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Fig. 1. Linkage disequilibrium (LD) analysis of FCGRT
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Pairwise LD is expressed as r? (upper right) and |D’| (lower left) values (from 0 to 1) by 10-graded blue colors. A denser color represents

closer linkage.

(p=0.05). Two novel non-synonymous variations,
629G > A (R210Q) and 889T > A (S297T), were found as
heterozygotes. The allele frequencies were 0.004 for
R210Q and 0.020 for S297T. The functional significance
of these non-synonymous variations was explored in vitro
in the following sections. The other coding variations
were previously reported synonymous variations. A varia-
ble number of tandem repeats (VNTR) was detected in
the 5’-flanking region as was found in Caucasian sub-
jects,” and the frequencies of VNTR3 (with 3 repeats)
and VNTR2 were 0.968 and 0.032, respectively. A short
tandem repeat of GGAA was also detected in the 5’flan-
king region with a repeat number of 8 (frequency:
0.024), 9 (0.103), 10 (0.754), 11 (0.099) and 12 (0.020).
With the 12 detected variations with = 0.03 frequencies,
linkage disequilibrium (LD) was analyzed using |D’ | and
r* values (Fig. 1). Because of relatively weak linkage be-
tween the variations in r? values, haplotype analysis was
not performed.

Intracellular localization of FcRn variants: Two
novel non-synonymous variations, R210Q and S$297T,
were functionally tested using a mammalian expression
system. First, relative expression levels of wild-type and
variant FcRn proteins were evaluated by Western blot-
ting. As shown in Figure 2, similar levels of the proteins
were detected in the three FcRn constructs, and we did
not find any statistically significant differences (p>0.05)
between the wild-type and the two variants assessed by
Dunnett’s multiple comparison test when normalized by
the expression levels of glyceraldehyde-3-phosphate de-
hydrogenase as a control. When the wild-type levels were
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Fig. 2. Western blotting of wild-type and variant FcRns

Cell lysates obtained from the Hel a cells transfected with wild-type
or either of the two variant FcRn-EGFP plasmids were subjected to
electrophoresis, followed by transfer to the membrane. Detection
of FcRn-EGFP was performed as described in Materials and
Methods. One representative data of three independent transfec-
tions is shown. The FcRn band (64 KDa) consists of 37 KDa of
FcRn and 27 KDa of EGFP. Glyceraldehyde-3-phosphate de-
hydrogenase (G3PDH) levels were used for normalization of the ly-
sate proteins applied to electrophoretic gels.

set as 100%, R210Q and S297T levels were 95.08 &
12.38% and 93.94 £ 13.24%, respectively.

In order to examine the differences of intracellular
localization between wild-type FcRn and its variants,
each EGFP fusion construct together with a human f2m
construct was transfected into HelLa cells, and fluores-
cent images were observed by confocal microscopy.
There have been several studies reporting the intracellu-
lar localization or trafficking of FcRn using fluorescent
protein-tagged FcRn.”'? N- and C-terminally tagged
FcRn showed similar localization.'” Since FcRn is a type I
membrane protein, N-terminal amino acid residues in-
cluding R210 and S297 were located in the extracellular
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Fig. 3. Intracellular localization of wild-type (WT) and variant

FcRns in HelLa cells
Hela cells were transfected with wild-type (a) or variant (c; R210Q,

e; S297T) FcRn-EGFP. The intracellular localization of FcRn-EGFP
was observed by confocal laser scanning fluorescence
microscopy. Differential interference contrast images of the field
are also shown (b, d, f).

or intraluminal region. Therefore, we chose a C-terminal
EGFP tag located in the cytoplasmic region of FcRn in
order to minimize the effect of the fluorescent tag on the
structural environment around the mutation sites.

As shown in Figure 3a, the fluorescent signal of wild-
type FcRn-EGFP was located primarily in intracellular
vesicular components, especially in the perinuclear
region. Similar localization was observed for R210Q and
$297T variants (Figs. 3c and 3e), suggesting that these
amino acid mutations do not affect the intracellular
localization of FcRn.

Intracellular co-localization of FcRn variants and
incorporated antibody: We then examined the co-
localization of the incorporated CypHer5-labeled inflix-
imab and FcRn-EGFP. The binding of CypHer5-labeled
infliximab to FcRn was confirmed beforehand (data not
shown).

As shown in Figure 4, co-localization of FcRn-EGFP
and CypHer5-labeled infliximab in intracellular vesicular
compartments was observed in HeLa cells expressing
wild-type or variant FcRn. Since the fluorescence inten-
sity of CypHer5 increases in acidic pH,'? the observed

fluorescent signal can indicate that CypHer5-labeled in-
fliximab is localized in intracellular acidic compartments
such as endosomes. Since the fluorescent images were
obtained by confocal microscopy from cells which were
washed with neutral pH media, the fluorescence is
thought to be derived from incorporated antibodies and
not from cell surface-bound antibodies. Therefore, these
results showed that both types of FcRn variant, as well as
wild-type FcRn, were in acidic endosomes in which in-
corporated antibodies localized.

Antibody recycling activity of FcRn variants: In
order to elucidate the antibody recycling activity of wild-
type and variant FcRn, we established the ELISA for
biotinylated antibody (infliximab in this study), and meas-
ured the amount of recycled antibody from wild-type or
variant FcRn-transfected cells. The binding of biotinylat-
ed infliximab to FcRn was confirmed by surface plasmon
resonance (SPR) analysis (data not shown).

As shown in Figure 5b, recycled biotinylated inflix-
imab was detected when the biotinylated infliximab had
been loaded to the HeLa cells transfected with wild-type
FcRn. The recycling was not detected in mock-transfect-
ed cells (Fig. 5a), showing that recycling was dependent
on expression of FcRn. When the cells were incubated at
4°C for incorporation or recycling, the antibody was not
detected in the supernatant. Therefore, recycling was
mediated by intracellular trafficking of antibody and not
by nonspecific mechanisms. As shown in Figures 5c and
5d, similar levels of antibody recycling were also ob-
served in HeLa cells transfected with either variant FcRn,
suggesting similar IgG binding and intracellular traffick-
ing properties of variant FcRns to those of wild-type
FcRn. Figure 6 shows the time course of antibody recy-
cling from cells transfected with wild-type or variant
FcRn. The amount of incorporated antibody was meas-
ured using the cell lysate at O min, and it is noteworthy
that no statistical differences assessed by Dunnett’s multi-
ple comparison test were observed in the amount of in-
corporated antibodies between wild-type and either vari-
ant FcRn at time 0 (data not shown). The amount of recy-
cled antibody at each time point was expressed as a per-
centage of the initially incorporated antibody. There was
no significant difference between wild-type and the vari-
ant FcRns in the amount of recycled antibody, suggesting
that these amino acid substitutions do not affect the an-
tibody recycling activity of FcRn.

Discussion

In general, antibody therapeutics have longer half-lives
than those of chemical drugs, and the Ty of IgGs, except
for IgG3, in humans is around 21 days. IgG1, IgG2 and
IgG4, which are currently used isoforms for antibody
therapeutics, have high affinities for FcRn.'" Escaping
from intracellular degradation by binding to FcRn has
shown to contribute to this long half-life of the IgGs.
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Fig. 4. Co-localization of CypHer5-labeled infliximab and FcRn in Hela cells expressing wild-type (WT) or a variant FcRn

Hel a cells transfected with wild-type (a, b, c), or variant (d, e, f; R210Q, g, h, i; S297T) FcRn-EGFP were incubated with CypHer5-labeled in-
fliximab in cell culture media containing sodium phosphate buffer (pH. 6.0) for 2-3 hr. After washing the cells twice with neutral pH medium,
the fluorescent signal was observed. Panels (a, d, g) and (b, e, h) show the intracellular localization of FcRn-EGFP and the incorporated
CypHer5-labeled infliximab, respectively. In panels (c, f, i) the fluorescent signal of FcRn-EGFP was merged with that of CypHer5-labeled in-

fliximab.

Large interindividual variations in pharmacokinetic
parameters have been reported for at least several an-
tibody therapeutics. For example, trough concentrations
in repetitive dosing of antibodies were reported to show
5.6-fold interindividual differences in 22 palivizumab-
treated patients,'® 18.2-fold differences in 16 cetuximab-
treated patients,'” and over 70fold differences in 86 in-
fliximab-treated patients.'s) In addition, large percent
coefficients of variation were reported for T,;, such as
72.0% for gemtuzumab ozogamicin'? and 76.4% for
basiliximab,?? after second dose of their treatments. We
presumed that changes in FcRn expression levels and
function caused by genetic variations of FCGRT may lead
to these interindividual differences in pharmacokinetics
of antibody therapeutics.

