
r1i lilt GMP rn M 
lJidance of Good Manufacturing Practices for Drug 

~ l7l 

Ji&~~If1** 

JI&~i~*u~~~~ !:31m*4*gft 

r mi~1lffi !3"i~m 
~m&g1fu 

o ~& ~ 1* ffiU 1fU ·!:3~ F 5E m D.& A ffiU 1fU 

~*4~ 

ISB N 978 - 7 - 52 14- 3822 - 2 

9 78 7 52 1 4 3 8 22 2 > 

~111': 598.007'[; ( _t ' l'fflt ) 

Guidance of Good Manufacturing Practices for Drug 

Sterile Medicinal Product 

rJIH &:!IWftJU6l. ( -'ftm) m~m1ElfiF6li 

9=t IE f~ mt ft ~ ~ 00 
. $00 ~~;f4tt l±lJt&f± 



. ' 



"~&'b GMP :tl'iWJ" c ~ 2 Jt&) ffi oo~~&ldKFI'l!rJJI!fiDilt&'b~&'b'ili~~00:9=t, ,Ail.~~~ 0 ocm 
ffi!JJflD :B-MI*J~~:J'JJ <~Jb'i:f=J.W::i:'l!rJJI!~.mm: C 2010 iFf~iT)} :&Jti!ff3rdliJ~>Jt. ~il"OOI*J~Hli~~ 

ft~~A~~~. ~~-~Too~m~~~-m~~*mWi~*•~~o *~~~Jt&I*J~~~~. 
!If~ 'i: tm1ll~ &'b C if! :tiL ) fl:l ~!B!lfii¥ii?Tf= &'b Pi9 1'-$7t, ~ :&Hl'i J9J: ~~ ffli?IMB:M1f!J f= &'b , -?Xtl:f51:!Jt! tt 
;;f:~fuiJt!fm~-l-~ 1*1 ~ 0 

*~ey~~&'b'i:f=~~,~&'b~$Weyff~A,I~N~ , N~~m,~&'b~'l!rm~~ffi*A 

]A ~~~]A -~~ffl 0 

00 iH'£.1\&£1iij § ( CIP) ~11* 

:7C 11 11iU JfiJ I 00 ~G:15 J'b JliF/{ ~Jll[,$jtt J'b ~ J'b 'i¥'~1t ~ 9=t ,IAi!.tqMU £1; ~:X~, ~~s.lil..:EMU . 
-~~;?: : 9=t00l~HM4ttl±l/t&U, 2023.4 

( ~£ GMP 1~1¥J) 

ISBN 978- 7-5214-3822-2 

I . CDX ··· II. CDOO ··· ®~··· ®*~·· · ill. CD11iU3fiJ-~J'b~Jll[-J3ti!:~Jll[-9=t00-
1~1¥J N . CD R943- 62 

9=tOOOO~AA*'rn" CIP ~115~~ ( 2023) ~ 042756% 

:fiJ:ff:f,fiU$:ij :k,ii!L~- *- :t­
~/ltf,fiU$:ij ~~~;f[, 

!l&~i9:it -t!z, {£ 

:±!AA ~00~-~~-00 I ~OO~~M~:±l~li 

:1:-tl!.±.!l: ::lt:Jit:$¥HJ1JEIK)C~JZ0~t~EJ3 22% 

ffi~~ 100082 

~ii5 Lt1i: 010- 62227427 ffi~~ : 010- 62236938 

IXXJ±.!l: www.cmstp.com 

*_m~ 787 x 1092mm 1
/ 16 

fP5-lf 71 3/4 

fi!& 1396-=ff 

Jt&iJ;: 2023 1¥ 4 Ji ~ 1 AA 
fp{j( 2023 1¥ 4 Ji ~ 1 {XfP.IllU 
fP.IllU .:::JijJ$7) :ftfp ~:ff ~~0 PJ 
;:~tfJ ~ 001£. ±-I!!. !IT:$ 451;5 
45% ISBN 978-7-5214- 3822- 2 

~fft 598.00 ~ ( ...t, l'M l 
)\&f)lpjf:fj" ~)\&~'~ 

** ~ ii5: 010- 62228771 

~~ffi~~4~~-~IAM·~~~-l~-

~l:tluYr~f~J~" :t9:ffi, 
1100~;:4~, i~tH~ 

.!IU'diifJo 



:£ f,tjij ~x~ ~~ 5£ 

jiiiJ :£ f,tjij lf t(k ~ -a-
% 

f,tjij ~ C 12.01 !;UJ. i% J# -t Jtr ff ) 

.$ ~ I*Jt#)f !*t:f·~ ti m ~±!gj5[ Jiif4ir $J!f4 

ff ~ [)%]mD I $ I IXJtl I -a-
% I 1l!J7\ .:Ejf!ffl 

.:ED·~ F':]±ll£ J~\ ~JE~f- j=I-J]!z* 5-lE $ 5-lEm$ ~~~B.I 

-~.A.~ ( J2,!Ji lk 1X * J# -t jg }f ) 

~)(5$ JJ;""_.ffijR 7fC,." "!" '* :£ilij I*BHI~ l*wl! I*~:Et ti j3-

1Mmut~t X~ ~ X~~* *It?~ ~~Jt ~Jr fJJT §; fi 

1J;l\Ij;~ 11 ~E ~Jt~ ~~IT filJ ~m {ilJ lffl J.t {ilJ~1IJ1~ 

~ ~ tiA£1*11 Mfrfl®f ~ ~~ ~ ~ ~mtt ~~IXJtl 

Ivan Lin trnJ;\J~ ~!qJJiX I*! D * {}! tilJfi~ * :itt 

* ~ * :5R * f~ * f1f *Mf- *fi~ *~W 

*lffl!Xltl *~JFR; :*-:ff~ ~;:;::... l$: ~ :X!Jt'c$ :XIJ~"Jt ){ll!WJ~ 

1¥ff*~ 4 ;g mt15z:)( Ji:~~ 7-K tfgffi{~ *¥~~ $ !I! I 

~~c.~ ttl\ {}! ttl\ ~ ttl\~ lffl Tatiana Golovina I ft 

Iti~ .:E.~mt .:E.Jalffl IltH~ I~~ .:E_Jj lffl .:El~Yj~ 

ft~~ ftmMl )C§itlft *»U,~ *XW ifR;fM~ !( -* J\\\ 

!i:f~$ F':i ~ F':i ~ F':i~1: ~t-EE!. JI. 1 I Jl-!./'\ i~tJYi$ t1t 13 13 "SESE 

tJtlL.l.L /.:'\=....=. if ~ 1% ll tm B1] tmt~c~ tm~ft ~~:{:E 

EY:1t1IJJ~ 
.=<=. JJ .=<=. i€1 5-lE iL. 5-lE $L' 5-lE~?lt 5-lE;l\~ ..'&. ..'&. 

5-lEJi<.$ ~x~ ~~:1:$ ~~ ~ # ;fl¥j #Tif.:Et fifJ:it!~I 

fifJ:it!frJ * iStt *ll;g 



'$'ffi.A.~ C ~;aHUX. iH# fi- ;7g ff ) 

m:lj[Y"U tf ~ 8B V,¥1 tffig~ nit 29: iii 5.1tt ;;;:JB_iJ: 1=1 

T ~ Tml!£ j]~i'f!i i::J- JJ!l -E- i% ~:ff5.1tt ~V,¥11Jffi IPJ 

~[ij[g ~ :flj 5.1tt ~~Mt& j]_p!W'fiot J7l. I=! jij_' ~~ jij_'~f.Dt jij_''§~ 

=n ~Jf * 
s 

* D *~ft *~I~ *7t~ *.WJL as 

~ f.W xiJ :5t x!Jf&zr ~NlS ~xJ.Jm. ll;H]J_~ ll;!E-t't 

f-l±mt )~\ JJtYifJdiiJ ~fig=$ ifHllf~ *** ¥/t $C.\ !?& t~ 

)}@JIM]~ ~ s ftl\ ~A f!j\~£$ f!j\~f& rm ~ ¥3JiE!$ as 

mxn ~ ,H ... .:£ H .:£ 7G .:EJ'I.~ .:Ei'lfllf* .:£~%it y_fifrfig~ 

~y~Jffi ~ ~ iq: ft 'q:----1i ~ ~ iq:)C~B '§~~ ~~ t!PJ 

~~~ISj[; ~ifi*~ ~' , i%~If@ i%fff11lll~ i%B~ift i%7i<-Jtt ~Jt y;jc 

~jt;flt~ llt ~~= ¥:il±ii 1W1tr 5iE I~ 5iE ~ 5iE ~ 

5iE-!f~ 5iEJm.t& 5iE~HJJ. 5iE~HJJ. 5iEOOOO 5iE~IXJU 5iE~$ 

ffX lS ffX {!}I: jfX;j\~ A'X~%it ~~~~ ]j!fJ ,g. 
:;u ]j!fJ fig 

]j!fJ B~rJiiJ ]j!f]~yfl ]j!fJ ::±::"'-" ,~,*~ ffijYifJj\~ ljf_~IHI 



"~db GMP 1~1¥1" fA~§ 20111¥8 A ili#&kHI~, xtfW13}JfJGOOi!Jtl~1-Tjl£ 

frf~)], Jcl~, ~Jlti?:~db~FlDJ::ti~Jci~JEm: ( GMP) £~T1i~fFJfl, IPJE!t 

m:J;;~db GMP tft~.D3.m:fji;T~JJ~H o +1¥*, ftOOi!Jtl~IjllDJ:JiifJJRf*-* 

J!iR:~WT%~, mJ::ti~Jc~J.K-¥-~WTm:7t, ~~db~Jcl1! ~ ~19:B3~J.11! ~~~db 

B:M~Jclv1'1! ~ ~~db~F~>I-~J.I1J,1! ~ ~1!W, ~ff!Hl~JE~~m~1~11Jtl5E, ~ 

JZ~-t- GMP ffl*£ffi;ffi'~J]ti?:, ~WT:ba5.i~%~7~db GMP ~JliD:B"J~>lt o ~~ 

OO~~~fijj$;~ ICH ~~~$;_!73., 19:8300~~~1*-*im:iiit!:Jl!-Jl~~_§_fJ{ NRA 

iif1ti, ifJH&~-it$i!:baA~dbt-i~ilfFit~U ( PIC/S ), tlt00~db~if~~~1t 

ifj)jt S ~1*1-t o t~3JUfik:lli+1f*~~~~db GMP 1~1¥J~WT£!1T, 1&2Z~t!PJ 

#tt.~SFdb.~~~m~!JTJci~,!JT~~-~tt#,FjlJl!-~~"~db 

GMP 1~1¥1" f_A~pg~]!!frf~iTB"Jw>Jt S ~:1§.-l:JJ o 

2~I1fsA,~oo~~db~•~Jc~fiD~2Zffi*~~mfiDB"J~~~m~~, 

oo~~db~>I-~J.tfiD~db~db*~~!J>ir:p~c.,~IPJ::ltH:*~~iJ~Iif_¥--'=3~~*4 

~~~~to r:p OOfJ!*1~:tet~ffi r:p 00 ~~t41iili #&U~ii~JUf ~ "~db GMP 1~ 

1¥1" 1~iTI 1to 
"~db GMP t~1¥J" ~ 2 #)i~__t#}ipg~:J;;~1iili, ~il:ii-*+ JL1f00 pg)r~i!Jtl 

~1-=JjlEI"JJt-1*~~, P}kl& ICH, WHO, PIC/S, ~00 FDA, EMA :ff*1~1¥J, 

J)J)Zf'Mf~ ISPE, ISO, PDA, APIC ~:ff*1~1¥JB"J*tJ!121t, §'~Bil%-~~iJ~ 

~,P:uiJT~tKZ9JB"Jrc~£~~ ~~~if:J;;r:p~c,,, ~~ JXL~fiLB"Ji¥4~~~ o 

* § 130 ~~00 I*J)r~~db~>I-~JclfJIJj;j, ~FJ£~~7iJFJ-E;fJL~B"J 500 ~ 
1iz~~1R;f&~~W#&1~iTI1t, %JJX:7 500 ~:JJ::f:8"J1~14, pg~t;E__t#}i±~:ba 

:lli 11tr 0 

"~db GMP 1~1¥1" ~ 2 #& ~ 1W::ti~Jcl1*-* ~ 7tMiJT±~7iJF~lDJ:11f*-*, ~ 



iJri=iJ3 t!:~ ~ ~-=p fO l"5 6Er _t rTf if PJ t#1LA.1fFJit~~ 3jt ~ ; ~ } 1%-IR:JJUL ~ iR: ~ ~ 7t 
ffi~~I£~~~~ - ffig~fl]~-m~~~-~*~~=~$7t; ~ DM~ 

f*ifftl}flj~~~5GTifDJiAiMJfiJ ~ 7tffitJT±~DJiAifftl}flj, ~~~ifftl}fljfl]Ji=tl"J~*J[}flj[)# 

~, tt#~~ - I£~iiL ft:~~F~I*J~; ~XTififftlJfiJ ~ 7tffitJf±~1J~ifftl6Er 

C ~tiL) fO~ffiJl@iilffF6Er p;l[~$7t, kJ».R!liT!J:~fO!vUli-ttiJtJfiJF&Er, -~-11: 

1£ffltt#fo3'Gm!I&JJ¥:-t~; t&t:!l~ifftl ~~~ ~fm*'f ~~ ~ ~ JffiJ¥:-tl"J ~ 7tffixt~ oo 
l*l!l~F~7!1J~J~i¥1~007t~, #8Jt~~~i%11!f, 1~1:.!1&1~~~- {;1tf.W:~~fliL 

~1f:1i~ff- ilfhttzfflJ]tr--J.l"J' mt!ltml&~;J'A,~I*J~*1-T~~iiit o 

*~•~m~TOO*l"l&Er~•~~~kJ».ffi~~~m~~~~fOm~, 

:i~J?:::k~~iRifj~~~f4~~~~f01f~it~%'1-TT ~JJWCir o f±Jtt, il 

xt~~L.·f0~1#*i.Xfli~~~~~Jr~f0~**~$:~L.·~~i~t! t~JJIJ~i~t:i~J?:r=P 

l"5 6Er ~ w ;fi 1!f 9=t I L.' ' :ii T ilir' l"5 6Er ~ if1!f ~ 9=t I L.' ' _t ¥fi l"5 6Er ~if~ 1!f 9=t I L.' ' tr 

!Jtilir'l"J 6Er~-~fj[~~~1!f~9=tJL.'' LlJ *~tt&Erl"J 6Er ~if1!f~9=t 1l.'' )*~ 
l"J6Er~-~f_l~~ifiA.iiE9=tJL.,xt*fA~~~IfF~-T8"J::kiJ~t# o 

"l"J6Er GMP 1~1¥1" ~ 2 Jt&~».a"JI*]~)tz, !fii~~jJ, {EliE!Bti'BJ{tfJE, 

;,kf-1f~~, ~~z:£l)~Hf)::kw;1HttW1~iE o 

OO*~~ll{l~~l!Pclit~~~'$'*i<i!f~l:j:l,t' 

2023 .1:j:. 1 J=.l 



7C~HiiUffU I 1 

~1~HtU~ ( ~tfL ) I 765 

~ffiHEJ.;i:irrJ>Z~ I 971 









1.1 :tlil"i¥Ji52.f!l'l ................................................................................. 770 

1.2 ~~1. ~j( .. .. . .. . . .. . .. .. .. . .. .. .. . .. . .. .. .. . .. . . . . .. . . .. . .. . . . . .. .. .. .. . . . . .. . . . .. .. . . . . . 770 

1.3 =li*~j( ................................................................................. 771 

2.1 1!l~JEl*JJ!U · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 773 

2.2 !lm*-1-~111~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 774 

2.3 I"Z::~111~ · .. · · .. · .. · .... · .. · .. · · .. · · .. · .. · .. · .. · .. · · .... · .. · .. · .. · .. · .. · ...... · · · .... · · · · · 777 

2.4 7t:f!T~111~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 785 

2.5 ~J£-t1:1iJFJ'El:j1!\Iffl . . . . . ... . .. . . ... .... . .. ... . ... . .. .. . .. . .. . .. . ... .. . . . . . .... .... . . . . .. 787 

2.6 ¥5!;{;g~1ff~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 788 

2.7 I"Z:~iiE ................................................................................. 794 

2.8 m~e=~iiE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 797 

2.9 •m:1!Jtl£~Fmlii~11ltl~* ························································· 8oo 

3.1 giEJl§J$1fJ:liH~:l£ ........................................................................ 803 

3.2 .:l:JIEJ#JJ$~I f'j::gffi)]§J$1¥J1!J~~ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 808 

3.3 iliJE .. .... . . . ... . ... .... . .. . ... . .... ... .... .. . .... . .. . ... ... . . ... . .. . .. ..... . . .. .. . .. . .. . . . 815 

767 



3.4 ~J_I;fl:l~t1? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 822 

3.5 J:mJ§"~£ .............................................................................. 825 

4.1 J: ~f!ZI ;f:-1- s"J m:t :fi:~ :FJE · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 8 3 o 

4.2 ~ffiHE!¥m:t~J£·11:1itfJ'l:: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 835 

4.3 _t~~FI"Z::E2:11l'1 ·· · ···· ····· · ··· ·· · ·· ·· ··· · · · · ··· · ·· · · ·· · ·· ·· · · · ·· · ·· ··· · ·· · · · · ···· ·· 837 

