHECEEINTHWET

—%, T AL3, BROKEEEOHAKER
TDICESMEDEZRITT, WAX-HPLC T~V
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Table6 ~/U ) Ua FERRREMERBNT

—ERKIE . N
HE 15 (FH20%7A1H) HEER HBRER)
R WAX-HPLC : ~XY v+ rU
RER LHIEER L IRHERBA—%$ 5
(1) R O~ RE AR
(2) /NY A RE LW
(3) MER 3.0%LLTF
(4) 7=AiEE 10mg/imL iz k) 7 an
G BEBRERMM L BB &2 £ Uiz
ey | (5) BEERIL= ¥ 1H-NMR : OSCS ® N- | 1H-NMR : OSCS ® N-7 &£ F /1
oA F R TEFNEIZARTEY | BIZHKT IV I FARR DN
T NERDRN {(SINEE)
(6) HiZMHE WAX-HPLC : ~ XY =7 L4
BEOBRBERMIcE—7 28ban
(1) #Z77 b¥3Iv HZ77 b3
mAU.
RERILE 2~25
1 1 mg/mL Heparin
160 —;
] HRLE 4.0
; 10%DS
80 -
40§
0 3
5 10 15 20 25 min

Fig.2 mEEEERA WAX-HPLC iz & % DS, ~/8) VR OSCS D48

VIR HRBLEDSWESEEOBH Y — 2 28D mAU Heparin
EORELBITE Ui, J )

$r, WS b3 VEMERBIRELTOET 10 0.5% 02c8
BEHEASY VET I ECHBI NI I VRN %
AT BHDTY. ~F, L 72 - FBHEIE T K j; Y

U4 F BB (0SCS) BAHZZ bY3IvENITI/ 20 0.1 % 0SC
WYHRRELTASEETYT. £, BEWEE VbR o

TNWBTVY VHRBL T 7 b I VEEBRTIVE 5 10 15 20 25 min
ETHEEETT. ZTOHS 2 I VOERE I%UT Fig.3 HMEREAE WAX-HPLC I £ % 0OSCS O H
EHETAIEILE ST, ")V ERELRBFS 7 b

YIVEBRTI /B LTEUSEEOXEETSIR
LEd&ELThET,
Fig. 213, WRRBRO— DYy —VTF. Zhiz#

BUBBEIZLTWETS, Fvy VFHEE~NY v,

OSCS B BET ALRET T~/ VERF I L TRE
BN T A — 2T~ VEBRELET
Fig. 313, #MERROEZEMEDOFTY. OSCS 44

ZIF 01N TLHRIETE 3 &5 750 WAX-HPLC &
TN VEHBROE— 27 % RETHZ L&Y, 0SCS
DEADLEDT, HORBILEDOENLDRA-TL S
ZEEmavihu—NVLTHWET

3.2 ANNUUAHIL DL (Table 7)
HERARTIE, ~/SU 2 b)Y LBEER & REERR

Pharmaceutical and Medical Device Regulatory Science Vol. 41 No.5 (2010) 383



(BN R0 BRIk BT 2 EPESELRCENESBEERBEOREIT>WT]

Table 7 ~/X) ANV YL HERBR&MERRKE

EH 15 REZBMFANEE SEO—HHESR
(1) ML DI A—0 BRI 5EE
R @) WAX-HPLC : ~/%U > F R ) & LSRR L
HER EHREEA -T2
(3) Ca D EMHRIE
. HIIERATHD. 400 nm ITIBIT DBKE
1) &R 12 0.05 L F
(2) Bk 0.021%LL T
(3) E4E 30 ppm BA T
MEE | (4) SV UL BB LRV
R | (5) BEEYS BICERET S
(6) MEFE 3.0%LLTF
(7 -ABRE BEEE L 20
(8) BEEE{E=> F | tTH-NMR : OSCS ® N-7EF L A% | 'H-NMR : 0SCS O N-7T ¥ FAREIChET
uAFURE 3BT FAERBDRN05%ET] BN ERDAEV0.I%BLT]
WAX-HPLC : ~_ U v E— 7 UBEOE HE
(9) BmEMH BIIC B2 R

R—HT B ERERELET. MERRIL 0SCS 2B
35 'H-NMR RUEBHME T v ho— N LTHnET,

3.3 ANV UEROSHEOBIET

OSCS |3 BIEHERMY T o { BEBRTMH T H
i, BEMCHEMEINEZEYWTT. 0 0SCS Xt
&L LB nRBREORER, BERFELOREHE
ELTEERZSOEWEBEZ GNET.