In order to identify genetic polymorphisms of FCGRT,
we sequenced genomic DNA from 126 Japanese sub-
jects. A total of 33 genetic variations, including 17 novel
ones, were detected. A VNTR was detected in the 5’
flanking region, as was the case in Caucasian subjects
reported previously.” Although a recent study showed
that no significant impact was observed in the rates of
maternal-fetal IgG transfer,”’ VNTR3 is known to be as-
sociated with 1.66-fold higher transcriptional activity
than VNTR2 in vitro. In addition, monocytes with
VNTR3/3 showed increased binding of IgG compared to
those with 2/3.Y Thus, this variation may contribute to

the interindividual differences in pharmacokinetics of an-
tibody therapeutics. The allele frequency of VNTR2 in
Japanese (0.032) was lower than that in Caucasians
(0.075).9

In this study, two novel nonsynonymous variations
were found and their functional significance was assessed
in vitro using a mammalian expression system. However,
the two FcRn variants did not show any changes in in-
tracellular localization or recycling, suggesting that the
two nonsynonymous substitutions found in a Japanese
population probably do not contribute to the interin-
dividual variations in the pharmacokinetics of antibody
therapeutics. Since FcRn function is important for main-
tenance of IgG levels as well as maternal-fetal IgG trans-
fer, functionally-affecting genetic variations might be few
to retain its functional capability.

Amino acid residues of human FcRn that interact with
IgG were reported to be E138, E139, D153 and W154,
in the @2 domain.” (Amino acid numbers shown in this
paper include the signal peptide.). The electrostatic bind-
ing of these anionic amino acid residues in FcRn with
H310 and H435 in IgG, which has an isoelectric point of
pH 7.6, defines the strict pH-dependent binding of IgG
to FcRn.?? The variant amino acid residues identified in
this study, R210Q and S297T, are both located in the o3
domain of FcRn. According to the predicted higher order
structure,” R210 and $297 are located very close to the
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Fig. 5. Recycling of biotinylated antibodies from wild-type

(WT) or variant FcRn-transfected HelLa cells
Hela cells transfected with wild-type or a variant FcRn were incu-

bated for 1 hr with biotinylated infliximab. After washing, the cells
were further incubated for 2 hr. The amount of recycled protein in
the supernatant was determined by ELISA. Experimental condi-
tions are shown in the table. For the samples shown as columns
a-c, biotinylated infliximab was loaded, whereas biotinylated IgY
was used for d. The temperature for antibody loading was 37°C (a,
c, d) or 4°C (b). The temperature for recycling antibodies from an-
tibody-loaded cells was 37°C (a, b, d) or 4°C (c).

transmembrane region that is distant from the IgG bind-
ing site. Considering the results obtained here, where no
difference in antibody recycling activity between wild-
type and each variant FcRn was detected in vitro, the ami-
no acid substitutions identified in a Japanese population
may not have significant impact on structural and func-
tional properties of FcRn. Although FcRn is known to
bind with albumin as well as IgG, the albumin binding
site of FcRn has been identified as H189, which also is lo-
cated in the &2 domain.”” The polymorphic sites are also
far from the albumin binding site. However, the effect of
amino acid substitutions R210Q and $297T on the albu-
min recycling activity via FcRn should be determined in a
future study.

In the present study, we used HeLa cells to examine
the localization and recycling activity of FcRn variants.
Since endogenous expression of FcRn protein in HeLa
cells has not been detected,*” we considered HeLa cells
suitable for examining the antibody recycling activity of
variant FeRn since the background responses are negligi-
ble. In fact, as shown in Figure 5, antibody recycling
was detected only in FcRn-transfected cells. Therefore,
we concluded that HeLa cells can be used as a suitable
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Fig. 6. Quantitative analyses of recycling of biotinylated inflix-
imab; Time course of release of the biotinylated infliximab in-
corporated into the Hel.a cells transfected with wild-type (WT)

or variant FcRn
Hela cells transfected with wild-type or a variant FcRn were incu-

bated for 1 hr with biotinylated infliximab. After washing, cells were
further incubated for the indicated periods of time. The amount of
recycled protein was determined by ELISA. The amount of recy-
cled antibody at each time point was expressed as a percentage of
the initially incorporated antibody at time 0.

model for evaluating the function of variant FcRn pro-
teins.

Our results suggested that at least no common func-
tional polymorphic site with amino acid change was
present in FCGRT in our Japanese population. Since FcRn
function is important for maintenance of IgG levels,
there may be few functionally-affecting genetic varia-
tions. Further analysis is necessary for the functional sig-
nificance of transcriptional regulatory regions.
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2009 AFFXTT IL-18 7 VA ¥y v R ERR 2680
2009 FT7rTVATT CD20 124 oo IR 148"
Fc@d&# v282% 1998 ¥ 3 &7 b TNFq, LTa BETY v 4H
2003 TLI77ETL CD2 BREER 1130
2005 TNFLET b CD80/CD86 BEETY < F 1318
2008 YT 1L-1 24 ) B R AR B 63~75R(%)
2008 TITTAFL TPOR MR HEEREER 1~34H()

E Rt S

U ENpLte AT

B2 RS FATHE

EMEfE

ZEE
MRS A

Fefe@ o8

1 BERRASEFEROL (RUZARFESLTE b 1gGl © Fo fBlgEFONRkE Fc &IV INIH)

M EERIESE 6 KOS (CRBRERMIXEKLD5IR)

MAERE 2 EETE 2 P RERLOEALIC
BIFAT V=T AN—ThHolbEZLS.

PR TFiE, MRE ORKE %D Fab HiR e Fc %
BELHARL OKECHE T 5 Fe@Bh» bhl S
5. SEE, FURICENLEMERSEESE LT,
EHSTHRENEAREFOZEEY VX HEZH
RO FCHEBEBE LT FcBEy Y7 HRERD
BHELHEATEY, T TIZHXKEKTS & H KR
2hTws (1), Az, TNF 25E0OMBEAHIR

EFCEBOMEY Y RIETHATL I AN ET M,

TNF % P17 246l 285, BEU Y~ FEOBEI
Awbns, Zhold, ENSTHREBMLOATIIE
WRELFZZENBLNY ORI EHBBVRRTFF
% Fcf L oma sy Vv B LTlbEEfb X

LWL VEBEREATAILICHIILAALEZS.

AETIE, BEERELT B/ 70—FVHAKE

EEBLUOFRIAES S VHREMEETIL LT 5.

2. FcRn ORROEES L UHEE L HEE

1) FcRn BROEE

IgG DFMEENIEICE D 2 ZH5MEE, 1g6G ORH
RERIIE RV L ARPHEET S T & B RIIT 1964
48| Brambell IZ X ) Z O FEFEN PG S, Brambell
receptor £ bEbNTVAEDDTHA(9). F0H#,
ARG TOIgGRIUCE D 5 A4 (neonatal gut

transport receptor) & LC “FcRn", IgG H-f##pHI o
5% 554k (IgG protection receptor) & LC “FcRp”
DEENEZ bNB I HRoTWZ(10). 1989 FIC
7Y, v bRERAME,S FcRn 2870 —= 73
NCT—RWEEDRIFA &N, f2-microglobulin (£ 2m)
EANTRIAT—RETA2ZRETHHILOHDS
P o/z(11). F A THFUREER P ¢ MEUEE
WEARZEINIBDO TN 1996 4E, f2m /) v 7T
P A2 HWERICL Y, FcRn 2% 1gG O3 E1
BIHICEb2ZEE FcRp & LTOREED &bERD
CENHL I ENT(12-14). 1IgG O FRIAFHIC
BT 2 FcRn DFES5122WTIid FcRn (a 88) ./ v 7
Ty b AERCRBEDITbITWA(15). Th
LORFFRIZE Y, FcRn BL U FcRp & E 2 b Tz
FEREOEERIFAULSFTHY, “FcRn" & LTHE
ENTZEMEN 1gG OFi% & M FREHERFOW S O
BEEHE-oTWAB I EPFHLRPIZ R 7.
2) FcRn DS & #EE

t } FcRn iz MHC 7 5 A 10 F I U L EE L B
L, 27 I BBENSRDL ot (H2) 2973
JBBRENOLD L (f2m) I VHERING.
B2m 1t FcRn o SEOMNBHBAEICBE S 5 (16,17) 12
», IgGRHEEICHHEE L Tw5 (7).