4.4 J:~I"Z::~iiE ·································· ················· ··· ····· ·· ·· ···· ····· ··· 842 

4.5 J:~r1!!'1e~iiE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845 

4.6 J:~YiJ~E2:1!Jtl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 847 

5.1 T~f!ZI;¥:-ts"Jm:t:fi:~J-' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866 

5.2 T~~FI"Z::E2:1!Jtl ····································································· 870 

5.3 T~9=' 1'BJ FJ'b~~J£·11: ··· ··· ··········································· ·· ··············· 887 

5.4 T~m•~~E2:11lu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888 

5.5 T~I"Z::8"J1~~f!ZJE2:1!Jtl ·· · ··· · · ·· · · · ·· · · ··· · · · · · ·· · ·· · · · · · · ·· · · · · · · ·· · · · · · · · · ·· · ·· · ·· · 893 

5.6 ~*JT:frmJ:J::jtm§i¥J~J_I ············· ···· ·· ········· ····· ·· ····· ······· ····· ··········· 898 

5.7 T~I"Z::~iiE ··········································································· 901 

5.8 T~r1!!'¥e~iiE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 904 

5.9 T~I"Z::1f.\;r*J'!li*@J 4)C ··············································· ················ 911 

6.1 :Ji7[(~;f$ ··· ····· ···· · ······ ························· · ······ ·· ··········· ·· ···· · ··· · ··· ·· · 914 

6.1.1 :ft;;f:.#~E1~&!'-.fJt ······ · ··· ·· ······· ····· ····· ······ ······· ··········· ··· ·· · ·· ·· 916 

6.1.2 it ;;it#~ o/ 8~ #_ 1i ~ ,8, · ·· · · · ·· · · · · ·· · ·· · ·· · ·· · · · · · · · · · ·· ·· · ··· · ·· ···· · ·· · ·· · 923 

6.2 PJ t~·l1:1itfJJ:: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 928 

768 



6.2.1 1iJ b~ 'li 17f ~ 71 ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 930 

6.2.2 1iJ b~ H: 17r ~ ~ *-~ ftilf-3ff J:B W1t · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 936 

6.2.3 PJb~'lilB !itmtEJ1~'rt~ff-~ ················································ 937 

7\1 ~ft~!IWJiliU£ ( -'f!m) I~t£$U~*ag~i1J!IJ:1J~ 
7.1 :ktlfl!J::I:~'i'i;f!J:)t;f}f~ffl~~~ ··················································· ... 938 

7.1.1 ~ 1tfffi 1: ~ ~rtJXl llstit1t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 938 

7 .I. 2 Iw: nL ~Utl {!:I 9=' i'i3J r Jb Etg 11-tfr ri ~tl Jlt I$ .............. · .. .. .. .. .. .. .. .. .. 941 

7.2 7t;fJT:!f1! .... . . .. . ... . .. . ... .. . ... . ... . .. . .. . .. .. . .. . .. . . .. ... . . . . ... . .................... 943 

7 .3 7t ;fff:!f1!1:. iP fiiJ M ~ :F1R • • • • · • • • • · • • • • • · · · · • • • • • • • · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · • · • 94 8 

8.1 :fttt}:~f¥ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 958 

8.2 ffl~1itl:j!Jt:if . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 959 

8.3 1ifflilE, t.iFJE.!§;fi'Jc::f-T ..................................................................... 961 

8.4 ~J:E'i'i~~ 1 ~rff!~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 965 

8.5 15e:ffl~r_t · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 966 

8.6 1t:J! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 968 

769 



1 

7-(s:~-:p illi:ttfrffl 00 r*J 5'~ A.J=!UlHJl ~ ~ I~JJL f-* C mJ ~~m ) 1!JU J'b ~rz: fO mi:fi:t£ 1!JU 
~~*mMfnm~. ~R~~tz:mt:fi:t£~ffi~~~m~~~~M~r*J~.~~OOr*J 

~~~~*~-~~•. ~~~~m:~&~tz:fnmt:S:t£~~A~~~~~fn~~• 

1ft~~. 'ffl-~~~~'MWJ~~~r~~ {~&~tz:mt:S:~m*JI\m c 2010 ~1~-n n RJt:~ 
~~&~~~~~k.•~~m:~&~~fnmt:fi:t£~~~~*~0 

*•11mm~~m:~&~-~~tz:fnmt:fi:t£~. ~~~w~m:~&~•~tz:fn 

mt:fi:t£~~~~ o ~m~rz:~~**M~~~m$%.~tz:Rmt:fi:~m~Jt:~ffi~ 

r*l~. -wf~~*"'A-=t5PJ~~s{]Jt:fm%M c ~o {mt:S:~mf** ~ {rm-w:~~nt.A~·d {mt 
:fi:t£1!Jij ~!Ji~~~~"J-~Uf0 ~ )o 

7-(s:$%~ GMP RJt:~~1!JU J'b~~8{J~Et!Jk, ~~700*~J'b J!iF~~m~ ( ~ 
rmJ~ NMPA ), ICH , WHO, PIC/S, ~00 FDA, EMA, ISPE, ISO, PDA , BPOG 

•~~m~~oo~m~~~~. ~~m:~&~~ffi~~~m,mm,tt*~#. ~ 

R~m~J'bM~~-~*~· ~~~~~~~W*RA~~-.~mm~Am~tt, 

~ffl'ii:E o 

770 



;z!s:~"'Pq:t "Affl~jJ3.~m11JU£", -*1~*ffl~~~mi*%¥~tt#~ £~_[DNA tt 
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~m:~•~~rc~•~~,~~~~~~m~~m~£I£*~~~rc~•~*~"'P 

iM-To 

771 



rmlffil~ffi!J~Ilii"J31: !IBRfi!fif~ llfll31: t<lift llil"l31: ffi!Jj71J ~1"' ~Jl-J31: 

~ 
. - ------- .. 

I I 
I I 

!IBJJfi!#r I :E!IBiffil~ *%-nmvr 
I 

l*tftfli~~ 
I 

I I 

I I 

J • ·------.------· 
I 

!IB Rfi!~;n; 
I I 

:fllfltfi:Jt±\lj 
I 

{~ pH {ltlfi9$J(f.!i I lft'.lll~ ' tA\1:-
-*¥5571J ( SID) J(f,!i 

t • ~ t 
I I I J 

fHI:!&~ JY_$i_ fm:Jt:l'~ 
W<~:i:ttk. l*lr3i:¥r<mvr 

t t t t 
I I I I !IBRfi!l&~, :51-~ JY_ Jj)z~:l::g:~ 

/l~,~-T 1~m¥:cttm 

t t c :tmif \ $LlliE 

t 
I I I I l ~:ff ~5c:t:lt 

imtmliX~ I 1tf<j'ft + • 
.i*l'ftlicl!l~, 

I ~.~,.,t~ I :i:J:/m,:5J-~ 

-t 

I 
JJ¥-~Jit:ff 

I c Ji!i;,fl, ) 

772 



*~.:E~I*l~: 

U ~1JL1tU J'btliUJEt£1ffUJrt~E!f.JI*Y-!U 
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U ~:J'JtiffU J'b3f MI Z':HFziiL ffl1sHFiiiEE!f.Jl*Y-!U 
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JtJJXl~]Lt£1ffUI~iJUJiJ~o~~J'b~lftl~··'t1 (critical quality attributes, CQAs ), ~ 

lftl!/ro~·'/'1 (critical material attributes, CMAs) ~~tii!IZ':~!J& (critical process 

parameters, CPPs ), Jt11B1N''f:-*1JJ~, **•)Xl~]li-f1ii~*~:sL:Jf~1H~~J'b Bf.J~t£)jj;: 
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IZ::#~:!!.X:*~~~-I£#~o Hxt~~~@I£#~, ¥r:ft:~I£·11:tmJJo[liJE!.gi,sp: 

{!5i.RJJIJ:ft::7g:£~ I£#~ (key process parameter, KPP) ~~~:£~ I£#~o 

I£#~~1jjlj)]l: Jnlj1jjiJ JE-Jtt'it'ffiffii&U:E I § ;f;F{lL PJ~~i'[OO (proven acceptable 

range, PAR) t:J H1it~JM*f'Fi'[OO (normal operating range, NOR )o PJt~~mOOPJ~~ 

¥r~#~~~m1~B.gi£t:-it2: i'BJ (design space, DSp ) ~~IEI~~~m:f~~PJ~~m 

OO; 1lt~•tFmooPT¥r~~~~~~~IZ~*~~J£•f'F§~m. ~~~-~ 

~~--~1iti£~~-N*~~=h~HAm•tF~-*~*m~~*B§~m 

~1it¥Jt~mOO B.gTiiiJJE o I£#~~m·11:Wf!5¥Jitl1IL%1!12-4 o 

ttxtl!l 2-4 -t-Jt~~or: 

•#~~-tt : I£~-PJ~~~~-f'F~~ili~~~-~~~~A.~-~m 

JE ~~~-f'F.~-~~~-~~~PJ~tt~~NJ£:7'1#~~-ttC~:~~PJ~ 

~~I£~A~JE7I£~PJ~tt;~~~=~~~~~I£~ili~-~~~-tt. 

PJW~~I£ttW~~£~--tt~ 

• I£#~: xt~mEJ:••·I1:E!.gm~~olnJ [ ~= ~o*·~f~#~~~f-txt~mEJ:• 

•ttc~A)~~~. ~~*~•H~PJ=~~~~.~mJ£~~#~71~mi£ 

#~ ( CPP ); ~ : #~7J~~~mi£#~:#*-~i.¥1fr Jo 
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I ~ ~$~ :a: I~$1li:±l Iz3£:m: 
W:~:l:~::a:~~~:fljj)tJ 

~ 
I!:'i'U~ I f'Q"'.Jlll::llJll.Wi 

·~ 
Iz$1liA. 
I!:tl:!/& 

t 
rr~JN•~niol 

129*3'&J.JiZ:5t;fJT: Jlll:iiJ:lm'l1:xt~~tt:;f!:!:ff3'&tt:gl~nlfii!'I9WN x IZ: 
tl:!/& I !lWJt-l-lm'l15(t:kftl\ll:illlm'l1i'l9~~nloJf;!j1JJr 

.:k3'&m:rl:~~~nlfii:5J-;f!T c FMEA ), F£'11 x PJ~~'I1 x PI ~iJ!IJ'I1 
JXl~~fli'ff';f!:!rli& ( RRF ) : F£'11 ( tl:!/&1r£8iii*J)(tf'£:ktll!Jlll::ill: 
Jlll'l1i'!9jjl~nlfiiWJJr) x /Gfifti}Ett ( 1iff1G!/&!\~L ~!]~, )C~~) x 

:flilJtJ~~.:i:J C i51:~5(ttl:!/&!'19:fl1M~~.:i:J) 

I 
~ :a: 

1 ~1:E*tftiz*~ 1 
I ~F*tmiz~~ J ;,r, I 

t 
:xtrr~JNI~PioJ£r:.JWfi!i :xt I ~·11tU~PioJ £r!.JH'fi!i 

I Z::fl11itl ~~.:i:J .&I Z:tl:!/&Mf' I ;t;:fl1J;tl ~~jJ .&I!: :@:1/lOt I 
Q"'.:kiJI!Jlll::ID:J/l!'l1!'19~nlfiiWJJ[ 

~ 
!.:'11~~~'11!'19~P(<ijWJ3t 

JXl\lfti'ff?liJ'l..: 1\'lJWtE:ktll!I JXl~~i'JZfiliiJ'l..: I\'1JW1:E:k!IJti 
Z: tl:!/&.& ~ F :ktllti -z:, :@:1/&iff?l !::@:1/&.&~F:kiii!.:tl:~Wfili 

~ 
l ::a: 

I *titiz*~ I I 
m~Iz*!l!ll: 

I I ~Fm~Iz~!l!ll: I 

~ 2-4 *ill!IZ:~~i!ffi:!imt~.¥ 

)i.: t-oJf PDA TR No. 60 Process Validation: A Life cycle Approach ( < _I.~ l!Ji:W:.: !l ~ ftl Jl}] 7i if.~ )o 

• ~~:kiJti~$~: ~o~~m~scm:oo~1-r. W1£~ ofiiJI~tu~~~~tt [ :!ik : $ 

~t!j~7J~~I~$~ CKPP); ~= 1£t3(J!s~moo. $~xtr~x~ofiiJ, $~~:flj 

~jg~~~~I~$~ ( non-KPP) Jo 

~I~*~*·~-~~~~M~~~R-~~~~I~~~~Mfi.-~~ 

~Mfi~~-RttWm~~M~~*.MW~~-~~I~~~--o~~M~~ 

~~~@~~~:$~$~~.~~$/~~*~~tt.*~£~~tt.~~~£~ 

~ttM~.~m•B~.m·~~ttM~.~mM~M~.~~~ffl~M%~M~. 

11\t!*±tg-·tiM~ , ;f§~·tiM~~ o $t!.:ru! ~~miff~ £Jffi~I~~iff~JffiJJ!Off-1Y~~o* 2-3 o 
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llfl'& Ifftl7~ 
~Jti!:: 

:j;~I!::~~ 
3CW!11fi~ I!:: :ii~¥1JWW: 

~~ Jitt 

~!H Hfit~: Vt I t'ii!Jl: ' r:g: ~ ~mH!il$I¥, 
I 

atrBJ ~mH!il~lt 

:J{frJtR::Jf~ I 
rlii'tll:, ±&~at ~!HH!il$I¥, 

I 
IBJ ' ti~~ Jl: ~H!il~Jl: 

BZ:JJiz~ 
rli!J.t, pH m, 

g!HH!il$I¥, 
~!H H!il :jf±~ 

I m~,±:g:~at 
~mH!il~ll: 

I 

r:g:~ i'BJ' 3'-:t~~Jl: 

llfl'& 
* ~' ~-+at rBJ 1 w ±&~:ii~a9g!HH!ilif.:Jl:, $I¥, 

BZ:JJiz~ rli!Jl:, pH m, 
r~, m~, * g!HH!il$I¥, 1-\':iM:iil'£nft'f-, ±&~~,8El9~ 

±&~ ±&~llt i'BJ 
~if.:Jl: 

~:it :I: :~tiL ~ j:: !Jo/1 ~~ J.t , ~m m pq :!l 
~,5i:J]i:f*,W<f:!l 

45/:I¥' ¥!it 
~ 8 *ii, fiL± ~!H H!il ~ 8 

45/:gjt I J±j]' yj[)! 
Jl: 

( HCP ), nf.:U!HH!il DNA ( HCD \ 
~j::!jo/J~~Jl:, ~R[Jipq=l!f~ 

~8*:1:, ni±~!HH!il1If8 

*~~i'JT 
~jJ:,t]tJm 

45/:rnU1~ 45/:I¥ 
( HCP \ nf.±~!HHPl DNA( HCD ), 

~ pH{i Protein A ~ 00 , SEC, IEC 1~ 
j:: !1&1 r~~J.t , ~m m pq :!l ~ 

1~ pH {iW<f pH{i, ll;j 
I I 

SEC IEC, ~j::!jo/J~~Jl:, ~!H 

:!lx$ rBJ , rlii'tll: Jipq=l!f~ 

~il[,_t¥f ~8*:1:, nl'±~!HH!il~8 
r9'1~-Tx ¥f&'b pH{i 451:rn~r'i1~ 45/:I¥ 

( HCP ), nf±~R!HPl DNA( HCD ), 
~~tff Protein A~ 00, SEC, IEC, ~ 

~~~I¥ 
j::!jo/J~~Jl:' ~R[Jipq=l!f~ 

MHt 1If8*:1:, m±~mH!il1If8 
~JI& [IE!~rX 

~f[,t]tJm ( HCP ), nf±~BlHPl DNA( HCD ), 
~~tff 

~pH{i~ 45/: rn~m:~ 45/:I¥ Protein A ~ 00 , SEC IEC ~ 
~~I¥ 

j::!jo/J~~Jl:' ~Jii*J:!l~ 

~W<l:!l 
J±j],~;l: I 45/:I¥ 

~8*iL 1~j::!Jo/J ~~Jl:, ~!H 
:iirm Jipq=l!f~' ~-ELJG~'ri 

MJ:rmttt~ 1 
~~1-tH& ~~J±j] 45/:I¥ ~8*iL SEC IEC ~j:: 

~~ !jo/J [~~Jl:' ~Jipq=l!f~ 

:ii?ftt' I I 45/:I¥ :ii?Jg%~'ri 
?t~ 

m:~ I I I m: ~Jllt :i: t'F ll#Z J]j! 

~: L~~-~~~~tk~~~~-~~: tk~~±~~~k~-~t~~~~~~tt 

k~*~L~~a«I~*k~~#.~~*~4~~L~~R~~; ~-~~±~~~k~t~ 

~~~~~l'l*~'f:i:i!At~i~'J, v;U.!_;!;f;/"J'o~it..X, L ~'f:i1it~ ~ 1-t~:W- o 
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~k~~~~#m~r~~~••~•~.~m~~~~£~*~~m~Rm 

I~;fn~£~i:A.iJJJi!Jt/G[PJ, ~1!itl •• i:J1/G_g_;f§[PJ, * 2-3 9=T~I~:ct~?JJ!tlii\Jffi §, 

~~A~~-iit~~.ili~9=T~I~~~R~~ttffi*~Miit~§-H~m#~~ 

#m~~.~~~*~~~~*~•-~•~••-•~~~m-~•R~~:ct~ 

~~-~~~~-~o ~~~-~~~~~I~n~R~£~~-~W~~W~I 

~:ct~~~-~-~§R~MH$~.#m•mr~;fn~£~WW~A. ~AA~~ 

k~~ffjlJ •• o 

~r~~~ii.li't'i~~1;$:RJl~:ffi.:E~ffl~~~ ( HCP) ~f9tl:itt1-TI~~ffftl~>Jt1fftl 

5E~i.5V~JL 

1f!-1JL1litl £ ~~1;$:~:fl:li # ~ 1llii*:9?.15Emt't'i5!U~ /f§*, ~T-1-T ~~iR, ~!Ji~1ilf 