B« BEERREIIDRE s THEENTEEE
RIZOWT, FOXRERVEREXN 2MERETHY H
AVRESERT T 2V Fo— VT B0, KED
KEFDETT.

OSCS IXfEl BB H KL LTHRICREEINE LIS,

TNREMBBRETOF = v 2 72E, BEERORMBRER
LEBBOFCHREERE L LTOABAENELON
BEREBOTT. LA -T, BRERFE L VIR
FRT 1 FE%H L) BENETEARELTON/NY
VEEIKRETAHFAEEEL, 16 RMEBRTHNIET S
TEEBELTNET.
FO=HITIF 0SCS DAIZERTHD T AL, ~
) YIS ORBLEBEZIABOERWHEE LTI
Bicay ho—VTEBXD, JVEENTHFENEE
HOHIRBEZRELLNVEZZTNET. WAX-
HPLC B3 FDOFRTERTY. REBEURCTCERHIAE,
HBENEF ¥ ET Y —BRIKEERED X D EY2HE
EOREERT LIzWEBNE T,

PET, BYTEBEOXREICLOWT, EOREDRE
(LR I IR R ST BPIZ DNWTHBE L e &
WET.

4. pE23F 3 AETRFEDHTAWIE

BHABREFHRNBTEEL L CHEZESZFOEYER
£4% Table 8 IZRLFT.

EHEERBEOHEIC OV, XTFFRTA
HEMEEROEEMENRTLTFETT

41 RNITFRERUTABEEEEROEESH

ERBREIIFIIRTF FRUOT-ABBHREERRORESR
RBRICAWET. RRIEIAXIES FEIE, SDS-PAGE
HBNIT NV BBETITHONTWE Lz, BESIE
DEANTAEENDI T ELEONETT.

73 /R - BAIORERICXT I /Batd 50
RIFRFTy EVIBiFONTWE LY, ThHEE
SHMETZEDCERTES S 16NET

SEBERORELTORTF FROTZAREDEES
WO BW%% Table 9 i RLET. FTERBLEHY, EE
HMS EMSMS D ZEEFR—ZZLTNWETDT

Table 8 EHEF (FrEEH)
EMEREFE
s TTuFzv
s frEF—T7zxzuar TA77 (NAMALWA)
L s —Tzuy FAT77 (NAMALWA)
c xRxF TATy (BRETHEEZR)
- xR F L R—F (RiFHEBEZ)
C FNTRY TR T A
- AN AF A (BinFERL)
C BREFN NS TAFA (REFHEEZ)
T ANTIFTRF A (BEFEBRZ)
W) TS AF L (BETHEBZ)
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Table 9 ~7F FRUOABBEOHESH
ZEFER@HR R

- RE
- EE

_ MS EU MS/MS 0#E&K
- BERERN

- 1.MS

. 2. MS/MS
- HafERR

- 1.MS

- 2. MS/MS
- HERRAR

- (1) HFEEOER

- (2 73 EBERFIR S ORER
- FRERRE

BARZEBLET. RICEHUEFRE UTMS & MY/
MS Im oW TR L, #BEEIONTH MS & MS/MS
AEWEINET. T HIERBRELTC SFEELT
I BES RS ORRICEVWS I EEBRLET.

B EESWMCEDREORIOERLET

5. ORBEICHIIDSEDORE

—FaEhpREic oWk, BROEZTLED LD,

—FOEHEL LT L TCHROEFZRZ T O0REROSD
NHEZAHTTH, FEAKGUUENICHIGSHZ L
KLIEWER > TNET,

BN\ ARFOMBEIC DWTE, BT 5 HT/34
FAEESMNECARICHEINTH2BEITE, Bz
AUBEIEZAGED, BEIUAIEEERLT —
et ARRUBRFEORERERETT HLES
HVET. Fi, HRGEOBRZEST I LRHR
BERVET.

6. BUNEOREL

£&TlEe M 2 VEHIEFRINEL, 7514~
2) VEERCEFIZERT A A TCRELET
NYF Ly VERER, ¥ MTEAREIOEE
XNTWeke, TiESEmEEAE L TORBIRE
AINTVETSE BERARBOALRTEL THEHERE
ST, EREIIRET AEFHLRRAEERE
LEWEZEZTHWET. BITHFRNBRIENRE LI
nET. ZhicEn, Ny VEREERFRNEL -
WEZZTWETR, FiziZRBET HPLCERET S
A BAECREBASETEESERETLII LN
g s ORERHVET. Lz -T, USPEERD
B DERNR OV TREEFREZEDNEEZT