FcRn & IgG i3MRMESHT (pH6~6.5) THAL, H
HEMHT (pH7.4) TUEFHEES 5. FcRn & D&,
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BHH BHF, @h

(a) aldomain a0

[AESHLSLLYHLTAVSSPAPGTPAFWVSGWLGPQQYLSYNS
LRGEAEPCGAWVWENQVSWYWEKETTDLRIKEKLFLEAFE

X a2 domain

ALGGKGB%LQGLLGCELGPWTSVPTAKFALN@WE‘“
DLKQGTWGGDRPEATIAT SQRWOQQDKAANKELTFLLESCE"
a3 domain 00

HRLREPLERGRGNLEWKEPPSMRLKARPSS PGFSVLTCSA
FSFYPPELOLRFLRNGLAAGTGQGDFGPNSDGSFHASSST'®
TVKSGDEHHYCCIVQHAGLAQPLRVELESPAKSSVLVVGE™

VIGVLLLTARAVGGALLWRRMRSGLPARYT sx.nc;myrc;v@20

®)

al, a2 domain

%.PTPGEAQDAD LKDVNVIPATA

© NG TR R
[ 1gGstamie
O 7T fitra

- R
@ AP2HE AL

B VT ) L

(NI 19% 2 %1, PyMOL
(DeLano Scientific) # Av Tt

B2 EhFcRn (a#) O7=/BES) (a) 8KUHBEASEEOIIFES (b)

IgG Ok b CH2 38 & CH3 $EIR o RIS 0@ 3
% Leu253, His310, His435 #%B5. L, IgG @ His ##:
& FcRn DR T 3 7 MR A o 58 09 M1 6 B 4% pH
MO AIIFG L TnbH L ENTWw5H (18). 1gG
BAEICHEE Y5 FcRn L7 3 55343, FcRna 2

FX A4 >~ Glulls, Glulle, Aspl30, Trpl3l, Leul35
EENTWA(19) 25, COEMOT I/ BRFNICILHE
X BHEDADLN, FcRn & 1gG OB E&ICEEND
LHIED—REEZLNTWA(8). BETIE, <v
AIgGl BLWIgGaldie h FeRnIZHE L v & 28
BHoMIashTBY (20), & MIRS Shivy A8
BOELRI TH S 2 L ORSERIE 5TV 5.

FcRn it IgG iz 7 v 7 3 v b pHIRGEWIZHEE
T 5(21). FCRniCBUI B 7 V7 3 UifEa ML
Hisl66 TdH 1, IgGRESEM L I1ZR % - T 57290,
IgG L7 NV7 3 VIERHT 5 T L { FcRn IX#&
5(22). B MCBUIATLVT I yOFRENIEH 2 A
ThY, IgG LEAKTH S (22).

FeRn OIEEBHEME T O 200 Arg EE I VE
Ta) VORGIIEboTEBY, ANVETVAY Y ED
#ah FeRn & ¥ 237 B o MR 1gG OWiERhERIC
M5 LTwa I eMEINTNS23). F/72, |
EUCELOFTRIFEIN TV S Trp309, Leu320,
Leu321 7% adaptor protein AP-2 & @ #5415 & UF FcRn
DTy P A =2 RESGTAHZ LGSR TY
5 (18).

3. HAFREHEICHITS FcRn OEE

FcRn E#HAERBO A% 6 FlEICBW T EL4 D
MR L CWL I EFHLPICENTHE Y (21),
IgG DI X 2 MR EHERE, 35 X OHIRaPIs%
BEMNLIIgG OEREICE Y, [gG 12 & 5 A EHHE
BICHELTWwAEEL NS,

1) IgG M iRE#F
FcRnif, L LCHIRAIZBEL T 5 (24).

FcRo ZMIBBAICEL Y AT N2 [gG o v FY— AW
THELT, 1gGH) VY — A% s T h
BOERMHIL, IgG &MEIMNZY A4 2 VB ic
Lo TlgG DMAPEEZ MR L TV2 EE2 bhTw
% (21) (¥ 3a). IgG I Fp 3 e ME R 12 3 i A8 P 4
B L UMIRAMBICHEB LTV 5 FcRn 235 LTw
BT LN, MBBRN, v 7o by AR HnE
BREEIZE DR ENT WA (25,26). 1gG OB~ EL
DRARIE ) H A P—2 2L B EERTVBA(2]),
in vitro 3252 T3 FcRn 38 & 1gG LY :AH B ASHI
T5EW)EEQ7) »d A, Na'/H %k
ST R IR AT A ML B VIS A IR 7 &
TIEMRR R OM/NESEOBRIEILIC & Y MlaEE c o
IgG & FcRn O#E A EEIC A D, FeRn 25 IgG HUY 52
ARG L TR lBEDEZ 5N Tw5(18).
2) IgG &k

FcRo (X EHIIBE I B VT S VAY AL b= 2
W& D IgG Z#i%kd % (K3b). £RMAGE T
v R pIgRIC & B TR AR IgA O 8RN A A
LEMM~DESGETH 50 L HHIBIIIC, FcRn 2
FIAHEIC IgG ik LS5 2 & ShTw b (16,
28). %4k T® FcRn DB EZ DO W T ARMH O &
DLV, BREOFAER/NMEICB T B IgG »
PO, e b, v, BIOYHFoBRBICETS
BEBLHI R IgG OB, Btk O /NI 513 5
1gG DERER~O 5 & HEBER~OPE DY Ak
B L UHEIRTRMBEA~O#% (29), B IBRARELRE A
59 IgG BrZE (30) HIZ FcRn A5 LTwa E ShT
Wh, Fiz, RSB A PR S E &R (3])
L, PURRAHIE COTRRAEAEOI Y AR L ik
JRAR7RICD FeRn 25BH o T % (32).

4. BHEZSOHNEEES FoRn

I)H%E¥&®m¢¥ﬁ%tmmn
R1CHFEEERO MoB T2 MPERE %25 L
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72(6). <o AFiRomEERANIENI &, T, X
RS LAFATEL v ME, v MRS X O Fe il

By 87 Hide T b gGl 3RO Fe @i & o,

%@M¢$ﬁ%ﬁ@%ﬂibﬁ&c1wé:tﬁﬁ#
~ﬂ£b: N A A EHE GO M EREEI L, 5
SZHEEFEEUEL L OEEPEDb -
Twbd., 4L, PUAEEROMAP LB & FeRn #5
AHMEOMELH ST 5 BT, 11 EEOME
1 % BEARGEFEREERICOWT, RM7 5 A€ V#H1E
FEEHWTE b FcRn & OEESHMYE B L. #
DFEE, b b IgGl H3k Fe il 2 FoMAFERER O
FcRn & HMMEIZBTIC I WV B o TBY, HIZ Fe
WAy 287 B Tld FeRa # & BAIMEA R W 2 & 258
LMotz Fh, —HoOPEZEEWT, FcRn #48
FRME L v P Cofd L CoBE) ([CHBATED
b, FcRn f&&HAMEDS ML PRIAHEICE DL 2 &
BLHRBEHD 1 DTHDH I EIRENL(33).

S 642, FHMliICHV-RAREROPRIZE, Tas

PN

\ IUFY—L

ATOENNIIY FeEBEOT I /8B 2BREOET A
B8N H DT LR, FeHIBICREA LT AR
DEEDBEBICI VR TVALEEZEZONLI D
L, INOORERLED FeRn #E&HMMEICHE L
TWAWRE%EE X, 7384 VLIS X Y Fe il %
Fab H38d % W IZZ B AREERA 5578 L C FcRn & 0
FEBMEZNEL. BBV LIS, FcRn#é
BUADVE ASHE S B AR W BUAREE 2E 5 0 FeRn #% & 8IA00E
W, 208 SR & ) ER L, FeRn ICE B 2R
THAEEGERABEIC LS ENHL P07
(F4). vhbb 7084 7HEHEOHEN
FcRn & & HAME B L TWA DO Tk {, Fab nﬁb’&
& B\ T2 BARGEHIB ORI A% Fe $H18 P 0 FeRn #%6H
PO RMEE RGBT HHER, FIUREERPEH O
FcRn A HMEEH LTV 5 2 LAVRB S 172 (33).
2) MEBEERROEFANSTE L FcRn

3.0 2) Tiki<7:X 912, FcRn 24 L7z KRBT T
D 1gG BHREMIEN B¢ S ML S, 1gG 24 L

PPN

@ FcRn, Y lgG

HEER

B3 FeRnZfTLEIgGOUBIIUYT (a) BRUMSYRYA b=V (b)
(@) Ubo7UrTd  MERHRECRELTVLSD FoRn (& 16 FIIREE->TVWS, /T b~ ZLKDHMBBRICRDRAFENE 126
& HYORAICIDEBMELUe T RV~ LANT FoRn [CEATS. FoRn [CH&LED I 186 UV Y —LTHRENDH, FoRn &