~, ~~llfu*1ilf~RIIfua:1ilf~!J&tmWt~iR, ~Rx>t~£~iili't'iB{JWW, ~fflJXL~fti-¥ 

1tii;ll, :tmJXL~frf-IFff (risk ranking), ~~~1*i-¥~*ll~ii.li't'i, IPJEit~T-~~1;$: 

m~£~~~ttR~~tt~~~~~tm1iJf~!J&tmRB~~~.~~~5E~~-Jitt 

~-aJ~stm~~~~i*~ii ~ 5.0% ( SEC-HPLC iii!:!Jt )a 

:ii#__tWfr~RrWtr~ CfR*ffij~r.ffitJJt. ~o~mgm:t:s:~:ct~; ~~m. ~IH~ pH m 
~$2R$; JiJ;J&!Jt, 1i~t&!Jt. ~o~;fJT:ctfi; .fJL;fflX~tJJ~. ~o1:!Mt, 1~tmtr:i:H¥; lit 

~:ct~~)~m~~•.litt~m~~~.~~m•~~*ll~ii.littR~m~.~ 

~~~~~-B~~~R~M1iJf~~:ittB~M~I~*~··~~~~I~~~­

#!J&~~m~RM~~>lt a ~I~ttn•i:A.~:li:ctFmtt,/G•JEtt;fn#~~~n 

~~JXL~Wffl~~.~~ilim~~i*~~~~m~*mi£#!J&,:li:cti~*N1ilf 

~~•~m~*llr~#!J&~~~i*~•~~**·**im~~i*~~~§~•~ 

~I~#~~~~m:~.-~:li:ct#!J&m~~#!J&~~m~~1**•~~~~m­

#!J&~-ar~~m•5E*l~I~#!l&o 

5fljffl)Xl~ft1;ft7'G*!l& (risk priority number, RPN) I;ll, »-*lllDJ:iiJi't'i~~jc8{JF 

m't'i, ~~::t~1~$, i~IDJ:ii.li't'i~rlJ~tVW't'i= 1'-~!!Jt, x>t~~i*~I~~1litlJXL~ft:itt1-T 

i-¥1ti, #~~~~1*~~£~-6PJWJM9=T~*m, -~I~~1lium•;f0¥Y!tl~··· ~o~ 

;t-J.~1jjtl, #!J&~1jjtl, 9=T~~?JJ!tl, J1~~¥Y!tl, :JJ.!£1-TiJJ!tl~, ~JE't'i?JJ!tl~, *1JE¥JJ!tl~~ o 
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~~I£*NM~,~~&~B~~I£,*~~~I£ , ~~mm•~m 

I£ , ·~~~~~~SMI£~R~~*-~H~-~,~~~I£~~ill~~ 

M#~~rlfi~~~ o ~~-~~~~~tt~~~tt~-~ , ~~I£-~tt~M 

~*,fflSE~Hnc~~~~ill~~~~-o~~~~£~~ttfi~ey~%~R~ 

~~~-~~*·*~,~-~tt~-~~-~~*·*~~- 0 ~*' ~~~ 

HPLC ~ti!;~:JJ.9:1-T~~3C~1i~&il9CR~ ftfs:~R~~' i!Jj:ffl SEC-MALS ~ AUC x;fR 
iHtfs:ill1-T*7iEt~19!~ o 

~~VJ~?HJT, £~~~£~I£8~iA·U=t ~-~~~~8~~11ltl ~~Jh!,* 2-4o 

-~~f'F 4mJf.4~1Jiij ~~~#iU 9='~lii~tl :ct~Jl[~W * :0)1:1-TW!tl iJ.t ~~·li * tiE 1~tl iJ.t i9!tliJ.t 

f<P -T~;JF jf[! *f<P 

fH ttt :tfll 

~4m&ElZ:n:l:tf* X 

WdJt 

*;fr~ &:Hr X X 

f~ pH {i!i)W~x$ X X 

w:~:ct ?m X X 

~-=rx~&:m X X 

~W<J~:ctrm 

Mil& X X 

m:~ X X X 

~~2 : I~ffi~~~•tt~~-·~~'~mm~E~msJ 

m~~~-~CHa)~-~~m~~~~~~-~,$ttM£Ha ftm•~ 

1lt -'=J ii{E*~?5EJJU153i~H§:k, 1t=~:km!.93:•~·11:iiJ :kmi£~~8~iJiJ~ iJ , M~VJ~ 

-~~M~~M~~rlfi~-'=J~m·•~~$%~m~-~o ffi~~Ha A~~~ 

~tt!.93:,H1t=~~$~~~~m&~~~~~rlfi ~ey~A~~# , #ey~ -'=J~~ 

~JMJA§:k , i!IJCfV1t~t!!:1-ti£~-~~ill1-T.tl:~~~J.93:8~~t~~M~ , ~i)(.~ffl* §]§fill'. 
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~~-~A~~~tt~~--,~~I£~~~~,-~*@I£#~~H~~M 

]I IBJ~**o 

¥rr£*~~~,~~&m~*~r£,mm~~r£,*~m~r£,~ 

~~~m~I£~H~~M11~~~~~,~~~~I£#~mfi~~#·~~fi 

~~~o~~H~~M11~~~tt~~~tt~~~,¥ri£--tt~~M*,~ 

~-9=txf HCP ~M11:it!1-T7J!l:1-Tfitiffi-~ o :5\Sm¥Uf='Jb!Jt;ff:~t~9=t::f~'J I A HCP, ii!l:~J£ 

tt:5~5~ 9=t ::f m1-r fit¥Jl~ o 
~~V.J~?t~, ¥rxff='Jb.&I£8{JiJdJt ~J~M HCP -~8{Jt£ifftl ~~JJL!.* 2-5o 

if!.jGf*fF !lm*l- ~~ l'j=t:fQ J::t;fi 1i~1-T ~~-jj: *11E 
:fQffjij :fQffjij tlliPl~ lKiiPl~ * IY!tl-lit 19!tl-lit W!tl iat 

ff T-:;l !Jt %il*ff 

1t1~ttt\fi 

~!lm&J.liz~:t*~ X 

!&~ X X 

ffi%il$:t!T X X 

11£ pH miiY<m 

1!!¥JH1:l& X X 

~T-x~mtJT X X 

~Wimii:ctt& 

Mil& 

ffi(~ X 

ltf!-1Ji:ifftl £A~?t~11jc ~t~~~, f='Jb~~itf!--~il:fr, ~~~ffl·ii, ~llltfrll~ 

~~•lllt•~~, V.J ~~f='I£~~,1llt11t£~~*~r,~~m~~~*~•r 

£t~,~, M~-~~{}l_§_:JG~B{J:frfJTt£1fftl~JnU o 

itf!-ttilltl £:5t~fit~t£1fftlm~1tn lllt11~ ri&tit c QbD ) ~~~:r_t~, ¥rxt f=' £ 
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:klJtl.W:ii:JitL :klJtiZ:~~fll:klJt!lmt-I-Ji'tiB9JXL~iiSJZ1t, ~sit IZ:89t~,~fll~>lt, 

~HIZ:~JXL~~~~n~.*~~~£~~~~M~*~~~~~. ~M~~­

tt~£~m~~~-~~~HJ.W:iim~~§~o ffi:k*~~~~~*IZ::klJt~­

fll~~~£~~-~~fll~£J.W:ii~~-~~~£~~~*~*~-m~tt~~~ 

~-•~tt~~~~-*~~~~~~H~~~~M~•~c•m~£•~*~~ 

§ :l.KfJu.m* 2-6 )o 
~~-~~£~~~M~~~~m~H~~~~~~~~~.~*~~~~~ 

>Jt~~.~~.~~£*~~~~m~*~~~~~~~wtt~~~~~>Jt.~m 

IZ:~~l.W:~*~~-~~.~~~m~~~~~~~~~£~Nm~~~~~* 

~~~ o ~~.*~~~~~~~AA$*00*~~--~•Hmm~>Jtmft~~fll 

~~0 ~~•m~£A~~!lm~mtt.•~~~ttw~~~*~~£~mtt~~n. 

~t~JJ'J ~•~rm~ffl·tis9*tJTt£11lu o =*~*tJT~11lu~JnU 89 v"J?&, w.m**M~!lm11lu 

£ ( •m) W* "7.1 :klJtl.W:iili'tifO*;fJT~1!Jtl " o 
•m~£*~~~~~~m~~~£~~~~~-~matt~=*•~.~~•­

~~-*~-•~tt~•~~~=*~~~~>Jt.W.m**M~!lm~£c•tt)W* 

~:JJIJ Jjit§ 

~~*r~,~~~~*r~.w~~~*r~,w~~~~~*r~, 
-~~;fi;} ~~~J]!:Jlfi:OO, l!ilH-¥Fof~im, ~ru!J-Hfi-, ~~f-t1iz,~*fff, ~Y-!Ul'~~~, rJ!f~ 

SI)IT,~, ~£t!,,B, 

~~gjti;j:i;) [Qi]=~if (CD), ~~:jgtlii~;.I'A ( DSC ), =iimlf, '!R:J't:l'tif 

. 1Jl'1]~~ 
~s~~~,~ill-~~a~~~~-PHffi,~~,mm~,~~*~' 

/fm>~tttlr. tml*:t~:m: 

!Nf:JJ!J Jlfi:OO , ciEF EiJZ IEC 

f' ,\1 ~LJ:\~fj]5'f-; ~ SEC ~LJ:\~, IEC ~LJ:\~, ~~ CE ~iii~, ~~~~ CE ~~~~ 

f'J'b*~-~ ~ill!, eg?ilf*~'~ 

T~:flt*5'fi;~ 
9.3H~inl.±~IHH!i!~B ( HCP ), ~1¥/Ti!l.±~IHH!i! DNA ( HCD ), 9!1¥/ Protein A, 

"J3~~Pt~ 

trS'~:flt* :fllxt~iltr!i'~, 1±: ~$$'~ 

1~fi:~;f§;k X~, ~IHiiJi;J:Jl~, @.:H~~,~ 
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itim1!JU £ :x;J:fiF:l_l~~ ~~J~, t~J3U~tlll.J3L 7tP.~, ~ tJJ .7J ~ I2SI ~ 8"1~ o[Q), 19U:tm, 

~~~~I£,~-~ft,t~~#,ill·~~~MW,~fflliF~~I2SI~B"J~~. 

m~M~~~*~~-~~tli~~~--~~~7t~B"J~~T.~~~~-~~ ­

~~~#~~~£ffi*~m;~m.~~tJJ.7JB"J~fflT.~R~~ttmB"J~~~%~ 

~-B"J~~.~~~~~m~~~ffltto ~~~~~-~~ffl~B"J~~tt~~~tt. 

-~~m~~-.~•wm••~N~••w~~.~*•~£8"JI£~~-*• 

m•~tt. ~~m•~tt~a~tt~¥Jffi*tt·•~•m:~£~~~~M~¥Ja~tt~ 

~••o ffi*a~tt~~~~~~~£~¥Ja~tt~~,~-®~£~¥Ja~tt~~­

~ft;f§~'i":txt~P'1rs~a~,~~of!iJ, ill•~s~a~,~~~, WC{n•aa~,~~~~ o 

a~tt~~n•~gili~liFt_ti2SI~~~oo~~~¥Jm•~tt. ~~~~~£t~ 

~#~~~MN~B"J~~ o ~M-~tt~~.~~~~~£~¥Je~~#,~m~~ 

~J!$~;f§*f~")~, o -~,~~~B"J~~~>Jt~=-~ ~ ~00~~} t~~~Ji!U 9402 ~~1!JU 

£a~'tiiit:!Jit~~~Ji!U, CDE ~1138"1 { ~~1!JU £a~,~~~tit#t~.!@.~Ji!U ( ii\1-T )}, 
ICH Q5C Stability Testing of Biotechnological/Biological Products ( {~~tit# I~ ~1!Jtl 

J'ba~'~iit:!Ji}) ~ ICH QlE Evaluation of Stability Data ( {a~,~~-B"Jif1fr}) ~o 

~~•~•A*a~¥J~~~~=•~tt~•~£~~~,:xt~u~~*,a~ttm 

l.K;J\iiJiltl~l.t:B"J~~' -~,~~-iJt:!Ji~N~' ~-~~=*B"J%tJT~ o 

*~•~tt~~~¥J~£~n•ft*ffi~~¥JI£~#,mm,m~®~£m~. 

m~a~'~ii\HN:s~~¥ft®~£8"Jm•~~M-t;*'liii*~~~~~1-t~~~£m:S:o m 
~~£a~ttiit%ZB"J~m~~*~~~m%8"1~¥fto 

ffl ~-~'~ii\HN:B"J ~¥ft~t~~~~JE%1-1Z;*~~ ~ff>~J\\tl1-t~~ Yr~fflEI"J ~ft ~ ' 
~~#Jffl~-~,~~-8"1~-]l~~lj\EI"J~ft~' {_§_~;j\B"J~ft~~~J\\tl1-t~~Yr 

ffl~ftB"J;fJm~*H*~;f§~ C ~~{g~~&~~;J\~ftB"JW)/;JC *it~~~. :tlo=* 

~m~~B"J~-~~H*~.~~a•~•~•J~~•~~~~~m•~~~ffi 

~).~J'b~*ffl~m•~~~~ffi~B"J~-~ft~*H*~ o 

~~•m:~£~~~m~~~.*miti-~¥Ja~tt~g~r:t:~•~*~n~~ 

&~•m:~£a~tt~~B"J~~.~*m~£~¥J~~~~.N~-*~~w~¥Ja~ 

ttiit:!Ji~§.:xt~~MWB"J~~~£,~¥ft,~£,ill·~-B:~fflMWB"J~~~ 

£mfta~tt~Hi. ~~~R~®~&~~£~¥Ja~tt~~ o :xt~~-®~£~N 
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~-*~~~tt~B~#.~*M-~~-~~~-C~~-~#-~~.~AA) 

~. ~~~~~~~~tt~~~#n~~w~~*'~~&~m~~~o *M~~ 

tt~~B~~~~-Mffl~~~M~*~~~~~~~*~£~¥~~~~~~~. 

~~#~~~*fi£@·~~~ o ~~k.~~~~~~-~B~g~n*M~~ 

£~~~~~0 ~~~~~~~~~~£-~•~£&~ffi•~~~£.~•m~ 

~JF~14*1'J~~,~~~B"J~~~&ll9C~~~'~ o 

~~~~tt~~~m~*~~~.~~~Wffl~~~~oo~~T~£~*•m 

it~'~, •m~~~ :t~tm-®%HiE~~tiri9!~~mii:~'~B"J~1t o 

~~tt~*~w~~~~~~~~m•~tt~~~.~~~~*mm~~IA 

~~~.*~~mm~-•tt~~~tt~~.*~~tt~B~~m*~~£mii:~ 

1t~~# ;J\, h\.~Mk ~ ~~~~W~~~AAf!JU~s"J~~,~. !J!U~!-16,*1-TiE.i\:s"Jm~* 

~, R!!HJiH*f§J~s"J~ffi &n~ o 

~~~~~~£M.~-~~£~&~•*~~~~~~~~~~~ttm&.* 

~ifm~~~,~~1t~~, iJl.~Uxt~~,~~oloJ:®:::k8"JPfop~JXI,~]Z, J:Hfm h\.~-¥U 
~£~&~•~m~~~~~tt~~~-~~~. ~wm~£~-~~~~AA~~ 

~~ttm~o ~~. ~~~~•*mili~M~---~~£~~~tt~~~-~£ 

~~~tt.*Wffl~~tt•~~~~~£mii:~~~ o 

•mw~~*· ~~~£~-~~# - ~m~~-~m~•~m•.~~~£ 

~~~~#~~~MC~~M).#·M~£~tt.~~*~~~~~~tt.~~~ 

£~~~~fimii:~~. ~~~~£~~~AA~~~~~AA~~o 

~~~ . -~-~-~-~~-.~~~~-~-~~~~.~-~.~~~ 
£, 1~~-~£, JJX;£~¥U~A~1t~~1~~~*~'~8"J~m~~rms"J~;t'J~n!PJ, &n 
~1"5~ o Jfimf!JU£*mgrnMJft~~~~~ifJ*l-, H~~~~~i3 1 Jdj(:~~*l-. ~~'5~ 

rm±~~1~~~ C grnm , ~iT) , :st~f*- ffi<J~ , grnm~~•, 1~*ll~ o 

~'5~f£f!JU~~ (contamination control strategy, CCS) t~~~~IZ':;'~rm~~£ 

mii.~~~~£~IZ':;~~-k~~~-~~r5~~f£~m~o ~~~-Mlfim 

~£~-~~IZ':~~~f£~~~~. ~~-~~cmm.~m),:st~~-m•~ 

~•;fuffi<J~s"J~'5~f£flltl~~o ~~grnm~~-~~~;.r-J., ~A~51Jd'r. £::k8"JJXt,~i! 

*~-~~r5~~•~mm~~-r5~.*~15"~·~~~mm~~•~*~•~ 
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~~~*fi*~o ~-~~~~~~~~--~-fttt~~W~*~M~m~~$ 

~ "2.1.2 ~~~11ltl •• " 0 

A. ~~®JriJ~~f!JU 

-~~~~~~-tt~M~~--~tt~~-~~~~~tt.m~#~tt-~ 