Table10 A VAV BFIOREL

15 %WE

AVRAYY « TFHEHEE

ARy LHE — THEER
A VAN EFR
A v R CESKEREENE
MmEM A 2 Y CERAERERERK
HEEMEA R ) CEAAERBERE
AV T x4 v R Y KRB FHIT
Fu g I uA AR Y EHKERBENE

EhA RV (BRIFHEEZ)

S OBE
EbhArRY Yy (BEFHEMEZ)
E bAoA Y B
b hA 2 U EFEER)
ERA VT vy RY UABBEESE (R
SHME b Y Tz A AR Y KRR
w(R)

[AF3c

2N FR) v U AR, 15 BIKEESNEEINT
WETAH, EEICHELTHAEGOREIIRY THD
ZRERE L KD EGRERETHEIRETTFET
kR

7. AVAUVERIOREDL (Table 10)

BLERTREXINTHNEAL VR ) AR /HE
RITEEDA VAN TR, BEMRCEFELT
WEHA, SHBOBRTTE LT, FCREIR TN 5&
FEFEBLI e PA VI VER—-ZK, B VRYY
EHE (), b b4V 74 Y2 VKERRE
B (RFR), Ml NV T vA R KER
BEsE (KF) S0t b 2 VERIZERLENY
EEZTHET.

8. PDG BSE{EHR (Table 11)

PDG H/AIEH & LT, KODEHERBEERARIED
Stage 6 DML i - TWET. FiZ EP, USP &Y Gly-
can Analysis (Glycan Mapping) %Mz 2REN2F
BEBENCHY, FEI19ES Alnave s bX—/=4
USPprbEE E L. EMEREALTE, 2VE7
FR—-OHBE ZORBREFHRTEDOL I IR
», ERERESSAR RO TEOEZRANOF AT
EHTINLEBREL, #x RBhs b, LRFIHETE
HETAZERBRABLRWZ EERDE L

B, BRATHZORREDEREZRE LoD, EP
USP DEIA*B/ETH-EER>TWETOT, BXT
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Table 11 PDGRIE#E#H : PDGIAFIER

Harmonization item Ccp Stage Sign-off
B-01 | Amino Acid Determination USP 6 2002. 9.9
B-02 | Capillary Electrophoresis EP 6 2002. 9.10
B-03 | Isoelectric Focusing EP 6 2002. 9.9
B-04 | Protein Determination USP 6 2002. 9.10
B-05 | Peptide Mapping USP 6 2002. 9.10
B-06 | Polyacrylamide Gel Electrophoresis EP 6 1999.10.20
B- Glycan Analysis

RELTW2302EERAMNO 28T H %%
ZTHIWEBNWET. HBWIEP, USP TOEXH
REHBOEZFEENZ EbhhiE, RRMEEETS
RS TE T

9. Q4B BIEISIR

2008 4F 11 Az Q4B HAARFMIEE & L€, +HELRH
BHREREDS B, RUTF2INT I NP VESKEER
PF+ X5 ) —BRKEWEFRELTHNE T

INEZFHTCRITZ2INT I FXAVERREE
(Annex 10) 13 20094 6 A= Step 2 i=EE L, BEER
ANEDTT (2009F 10 A Step 4 iCEELTWET).

* v U5 —-BXRKEEIL, PDGAMER L7z Q4B ¥
MXE%EIC Q4B IZRIB L, QABOFRTIML TN ZE
3 (2009 48 10 B 4= Step 212 EEL T E9).

10. HBEERGE

B 1 <A 27/5AEBRIZIOWT, B8
ORETHRMNENTHETAL, PCR EIZS%
RELINAZEXRHVETTL I

E% PCREXEITANFELUWMIBETYT. F#LL
FHLETE, PCREWGBHAERFHVEP, USP L%
TUTCERLE L. 204K, SIAIXFDA 2 &
PCRIEIZ DNA M H 2 RIEHT 5 HETH-T, L&Y
A 37 ARERETEHETIIRNEDEZTLE
FrTIA - KRERDY, TIA—RETEN
FORA 2T SRR AN-TEZDONEDS EDEHHR
H&H Y, 10 SEFiL FDA & EP $£iZ PCR % B HIZ INE
TH5EXEE2SHVERATLE

BELEARANCIEREESEEZ v/ 277 X ER
T BHHETT L, DNA BRI, FHFRZIAYDEM
RTEIDERAL, BHEROMENY 7 2EB LTS
FOETE, v/ 3 /5AYFELRILERETERT LI
IX DNA R —FERVWEDEARLHVE T