GUTE 186 damasei. MIBACERSNT FoRn D oM#T T &ICkD,

UAoILEND. (k21 KDigzs)

(b) bSUAYA =R NG ERHEEICRIRL TWS FeRn IFHIIARIZIEZEN Uz 186 @it ElE->T W5,

@
4000 F [ 0 sk
a500 b I B e

3000

2500
2000
1500 |

NS Ak
1000 r——] | |
I = (i [

K, (aM)

#* P<),01; NS, not signific: 'mt

7 s,

| Fabdizid \ /
& AL

/ \ A 4/71—%
%Tv :

< WA >
<fEFFRE> F

0

EYRNAT S TUTpes s THVAT A0IVRovT Gy AvS

H4 FUSERRO FoRn BEBFINED/ U VHELIC KDL (a) BLUF—yDSEECNZEFIL (b)

(a) Suzuki T, etal. (@ 33 &b —ERIZ)
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7o RIZISEICBIT % FcRn OBEVEHENO0H 5.
TE I N-PREE R D RPN IgG & FAL ORI X
DR CHESNLLEZ SNBA, D SRk~
DOVFEEROBTIZE L L TR REo S
GEBICLIADDEEZLNTEY (34), HAEHES
DHEAEANSGA & FcRn OFEICET 2MRBIERO AT
W5, LA L, FcRn 24 L 75k o B %88 235k
REGOZEWEZ 25 ETEETHL LWV HITH
MeTH Y (35), & b TIEPREEIC FcRn 55T 5 1T IR
5 3 WIPIRIIE BRSSP EER BRI
BATT AW HEMASTE . $ 72, JERRRA R S BN R
BROFERICHEL TIE, RERICHV 289 @ FcRn & #
SRR DK A BN R, Biic B 5 1gG B-FRE O
W% TCERT ALENH B, o, 7rundg
Y—IIERE L LTHENED SN TV DR T I
4 FHEROEFRBRIC W T T A —E 0 BMIES
NTW WS, FeRn D5 2RI 585 S & D (36),
PUREE R 7 D RIS & FeRn @ 8 0 134
DHRETDH 5.

5. FcRn L O#HAMEFBEALANSFTEZS
DFREBIR

BAEE TIT, FeRn & O E&HMEZ LR X8, M9
EHMOER EAFREOm LR B E U-S s bk
(37) DBFE D SNTVBA, FIVEYRHAL M
A, B#RE% Fefllibia3ErZ izt
FEBHZERTLZLEPRALNTVS(38). F72,
I ATRIF VHDHWITINETIE ARV E % Fe i
WERME Sy Y HTIE, FcRn A L7-0i k
FEHNBIZBIT D P VAL b=V 2 EFEL, &
W5 § 2 RAADPHME X LT W5 (39,40). FcRn i
TNT 3 Y OERMTE S @b o TwB A, Ferd
YR THOE LM, ARG LB 8T
ETNVTIVRESY T HEL) HAENEFTNT S
UAEEME S YN (42) BT A EIZL Y, i
FRPOEREZ > THuLHLH 5.

—%, FecRn &AW L7zU ¥ A 2 712id, 60
pH RAFWA Rz T B Z ENEETH 5729, pH
JERFIIZ FeRn & #5683 5 SR Hi4 13 FcRn Bl
EEL LTHERTS. 20X 2HiEEHEET KD
IVT T ARTMESE L7200, HOREREBIRIIC
HHTHHHEMAE 2 SR THY (43), 5, FcRn
PSR AT H ORI BIEHREE & U TR S ha Wik
bdHAH4). © MHEHE IgG & RIEICHET 2 0%
s 7y B OFHERX B = XA S FeRn ORF]
WL DHRBECHERD 2 )75 Y 2ATlEN b o T
WA 2 S Tw5b (45).

BF, @hr

BHYIC

NAFTEEFROREIZIZ, EGREOERICE L5
RMAOERE, EEREEHROERNED T
B, FUEEERITEFHRMICERLCRESY
FAIFPIEEZD. NTFRBIOY vy HE#RE
T, ARBRBOUEBIHREOMRL 2o T B HHS
R, IgG @ Fe il 7 V73 Vi, ffie s
BEWS Y B RERZ TS5 LB F AL v
ELTSHDTERSNE EFHENS. FcRn 280,
T Yo HREE R ORHNBHEREICE D 5 5 F it
DIFHYHER, FREOSFEICHWET L EESOH
W - REEMAICHES T2 LAMEsN S,

WEE  ABRO—EE, CHFREHETIRERYE 2
GRS IR B SIS L W ThRIbOTH %,

X LN
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E MO A - FEWISRETH D, B - &
SHER BT 5 REISER Z R E) M BLE TR L5
FLTWARV, Bl - ReMISRIRE T 2 IGRED
BESITEARENIC) R PEET S 700, BREOER
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BLTYRZERFZEL L, VR EERT 2 HE
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. BRRBROBREEERET 5 2L (£4B8) (FE4B8)
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REOFSENHEET 22 T, TRERGOENER HE cive .
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ReBFCERABOBIELHET AL fggﬁ EEOGMPI
BT a4 A 5 X IREREDOGMP
#£2 BRECGMPICEBISNAENICHELT, /N1 BRED (R521R) B8 M
RE - RLUBEICRD SN BB (E588)

1.1 (’*5%%@#%&%-%%&&2%!,‘(%@?%6 VA7 ER%H

Bﬁ*LLf VR DERLEES LI, EELITRS
- RERBABRETIIE

12 ﬁ{%réé@fw%u_ﬁ&%%%l/ HEED Y O SERE
KLY REO—EHEERT I L
(BETREHMFENELIATOLRVERTHE TR, &
BRABROEEHIEBV)

13 BEEERORSE FEETHLBEYICERL L2 5H
EErEDLI L

ZDV T, BERE~DBENL L2 L 52
RELBRETH D,

DHENZIE, NS FEREOME - BEMEICFEL LA
HART A E v, EREOHUEER, REEHES
BT B EUE (VREREEGMP) (FFRi20E 7 B 9 B EER
350709002F) ATEDH LN THB Y, BEBREOKEEHICHE
LT, BEAREZD CHIAEOHME B F X -HHH
BOEZFEMB LT, KESZEIIR22FEIErLNT
W3, BBREGMPOEEIIEBITONATWS 32D [B
B9] (R 1)ix, WHO-GMP/ & b FIGEREEN A K54
vO—RERIZFER L LY, REREOCHEEE, REE
BHzBUTHETREAMPHEBICRENLLDTH B,
L7chioT, 2o [BW] 2ERTHIFEEEZ LI L
A%, e b EHRSHRER> S ENMABRHERETBL T, B
BREORE EEUEFRICRKOONABEFEE2EL 280
0D 12l eEZONS(F2),

E3~5TERB L UOBBEICET A RABELEED
EEMEIM ziRE L. DATE ORI, EERERAIC
L DIEERDPATON T VWA I &, EEREORE - LM
FELIT A RSALUDBEDLN TV RWI E, 250
12, EERGMPLIIMY LT, BRERNEEIOE
MAEFE THREROBRMICIG U RBREO R BRI T &
T REBREGMPAED LN TWAEETH A, IHIBERE
GMP (*FRL 9 4F 3 A31H EHEH4805)DYUEICL HE

F4 BRICBIINAHRREORERLMICETIHARNS
1>

[KE]

19954 Guidance for Industry : Content and Format of
Investigational New Drug Applications (INDs) for
Phase 1 Studies of Drugs, Including Well-
Characterized, Therapeutic, Biotechnology-derived
Products
EIHBERRBICHVO NI BBREOREICEHT LY
45U

2006%F  Guidance for Industry, Investigators, and Reviewers:
Exploratory IND Studies :
EROBRABRICET LT 5 R
(CMCIEI¥ 8z &)

(EU]

20074  Guideline on Strategies to Identify and Mitigate Risks
for Firstin-Human Clinical Trials with Investigational
Medicinal Products EMEA/CHMP/SWP/28367/07
v N IERERERERICBIT A X7 DFEE EERKIC
[ G A

20084 Guideline on Virus Safety Evaluation of Biotechnolo-
gical Investigational Medicinal Products EMEA/
CHMP/BWP/398498/2005
NAFEREDT A VAREHIZHETEHA NS A~