~~~~mS.~~I£~~*~~~m~~~.MW~~-tt~~~~~tt~~ 

~tto~~~~~~~~*mtt~~~W~.H£•tt~~-~~~~~~••· 

~Am.rm~~~·-~~-~~-~~r£~#~~oo*B~~.~~~~~ 

~~~~~~~~~~~~~~ffi~~~~~~~~~~.~~~~-~~~~~ 

~~]Z o •tt11Jtl~1~~~~~~11Jtl •• ( i_K{9tl) ~00 2-5 o 

75~~11!~: 
.AI¥!, 1&1:*, rJ3L 

IZ::tl~ 

.flU\iiiZ:flii:>R 
:i1H'J 'i' 113J :!1~ 

Jl\ii~H~11!~ 

~ 2-s ~mitU[ffiW~4~W5~i~itU~mg~ ( 7f-i?U ) 

•*•~~~~=•tt~~~~~~~~-~~~~~~~*•~mAm.~ 

4, rmi9:~. ~~-J.. I£~;fi~o 

A~ffl~~~~~-*~~m.Am~ft·~~~-~~~~~-~ffl~~~ 

~~m•o Am 129~-*I'PJ~. ~D,o!~1~~M'. E'tll:KW<J, -&H%~PJ~~51A1~~~~~ 
~~o ~~;m,cd~#~~:lLle~KAm.TI.~. 1-T7J~_mm~Am!8fm:PJfliA;fiJ¥, xtA 
m*1-T1~1:f!!J~iJ1., ~00£;&, ~Mitf'F. 11&~~~~:1:ifi)il o ~PJ~~*Jff~:fli!.Mil! 

¥~.-~Am¥Iitf'F~···*~N~~~Am~~~~~~~~~~~~ o 
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~**oo~~~n~~~~.~~•~*~-~~m•~~C~I~~~)* 

~~~m~M~m•mw.m~•-~~4~M~m•ww. ~-M~~m•~m 

~M~~~m•~~~M~m-~Mo ~~~*~*m~~~n*mWffl*m.~ 

~~;ftJ~it, ~li?&, ¥J!f?am$~:ff:ff!t:!:5J~~,Lt{~1~~!lmJm%nlt~JXl~~ o 

r mw t-t·t1::;f ~, $ rBJ 1IJ ftD :;f-&-:t.llL r m M ?a¥~ $:;f1tJJ Ji£ t~ ~~~5 1 ® 1Jit~ !1m xt 
~~~~~~*ffi~J1\t~~~£~JXl~o ~M~it~~J,t{~-~!Jm~~~~~~~ 

~o = A!lmr;TEa{JifrJt~u?t. $ i'BJ:;:JJ~~rBJ a{Jif:F£11J ;m, ?a~!R2:iftil*m, &~, J.k*m, 
~~~0mk~*m~~it.~~rm~~~M~m•~*~ ~m•~~~*fi• 

~~o ~~~~:f:'f!~~n~~~*~~n~M*fi~M~~.•§rm~~-~!lm 

~ 11lti 8{] :flf~i·t1: 0 
~~~$~•m~£~~~~m~~!lm~~~M~~~fi~~. ~~~~~~ 

ttw.~m~*•~~~~~•••~~~-~~~*~~~~~-~tt~m~~ 

m~M.~*~*•~~~ttw~•~!lm*fi~~.~~n~~-•~~~*•• 

Mo ~~~ffi~~JXL~Wffl~w.•m~~~£~-~~~~~~~I£~*•tt 

•~ffi~~JXL~~m.~~~-~~~~~•.~wfflm~~-~!W~m:flf*~* 

r•~~~.*~~~*fi~n o ~~e:ff~~~~ffi~~JXL~.~~~~~~~ 

~,~~~~~o ~•mm~~-~tt~m~~-M~*fiWffl~~-~~0 ~~ 

~~~ti~£~I£~~.~~~1Xl~Wffl~~ffi~~~m.**fi~n o 

I£ttflfl~:ff~5 1 A1Jit~~8{] JXL~~ o .:J'JU!itl £ 8{J~~ttflfl~:ff1.'-E3f:ff!ttttlfF 
( ~O~IBHEr~$ , :J'i!HFEL:f*ff, ~1-tttflfl~ ), ~~~~~1lfF8{Jttflfl~w A1Jit~f!OMffi~ 

~~£ o •:J'Jc11ltl £ -f.N:11~F:I:~xM~&r, IE! llt~m-t-~~ttflfl~ ~:1:*~~~~ 

1~1Jit~~E!{]f=i~ o •m11ltl £I*W:~~~k~-f.N:11~F~ili£ttflfl. ~:iitt~Mu 
fF,Wffl*m,~•~~~m•~~-~!W~m*F~~~-~!W~~~lXl~o ~ 

~IB~$ (master cell bank, MCB) ~IfF~~$ (working cell bank, WCB) ~$~ 

1~~ GMP ~*· ~IB~$E!{J~JEJ_jj! § ~-§J~~IBM, ~-~x!*f-*. ~~*&±:f:lf!~~IB 

~~~41l:~W: (un-processed bulk, UPB) fO~~~:?K~IBHEr (end of production cells, 

EOPC ), ~*1-T1Jit~!Jm~xf*f*t~~~tl o ~~lW~f$::tlf&~:H@J?t·t1:~~, :ill!~¥lli:tffi o 
~~~,~~~ufF.~~:flf~~m~:ill!~TFattufF~~·~!lmfi~.~~m~ 

~ttflfl~E!{JJ&t$5 I A1Jit~~~~ o 

•I£n~~~=~*tt~~~,•~mw:~~e:ff~#~~~. ~~~fi~ 

~,Jm~~~M~m$,e:ff~#~~~o ~~~JXL~Wffl~M~~*~5E~~~ 

£e~~#C~e:ff!Wttd,~~e:ff)~~~ o ~~~~~~IW~•w:3f~M 
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~~~N~~o~mi£MWW~-~~~~£·~~~~~*~m~. ~~-~ 

~¥5~ o 

·~~~M:~~m~£~A~tt~~*~*~.~~m~W~IA, ~~tt~ 

JJu•~~'5IA, ~-K~·I3cl!~ma<Jm~~.8 c ~m.8-El.~:~G~IFf: ~*'!-8<Jjt41c Jt::ff:, 
~~-1~~~~*8<J~rr~~ffl,A~~*~~~-I£~~ttW,mmWff 

~).#·~~~8<J~Mm~-~~rr~~~N(jt~~~--~~~fi~~).S 

ili ~~N~7f M;f§~ 8<J1ffilit~W1ii o 
• @Ji®1--'=f£Jf,ff: ~:xt-~s<J~1tium~:~tt1'J@Jiilffi~Jt;ffT. illittt#~~tftWs<J~*~~ 

~ltt:f'Jt#~?Jl:itt, kJ/GI$T1JtJt¥5~~1fjtlJJc f, 1i}ij-f*~£gc~'i"£~;ff~~·ij: o 

-~M£8<JIW~~*·~~~8<Jm~~~~.~®m~~ft~~~*'~-~* 

~-~•~-f*:ff:ttW~:ffm~~-m•¥5~ o i~~~~-ttw~m~~~m•¥5 

~o 1~ffli~~m~-~~mHtM*-T (cell seed, cs ), -=E~ffiHE!Jl:~I~~ffiHPJ&:8<JM~:ff 

m~~•m•¥5~o ~®~~-g•~m•.m~~~~~*~M~*•~~m•. 

~-Sili~~I£8<Jm$m~~h o ~~MW~~~m~~~*~A~.N~~*­

~*'I-.~m~~008<Jm$¥5~ o m$¥5~~~~-~~£8<]gc~tt. ~~M7fM* 

~·ii8<Jm~W1t, #~mW1t~*1fitl5£~1tiu~~ o 

.tr~.1**-l-JL m•¥5~m~~~1titl1~~J;;m$1'5~*-~*u, m•xm 1 -t;:;~I£~~ 

h~MkJ~m•*~~h~M o ~OO~kJ-~M£I£J;;-=E~.MA.m,;M,~, 

~-~~/G~~~M~m~m•¥5~m~~M~~ o m$¥5~m~~~-~*~tt 

8<Jm~w~mte~~~*.~~~MW~JEAA@JJ®1~~~*·**fitt~. ~~-

3t)Xl,~~~1tiU8<J:ff~~·!ifQ~Bt·ii o -~1tiU£8<Jm$~1tiU~~ ( ffi17tl) ~i!l2-6 o 

• *•~Jt:~1tiu = ~m~ttJ•~•&:tt~m~~:ff:~m•¥5~m~~. ~Q~ffiHPJff-T-'51 

A8<J¥5~. 1~ffl~~-·iinlt%8<J:LiHF~- *€;fJJ51A8<J¥5~ o ~~PJ~~:i~l~.-f~ffl~~ 

•ttn~t%8<J~*'I- o :xt~-&:tt~~~~~~~-~M*m$, §~-=l::~illiMMW~ 

1tiU~~*1ft!tl*tf!.JJUo { ~ 00~~} - 'IW:xt-=E~~Jl:fQI ~~ffiHPJ&:8<J pg, 1~-:Jffi$~-T 
*5E:ffW~m5Eo *B~~~~~~~~8<J*•~m~. kJ~~~~*~~~~* 

tt~~~A~~~~*-~*48<Jm~jtM:lttfiW~M5Eo ~®*~pg~:xt~~~~ 

*gffi~ ( EOPC) i:l1~ffl o ~~~I£.bt~i&::l£Bt, ~liJf,ff)(iJ~~i~*gffi~ ( EOPC) 

:ittfi*~o-&M-=E~~Jl:-~-~Jf,ffB<]I~~~Jl:.~~*m5E~§:ittfi*5Eo 

~®rJ;J•ttm•m~~-=E~~&:~I~~~&:~mm:ff•*~ili.~:xt~~~*~ 
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¥5~:JQ$1J: 

.A..!JL i~* · J'i"f-fJL 
f**,iiiffil 

~ z-6 $mlliU65~~~mummg~ c mf?U ) 

!Jfl1-~1-t~IHJ::s,g~ffi!Jfl (limit of in vitro cell age, LIVCA) s,g pg YJffi't':I:!JW$ 1~1±', Wffr o xt~ 

¥Uf:ifi:5'Hffi!Jfl1~1-t~&i'lz~ffi!Jfl~Y' llli:itHT-iX~~ s,giJ:tMFi C :tmf:ifi:pgfof:ifi:5'H-i\MFi ), ~:itt­

Zfr1ifG{lf!:1:F:i1~*~5'~7lffim=li~¥~~ 0 :tlo*.tJta~·tfi!~ tf:l:fi 5'~7lffim=li¥~~, m:xti!:¥;11 

~~ff~~~~~~R~~~o~:fi~~.~-~~#~$IZ: o 

~!Jfl*~:ii~~~~ey~~~~m~~7Jffitt~*~~~o M~~!Jfl*~:i1~~ 

~~~•*m=li, §$~~~:ctm*~~~~!Jfl*~~~~CmB ):ittfi~g*w 

fJiJ o ICH Q5A ~1ifij ~>]t, ~M*~J_ts,g~fflflffi:l:f:f~ 451:~~:ittq-T!JW$iY!Hi\, ~~~$*M 

~I~~~£M!)W$giJ:t~·~·~*~~~~!Jfl*~~~~m~g~fj§ey~:fi$ 

'11:, mf ~$*flo I~ ey ~~8Jt/G Jt.:fi $'11: o Jli)({b.&£~ !Xl,~iW1tt1tltl5E it~1j VJ t#~W 

1tt1:f=tlti'lz r:p ~5'~7lffim'lio xt UPB :ittq-T!JW=li~iY!~ s,gfi1Jilfll*ll\1l~~:i1~ ~JL-1'-::trrni 

*•5E.~mm~1:t=~Wt=£~~!Jfl~~tt~. ~!Jfl~•~:ct~r:J::r:ittfi~m•~ 

g~~*~fi11Il,*~:!J~.~~~iitm~*7lffi~~m=liM~$M~~~*a M~ 

~~1:f=I!:*~~~!Jfl*~**~pg7Jffi!JW=li*~~~JX\,~,J!~~~~:i1Wffl. 

J:E~1fs,gJ~R~~ rsr'P,r2:3f Mm=li:tiiY!~ 0 

A.m~f}!~I'OJR], :t~ol'~:fi1~~m. JtAA:m. -BH%. m=li'i1:~§'~ey~~'5 1 Am=li 

R~JX\,~ o m:fi~~m.JtAA:m. ~m.m=litt~l~mt=£~•~~~tt:fiM~ 

/G~~~~~&-~.A..m~oo••~~&.~~~:Jrey•~k~ o ~~*~A.m~ 

:l:f:fi) il /f~-'i'F3&'5 1 A!JW$¥~~8-g!Xl,~i o 1llltJo5El.A..m s,g:l:f:fi)il, ~~~-~/f~'5 1 A!JW$ 

R~JX\,~ 0 

~~~-B IA!JW=li!Xl,~i:Jrrni, ~~#JJIJ*~~H~-Ho:l:f:f~£, !fli~-t:ftoo±r.lifr~, *BH 
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~®~~.~K~,WM-.m~~.~-M~C~-~)~~~*~~~m~%; 

~~~#~~~-~M~~~~~;~-~fi~~~~~-m~•R~~m~o A 

~~*~#~(~OO~A)=$~~~£~~ffl~M~R-~~-~~~~~M~ 

®-~~~-~~~*o ~*~~~fi~ffl~*~~~mtt~%. ~~~*~~~ 

~~JttPG~"'' ;.J'rm'tim•~~~~.Fz 0 
rm~-~~~.WMtt~-.$~~~~~~~~W~~m·R~m~o r 

mm~~~-~~-~~mc~~~m~m.w:s•m~~~rm~~~M~WM 

tt.~~~~~-~~. ~~m•~~o ~m•~~n§~~~~~w~~~•. 

~~W*ffl~~~A~~~. ~~m~m-~~~~~A~*A~m-~~~~0 

~w~~~~~~. ~m•~~n§~~~~w*m~F~%Ho 

•I£W~~~=~~~I£~~I£W~~~~~W~·m·~~~~~ffll 

~~0 ~4:1-tiJ¥~~Y*~'hi-Jt-mfiluE.:rrs{Jm•~m 1 ~r~tl7mw. :J:H£~~51~'ti~i1Eo 

m•~m I~~~#~ ICH QSA, illi~~M-t7&~~:J;JMli3~mi;J\miD!*1-T~ilE, 3f~::k 

:J;Jl',tl~~~*j~, m,~:*aJi~oftiJm•xm 1 ~~s{]:*mi£#~. :t~o1ij; pH xmiJ¥ 
B~ pH, ¥1ilt!Jt, Bti'EiJ, m•~?m~I~IJ¥8~!Yf,IJ;K, ~pgy,L!tJJ;1G:m:'ti~ o 3I£:J;Jl',;fl:O!t:k 
~I£~~m*~~~.~w~~Mm•xml~~~~~.**•w~~-~~~ 

~m:~H~:fr~m•m~~ilEo Mr:~tm~tz::I£, i-¥1ti~'EJJ~= :fto*~~m•~~. 

~~~:±l:£.m9iffatrEiJ r*l s{]~m••~'~i£. ~JJt~1!fri£~~u ~•~w:s•mr~~~~ o 
·~•w~~~=~m•~•~oo.~mw:s•~·~~mw~~•JJt®~~tt~ 

~~~~.~~w~•m•if•~~~o m•~-~~~~~*~~~•~w:s•~ 

¥91~~~, :t!O~ril*IJ&~ti¥91~~~~ V.J~:ff±tM%!\:fH~m~¥91~~~~~~, t§:*r*J~~ 

~#~ PDA ~ 71 %]'fi15- Depyrogenation ( ( ~~~)). ICH Q5Ao 

•R~~~:M~~m·~~~Mi5L.~~~@~~fi.M~~IJ¥~N~~~ 

*~~~~m~*B~~o ~~=~~~~a•~~-~*~ttm•.~~mm:r: 

§m~~~~m. ~~~P*1-T~001ftllt. W1ti~-t•~~~~~s{]IJ¥, rmW=~. W= 
•.~£.~~~. ~R~~~tt~~~w•~~~m~·**~lt~*~W~* 

~m~.~M•~~m~-.~~f"£,~~£.~£~W~§*Bxffl~~o M 

~~rmW=~~·Wlt§*B~OOM~o M·~~rmr*J~~£~~*B~OOM~o 

xt•r5~~~-l-iftllt§*1-Txm~~ o 

• @J!®i--'=J~®T = ~WtJJft~.t~~~M @JJ®r~£m•~~'~?5L. iif§ilF:~£m•~~~ 

~~~ . .H-illi~Mm•~m~~~I£~m•~•~m~tt~~*.~~~~~~~ 
*· :t~mm:rrw:s•r~~~filU~~~ o 
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2.1 IZ~~ilE 

I£·~~~~~-~~~I£~Mm~~I£~~~-M-~~m~~~~ 

ffl:itfl:l¥1M~>Jt8"J~£ o ~~ ICH tl:j~)]l:JI!U ( Q8 fl:l Q9 ), ~00 FDA I£.i1EI_illt_ 

tl:j~, EMA I£.i1Etl:j~Jffi!J1U, PDA ~ 60-3 %tii15- ( I£.i1E: ~i!J)WJ~:JJ~, 

ffl#2: ~~~~Jffi~~~~),I£·~~*ffl~i!J)WJ~-~:1J~, ~~%~I£ 

W:it, I!:ti~~ufHA, M•I!:u~iA.=:~~Jl-%t o 

I!:.i1E~-JiN:ti~>Jt"W~:2Js:f.A-=!=5 (!!Jtii:~J1!f*--* ~ %M "3.6 1iftiiA-'=J.ilE" o 

00~7rn~T~~~£~i!JJWJ~I!:•~:1J~~~~ffl~ o 

Jl:lz: §tf-t'&l.:fll!tiR.;fQ §tif-t'£ 
!9l:.l::f!J!ti5G ( llJ£)f,fii¥.J)C{tj:) 

ur1-TIZ':*1.iE~!l~ ( ~Q~@.i)[it, 
$G§~~@. .• G§~~@.) 