—H/TC, BIREN—F U TCREIY - VTHEI

i3, PCRIBEGFERICFBICBRIIERTEET

BAEBH T PCREZAN R FEE LTRET S
2, RL, BRIXOEREDDH DEEE L DNA Rtk
D_ODFEEERT 52 EMNREAT, FNTDNA R
BEDOATHEEZRLIZEXIZ, ¥4 375 X< DNA
ThWIEERERTHIEWVINBESHIZLTHDET
t¥, HRETRULTWS 2EPCRIEIIERE L HFREKIZ
BNI-FHETHY, 75343 —38DHTJIS &iFiTAk
DHETHDHZ &, BEMRNOFHERIALNTNET
137D BBULERHETESEHERBINTH
5T &, KMy ORBRICRELERAIN TN S
BEOHAHETHHI EIBRINTHET. Fiz,
INRESEBREOUBSIT, AXEBROEBY S
FAT—HEHT—HERLEZLDTHY, FUEIL
FEENNIEBIROFECREZINIZL DT 2N &,
5, SEIIFHIROTH L RELT2LBIXENEX
NEL BEROESTISA<—ENHBEIN, F
EBLLTWHESEIWIT A a5 x L VAL
HAN—TEDIHENETCETNS, BEEWSIZETH
i, ZUBERUEETHWAZERIBEAAHRS
EBWET

FlF EBRRZF U7z PCREETIEDNAEIT LR T
W, DEVTEEERY / AR bBREINAEZ A%
EDEIRRT A0 & - CTRIBEHLLELS D, &B
WET, FlxiE Vero il & T LEELCHEEPCR
EAEREL, 34T % DNA L NIZ4E X772 DNA %
BHELTWAZ LD EENWES, LML, DNA R
BEREERTERBCHIDETA ) v bHRHIHNEHI »
HEXBDLELHDET.

R, REOREBEEDD VI DNA REBEINLTT
RNV F =2 L ABMRBIE ENZTRUTHT A0
KE-THATXRENEDL-TL B EBNET

EBDN—F VTORE2 IREEOFT, PCREZIER
TAHIERELBLRWILER-THET.
PCREBEL CTSROESHELICL > TiE, RELIC
DNTEELRDOFTHERE L TVWELNEEZTHET.
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R 2 MREHicaTav A a3 ABER
B BIFE PCROMEITIZOWT, ZER%A
Wi BnET. BF0b 0T, B#EEL DNA
g & PCRIEN3IESH Y, PCRIBIZEEERL R
PET DNA e A BT - 1- & 2, FOER
DD FEZBE NS IUBEITICR s TWET.
ZORBENEBAINIZZSHD PCR IIENIIEEIC
Bz E Z A0 D - 7o ERBWETH, HEPCRIG,
BE, BELHSIRVELE SEBEEER
FOXSIZHFBAL-T+ KEREZEI IThIE
BN EZRPCRIZE-TLED EBWET.
ZINHERTPCREHE VM FRVET, F1
BETELLTOLBRTEAL I RUEBESITIEILES
B, Y= LTRDIBTNERNET.

PCROT A7 —ZHROBERHRE L TXW
EBWETH, EPOLICHEVREETIE, 2
DEI A 3T TAEBRHETET, LrdZD
SBVWORETCHRETEZENWITBOFFIFILINE

FRH DY, EFL BFOHHBRHEAETTOT BR
OHECIE, BECZOBRJALIRE Li-HE TR
ThiEWdinwz bV EST. V—FVELTHEE
Bl rRyr —RATPCRTVYA 2SS ATHERR
#EHTAHAZEZERAEEDRNWERNET. FHAK
ERHFHTH, RHEINEAELIVRWARCRIEENT
WHISERTEBRZ L E->TWADT, ZOXH T
FGAT—RFETHIZLBREINNE, bAAEN
MEZET. [ELEYWIT, FDARERITALIREAS
AT, PCREATEHATERNWEE>THE L. B
EHER DNA RaEEZENBTONTWARETT L
BICRAEOEFO I/ Y 77X i3 DNA R EEA S
BHOHEEDBRTLL.

IDEIERATHRECLE->TWETH, EREFOR
EDFRTEDL I PCREME DAL, JDEEP
CIERTEANRERO2VWT, W, FT54~<—, b
DNRRBREELRERY REREZHRE LoD, RELT
FEFEWEB - THET.

EZ SR X 73

% PCREHROZVEBHROFAFZ A VR
HOWZIRBL DL, BEIRODTTOTHRTRNIT
HILBHVEFA. L, FRENBLRI DR 2

1) BEE%@E . AXERFO—RERET 24 ELEYE
HERE N6 S, VR 1949 B 28 H.

2) BE¥@E  AXERFO—BERET 24, BEEHE
HERE 4255, FR2149 830 H.
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