20104¢ Guideline on ‘the Requirement for Quality
Documentation concerning Biological Investigational
Medicinal Products in Clinical Trials (Draft)
‘EMA/CHMP/BWP/534898/2008 :
WA FEBREOREREDRRIEICHET IV A K
e

TEDWEBREGMPHAEE SN2, BW13(E2) cxwn
LT, WUTaor—aresrdy7445— a0
EBPD ANLNAZLIZE 5T, BEBROERIIEU
ETHENZEEBEIROOLNE I E &R o,

GMPTIZ, 52 LOHESNIZFINEIRE - THlE
TEFER - LHSH, REHABICED S NEEOH

70(2098) | PHARM TECH JIAPAN @ Vol.26 No.11(2010)




EeEE 7 ! (4’ a‘/asmaaunﬁ ﬂg'&ﬁ&ﬁ

R5 FRICHITZARBRBOGMPIET A A1 K51

[PRE] :Guidance for industry * CGMP for ‘phase 1 investiga:
_tional drugs
'Guldehne on the preparatlon of 1nvest1gat10na1 new
drug products (human and ammal) :
FEIAH, HIAERBICH %h%( ?3?2 if%%@ﬁ»f F
S COBEEET 2 '

[EU] Good Manufacturing practices Annex 13 Manufacturmg
‘of investigational medicinal products '

BERE M T HAFEONIT L 2R - 24575 =
t%%of,%éﬁﬁﬁént&ﬂ%éné LA L,
EDLS 2TREMZFVRERF Y FET LIRS
B - BEWEHEETEDIDOD, THICRE—E2ZL
ZAE% <, B O BSEERRIIIE Uiz s — 251 4
T ADIFIGILETH B, —HEIZ, HMAERER T Tz
BEFEBLURERBEY IIIIMET L2 2 L5k 50
B, BLETHER ST~ OBRA 5T % %S
BT, & F TEHEBF ATV, S0k 12 REEST
AT RE P, if#ﬁ%%aﬁ@%%@%&@;vm
AR L, BRERHBRICA B RETH S B
BERIEGMPICIBIT O N3 DD B % R4 2 720
DT TU—F2EZDLEE, BELYRZTZIAL B
WCETS A 794 2 VEMBICEATEZ2ERLO S

HEBOEMEAISRN 51 7-ICH Q b1 # (Q8, Q9, Q10)
TARTA Y DEZFNEHE 2D, Thbb, G
DREFERE L OOV ARV XY 7O R E#L,
BRFOM e U BHREICH L TEONTVW L ER T —
TED LIEREORERE~DRLWIZET AR 27
TAAY PET, T0) A7 BERT 2 720 DR
T, SmEBEBROBE, BEMHR, TEEHEOBES Y X
7Y POV EEDIT R, BEREDRTICHET 1%
BREBFHYUEME BT A2 EPY A a3 224 —
YarTHY, BHEEROKDAT v IO RKBATY X
FVE2—CHETIHEEZ LI L LTETEEZVES
3 e

AN RREV AR T AL bOT FO—Fi%, BE%
BLURSEPICEET 2 REAMERIEEL, 0>
VBT FEREARMEL, JVEREOEER Y &
FURBT A2 LT E T2, BRTATH A 20D
MR H 72 B IBBRIEDOREETI, VA TART AL |
THEERLL, BWETAMBREETO 7 7 4 0
(QTPP : quality target product profile) D #ESE % B L
TRRLUEMBERRETEIT) S LT X Y, EEROZBEECES
T2 M L ~OVIZE U 72 S BRI 0D T2 24k % S8 4
DIENTREEZLND, MRS & B 20937 £

bo—

S GRS AR IRBUN)
) e |
EHEMR o JREREE

© JREREELE EU-GMPICHIG!
® RSt D SREMHSRTET

B OBERIIT
PR D REE T
BRI LA E LR B E M TSV

= [ S&g=
E HE §Q =
® |\ ERT— U SREERIEAE R — LE THRIGHLE

ERSUEY - REEERRS |

Medlcal Innovator

=AD& DOUMET Iz
FRBERRICR LR R,

SEVED R

DianE 4w
BlUE=T18

T939-2721 ELBRELHBFIIEA750%
TEL : 076-465-3242 FAX : 076-465-5450
E-mail © jyutaku-info@fujiyakuhin.co.jp

DMITHEH K H — FNo79

PHARM TECH JAPAN @ Vol.26 No.11(2010) 71 (2099)




AR

&6 N

REMRICBYAHREN
REORE - TEMRE

DVAS AV A VOBEEREBTZ, /N1 458
EOREHICHATIBRFEOEREMFH L-LT, v v 4
B SHBRERICEL TROLNIESE, BLU, WK
AN DOBEEY - RERBRICANT TEBRER TR LT
WAREBHEELUTICESET S, .

TR

DELT, BRGNS AEERD D VIZ NS B T
BLTEBESNTELMALEEL, VAZERLEZ

BIENFRTH L, N FIEBREOREMIE, WEE
KRB THBREL BV SRMBT &M > 7241CD287 =
= A PHUATGNI412Y DHEH 2 L8 Nz F % LICE
B EIETEZVA, BMNEESRF (EMA) 2 5 i,
TGNI412B D REERIE L T 0B OFER % TIC, WE

BRREBRO DD IR ZFAZEE ) A ZEBD 720D H A

K3 A > “Guideline on strategies to identify and miti-
gate risks for first-in-human clinical trials with inves-
tigational medicinal products” ASAFEENTEH Y, /N
1 FEBREOREMEEZR D ETEE L2 5RENED
T3, VASJERE LT, /EE#EE, EMNSTFom
B BMETNVORLE, ODIEVEETHLETEHE

DATA RS A CORBEBEIL, /N1 TIEBREORLME
WZoWnWT, VAJERE LTEETREEEZLTICF
ET D, HFEEBEILDWT, JRAZPEHNEWI MRIFH

BiE, 7213, ZOAESARBEELSES, BEEEN
ELATREIBSINDI 2D, VAT ZERT 55
WYETH D,

(M ERBEE S LUENSFOHEE
IEEEWERR T, EWNGFDIERECEEDS
LB~ DERE I X Boff-targetF BAEE & % »
THEEERAPEL R — R b EBS WD, /N FEXK
BmTIEEDL ) 2BUIFHTH Y, BRSO BR 2 EE
fEM, $Z&bbon-target R EB P EEERAOER L 72
BT = AWE, LIzh o T, IBERIEDAENIEDIRM &
ZAHVERBEBRIAERGEEZ T4 ICHBRET LI L EE
THB, TGNUMI2IZ X WAELY A M b 4 Vi EE
HIBR 2B EENER TH oy — XL EX 5 TH
59, FOMIZ, t-PAICX BHIERCA > 2 Y vz
LB ERMEEN I NICH25, FEEROBBMEESCH

RICTOBRSHIM A E 2 5 LB TIIRE S WTEE
MDD DA%, RIEMEIWER D/ FIGERETIE, 8
BRAPLHMREEDOBRENH B, BORTEAR I TN
TZHCD11$i fRefalizumabld, WERZIZICY A MV ADE
EHICE D E L ETHSEEAEMESZE L2 L
"o, BRFEAHRIES R,

Tz, AMESPEROEBRIER 2 #0154, Bt
DIERDPE CHERRAE LA WSS B, 125 —
Tz L BRBENZOFTH D, MIEEETF
LTOER GO NN, TEESTIX, BEBEERD
VA7 BBEEND,

BEARRON A FEEFZ T 2 IR e EikEr» B>
INA FIREREETIE, FEERRRERE R S X TRl A g 7
BEERPVELLTREEIBETE 20,

AR DVEFABECEE L T, ENSF OMksT
PHRESOHERD VA ERE LTEETD b, 213,
B FOBOABIIC S EET 286, HEEA»E
LBZedd B, FIEGFRILIATIE, SEREBLEME
DEIREDOEEIERVEEEICEL B Z LM ST W
A%, ZAUXIEFREARICTFEET 2 EGFRAMER & 72
BRERE END, CD28D X ITEBEE % T 4 — KNy
THERETBA TENSTEN LRI ISER T 2 Tl
WHBGER, EEIFTLETHE, T, EHSTFIHE
BOEBEREHOHE, B OIEAME L2 TEet:
W& Bs MUTNFaRIZ & 2 EEER (TNFe DAER
BRHEERE OGN X ) S 20 TH B,
TERBBICEE L) Ry 2F2 BT, BEEYT 2
TERBB LR OEY I MRS SN BEOFP,
BEREZNLBEELZ2EURBOV A 2EHKL) 28
METM(MNS VAV 2= v 28, /v oA rdbn
B/ v o270 R EEL) COERBRELSRT
BILELEHATH S,
BEEBREICIVERT L 28 LVESERICD
Wi, FEMEEOBBEFBREEIND I 28T 2 7068
BERARZUBOIZDODMED, VA IZ~DIHE LT
VEEEZOLND,