--------------------------------------------------~----------------

--------------------------------------------------f----------------
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A. ~fi 1: I~i3fi-t 

I!:ilitH (process design) lffi-~i¥1±~ § i¥1~3f~l±l PJ~~:EJU~iit~T"B~I!::!J 
~.*m1"&~~1¥J~-&I!:M~~*·~~~~~--.~~PJ~3f~I!:tt 

~~ ;pftJ iA.Yffiff 8-9 JR{lJ: 0 

I!:i&bt!ffi"~±~$?9J-§:ffi:;f~IFf~ §;f;FT"&;ft;t& (target product profile, TPP) 

l±l~•~§~rc&~••&.~~~w~~~l±l~•~••tt.#~~~~~.* 

1-TI!:3f~. ~~~Fii-Hti1JU1UI±l?i1:E~tti!:~~. ~-T?i1:E~tti!:~~3f~I 

!:~HiE, -~1JJ~I!:~ffllJ •• o 
I!:ilitH!ffi"m•~i¥JI!:~~ . tt~m~&I!:~~--.~1:E~-~~~* 

1-T ;pftJ iA. 0 

I!:tt~-i:A~~T~~I!:~ti¥JPJ~~&~T"i±l~~~~~--tti¥11"& 

8~~~_)] , 't: 8<:1 ~JJ)t;f;F~~ I!:~ ~1" J'b 3f ~;fl] llffi !Jt(~T" ~fl muWtiU 1if:J;JE 1~Lilldt~1" a 

I!:tt~-iA.~~TtE·~~~rz:mm~I!:ilitHI¥J~~tt;fOI!:~~--i¥1m 

ffl'I~L 

• I!:tl:~~:Uftli:AB~i!*: 1:E:J'A1-TI!:'~~~-i:AZIW, DlZ*1-Ti!*i!t~i-¥1ti, ~­

~Yffifi{~}~,a~PJ ffl'~EJX:~JJJtBtiSJ, #liftlf*~m~ i¥JilitJJffi: , i9:*--1:3i)IIM~~~8~Affi. o 
• I !:'~~~:Uftli:Ai¥11tt?J(~: Jm 1it I!:'~~~:Uftli:A~Y~i!ffl - 1-ii~ 8~1tti7c*iiE ~ 

-~i¥J~~I!:,Yffiff i¥Jm?J(~tl.llZ~-T~~W~•~ o 

•I!:tt~-i:Ai¥J:J'Afi •• : ~T~-TI!:tt~-i:A:J'Afi.PJ~*ffl%m••* 

m~n~~-*~~i¥1-~mffltt o ~~i¥1·-~ffl~u~~~~~~~w~.# 

tEI!:~iiE±it:1Gtl;fOI!:'~~~:UftJiA.:/J~~1qxi±\J;JE~ o 

o ~~~ c :ffi%~ ): 1:EI!:~ilit*~~ c fJtl~o. 1ttt*;J\, rllfr~. pH-ffi, 

WN.mt.~B*~)i¥1M-t-mooEJX:•~moo~. PT*ffl~~~c~m 

%~)*B~~.Jmum•*mooEJX:•~~#n~.~*m~~•i¥1•-t-

o %m~:mffl-TA~~~~~--1:3~~ffi~~ffi~i¥iilit*, ~~ilit*~~ffi~ 

~~{j;J ( ~O~~&J.lllft, ~;ff:~ft~ ), ffi{j;J~~J.lll~)t;%i3t~ o i!ffl{I:{PJ-

1-ilit **1-Tililu~t~~~ffl -TxN~.§. ~;Jt:filiilit *8~-iA.~~iiE, PJ ~xt~_g_ ~ ;Jt:fili 
ilit**fi~Yi¥1.~--1:3n~.~~.&*B•iA.o ~~1-ilitH--1:3R~ffi~; 
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~~~~~&~Uffl~&~U~tz:I~.*ffl%ill~~-~~BIZtt~­

iA81~~~:1J~PJ~~:zls:%M~~ffltl£ ( itltJL) $% "4.4 __tW}IZ~iiE" o 
o ~&5R{.tj: (worst-case) : ~:tf'lf{SL T 81·nl~'§J~1ftWiJ\-"t5R{.tj:£1X:-~_§_5R{.tj:, 
~®5R#~ffl~~~(£1X:)~~~IZ~OC. ~H~#~-~5R#~~.~ 

~tz:££1X:IZ~~~~*M~m~~M{SL o 

•IZtt~-iA~~~~~~~:@~~IZ~#~R~~~~m,ffi~~~~ 

~*~h~~IZtt~-iA~~~~ o ~-2m~~-~-~tt~~~. ~~-~ 

~R~~IZ.iAr:fffl~m~~~~%~~~~~~tt~~*~IZtt~-iA~~ 

~~r:f o ~#~~~~~ffl~TA"t:!IOO o 
rh '=il:tz:: 0 hk_-6. ';-t.r'->f,- ,1±: 

o 1 IBJJ 1:m1''f 1=1 TRJE1JJ\f~=~::; 

o ~~~tz:Jfb~I~tt~IZtt~~tt@~~MAA~~~~~o 

• itltt~JfbiZtt~-iA~~~~=~~itltt~Jfb~tz:IZ~~~.~*BIZ 

'fifJ~1JJfliA.r:f~#~*B:~T~,~ o 

o ~IBHE!±i!f1FIZ1Yf5t; 

o m'lixm£PG-t;:rl*; 

o tz:Jfb~*~~~~~C~fflR~~-~fitz:~,~m#~~~)~IZ~* 

~~ ( ~fflJ~OO DNA, J~OO HCP, J~OO Protein A, ¥f!3¥~Hf1Jt:JH;It{lliiZ~ 

/JOf!ll~ ) 81-i;:[~; 

o r:p~tz:£·~~~~00~$-~~; 

o r:fi'BJtz:£81-f*;ff:Bt~~; 
0 y~~i0~'ti; 

o £1[~ffl81mt!ffl~3fonl~81%ill1Yf5t; 

0 JJ¥J& <*~~ 1Yf5t ; 

o IZ'tifJ~80-iX'ti; 
0 tz:£~-~'11Jtti'BJ-~'fi o 

IZ~M~~~.tz:Jfb~i!J~AA~~~~~IZ*B~~~~~W~. ~-1* 

IZ~tz:£~-~~~~~~~~o ~~~R~~~IZ·A~~~-ili**~~ 

M, :;likt~~IZ1iffliA (continued process verification, CPV) ~~81~1i:±l o 
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m~mm~r£~~-w~*~~~~m=M-~mm~•~-~w~~~~ 

~~~~~.~~~-~~~-~-~~~~W~I£~~o m=~m~•~m~ 

~~~~~.~~~~m~~~. ~M~mr£m*~~~~~£@~.~~~~ 

mtt~m$%#~~~~~~~~~~~~•0 

~~I£~~~~~~§~~~fl00: 

(I)~~~~I£~~fl·.~-~~~~~~~~~~ ~~-~~~ .• 
~~-~o ~{hf*Iff:~ifi!UJffi§§~{E!./G~~-T: *mi£#~ (CPP), lf!~I£# 

~ ( KPP ), J:j=t~~ifilU~* ( ~QJ:j=tj'S)~£19J::II:~'ti~~~t§*~19J:~jt ), I£'ti~~~ 
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ffi*~~&I£B~9=t*~~~~- o 

C2)~•~•~•w ~~I£~~~~-m~*m-T~~m~~~~~~m 

*I£#~, 8~~9=t~R~B~~. ~~~-~~fl·~~~~~-~~~ o ffi 
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(3)~-~~~~%~R~~~~~~ ~AA/G~~~~#~ttEJ:, ~~/G 

~~~~~IA:it!:B%~, ~ffl~~~~IA~~3s~~~~OO~I£~~~ 

j] ( Cpk/Ppk) %~00~o xt-T;!1t®I£#~~~'ti, m~fJt~-~ttt&~:fm (.iS(_ 

30 ttt~__t) ~, ii:i13 Sigma ~1!JUOO$iltrAI£#~89~$~1!JU~~ o rmi£~1!JU~~jj 

(Ppk) ii~t'F~'if!~I£~~jj8<JtlH$ o ~0~ Ppk ~ 1.33, *lWI£~1!JU~~jj ~%; 
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~I£ ~~JJ ilJZfu Rt~~?Jl:it!:VL tU o 

~-T~~~~.~~-TEJ::II:JXt~W~~~~~-~~~~~~~~~,aa~ 

JXt~~**·W~~~~m~m~~~~.*~~~~~~~x~~~~~·*• 

l\if1~~~~5(X~~m~, t~~~~~~~~X~~~1!JU7.Kf- o 

~l\if~~m~~~~~:i1W9=t~~~~5(X~~~JX\,~,~§~~~~I£ffl 

m•~ti~I£~§,I.AR£~~ffl~~M~~~~~MM.~~~~M$I 

~~~~~~~~~m~•~•~£~~-~~~=rm.~*~M$~~;~~ 

*~-~~~~-T~~~tt,I£R~§~:lt!:B~~~~mBttJXt~W~.~~M 
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~~~*~~~iA),M~I£~~,M~~~~~~~o 
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Wf~I~i&Ut -'=Hf ~ Wf~I~~iiE Wf?M~iiEilt~£1JJ? 

• ~ m 13 tr,!lm r¥Ji/q:lJ iJ • fA q:y Wf ~ ~~ iiE ( {:!:: f= • ~:WJttlliLJ~fl:l1iifliA 
• Wf?~JfiJ 8{]J2!!;~ ~JMl) • {_ll!ffl~it:1ir!*~~Wf~I~ 
• J!J'zJ!l!Jt • ftffli ~f=&H! 1¥! t:JE 8{] t%j£'i1: 

o 7t:tffi9!Uii\ ~:ltWfi~;fHX'i1: 
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• £_§_ i:i-~ /Q(§- Wfi~I~ 
• J!_l[ 15 ~ 1:3 ilit 4k- f¥1 :ktk 7t ;fJT • JenlHt-!f11trtl:\~~~i1rU!!! 
• J!_l[Wf{~~i/& 
• Wf{~)J~~m(§- I iJU11l 
• i9!UiJ\f:V::ll I !lilf-fof:V::ll 

~H~if>tit~*~~~-~M~I£~m~~M~~~~*~o~~-tt~~ 

~M~~~*~-~-~~~~T~~: 

·•m~~~~ttw•tii£ii>t*~oo~~mt•~.'El.m:mtt•~ -~~£, 

gm!ffil~;!-=tf-ti]t~~, I£~1JDJfiJ , ~~f1:P*, Mr~JfiJ~, M~f_iE1J¥~if>titR~mk:i£ 

m~~~~s~*-~0 ~a:W:t¥~fffPJ.!3m·ii•~~~;t=t:fmi£g_§_*;fEJ:ks~t~JJU 'lf·ii~ 

mt. ~~~-~~m~m~m~if>t*o 

·•m~~M~I£~~-~~-~-~~~mtt•~~mc~~;t=t:~~~~ 

~mt~5t),M~~~M.M~~~~-~-~--*~· ~~if>t*§~M~~>.It o 

lil~-~~~~~m~ttfjr:f~m~~~~~-~?:J£·11. ~m~~?:Jt~~rm ·ii~mt. IE! 

llt*fflffl·ii-~ 8~£~~~~~·~~ (health- based exposure limits, HBEL) it-~ 

m~t&/F*~B~, ~ ~~~ ISPE ti#~ t~JJQ:!l: (comparable quality, CQ) ~~:ltt1-T 
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B{]m~~~,-~B{]m~~JJt;f!J•£8{]cwm~~~~-~o mffl•~B{]~fim~ 
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~~Jll.xttltiX B{]:!N>JZtMr ) 
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• *a ~m Hf~J * :!§r 
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~ F~ffil J7;JW:·I1~;flL: 

~ xtt'~lW:il:ffiJ~Q(<ij 

11\tl • ::ki±~IH~!i!*~ 
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Q5A Viral Safety Evaluation of Biotechnology Products Derived from Cell Lines of 

Human or Animal Origin( OI~~T A~Z9J!Jm~IBHU~~!Jmji:;f:f='£8<Jffi<J'!l1C~tl:ilJZif)-}) 

Q5B Analysis of the Expression Construct in Cells Used for Production of r-DNA 

Derived Protein Products ( fxtfflr~F rDNA *~}iB~FJbB<J~IB!ffi!B<J;j\btW~ 

f*?HJT}) 
ICH 

Q5D Derivation and Characterisation of Cell Substrates Used for Production of 

Biotechnological/Biological Products ( ~ ffl r ~ !Jm ji:;f: I ~ !Jm l!i!J £ ~F 8{] ~IB Jffi!~ ~ 

B{]*~lii~JE}) 

Q7 Good Manufacturing Practice Guide for Active Pharmaceutical Ingredients ( ~ Jffi 

~-H~589~ Jb~F ~:i:'lfJJ!l~Jl\711tifJ¥j}) 

WHO 
WHO TRS 957 Annex 2 WHO Good Manufacturing Practices for Active 

Pharmaceutical Ingredients ( ~ !lftJk 2 WHO t§·ti~!Jm!JX;?t~F f.Ptil:~JJ!l~Jjl,711}) 

PI CIS 
Aide Memoire Inspection of Biotechnology Manufactures ( ~ ~!Jmji:;f:iM Jb:f-5Hif~ 

7G-:Jk}) 

21 CFR 610 General Biological Products Standards-610.18 Cultures. ( ~21 CFR 610 

-%/:~!Jmiffu£;f.i.Fii -610.18 ±:g:~}) 

Points to Consider in the Characterization of Cell Lines Used to Produce Biologicals 

c «mr~F~!lmiffu£ s<J~mm~*B<J¥-f·ti?tifrr:J=tm'~~mB<J~.~}) 

~00 FDA 
Points to Consider in the Manufacture and Testing of Monoclonal Antibody Products 

for Human Use ( ~Affl~%~mf*F£89~F:fll;f&!JfuEY:~mB<J~,B}) 

Chemistry, Manufacturing, and Controls Changes to an Approved Application: 
Certain Biological Products ( ~ Bgjttlt~!JmiffU£ $i!B9 CMC 1t£}) 

CPGM 7356.002M Surveillance Inspections of Protein Drug Substance 

Manufacturers ( (( CPGM 7356.002M }l8)Jj0~~F::il::~11ii'/i;f&1!!' ~) 

EU EudraLex V4 Annex 2 Manufacture of Biological active substances and 
EMA Medicinal Products for Human Use ( ~ [XM GMP llftJk 2 Affl~!JmJffii-"1-~-"35£8{] 

~F}) 

< 104 3> Ancillary Materials for Cell, Gene, and Tissue-Engineered Products( < 1 04 3> 

~~!BilE!, ~ ~ :fll~ll~I;f£F £ 89$1il WJ;f,t:M}) 

<1044> Cryopreservation of Cells ( <1044> OIB!ffi!~~*:fO) 

<1 048> Quality of Biotechnological Products: Analysis of the Expression Construct 
USP in Cells Used for Production ofr-DNA Derived Protein Products ( <1048> ~~!Jmji:;f: 

F£89~:1:: :51-ifrfflr~F r-DNA 1rr~}i81l!J:F£89~1B!ffi!r=f89*Jt;j:1;j~f*~) 

<1050> Viral Safety Evaluation of Biotechnology Products Derived from Cell Lines 
of Human or Animal Origin ( <1050> ~~ §A~~lYJ!Jm~IBHEr*B<J~!Jmji:;f:f='p"bB{]ffi;J 

=!l1C~·tii-'JZ1ti}) 
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$ o {£;llt®t~7-*'tff£~ ( ~o4i~~~s9~£f;J.'®~~~~JLx£1H~Eit ), f:Z@~~£1H~ 
$®N~I~~~$~•~~~$.~~~~mB~.m'®~m~oo~~£~~~ 

fls{J:ftti'i o 

~~-~-~~~£.~m~M~-~~®%~~~-~~M~.~M~~~ 

~mm~~~~£~~~~~o i£~~~#~.~-~~·-~*~-~~~~•. 

~·:HJ~%~~-~~•s9g('ifa~m1rs9£m~B2~:ff~. ~-~~ -13occr:J~~:ff. 

NP ~£1H~#~, {:!t@~~£1H~$ffl o 
2010 h& ( ~OO~A) =:~~f$~~~~£1H~$ (primary cell bank, PCB), {£ USP 

~f*~ research cell bank ( RCB) E<. premaster research cell bank ( pmRCB ), ~~-ill.f* 

~ Pre-MCBo 

~~~#~~Mm~~~~*BWtt.~mm.i£~~m~*~~Wtt*~~ 

~:HJ~~m*~-m.~•*~~-~~·~gcu~m1r~~~~:ff~.§:ff~• 

~~ -130't:VJ~, ~£~lii:t~~*~m, NPm~~~£1H~$. ffl~I~£1H~$89f#U~ o 

If'f:£1H~§J$89£1H~EI3 MCB £1H~f#f-l~;ff!~f#U~ o Ei3 MCB 89£1H~~f#{-tt~M. :it: 

~-~tt~*~~~~·**m~~-m:HJ~~~~-.~·*~~-~~·~gc 

'ifa~m:§:~~~<*:ff~~, §1¥~-~~ -130't:VJ~, ~~lif:t~~*:t~m, NP~I 

~£1H~J$ o 

•tt~~m~~-~@~~~m~:~t:m~~~~~-~:~t:•~~@, §~¥~ 

~Am~~~-~~~ff~~--~-~~-~~-~~#~-~~~J$~I~~ 

~J$@~~I~Pf-=p o £1H~§@J$89~ffl¥AElj~~m~,~~OO 3-l o 
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1ilf9'Gfn7f:&: ( ~~ GMP ~14) 

&=E~~ 
• Plfi::ilLZ#J!JPJW!Jl@ ( ~Q CHO 

W!Jl@) 
• ®Wl\, -*W¥., i1Ht'fl'Jrl: 
• iftl' !~Jl1Jf!lf.tl13t 

~~'f111-T 
~ffii:f¥~~ • ±'&~£ 

+ -+ • ~~)j$; - • .!f'-:R:~tl 
• 5L~Ylli:l21; • ~-Kift£ 
• ±'&~£ • 1t1~~J£·ijo 
• ~-Kif·ij: 

*Q;~f;$: 
• *Q;f'!Jm a<.J !!l1ill:H.l.l ·tt 

• -*W¥., %~£~' ~* 

~ 
1!3l(i':9u 

• .Foi#J-T, fj)f%Jl;t 
• ;!ljj]IJT, Yl!i:l21;£~ 

...---
~ ----- ~ 

MCB WCB EOPC* 3i:J! WCB 
-±'&~£ • ~~£ • ~flu, ~oc • ±#~£ 
• ~-Kif·ij: -+ • ~-Kif·tt • 10-~fi~;ff: • ~-K~·tt 
• 10-~fitf¥ • 10-~fitf¥ • pg ' 5' ~ Wl\ 1!1-=f • 10-~fiM-¥ 
• ~JJu , ~oc • ~Jlu , M~13t • gmJJ@£~a<.J~ • ~jjlj ' ftt1J.3t 
• pg' 5-~W¥.~-T • I*J, mmti2Sir JE•ij: • pg' 5-~Wl\~1-=f 
• f{'f~~JE ·ij: • f{'f~~JE·ij: ( ~Q5l!: • fit1¥~J:E·ij: 
• fit1¥~~·ij: *:tE MCB <PWWiJ.\ ) • JJ,.~ -'=j)Jj( WCB 

• fit1¥~J£·ij: PI ~jja<.J·ttfi~ 
• ~~~~?"':%:!& 

ili'litKf!lrfli .illdt~f'Jf ~ _r_ m Fo 1fli ~J.Idtf;J.tmz 

GMP !i:Ff01*fF 

~ 3-1 ffi!Jffi!~J$imffliliU~~D~~~.~ 

5i. : *EO PC : .1. .t ~ "*-m JJ~, ;(f. .1. .t ·#dt T ~ .Ej .1. .t o/ 1~ m a0 -$-1H~ ~ €r.J -$-1'1' T , M. M CB ~ 

WCB J.H'f-!1] .1..t "*-J!JJ~;!!:i.i.1..t "*-J!Jl at!Jtita0 mJJ~o 

~HIHEl#rJm#*~r1ilf~~1!f7f:&:~~~' 1:1:1:1:~1£~~ GMP ~14Tfljtl*o rm 
MCB fO WCB JnU~kHU1iff.{f-€J GMP ~14T!±Fo ~H!fl§#rPJJtlrlifuptfiJ~J'be9fljtl*, 

fE!.Jiffi))tiJ_\~}ij~J'blj#~~EEr MCB ~i!f WCB 1fftl*o MCB Jm#~i;\]g~~tJt)Jf:~ 

GMP !i:F 99~fr€J )Jf:;fJ;f .. t, 3ffF 7'1 WCB 99*~o lf!..~ Jlffi})t1ilf5t 99-lf!.tJt]Jf:~, PJ eEr 

MCB iH~!±F, i:!1PJE8 MCB ttl* WCB EEEr WCB !i:Fo JtlrJ§-M7f:&:fnfl}f.illd-t!i: 

F99-!f!.tJt~~Jm#E8 WCB !i:Fo ~HI!ff!lWJ!JL.)§-, !i:F~t*~H!Jff!l ( EOPC) .¥Yillm 
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1-T-&1E:lif8"Jt§z¥J!U, 31:?"' I"l:L5t1:i!JCj£B;f, fliiltwJTx>t EOPC :itt1-T~¥J!U o ii 1jt];; T 

•*f'£~-~~flii.flii~m~~~1:f'W*,$Wtt~-~~-~~M~-~~ 

B"J WCB o 

~~~$~I~~~$~~*~W~*-~· ~~m~~~$-~~-~~m 

~-*~-~~*~~~-oflii~-~~~~$~~~~~- ~*ttW,.$m• 

~~~~{Xo ~~$~*~fi~003~o 

MCB ;fiJ WCB fl\I{E;f-{fit:f:lGOOr.m1-T GMP B"J~{tj: 

T~*o .$&~*1E:ttWfliiA~~-BttH•~ 

~-~tt.~~~~~~~~~:ittB~%~Wfflo 

flii~%~-@$~~~It:~W.~A*~N~~ 

~8~~~X8~o m~~-~~~$~~~•n 

~~m~~~nm1±~8~. ~~.R~1±~~• 

$M~**~~~8~~~m•.~n•*~~~ 

-8~,];}1=_f'~~~-~~~~~o ~T~ill 

MCB ;fiJ WCB 11Jtl*I~-~~m8"J.:kl)t~]t o 

A. AlJJ. 

ej_j)zg:J:~~A~**~8~~~X8~o ~ 

HP2.$I ~W7 H ffl~fHBP28M*~, fliitE~:I:~~~:FJ!l 

~~~~.~-$I~A~~BJ;;:ittfi~~.~~ 

**8~~~m-.#~I~A~:ittill~~~~:itt 

B~~. ~g:I:-~8~~~X8~~m~.#:itt 

B~M o ~~~W~~~~-I~A~~:FJ!l~~m 

~~~m~•1:~m:tttB•$~-~o 

· ~m~~A~~n:tttB•$•~.~~~~ 

m~A~:ittB~· o *~m~~A~~~~ti~~ 

$ o ~fHBP2.$fliii&t:sL-'t¥llJti~A~o A~flii~1~1: 
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~:l{t!Hilllllil , 1JLl 
A?1?1fF~:fffr'tJ 

~ 3-2 ~1".FF.Iffi!DE!J$iMfMtitf31~ 

~.i: * # 1\ ;.k_.Jt,E ~ # 1\ t.i Jt 
·tH±i,%- i._# o 



!Jm~, 1:. !Jm~f$t~t3Ci¥J'Wjfi.:;fO~i-9., lli~:ct~ .ill!.~i-9-;:fnx il:f%d'F i¥J~i,Jil, .#-:515~% 

**151ttl1tt~, :Jflli:itHi1EAAI¥J-R-f~iJil;f075~ o 

• IfFA~lli1EAA:it1:1-Tf}tfflH~t~ o :!f!1~~tJ~\ EtAAm~.&EtAAfifJJD ::1!1i\ xtt=' 
J'b lW::I:;fn~~t:Eflm:ff~;fU~urliJ i¥JA~ , ±5J~1~:ittA1:.F' IK:it1:1-T~W i¥J:f*fF o 

·~WifFA~lliff~~i¥J~1:.;fnf}t·~~o~W~~:ffB~c~W-i¥J1:.~ 

~~m:ittfi:7Cil:f*fF.~T~~~~;fn~X~~i¥J~~.IfFA~lli9#~§1¥J~ 

i*~i$Hit, PJ1J0~:7C§i¥J-Jf-¥:t: o 

B. rmfoi~ii 

·~~~$-Mm~~~ffli¥11:.F'.fF$~11K~.~~~-~~~1:.F'~~~ 

~;fn·&~~I~~ffl1:.F':f*fF$~/IK •. lli~%W~*IK~i¥J~~~~.:Jf*• 

ffimm~o*IK~m~~~IK~. Rfl~:ct~~i¥JA~~~:itl:A o ~.ill!.lli~~~$ 

~$~~ffi~~1Ei¥J~M;:J'OJK •. ~ff~~.m*mffi*~m.*OO~~W~~~ 

%~:it1:1-T~£~JJJL 

• :f*fFPF~ 81~il!Jlli ~ J::j~J$ 81:f*fF~:>Jtl§~lli o :fto*ffl1:. !Jm~~m, 1fjfi.:fF~ 

i¥J~JJU-M~ B ~~ c ~; :fto*ffll%~~. JJ1U'Wjfi.:fF~~JJU~1~-T n ~0 

·~W~:f*fF~~~~%~.~~~~$~~1¥1~4. ~~-T:f*fF.:JfM*~N 

±-tt!.:ill!~~~;fn~X7~~ o 

•75~~$:f*fFI¥J~att,~J$$~/IK~~*ffl~~i¥JA~~m.~~~.PJ 

~~:it!A;:J'Oill:±',it~/$JK80£*f§]%7f~~ o m~J580I1tn~tmxiil5-R-1;!:!;~1$~ffl, 

~ffll5i¥J~i$Hitm75-~*•tit4tt~xmi¥1:JJ:ttxml5-R-:itt1-Tm~ o 

·~W:f*fF~ffli¥1~~,~~1*~~~.-MPJ~ffl#~EfF~~~~m o ~ 

w~~:ff B ~~ c ~Wjfi.:r801:.~~~mq:t:Itt1-Txm:f*fF. ~W±:f*fFISJOO:tJ~~~J\, 

1~~-lli:ill!~1H~~~ C ~;fn CNC IK.o 

·~J$$~11K~m~~~~i¥J~~*~·~J::j~~IK-~ffl~~*~· PJ75~ 

~*$1SJ I IK.i¥Jflj:~~~~~f!i: o 

~~-W-M*ffl~mtt1:.F'i¥J:/J:t\:,~~:ff~-~~~:ff~-IK~~~~~ 

B0~H§*~gffi~f.* o 

m•~•w*~;JK•m~;fnm~i¥J~~:f*fFfi~ o m~;fnmtti¥Jfi~~~:ct• 

ii£, :Jf::(£ 8 1Jt1:.f='9=':it1:1'J%l~U o 
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D. ~HfDJIH~ 

~IB Rl!H!&: 1t ffl ?£1: ~ fiJ ~Jt. § ti5 ~IB JffiH* :ff 'lf, 1*fi:EL, ;ffr *, f$ ~ 'lf fD ~ 'L' 'lf ~ , 
-j; T i!!!ik.¥~!~MnxJZ.¥~~, Jti5U~-:1!:15e:ffl7Gii7GtAJJ¥8{]-tX'tif.€tJ o 

~-?f:l:~fi:I~Jt.·m~15e:ffl.~J!kMm,~m~~~~JJ¥C~$·)~W~ . 
.#it!Jr ~iiE~1iJhJ\ 0 

15e:ffl7Gii7G~JJ¥8{]-tX't':Ef.€t~·st, ~J.t.lr.;f§~8{]~451:llfl¥ o 

Ji1ltm~7Gii7G~JJ¥8{]-iJ('ti~pq~_t~J]JE~~IBJff!U.*:ff'lfffl-T~IB!ff!!&:8{J~~f*:ff o 

~ff~$~ffi~f.€~~m~.~f*m~~~~n~~-~~~-~N.~~?£1:~~ 

~~kffi?f:l: . .#~f*?f:l:~~Wffittfi:I~-tt o JI1!f~~~~:ff'lf*B•*~~-tt 

g~,@~~15e:ffl$~~?£1:~~*~~~-~,~-~~*M.3f~15e:ffl~ff~~ 

~~H'lf~~B-~~' ~~~;@:~~*ffift,~·ft·~~* o 

~!ff!!&:~415e:m~JJ¥~~~ttM~*Mm:~t$nmm~~~m~•~~~.H 

~~~mm~m•~~o ~~mR:i!!!ik.15e:fflAfi:I~~*m~~~c~~.A~M, 

l:j::: ~¥~, ~JJ.?HfsiW )o 

~~~~~!ff!!Jt&:~~~JJ¥~~.~~!ff!!~m•~~~~~~.~~~!ff!!~~ 

~mn*m~-o~~~~~~~m~fi:I*m . .#J.t.lL~~~~~,~•,*~fi:I 
t~¥PW s{Jt'F f'1Ulf~ o 

~~:1!:1.tffl1-t~~:5t1i~}E8{J~~~f!lJ¥Jff,'tif{f~~. ~-TZ9J~¥Jff,'ti~:bDJJJt:5t, ~~ 

mn~~*·~~15e:ffl o ~-7G~i!!!ik.15e:ffl.~~~15e:ffl~~ffi~~ffi*~#~~ 

~~~~~~~o ~mm~~JJ¥~OO,JJ¥~m~,~~~~ttw~~m~~•~m 

~~~~&~. ~~~rmt--l-*1-Js{]~•t~¥91~~~~1§,~, 0 E!f~Z9J~¥Jff,'titJt-tBJ~x 

~-,-ij,:5j-ttffii,~JJ¥~~~-~*¥Jff,~~~~ o ~~:J!:*Jfl:JG~M~~~' 

3f~mn~~m-T~~~!ff!!~Z9J~*¥Jff,~mseo ~!ff!!~~ttW~E!fffl~!:j:::~M~ 

mse~~~(~OO~A)~ffi*~*o ~~~~~~*~A~M.~*15e:fflA~ 

sms, ~15e:ffl~';JH~00aR~rfbJ:l{j:1f'lf~$ n=tttrts{]Affl~rfb o 

~pa~s{J'f~&T, m~xt~~~*1-J;f~JE~~. 1ffu~n. 11Jnl:h:!8t~P.~HJt , ~~• 

tt?m, ~r.ffi\.9;ff~~~~~'&'5~~ c P-Ut, fF-j;•5~~~-~~~~fll*tM'niD: o 

~IBR§&:Jt&:11Jtl4ttllf~1-lH.tfflw4l*~~ ~- ~Mn~~m~· o 
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Jm 'ffl'~ffifl@f!P-T:;!i!::;(:E~~ GMP ~14T11itl4i, IEJ.tlt;(:£51 A GMP -J&:n![zffii)_j)zx;J~~ffifl@ 

*:itl:1-TH1to if1trlf~~~~ { q:tOO~~ ~ -=.$ , CDE (~~ll11iUJ'b~t:fflum~Lz):/J!IWJ~ffifl@ 

fllt::l:~11iU1stf:Hffr-~J]UlU ~, ICH Q5A O!E=m-T A~z;/J!Im~ffiflE"J*~!Imtt#:t:£1¥JW9 

-~~·tiif{fr ~, ICH Q5D { ffl-T~!Jmji;f: I ~!Jm1ffU J'b~t:s<J~ffifl@~fllt89*¥lffi5fi]~}E ~ 

~~>R. $~~~T:/JOOo 

·~flE"J*i¥1*mM~ o )_j)zA~m~~•5fll*~•~i¥J®m,*• ' mw~~.~ 

:J%R~~IEIB9*m5fllt~·t'£, f1g~5fll~£H~&. ~.&*~Bi*m1~t~·t'£5fll~~~i~Mffl 

:&f*'l-o :it ®:&f.t-+fk:llf_hA~ffiflE"J*iJ]j(~MFz~~f!L;f?J~1~, -ill rlf51Jtl!E.rt::&*89Xml\o 

• J.j)zA~ ~ffi flE"J* m 89iiE ~ :&f.t-+ o )_j)z,hA ~~~t1H~:t<JJ ~€:1 ~ffi flEJBJ ~.&;.!~JffiA m ·t'£ 45 00 iiE ~ 

~:.Mi¥JVL~~~.HJ.j)zmm~~flE"J1:E~VL;f1gi¥JW~W~~~.~ffi~~~~q:tM~ 

ffli¥JM~~~*~-89W~m~.~f!P~ , *m , m%,~t:sm.&~~m , ~*~~ 

ffl:JJ?*, fllt::l:;f~il.&;f@:191U~*~ o 

·~flEJ*fllt·H~:~t:,~W,*~A, t:~fllt·~~tt.:;li!::~~:W~W~-

5E·t'£1JJf9i~:fi, :;li!::~~ ~R~ii£~•t'£!J&il§ o 

• B~%nlt&,~i¥J?t:.fJT5fll;f@:MFz o 1:E:itl:A GMP ~t:-J&:fll[zffij, ~ffiflEJ*~j>B:Jcnlt 

;#-Jm~X~ffJJT' ~JT' :5[)Jf:~fil)'f-i1Jj(•t'£W<J:Jl;t@:191U, ;}f:PJfli\~ffJflEJ~lDJ:~~~¥5~ o !J6' 

~B;J, fllt::I:1~!HiE$i'lllllxt;f@:r91Uf!Lf1g:itJ:1-Tif1t5flliArlf o 

G. 1KiW!tl 

• J.j)zx;J~J$$i8J I 1Kk~i¥Jt!fri3L r~JJL ff~~:itl:1-T%r¥91U o 

·~~llll~ti~~ffi&,:itl:B~~H~.~~%·1¥J~J$$~11K•~mJ£rMm 

•.-~)_j)z~ffi:D~~~i¥J-iA;1:E:itl:B~f!P~~--~M.~!Im~~ffii¥J~~ 

-~-1-A; ~~:itl:B·J$-~M.~~~n~5fll~!lm~~ffii¥Jz;JJ~-~!Imi¥J%rM~ o 

xt-T.J$YF~i¥J%r191U, J.j)z:itJ:1-T~~if1t, ;#-)j4f.tlt~7J ccs 1¥1-'m?to 

• -J$~ffli¥J~~i&:4, fJtl~O, C02 t!!?!!Jll-r%:l:tr~~iL J.j)z~J::H!HiA, ~~~~~ 

?/&~0 C02 ¥-:&.!Jt, mi.!Jt, ~J!~;(:E~ffifl@~~~l.¥ q:t llll:itt1-TJ!~%rr91U o 

J.j)z-~M~5fllW~~41¥JI£:)(#,*~I£:)(#:ittB~flEJW~~~.:#-~ 

~1:Etttic~ q:t o 
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~~~~~#~~~---~ o ~~~~~WR•a•~*ili~~ill~M~. 

-~~*~~-~~~-~~mm~~~••~~~~~~~~~-~~~M~M 
~-~~~~~~~~o M~-~~~*•~~~-~~~-~W~C~~-~~ 

fl:lat rBJ ), Qm~LZ9J!lm~ffi~~#~M~rlfr~-~~7;; 37"C, ff!I~o~~~~~~f'l~·l1c c * 
$~nm~LZ9Jt'm~ffi~J]I > 1 "C /s )o im #~ffi~~~?Et7.km-~ § Z91~ffi~ff!IIo~1)( ~HH-Tff!IIo~ o 

~*ffl7l<.m-.~~fflRM7l<.~ttMffl7l<..-~~ffl~~~7l<.*~.~~-~!lm~& 

~. VJ~1~FJM5~~JXL~Fi o 

~ffi~~~-~ #~f@J~s{J, 129 lltff!lf-~~m:iLE!P :itt1-T:£t:t1., b't~'*~1lfffU~~ffi~~ 

#ffl~Jrr! o J!1t~ffi~-~~Jj{jfr5}J1~-~~ ~#Jtt1-T~ffi~H~Jf;fF£¥911J~ffi~~fr5}J o 

~~(~OO~A>~*·~*·~~~~ffl}J~~s~.~~~~~~~~o 

*-~~H~~~*·H·V~~~mfl:l~~~-R~:I=.Jf:ittfi~~-~. 

~mRaAc~m~••m~•~v~m~o ~~v~m~~*•~~~~~m~ 

TI21L~ o 

· m~~m~.~~~•~m~*~~~~~~- §~fl:l·~~~-.~#~~ 

106~107 1-~ffi~ /mlo 

• ~ffiR§ffl$, -~> 90%o 

• 1~~4WJ~1ffU, ~X1~~4WJ15~ o 

· ~~~~~~~.~~*$~~~:£t~m~~*MBt~~~~o ~~~m~~ 

~ffi~, ~~1if@#rHffiEffi.~ffl}J o 

-~~tr~~$~~~fi~~-~-~~. ~-~~~~~$~~~~~~$ 

fi:II~~~$~~-tto ];;T~~~~$~-1-~K~~~~!lm~~--.~m~ 

~ffi~*ffl$1-K1IIl8{), ~~$J-~~±~~1IIl~80~ffiE@1~~~-~~?t9& o 

~~$~?t9&~m~~~~m~:ittfi~H. ~-~I£~m~m:*fl:l~~.x 

~~¥lt~ o 

MCB ~~:I=~FJb80~~JilfJM~~t~~:':lt o il*~l=:!l~Jit®~~~Jfd~~T ( ~n·'¥~ 

F~Fu"b1Y.m:~~~8"JJLJ[~ffi~8t )o ~~lfl.#JU -l} WCB, ~·~~1i~ffl MCB :itt1-T~ 

F, m;ff;tt$8'-J MCBo MCB 890-9&~:1=~~~71~1-T;fFL~, ~~·ti;fFL~, FJb~~Jilfl 

M~~~ffl:I=.Jf~~e~~~~-l}ffim:*.:ittfi~-l} o 

WCB ;f§~~ MCB, 1tfflt}j)f~, m:>Jtf[;f§xt£7c, ~:)t9&~J!~i)(;f~:fm~J1~1-T 

tFL~-~~tt~-- B#~F~~ffl:l=.~~~~$~~-l}fl:ltFz~afiJilfJM. ~~ 
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~IBJJ§$ifftl4&~F§~ C 1~1--t1--t?jz5fn~Jil.m) ~~il~mo 

~T~~~~~~~~~~~~Jl§~a~tt.~*-WW~~A~~~~~. 

J~'l¥tJHIBJJ§:I:~HF~~=E¥~S~JZ.~Yt c nMso ), m~~t~il:tt~.¥t:~~•fi--'i'FJ&:tfHF~ 

*m. ~~JI1¥t~~mi!WM~~~~o mil:tt~~~$~~~~~~~fi~~. 

~*=.¥i*·:tl~_¥Yf{~JtJ~~~~~~~JfUB<:J{_jj~;f§~'i"£ o 

~*•w. ~1ifHiA.~1-~IBJJ§~~~5'~xm~~~~1.ff!. mill c :tzo~) ~~%~. 
*~~1-~~~k*fi~*o ~1ifHiA~*~~~n•~~-~~~-m~ o ~~k 