(2) BMRS DiEE

A AERRBOS IHEEEHEOMES Vs ETh S
B, BB TEESNLES VN B O,
Gal(21-3)Gald %\ idNeuGe & vv o 723k &k EUESE A8
SN B TR 5, FEL FEESEHIRIEEY 72 o 7
BlZZ i3 ds, Gal(al-3)Gal® && 4 2 4545 % Fab

72(2100) | PHARM TECH JAPAN @ Vo!.26 No.11(2010)




A EERNRC B AR

%50 [ HAREORE - BT

RO AEERE T TiE, Gal(al-3)Galllfit§ 5I1gE
HAETEET 2 2E TBEERG/E LI HREST
TWEBY, BREREIESY VS B THHEEE, FEL b
EESDOEEIIOVWTRAN, ZEU~OFEBEEZTH
CLEFD L,

F 7z, FEEREREER CIIEFMATT & 2\, BT D
Iz Lo Tid, ¥ P T 32 RERENSNEEND
5o M/AHIEHfER =2 b g VKR F ¥ DERFERT
% ¥ DOPEGIEMGDF D BZ 1L, 1AEREIE TR MPEE

X B EE R M/MMURAESEL, FlhEah T3,

HEENAEREERS YN BRER LD 2 WITEBOMBEE
FON A FEH SIS L TR EEEND L, A
FEHOEBIFEEY v BOEREZLIHITA2#ER, &
BaEEER A LS TREMN D 5 OEESLETH S,

) TfspnEFE L EEFEE, RERME

NA FESESOBEED B NG HEEHNIFEET A R
LTk, St TRRmEAMY B X OVE 894 B s
BBV, TNLIRBEDOEEWICHET AL E
ByRETHD, SETRERTMY & LTI, BEM
famsk ¥ > o8y B EEMABERDNA, =Y FhF
(KIsEx2mEL T2H546), HHRS, BERY I 22
S OREWEND D, BEMBERY VNS HOKRFE
PEVIESICREREANE L, ARSI 2H T
LGN TV, MERILVE VEREGEOBABIIBNT
i, mEEMaEsky YN HOBFENEVEAI T AV
T BB CHREARDTE , AN RBEOFE TIEHAE
EABRMET LA EXFHRESITNEY, RIFHE%E
F: 94534, DNADIEA FIVILCpGEFI® =¥ F T
FOUMTTVaNTPELTHERL, PMAEELEETES
WAL EZ NS, Tz, = ATRDF VA
Tk, FN—X by =5 DB R HUREL & 158
LTV TR E M Tw B, & Moi§550E
B3 FERR PR S ER TILEEMATC & 2\ 7z®, BRIREERIC
BUWTEHHTEEHED 12 Th b, MMAEEIZLDZHE
EfEHADE L WPICDOWT L EEFSLETH S, Bk
BEHIIREERICIL o TOEL D, ETHE TIRERA
BB LT, PUERRBEITRI 2 EEMEAE V. B
YR BRI LT, BEUPIE & L TRER TR
BAIC B B ETRE M E X DN Do WIS T B RIED
ENAL YT 2=V a RISV LAEEbH B, F
7o, BRMYEISEBEENRETH HHEIC, T TIEEL
ENTWVASFHEIIBEWYWEBENMTHY, TOEF

BUUREETED TEERTHILENFD S,

(4)IBATBR4E

Bt Hviiie MERETEESM LT 54 A EER
T, MREMICEET S TRECDBZAEEY 1 VA
PIERTEMET ANV A, HEVIIEEPIRA - BET S
TREMEPIRAE SN B IR Y A WA D RGeEY E A B
FICRAL, BEENEETHAREFSETE 2V,
WA FEEFEEBEICHAVeRTWAL L DMifaT, L
O A VABHE IV PO A VARRKFIFEET ST
EHENT WA, INF TN FEEHTT AN
BRI o 12flIdRE SN TV 2w, BWd 2
Witk MM R AEEEM T AT, BREEWEER
ADY R %#EZ, TANADRADERBET ERT 2
LB, TANABREREILOMNEEZELESL Z L2
BTH b,

(5) #HBR DEFA#EER

INA B ST, KBHE, BEoft, CHOM
5,20 SP2/0#AfL, NSOMIfaZ&OBMMiias L ( Bvbh
TWwb, LEHDOELER T A N Y v BEIZH /22 M
A OBRFEIEA TV S, FREROLZ VIR E
v 2iga, FERY 4 LV ACHT 2 BB BRRsE
HDETRADEEN 5D L EABIIBLRETH 5,

(6) FEEERAEBR DT L 1%

NA FEE[OERITENBEERTEH VD, IS
FoEEN e P EBYWTRELRDSB AR EWIERY
- HEMOFMATHETH D, 07z, FERRHRHER
TIIHEY 2B RIRVFEETH ), EHSF, FH
DFOHELEDORED Y —, S, HRIZERR, 8
RO EEER LT, FIATRELZ2EYEL ZREBD 50
ENDH D, KISHNR vy, HEVIERIGES e B
AEMEEWREBRTIE, v TFESNAEEERE
T 52 ETE R, SEYBIRES L SN FEORENT
HROBESTRIRICORH D, EUERTRETI &2
TERVWEVSTZ) AT HH b, REREEOERERB X
UHEEROFFEME#E LT, FIHTR2IYE 7V
DFBUEMEED L\ EEZ b NIgE1E, FEHRERY
SFMENTWHENELRY A DT LELDHNE
THb, N4 FEEROIERRAEFIZOWTIE, ICH
S6H A K54 v L ZDOWB/NFEHEII R D,

WWEFNVOFREZRT DI, TROLIZA

PUARM TECH JAPAN © Vol.26 No.11(2010) ] 73(2101)




IS AERRNR BT SR
E£6[0 NA TR RE - 52’79-:@1%,

WCDOWTe MeDRERITI T2 N5,

> BOSFORR, 5, —KiEE

>EHE
CREEEFE, MDY S FNEER o -
EHOHER
CABDBEEE R A A UHTHBBEITIE, BT BT S
EDRAL Y OWEEICETEF— ¥

> HH B X U S oy EhEE

> b LB OMEEE I RERGREE (B £

70— FVHfK)

(7)fER & h 3 REREOBERM

EERFEORICIE, BROERICEY, BEFED
EESLIELIZIThN D, /N1 IEBREDUEEER%
TOMEDEEYE FEEIZOVTIE, ICH QSEH 4
Fo A v icfto TRl 24T 5 MEY S 5 55, IEEamRatE
Mo PHEHESREBRICBITT A, BESEITh
N, BEORBITENIE LIE, BICESMITE L
T, BRRE, BEEIZVIEEHSCHEL 2T
2O%\, WHRSFOBEIRIC, BELEIZLY,
B AT CIIRE S LRV b DDA SR %
ERIRZD SRR LB B X S 2l 2 AL ASE B RS2 2
CBTREMN S 2700, EENLETH L, 2D L3 %
BEVPELD L 2T 20, WBOBRRERIZH
LNBIABRE, FFBRRARBRCHA VLN REELFL
BEREDODIZTRETH D, IHEED BN % 5HE
FT2720ICAVON B RERED T UM b EEIDLET

N%#%ﬁﬁwﬁéﬁuﬁbfﬁﬁf&égﬁ%fi
2, CROBEOMMALELONEY X5t ERT L
720, b R AIEE SRR OEHI L CRAE I - 2
AONBBLELT, KOLD R bONEL DN, i
BEDRANE S EE DR ) A S AT B & b s
—THY, BEMDRABENEKD SNB, Ere, 7L
VE—RIEORE L 2 5 TS, BHHAORERE
T T B TR D B EEAIER S s B B
ETRBAETRY 0SB L~ TTHS = L %
%T%ﬁ%ﬁ%%aﬂﬁlﬁﬂ%Méh%ﬁﬁ?,f
SRDBEIBAEEND b ONDBHEE, 20kt