~~~~m~~-.~~~n~~-~~%~o ~~~m~~~~~Jl§$~~~ , 

ttt%, 1--t?X, ~~BM~liHIBJJ§~~~8<:JJ¥)7ti% o ::;k$!J&8<:Jit~1~~t~~~'ft;J\, Yf 
~m:bo8<:J1J3,@,~~~~~ifE1*=.8<:J:X1~~ C :tm*~JfJ~%~ )o 

~~~JfJ~~~-~-·~~~m~••••**•~Jl§~~~*•~~ff~ 

~-~~~. ~1iJH~~~~Wffitt o *•:tt~~~F~~~*·~~·*·~~~ 

~•m*~~. ~~-~~nMso~~~m~~m~~~~•tt•~.1ifH~~Jl§m 

h o ~-W~I£:)(#~~~~*·~~~.*~~~~~~-~~~ 0 -~~~ 

~~~~~~=•w~~~•~*~·~Yr~~~~w~~~~~-~~-~~. 

1JWJ~3Iii~~~IBHPL~~*t~il~~, ~-~IB~~~ ( :::r-~ DMSO) *•3IJL{~, !§J{J:J\. 

~IBJJ§~*-W:boA~~~~JfU ( ~ DMSO ), t~il~~~3f~il*• o B~*·~~IBHPL 

~~~~~~~~2~~~•~•0 ~·~~-~.~~*•~~.m~$*•%~ 

~.Yf~~~Jl§~~~-~~m~~o 

J. ~~fll9!::1¥ 

~~~~~~-~~m~~~$5fll~~~Jl§~~~~mh~:tt~o ~*JfJ~il 

~Jl§~~~~-~~~~~. ~~~HPLW!BJ?X~~~~m:tt~~ffi~ o ~~:tt~W 

~1ifH~*~~~~#~*fi. ~iifij~~HPLW~m:&:a~ o 

Jl 1¥t JfJ~nrlf~L~~~IBHPL89~~~~~M~: 

·~~~-~~-~~J¥~m~o ~l¥~m~~~~~•.•m•~~&a,Jffi 

:tt:t\tl:bo~~~*A~~~~-4:.¥J!t-I*~ifftl~~ ~r.ffil.~ o ~~~-~~~~JI 1¥tW 

HJL1-&a.!BJ-t-ffaU~#~~~~~Jl§~~*fiW~5fll~~o ~~~-~~Jl§ 

$~ ~ 19:~ IQ]~~-~~.¥1¥ 0 

·-~~~o ~~~Jl§$~~~~A~~~~~:ttM~~.~~AS~~~­

C ~ -80~~ -150~) 8<:J~~*q-T~$ o ~~~~~if1J!J::;k$*i1WYflt¥U~Sf~~ 

$~~5fll~~aa~8<:J-3&'1"£, *x>I~*q-TEiHiA. o 
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~~~m•~~~fi••~~~~~m~~~.~@$~I£~#~~tt~ft 

w~·*~~~~@$m~~~~~o 

~~~w~~m.~m•$~-~~--~~w. m•$~-~~w~.~~ 

:I:~Y'¥¥£7Hllfr, :tmf!m•Z9J ~'J\ru!~•• o 

K. ~ iff-Htr J§ EI~HifffiA 

~~~m•~wmmA~~~~mh, ~Wfi~m•mh~~~~9~.~w 

m~•-~•~m~*~W~~w~~~~~$m8.~$mm•~mh~~~~ 

s~cm•$~$m~mhm~~~*m~~m~~~-.~••*~~-~m• 

~~m.~~Y'~-~~$~~*~-~~~-~M.~~~~~ft*~~m•~ 

*•~o m•~~m.m~~~M~$m8&~$mm8~fflh~••~m•~~ 

W&~~~{t:j=.Ts"J~~'ti o 

L. ~~fot&fr 

m8~~@$m.~~A~-~--~~o ~-m8$~~fim8$~F~~ 

5t, l)J.JMi/2.1'5~fOJ(X¥5~o 

~~JL.~~ m~mBm$~l1x1-T*~l¥ o ~~ m~m8$9-~l1x1-Tm;tm m ~ilffiJ;le~~ 

•~m~~~~o ~~mm8$~AA~:I:~~~~~•[m*5tM~~~£c•tt) 

tfl37t "3.3 ~~, J, ~~~~f0ti•ic~'i¥:tt, ~r-B=itif§:kJ;Je~m, rn ~:l:tfl3 i'l nx 

fi o ~fim~~~mm8$ffi~-~--~A~fi~--~~~o 

rn~m•$~~~~~-~~~~*.m~¥~~~Wffl,@JL.~#~fi~w 

l¥ o ~~~lflM ilffiJ;le~~. IXJ iJIXJ U ~~~ffi-$@$, !Wr*~&~~~rgr~-J?Jt~JaZ9J 

ilffiJ;lei'lt~s"J~~ o ¥~lflM ilffiJ;le-~~~J;JMl~'J\, f!ffl-~'ti~*m~~r!t, m 
~:ltHr JXl~ii-¥1ti, ~tf13Jtrffr § *~~~%!8'-J'~~ T, )'G~dtj=.J1J:1-T~fBH§$ffl ~i lffiJ;leiJt 

•m~£~~~o m•$~#~fi~fi~~~~~~-~~~y·~~~: mm• 
W!Jt, ~ffi-ffl-$, ~if Umif, ~ifti~ ), :J[Jffl{,<fi:tii~U o ~14J1J:1-T8"J~ffiB§$~~~ 

~~J'b~fi~fi~~~~m•$~~~~fio 

~-~~~~~~.ft~~*m~~m*m*fi~~~•tt.~~)'G~~*fi 

fiMtttt~.~m•$~~~fimW*fim•~~. ~~~¥5~~~~.-~~* 

s"Jm:t~-'ti o 
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3.3 ~IE 

~~11-!B -------------

M-$~~~~~~~~~~~~~tt*~£H~~~£~-~~~-~ffi~ 

•*o ~~M~~m~~$~~~.m~~~~~~*~~~~~*~~~,*• 

~I*J•m=lli!!T-k..(HJt1t!?J5~~ c ~o* ~ .:rm±~:Ji]t~tJL~]t )o ~i.OOli~ § ~~:1g 

TiJE~fflT~~~gffj~~~~t~·ti, ~LHJ3t~)Qffl•ti o 

~ !JmifiU lffi ~~t~t~i::Jfli;JJ!JWJ~OO!~ miifiU'iir &JW:I:f£$U 
- , xt 1-!'- Jll ~ Jl~£~ .it- fiJ ~*-
( \Til ) ~ Jl~#L Jt 

~~#LJt~~~~~T~+~~: ~~4~,~~~~~~~~~{1-J~~,A 

~~~-~~#L~· o ~~~~~~ff~~±*#~,~~~~~~~' ~~~­

•[1.»-_;f.~Jt•r'i#L:t: o ii~#Liffi-1] ~ %-xt-t MCB ~Jl~~ WCB ~Jl~»-.1-/'- FtlJt1\lk.~Jl~:1:5:] 

~~~Jt•mfiJ£~~*~~~0~~4~~~~£~~M~~~»-±r~* 

~~(OO~)~ff-~±~#LJto ~1-/'-~~£1-&~~.~~-~EillC~ff#L 

i~Jl]o .ft;k_M_ MCB ~~-+•fiJ WCB, ~~#-jji!,Jt• m ~ff#L-Jt o 

t'Z1mtllji § MCB WCB 
1:1"~*gruJJE! 

( EOPC) <D 

~JJE!~j]lj + + (+) 

~IE if, 1fii"til~ + + + 

?tttffiftil~ ( +) (+) (+) 

)t!]'i:f*til~ + + + 
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tTzr.vwrJI § MCB WCB 
j:f'~*gm!ffi! 

( EOPC) <D 

~m HfiH~;$ %\\~&Jill P&JlftiJt#i + + + 

1#-~r/F fi'lJ ~mHfil*#t1HF7* + + + 

i9J !JWJ ~x!ib HH#- 1*1 *#7* + - + 

~m!ffi!I*J, ~rYJJm ~~~m•~1r + - + 

:lli29-T-~1r ** ~*fJ'f·iim=ll~1r (+) - -

4YJJ·iim:ll~1r (+) (+) (+) 

~YJJ·iim:ll~1r (+) (+) (+) 

Jt:1mtifJ£m:ll~1r ( +) (+) ( +) 

~~1*-tTL1t ( +) (+) (+) 

.QX;ffl'i •/itTz1t • ( +) (+) -

J&ffl'i·/i~1!f. ( +) (+) -

~: ®~~±?~~~~. ~~~~~d±P~*~~~~~~.~~~~~±P~-~~~ 

±?~$}]~Jlto 

"+" JIJ!X'.·#t.rw m. "-" J~J;~HH,J#tlt..rw m 0 

c + ) ~~-.t~:frt.t.%-~llMt·t±, 1t1\JJJ ;t, *-*-d:f.I~·t*;JL~.,.~a'J.ftlt..!Ji m o 

* ~~ MCB};, WCB o 

VSJ , 1: ~n mJ Jl~ af.J 4t 7-*--:l- _,j(_ 

1:ttmJ~~~~~A1:tt&~~~~*~#~£~h~~mJ~~. ~~IttmJ 

~~~~~A~~mJ~£~~~~*~~*~#.~mJ~M~,#~, ij~ , -~ 

~- - ~~,£~~~a~~·#A~~~~~A~~~~~~#o mJ~4mJ~~ 

*•~A#~~~ "- ,( VSJ)mJ~*~"~~~*ff. ~A*ffT~*• o 

1. mJJl~£~a'.J;f.ft~ ·r± 

±P*~~~~mJ~rn~±P~m~£~~-~~~#.&~~*~~~ma 

~ *1-R-i%-P ~a!.; 4H:lh/fl ~, ~t ~ mJ Jl~£~-*. i.t, ;f.~-~·r:l ~ 'lJ'-{.IT JU% iiE MCB/WCB ~ 

EOPC .Zfala'.J - fH:l, ~~~I~ll&roJl~a'.Ji!fH~-~·r:l ( ~t>#3A£~* !J!4it, ~il"JA~~1t 

~~A , #3A£~~h~~), m~£~~~-~~- m~P~#~±P~-~~. 

~a-~•#T~4~mJ~±Pm~P~~~~-~~~~#o 
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2. ~Jlf!.~Jjlj-i~~~ 

~#-;f..i®Jl'J "-, c V!J) 1. ~JJf!.~Ji'H~~~, :iz!At7r, :if.iii!:ii#Li9!'l m <f.J~Ifu£rEl 

JX. m <f.J -I-Ifu :i1Ut ~ Ji'H~~~ 0 

~MU~~ 

•~•tt~~~~m~~$-&*•~~~~~~~*.~*mm~~~~* 

• - #~~tt,•m~~*~W· , ~~ffi~ , ~~~~~~ffl~~M#~~~­

~~~$~M·~~o ~~$~m·~~~~OO*~£mWWnm~o 

•~•tt~~~~m~~$~~.~~~~,*•~•~~~~~~§~~n. 

~~~~•n~~~~-~~~$~~~m~•tt~£~~~-~W*o ~~~* 

m~~m~~n~,*•~•~~.~m~~~~~#~~~~w~~.~*~~ 

*8'-J~*l·xt#, m~~m~Wni>J·i~~f~t:l:8"J~~ o 

2022 !if: 9 J] ~;fj18"J ICH Q5A ( R2) ~ *Vl~ A~~~~IU§*~~ii*~Jb~m• 

~~'11:H1fr ~ c 1iE>R~JJMiWi) tiet#1.£~ffl8"J'If!f&r, *ffl*~~-~~~~~*~ ~~~ 

~1~~~~~~~5filf-*5'Hffi~!'tr~~ o *~~-~r~~~~§~t~]&1f:!:~ii* (nucleic 

acid amplification techniques, NATs) ~r -f~~~J=f (next generation sequencing, NGS ), 

?HJ!J~ffl ~t#:B'-'Ii~•~r~~ ~r-12 8'-J~-~~~ o 

~~$~~~~§~~~~n•~~~~~mBo ~-~~n~~-~~~J=f. 

Mii•:F~w n ~* ~t!~n~~8"J•:£~*jJ=fxtm ~~~~~m:f'J M•~~Ht. iff it~* 
~~~>R.~nm~•=~~~~~~~~W*~~~o ~~--~~~~~nm 

·~~.1£m•~~~~~~~~1£*~,~~~~~*~~••~~m~~oo~ 

Jtl:{~, 3f~_w,~/:IJ;fjTI~~~:B'-~~{ffiij;&JJ58"Jjftij11f~!ll::£1iAtf¥ o 

~~·= ••~-~~~FfflE~$m;~*~~~~s~~ 

* 3-2 ~~-~~.itt~8"J~~m~m~$m•t'Fr1L :EJTI~i~•~~.i:J'JLi*~~ 

m~~$m•~~~~.•~~~•~•tt~~~m~~$m•~~~~~~~ 
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~ifi!~Jj}f § ~ifi!tl f1XW J11J::Ji;fff-fl MCB WCB EOPC 

~ 9='1EEi~ } 
-=:tm~~Hiltl£ :f1t IE -fu mHIE ReD!t 

~JJE!~~u ~ f" f.iJE ffl Z9J W: , H X ;It f1MIE JlE! + + + 
!1m ~IE n&£J1\J:11ltl jf_JZ_~~ 

~ .&J1\J::i:ttrlitl 

~IEif, Jtif~~ 
~ 9=t IEEi:\1!!-} Iili:XiT~K + + + 

®.JJ!u uo1 xm Iili:X?ttttfil~ 
?ttttfil~~ ;j:]t~rt 

* 
+ + + 

~9=tiEEi~ } 
:J[]Jjt f*~~ ®_]J!Ij 3301 :J(:]Jjt Iili:~WH'i + + + 

-!*~~)'! 