RROMEBOLETH 2, 5612, MR IR
BREREPORESNAHESRBIBYTHY, BELs
DOE N PHEENDZ L FBRTLLESD 2,

(N BEDDBATE
O 1V 2 RS M ORER
BYdrvide Mlfat EEBE LT 254, ICH
QSATA NS A4 LIZHEL72Y 4 NV AREHWIERD 720
DIIEHLBETH b, QSATIZENL - NP 2B L Uk
mI/%ﬁ§NW7K$H6v4wzﬁ%,&%UK,
BRIBIETEYANRAZ Y TS5 v 2 TR HREESS
RKOLNTWVAED, b FIDEHERSHERFTICHE VT b UE
t%i%n%@u,7x5—-%»-nzﬁﬁiwﬁm
LT/RBENLV DT A NAREBETHLS, w25 — -
TN NTZICBLTIE, L b O AL R RER (R
R, ETHEWUSERE, SESBEENS), in virod
B, invivoRABR, MBELERBRENSVLETH 5, £
TRBEANNZIZB LT, invitroA 2 ) — = > 25k
BRONATESEORBELT AV,

Q%1 aAF7SIvBEHR

TWAZ— kN NI EWNELE LA TSI
SEABVPLETSH 2, BEAERHEZIEH200S1 +
T /0 Y- HERES S YRR SRER S 0 B o
RO RENIET 52~ 4 375 AvBERkE) 258
kb,

(2) BE TR AR IFY DS 2 51
OB EMIEER 2 /NvE

TEEMMLER S > /32 % (HCP : Host cell protein) i
REWICHET D TRED S 2 8E TR BT T 5
B, ERICEHASNIEE DY MWz EnTRE
FRETOEELTEET %, EBI, ELISA (Enzyme-
linked immunosorbent assay) 2SH 5 N2 2%, fEET
BHHCPHARIZDOWT, BT 2 Tt D 2 HCPO
TEE R TTRE R HCPOEE IS T 2512 X ) 20
BREZFEL TCBIEHFEE L, FESR2
HCPRRAF &S 5 BRE 2 2113 22 25, BEASE S A
TEERCEINIHRTRBZSE 1 BRSES7-) 0
HCPEDHEMEZEZ 5 L L TWEELELON 3, BER
TTEELTBHEE, TLAF—RISHLE LB L85
NTEHY, BEMBIEEREFLEEEZ2 b h 2,

74(2102) | PHARM TECH JAPAN @ Vol.26 No.11(2010)




ESSEE

il

=6mE A EBRRORE - R

QB EMHMEFZDNA
TEEMIZERDNAR, BEMESKERE OB IZE
BICETERL, Bl BE T2 TREDEECEL
Vo TOMDFELRBHEOELRE LT, HEICERX
Ne28HITY hHBWREFOTEFEETOEES HlE
TALENDDLEEZOND, FHFUNLTY ¥4 E—
TarREENPCRAE VLMD, FHT2 70—
RTIAT—DRYEUERIELTBLNETH 3,
DNADBRAZICBEA L TiE, 58570 10ng% FR &
T2ELNIEZHBWHOSLRENTVLBY,

(3) 1B 5B DOEYIMHE DT
EERENENL T2 EWMEN AT 2 L %R L,
M B MR D USRI AR S ER A B & S
SN E RIS SND 2 & 2 HET 2 LTSS
Hbo TN/, EWEMEDOD B NMREEZFETLL T,
BERICERENLBA Ty MCBRESB Y ONHOIGE
EVEEINTVDLZ L ERTLEND D, HEEIEEE,
HREEBEOD B ERBEE R L2 b D ThHo T &
DEE Lo DZEEEME & ORNEE b & Iok =
N27:0, BERDROBRELLETH D, BERIFES
ﬁﬁéh%%@f%,ﬁﬁ@ﬂ%b,m%ﬁ%m%?%o

<t FERSEOHRE >

MEAZSBOHRER ¢ M IERSRIROERE DL
BRICBWT, EELXEXETH L, HEREICEAET
BELRTRTOEREEE L, & — RN & — 2D EEIC
EDVTITLRFNIER b2\, —fZIZIE, B b RS
DECEY) 2 BIEE B v TEN S NI R R A
BRIZE D RD &N/ BAENEENo Observed
Adverse Effect Level(NOAEL) %, allometric factor%
TR B B RE BT ISR D W THIE L2 b 02, B
BEZEHRE 22, BORESEE, 5F O
AERD 7 A T T, WY % safety factord v T
SLITHIET 22 EIC L DM SRS,

2. A FGERBEDOR &M B (1) ~ (7) 12>
WTU A7 BRAD S B EEX SNIERECTIE, Ban
EDLDIEDOMOFEEEET LE2TH D,
MABEL (Minimal Anticipated Biological Effect Level °
HERNEBEAE)ZHA V2 HFEFERI LS,
MABELW, & b THR/NREED AW FEEHEIE SN2
EFRMENLHETH B, MABELOFEHIZIE, LITD
&9 REEYBEE FEF % (PK/PD) 57— & 2~ & Fil J{ 7T &
% T LT Din vitrods & Win vivoDIEBHEFFIH T 2 = & 28
T&3%,

RSLRS1y
(FEE)
HIR . RS UKD ER%E
1/ CiiEess

HE B, (L3R,
BEaKAnIE

KL
B o7

SEZE KR

B

PR EETRLTEDET,

STEE(C TR T E L, ¢

R—L~R—Y http//www.katsuragi.co.jp/

V=4 e =557. o =
NISETRIRIISAE = w0 xmmmmemassTames

DMITH K » ~ KNoso

PHARM TECH JAPAN @ Vo!.26 No.11(2010)] 75(2103)



FoEEER Nq+4

1A EREHRICBUSBREMN
IR -

TN

1) & M BILUET 2 EREOENMBICEIT 2
invitro CORBIDF L DFEEB LV EFE

i) & bBLUED2EYERREOENMIZICBIT 2
in vitroCOFRERICHARE, B 2EWEICBIT
% in vivo TO HE Kt

i) B LEBYRE~NOEHRSDIRS

L N TCEHEERICHPELATREEZ S HICBRET 2700,
MABEL? 6L Db F#EHZRSEELIZIE, safety factor
PEBENBEHELD b, TOBRITIX, EVESTOFHH
T, EYIEME, EREE, BREEOREE, HERGH
WMOF, MABELEHOTENSZEDY A7 ER%E
BT %, Bwicsafety factor® Z SR RTLEND S,
FHEL-FEM® - NOAEL, MABEL)IZX hE&EHREHh
e FHIEREEVELRZ BHEE, EHEITRS 2N
Ry, b ECEETAVD I LR LRLEEI LGNS,

(4)EHH OHAFERDER
BERICHVONZBEI DY M LT, —REICES
HIZKD N BRBAIBECH 2, VIR BEERS
—REREBIETANVL I LN TESL, T F X2 U8B
(BAREB S —RRERIE<A01>), EERERE (B A%
B H — R RBRIE <4.06>) PLATH B, JBHIESH
123K & TV B ESE OB ERYARE (A REB
— A BRERIE<6.06>), TESTEI OV MR T5ER (B A&
BB —RREBRIE<6.07>) ICHAT B 2 L IR EARM A
BEHTH 2,

BB OB L BEHEICIE, BIRERICIE L
PUETH 5, BARDPTCIRBEETREICHT 2RHCE
BA+STR L, EETREEICLLHED —EHER
DPTFTRNEELLNRBEI END, BREDREDHE
RO, TBEBEORBO—BMETRT O, &
BIEAENL Oy NOREHEIYFICEETH L (R 1),
BEENT Y MEAES TV AIEE % ETIHRER
BB RUREBAE) ¢ RETHIENTEY, HiEHM
Wi R2RA L TB T T AWEIED 2 2%, IRHER
WriZ, BEORSEICETIBBRREDDLODLE LT,
BEEEAThN BRI, BEMETORSN FRKE

A BEYICERT L0 LETHEDT, HiES
L UEBCFERIEE O BT b TTEER IR ) BSEIE 2 5
ETHRITHL, —#xic, SNHBERBROBBETE T
WAREOREFTE L RERBIED DN TV ALE
DB,

EBRELFFM T AERIE, THRER OMETEEE,
REEHIRH TR CLHL, EEMERT
(CQA : critical quality attribute) DHEEZE D, TiE
BHIIRYLTAZEDNERATHA Y, BEEBIUEHA O
CQAZ, BEHERGE IO 774 LRI NETIIES
N7ZERBRICETWTELN, ERBLULEBREDIE
ELTHBESND, N AEERKEEDOCQAICHET S
EXAFEE2ITR LI BESNBCQAIR, N1 FE
EROGEFEICEATA2HROMBLLEZ LI LHT
X270, BRI - ReWICHMET B EMEN, RETRE
DEBZZITR T WHEED L UWHENILENTE, £
EEICEE T 5 HEED X BN LENEE D, BET
EICHALPIZTRECQATH B EEZBND,

(1) 45 MR AT
OEEEN - BEmER
BEMET2BEDT VNI EPFBOENTVWE Z & 25
By AL, 73 BRESNEHEITTS, LC/MSE HWv
TeRTF v ¥ IR FHATH L, RTFFTyEr
TIZHERHRICDEEAYTRETH 570, HEWHMTH
STHERTEIENEE L, FFHICCysFait &
AL, AVTe FYNEBIUTVAVT 14 FiEE%
BT 5. KBEDOA Y2 V=T a vy F7¥1s —ICHBS
PN EERREE, BN, BREORT v TEETH
LEGTIIFIC, BHETAHNEBIZVALT 4 FEEDS
FETHIELzHETLILEND S, BHNWEIESY ~
NBETHDEEE, AR - EHEBEEHLOPIIT S,
PEEPE RS DN RE R I ISR T L E 2
LNBEEL, BEWH,-LOy NTLoF— 5 ¥ EFE
L, BUREHESEE, BRI VIEERE OBEZHES
PIZL TV ZEPEERBIBEEODOICLFHATH 5,

Qg L2REE

GFE -HFHAX, TAVTr—2a1F—, BX
KBNS =, B U N SG T 48—, BE
U, e (BN TREINA < My, BRET
B, REKHAR) ST LEITS CTHITT 2, BHET
RIZIZEHPRECGERFES, EWEEL OBED

76(2104) ] PHARM TECH JAPAN @ Vo!.26 No.11(2010)




_irEmsnRcssunenn |

EeE NAFEREORHE - REMRRE

DR

:1
s E:jlf'”%ﬂéx““ N
T7x—X 1 FERED IR B D TaEA
BEREY - IR | | OBUEREY - REBE  F-Vav
] E : : (EhERr—L)
e
(2o M3-#7) ‘

[ﬂ%“f &/HET&' E]ii"‘r &/l’l’ﬁ’r&}
Ein ot

SR

FRAIEEE TR SSA—5 D
PSR AT
TRNGA—FDRE
TRERNEHERBRORE

R

””&Lzﬁ«@ﬂ%m+ﬁr&w%%M%L@
ﬁa)%unﬁ?%%nkut%mﬂ'ﬁ"ét
RRRBOREI

1 NAARBREORET RS L UREHBEORR

VB%%&@*%LWb%%&*
' (— ?ﬁ(«'ﬁ&m_)

fﬂﬁ%m

B TRRHSERHY

ﬁ%nuﬁﬁfﬁ(‘:@i\) ﬁéjﬁéﬂé&nunng%ﬁﬁ?%ty) WED R,
FEEM, SAATHLEWEEL, LM, £HER, REDFRFE

FAEER,
2 IS AERRREOERRHIHE

5 mEEEEL, CQATHEEEZ LN,

QEMEHME
EYEEOEMER, ERMFHM, EREBHEOMRITS
RIS RO OZOICERETH S, EWEBIFHEE L

T, HENLENB IUENNSFITLTELRE
HGOIERAOHE (R BOR SHE, HANRYE, i,
WHM), ELXEOTRORIGHEEIEENS,

EEFME LTk, BERcHBoy A F7LEE,
Thbb, FEXLONLIREOHEE CEMMEIE Y Lo,
HHVE, FERMEDP (RARRTTT P23, &
BEZALL B RIG DR E , UR, ~UHE), &
W 7R HAAEECH S,

@4y

BETRARNMY L LT, BEMBEHEEY V30 %,
DNA, ¥#ifs, 7u~< bS5 74 —AiiEr5 0%
HW % EOBFERYFMMT 5, BEMBEES vy
i, BREOBEFREICEET LD, H5IEB{bsn
TWwWbHIZ LT HLENH S,

BEMEERAA & LT, Ik, BT 3 Nk,
BYEMR, YALT 4 FEEI ATy F&, B, HiE
HEBH B, BT I FERIDFEEICEEI VAL H Y,
TOGEIENYHEBEEYETH 5,

PHARM TECH JAPAN @ Vol.26 No.11(2010)] 77(2105)




j4zﬁﬁmuauauammaﬁmJ

%a@ﬁﬂﬂ NATERBEORE - R2MRE

(2) BEEER (EERRURBRSE)

PRI, IREEFEIET > THEHT, 7o
AN T a3 bR Twinwig, HERER
L2REDHERIEETHS, Uy "ABIU T Y b
DEEEIRINT WD Z 2L, RERERIC L - CHESE

TEIENTE L, AP
Oy hoifTfER, REMEHEBER, EBRRES L U5

RABOFT— s S22 EE L THRETHLENDH 25, 14
BEETIIINODF— 5225 5Tz, Lizdto
T, TOBEETIIBONTVEF — sy ho Rkl s
CNEHBERELT, REEHERTILLLIZ, RE
Oy hDMHBILEDDERETH D,

OEZEOIEHE
- FERR R
EBREIERORE R E BB CRET 27 — X%
WEEZ N0, ERARBOEBIHIZINSE, ~
TFFT v ErIZ»NET Ly,
- MR
EEMICEETHEEZ ONL MY (75 =Mk
FUNRIEE)IIDOVTIE, BREIUHETH - THELE
BETHLEND S, BETIROTBGELHE LT 213
INWRERr—2bHY, TOBSIITRATERER L
LTERET 5. BEFRIREELESFEYS 2 THEES D
2700, REE*EOCEELYEBTIRETH B,
- PESHER
FREMITIZB VT, MESEEEI RPN Y IE I IC
BEETLLVIMEFBON TV AEEIIEIC, st
BRERETILEI DD,
sl ii v
EO LN BOERETHERE T2 20121F, 8
DI EBE T 2 FECELMEI b NS, WERD
B TRVEEPR, WERDEEEITHBRIESALTY
ZWIBEL, FERRBTHAVWONEENFEETR L,
ZELHABICHELTE> BRI 2SN TLE D Thek
Bhb, Tz, HEOEEICIR, BREROBEVER,LE
BB ERTLIEPNEETH S,

QHF O RE R

- EEMEHER

INA FBERFEITIZ L A ENESHITH B 0T, HER
BB T EREERRIILETH S,

FEERORBR OB EIL,

CIVRMED LR
WHUERBRE FHE, BEDHICBOTLIY N R*s
YRBIRLEATH L, KBEEEELTARAT, TR
NEERRDH 2 VIIEEORRBRE LTIy Fh o o5t
BYFEERINTVWBHETDH, BTy Frx
BREEORENLETH 5,

OREMER

BERURBFES L TRESARBREL A, £
BREEETORBEMBPOEEMEBRT 5, ICH
QSCHA FTA %L HBT 5,

(3) BUEBIR, TIETIEFADEE

EERORER, BRI >THLBRIET2 5 DT
2, BRBRFNCL o TRAICHESMRTATVE Z L8
23 L, REFEGFIZCQA) L BETROME % #
WLTIROERYED, EETR/NS A— 5 2 TREKN
THRABROBRELED, BEFELRITL LA
THEEEZOND, BEBBOBEIIB AT, V1
NV AREWHERCEREORER & Vo 72 HBRE ORER
EHLEICEEO R EEERESLE LoD, TEEMR
Bk Y0 BEOTRMY OERE NS 2 &S T
Hb,

ITERANEERBRIREROBER TH-Td, ITHROE
=V YT EDTROBEYEFERL, S5 IIRER
BeERTIILICNE-T, Uy FABIUOY FEO
WEBEZRET I LN TELEELLNE,

RETROBEIIBWTIR, EMEOSE, T8RS
A= DORE, TRATERBRORE, 70t AFM
VETHB,

EMHEOERL LT, BEFREEBRAB LIV -
INY T DRI DWTIZQSB, QSDH A KT 4 v %5m
L, HEFERTH L - )NV 7 OBEE 5 B IZERKT
bo BRIZHEVZMBOBRIEIZOWTIE, BRWHIC
BRESN TV 2{THELIZZZVWTH A9, M
fad® s\ vide ML EMIESN & T 2543, LEREINS
BICEN - N2 D9 4V ABREBSUIECH D, BHT
BIZET B T7ANVAZ ) 75> A TRFMAERD i
NETHEHN, V- N2 D7 4 VARKEDITES P E
BEEEIBVEEIOLOND, A4 VALLEFEMIIQ5A
TARTA IR TEHT 2. & b d 2V ITEIWEE
TROTEE SN N FIEBREDORSMHERICIB VT,
VANVARERFEIUATH B —FT, BUETROK

78(2106) | PHARM TECH JAPAN @ Vol.26 No.11(2010)