~JJE!%~%11.~ ~JJE!%~IE'It + + + 

f* 5'~ /G IP.I ~IE n& ttf!ft X~IERE!ffi<J~, Jtn. 
p~ llft iJ.\ ~ .& u ~IE n& + + + ±i?i$Fr! 
~~-JJ.\~~ ~JH'i 

~ j,' tt fti' :$L mlt, 
nJ(; :if: ; j\ ITI;i,' x~ Rf 

Z9J !1m l!Ut'bnff* i*J 
( WJW./GIPJ 13 ~) jfii 

ftf!ftr! 
JJ¥ mlt.Fo 24 ;j\8~ pq Z9J + - + 
!1m ~ t:: $ < 20%; 

~lEn& 
%il.~AA;tZ9J!Jm:ff?IS 

pq, ~9=tiEEi~ } $~ 80% 

5'~ W: ~?fHHi~$ 
-=tm~ !lm'rlltl£ 

ffi;J- tl:ifi!iJJE 
~f"~JEffl$] :trH!:i·ts:W: + - + 

-£IF ~tv~ !1m ~IE n& £ J1lJ: 'rlltl 129-T ~ffi;J ~.&J1\J::i:~'rlltl 
~~ ~~ 

~M~/01: 
:tiH~r~* + + 

~19W 
-

~ 

~~t1-JJ.\~ Iill~~JW± + - + 

f!ft ~ ¥-f3t"l'iffi<l*~ 
Iili:~fif:l·l'i + 

~(HAP, MAP) 
- -

L:j:: W:·l'iffi<l*t:&~ JJJZ~fif:l·l'i + - -

31\\'W:•I'i:Jffi*~~ Iili:~fif:l·l'i + - -

ml{,~;j\ffi<l*~~ 
JJlZ j; fif:l 'l'i + + 

~~ 
-
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til1ftWJ.m E1 tirl!J!IJ-f&ii Jfft::i:t~ fl MCB WCB EOPC 

~II!Bf!! ~Jlfi!ffi$ i.!lZ::f1~r so% + + -

ffij] ffi~II!Jlfi!l;filt §~:!Ji't i!lif,f*tltfl~>J( + + -

EI~~EI*:it~* i!lif,f*tltfl~* + + -

).i: "+" ..t...r--.t~#t~~ m, "-" ..t...r-JC.-.t#t~~ m, "*" ..t...r-ii~ m 3G'.t-tf.~Urat3t.A 
#t~o 

~-~•m~~rfi~~~~-~¥•~•tt~£~~m~~~~*~•~~ 

~~00-fr~mJ~JIHIH~ ( CHO) ;fj;_JJ!o 

~~*~*•m~.m~~~~*~•~~®•-*•-•~~~. ~m~ 
-¥~ ~*S~t~'i"£, ffiJl~~Ji'Hf&, ~.&*~-~J!1~t~'i"£~~~~W~ffirtf*'l-

1f~o 

Ifi~~ffiJlttfi,~~~~-~~~$~I~~~$~~·ttfi~~~~m 

~-~~~.~*MfiMffl~~¥,$#•~*ffffl~~*-~*~tt~•o 

~IE~~~{£~ A GMP ~f='$i'EiJ~BtrB~:JG~3fJ]ltt:7C~IHT~L ~M", xJffi~~~r 

Stt~-~00,3f~~~~£m&~-~~o 

*M<~oo~•>~$~~~£~rz:~~m~~~~£m~•.&m•~m~• 

~. ~!!fir ICH QSA (*Sr A~~~~IH!ff!!*~fmttf:f='£~~-~~'i"£iSJZ1fr ), ICH 

QSB (x>Jfflr~f=' rDNA *5~819J:f='£~~ffiff§.EI~*~ffiJl~*;f}f ), ICH QSD (ffl 

-r~~tt*'~~~£~rz:~~~£m~*·~~~>~~*·~~~•~•m~~ 

~~$19J:A~mo~r=:m~~W~l9J:A~m~~OO*~£~~$n~mmo 

~19J:•~m~~mm-r¥•~•m~rr~OO~$M.~*~~rr~~~•m~ 

-~km$•.~-~-fr~~~-m~~A~~*~B~mo~~. $M~OO-~ 

~~~00 FDA El~;f§.:kt~l¥i, 3fft(P.~tfJM'JJt& USP ;f§.:kJll5"i1H'J~HFzo 

~ffi~$Jl.ll.J§"~~j;'.X>j MCB ~~_&~f='t~*~ffi~ ( EOPC) ~1-T-iX~OO~~o 

~~f='I~.bt~i'&~B>j, ~~m~®fx>J EOPC ~1-T;f-iYJ!Uo !BJ:iXlA. MCB Jl.ll.-1'-®f~ 

WCB, ~)_j)zit(;J;j\\~:r_Yr § ~1-Tf&~o 

( 1) ~ffi~~jjiJiJ\HFz ~f=' ffl~IH~$ ( MCB ~ WCB) ~~f='~*~ffi~ ( EOPC) 

JllZ~1-T~JiiJ-!JtHFz, ~:Pfij~j;;;>js:~ffi~, __§_:7[;~1iMffiff§.~~X~~o ~IE~~JiiJ~~:/J~ 

~~~.~m~~*~-~~~~~-~~~t&oo.~~m~~~oo,m~~~~ 

i9JU~.&~1it!.:IJ~ ( :tm5k~~- PCR ~- :fiFa·£~~~ )o 

x>J-Tiffi:·~-tt~~ MCB, IPJI~*Vf~~~~;!tru!*;fJTB)E~~JiiJ~~OO-fr 
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mll!if~ JlHIBJJ§E!"J#mH~It, -t!!.PI*ffl;lt1tt!A~"1-\';8"11J1t: o x.Y-T WCB 5fQ EOPC *ffl-#~ 

JJU-!Jt~~~PJ o 

C 2) £1Bii, ~ii ~ylf{£1BR§Jl:f'A=;f¥£1BJJ§,8<3ZJ&8"J 1% ~~y 2 x<*f¥£1B JJ§if 

C Jf{:l::k1!r ), t&rt;tFil!t ({ r¥00~~} JiliJnU 1101 :7CiitFi~1! ), l!lH4%1~5Eo PI*ffl 

1I~~#r!tFiiYW o 

( 3) ?ttY:HiitFil!t *HIBR§Jl:ffl~tf'A=;;Q' Jf{~j;' 1 X 107 1'-~£1BJJ§ffl±tf3'LtM~iM 

4HIBJJ§~~~, tti:P.~:7CiitFi*1! C { r:f IE~~} JiliJnU 1101 :7CiitFi*r!) J111-T?tt1Hii 

tFil!t,~PI*ffl~~~~B"J?ttiHii~HtFi~r!-ft±tf~r! o 

C 4) xJffif*tFil!t Jf(£1BJJ§ffr~J:M~~r:~~, t&r!tFii'!f C { r:F IE~Jlt!.} JiliJnU 3301 

xJffif*tFi~r!),~~%~5E o ~JJ§Jl:B"JtFi5E~~~Jt!:B±tf~r!~m~~JJ§±-g:~?t: 

( DNA ~~1! ), -t!!.PJ~*ffl~IE*~£;j:Fz)E;frL;tt}iA..PJB"J;!t1m:lJ1! o 

(5)~JJ§*Il~$~+tFi~ ~~-tFil!t~JJ§*/~rp~~~*ll~#r:fM~ 

B"JPJ~~B"J~$, ~&~-T~fflB"J~M~~-~*AB"l*lltt~$o~JJ§Jt!:B~ 

$tFil!tB"1#~&1rrt:,~*m~JJ§B"l#~*~t.m~*~t,~JJ§~tt,~ftm~, 

ffr~1Jr!&~{!f~fiftJJ£ o :tm MCB J111-T 7 ~ ffi;fFz)E, WCB $;f-iiJ!U B"J)trlt~$#~ 

PJ±~~~JA MCB i U WCB 1{'1-\:';i1{!fr:fPJ~~5 ! A8"J~$, X1-T1JCf¥~-T MCB ~ 

Jl:~B"J~$PJ~~-~tFz~ o *m~~JJ§*B"l~tt, ~5E*Il~$~+tFi1'!f~§ 

:tmro 

• £1BH@%~5fQf2js:)trl'fr~1!~ MCB, WCB lJ<. EOPC r:f:!:5JJ111-T TtFiiJ!U o 

• it£m JJ§*~!l: ~li*ffl *{~ffl1f15I Z9J ~ * ~t s"J ~JH-}, Z91~ f-* r*J ~f.Prt;tFiiff!u )7!-~t 

~$1)($x~- MCB, EOPC J111-TtFzYJ!U, WCB :7C$tFiiff!U o 

• it£1BJJ§**1m\ -T~ lEtt mll, *ffl;j\ mll~tt lf!ll:j:Jtf2js:f'='~-!Jt~ (MAP 5fQ HAP) 

tFziJ!U Jtf.P ~t¥:H-·ti~$, .IJtrfff~$~PJ~~JA 1{'1-\:';~li r:p 51 A, 1JC~ MCB r:ft~iJ!U 

~~ PJ 0 

·~m±mJJ§~ftffi~r=F~fflT*~m,m~;Q~~r=:~~Jl:~{!fr:f~~~ffl 

* ~M, it(~>J<.m~:sl.B"J MCB ~ WCB 5fQ ( TIJ(;) EOPC ~Y~t~iJ!U-ik*ll'ti~$, 

~;tliSJL1J5, 1JC~ MCB ~=~'J111-Tt>iiff!U o 

·~~JJ§*~~~B"l~:sL:tt{!fr:f~fflT*~t-r•B"Jaa,m~;Q~~r=:~~!l:~ 

lir:f~~1!fflH~8, it(~>J<_§f~.ll_E!"J MCB ~ WCB 5fQ ( ~) EOPC ~Y~tFziJ!Ij -)j( 

gl('ti~$, ~~W115, 1JC~ MCB r:fJ111-TtFiiJ!U o 

• lf!ll£1B;J\~$~./9#~t¥:ff-·ti~$, tti:P.~ { r:f!E~J!t!.} ~>J<., ~ MCB r:f~Jt!: 

1-TtFiiff!U o ~~iU CHO £1BJJ§:X;f-Tif!ll£1B;J\~$~~, ~ EOPC r:f~J111-T71f!ll£1I!;HF<J 

820 



• 1¥1~191~ 0 

(6)~~~~-~~ ~*ffl~~~~*B~~~~'lli¥J~M o ~~~~~A 

~~~i¥J~M~tt.~~~•mttm~~n~~~~~-~~.~M~•~~~~ 

~~~~~•tta~~~**B~•.•~tt~-~~~~~~-~tti¥Jmft~~ 

'll!JN~;ff~' ~*ffl~~ i¥J~~~i5-~19!~ 0 

·~ft~MfflttM~:*ma•i¥J~~.~~~*~I¥J~~~-fflttM~~ 

(PERT~ PBRT ~) *q-T~iYJU, 1EJ.ffi-Tgii!JID9=t~®JiX;:fri:!1A~~~~-ffl'i1:, ~lit, 

~ft~B~B'tii¥Jgmiffl!~*-tf7:UfijiA.~~ff~·~'i1:~~~~- o 

• ~M~-~~~= lf{~y 1 x 107 1'-fflgm.!ID*fflMH.WtJJJ=f~*q-T:I~Ht~~W.~o 

• -~,11:~-: #J1~~gi£H@.·~~ft~~-~j-gm)ID' ~* J§t~iYJ~ 0 

rnogmJID*~~~~~-~~~~.~n~*~~-tt~~~~--~.~gm 

JID~ft~Bffltt~-~~tt.~W*B~M~-~~. ~-~~~~~~ft~~­

-~o ~*B-~tt~B. ~-~~*~I¥J~ft~~-~~A~~~tto M~~ 

EOPC :f!;J~*q-T~~~~-i¥J~1Y!~ o 

( 7) nX:~'ti~~ nX:~'ti (tumorigenicity): ~t~gii!RrH:t<~z;IJ~J§~B:~t$?t 

fO C ~) ftf$$1.fiEI3~ffgii!RrP1s:5f%JtX:Rrp~s{J~~JJ, ~P~ffi¥Jgii!Hfll § 5t%.fflGHrp~s{J 

CHogmJID~B~~A~nX:~tti¥J#~gm)ID,~(9=tOO~A)~~ffl-T~~fflff 

'ti~~iM~Bt~~-1l}f~nX:~'i1:~~ 0 :zls:~~fflgii!JIDJf7G$uH-TnX:~'i1:~~ 0 

( 8) 3&~'11:;J\i~ 3&~'11: (oncogenicity) *1~gii!Hfll~:fm!f'm9=ti3~1k.~~ltlL ~$, 

~---~~~~RgmHfllnX;?t~ffi9J~J§.~3&·~~Z9J~i¥J~#gmHfll%.fflt~~i¥J 

~~}J, ~p~~~ [ gii!HfilfO ( ~) ~:fm~] 1JE~~#gii!Hfil~:3£~Hrp~gi£)IDE!{J~~jJ o 

gi£Hfll¥./W:3&~'11:~~~J::}gi£Hlll DNA ( ~;lt1tMII!HfllnX:?t) ~gii!Hlll~./W: 9=t*~3&~'11: 

~~ffi*o *S-T~~i¥JgmHfll~~*~m~%nX:~~*~I¥JgmHfll,*~3&~tt~./W: 

i¥J:f:~Ei{?;JX\Ji'ti:f§xt~~ 0 

•ttM~~~~~~~~*gmHflli¥J~~~~. Q~W~~~I£B~~~~­

ttt~~i¥J7J~q-T~~, *~~00 i¥J1%ff_:l::JI£H@. DNA 14it~~]jt~>J<-. W1\t~&'*q-T3f{~'i1: 

~-o ;zjs:.tJtJj~~~-tttiJ\.Jffi}~i¥JJJ~q-TB;f*q-T~001%ff3:JII!Hfll DNA~-, ~~fflgii!Hfll 

Jf7G$*q-T3&~'11:~~ 0 

C 9) gii!HfllfflJJ 1:.~fflgi£Hflllf*Wl~< -130"Ci¥J~14Tf*~. ~$-i*~gi£Hfllj[ 

vtf§ i¥J r'i>'JJ.k .1JZ-ffl }J xt-T~~Jc~:®i¥J~~~~#£~ o mgi£Hfll@; Jjt~gii!JIDffl$~ IV.1I~ 

*ffl WCB ~Jf~Jm~~1:~ttti7\.i¥J~fm o 
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P100*~Wm~CNM);fl:l~~m~~~mBR~~~~!±.!Jm¥itff~Jb*fi~W52 

£~m~. ~-~~~~~~--~~tt;fl:l~~tt a mm~~52£m!±.!lmfflff~Jb 

~•~tt~m~~~. ~~~m~lflt~~tt~~~tt~m~~~.~~£%P1:£ 

:k (major) 52£, r:j:l~ (moderate) ~]! , ~~;j\ (minor) ~]!~:X1~JbJJ1til19:~ 

~Qfiij~~J! o 

~ 00 FDA~ 2021 :if 6 Jj ]!#,!T T { B Rtrt!±. !Jm1l¥U ~fit$ if~ CMC 52£t§'m l tlj 

m~~~~*~52£~~~-**~~~~~m*~!:t~~£;f!:!•~*~~~~~ 

~.mm~~-~~~lflt~®~~~52£~~6f*9=tm~. ~®~~m~••~m 

1'1E8~:f~J'E$-l,f (post- approval supplements, PAS )a 52£~V3~71: $~mx$JJ~ 

trtf'1t8'9:f~JE$-l,f (PAS) ~52£, ~~~~30:7C!±.~:5c52£;f~JE$if (changes being 

effected after 30 days, CBE30) ~:7C$~1~eP~!±.~:5c~52]!;f~JE$if (changes being 

effected immediately, CBEO) 8~52]!, ~:iftli (annual report, AR) 9=tmx~52:!l a 

~00 FDA ~tljm9=tJU~t±l T~~~H!Jffl!J$52]!~%~~¥tl a 

~Mm~~n~m!±.!lm~lflt__tr!J~~£~mm. ~~J$~~£~#~{Am~ 

~f!J§~__tr!Ji'¥~52]!'ifi11f~ [Commission Regulation (EC) No 1234/2008 ], ~Jt: 

{~]!%~i~M~tljm~ ( 2013/C 223/01 )a 

~ 3-3 t[jt\tT~OO, WHO ~~00 FDA t~jmr:p~ffi~J$~£~%~'!f&: 
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•. ~,Ji9:it • ~HEll%$ • £ .~ * tt ~IB JfflEE * :J7C ~ 
• C02 J::&Jjt • ~ 1lt 15 ~ c :ilri JnH1¥dJ! UIBHfil!&'!Jt, ~Jffi!l%$) 

tJt ¥~;rt;1: !JWJ • 11fi%i!$ fj;j:,J!) • mt~R~rm~[l_\z~ 1-t*·ij: 
&[1_\z~tJJt • J%)Jt • .f"t i~j JKi: 19Jij JJ! § , :ilripH ( :ilri tt :ff: ¥1! ?] )§- tA 1T mt 

• :l:fHFBti'SJ ilL pC02 , iUfdt!, ~L ~ ), Xtr£~:t»W~~:ff 
• :!:fHFf*tq W, ~, ;e.~ YM\JJ'!.:, ;e. ~1ifH B<J~fHJ\\51¥1/ffiJ I 
• ~IBHfi!:t##!it JJt ~~~(:!!rim') 

C. flftAllfl~1::!f9JJ&mHtr!ff 

~~~~~~~~~-~-~*~~~~~m3f~~%'P-T~~&Jili:H~ o ~­

%'P~~~~~-W~C~#~W~~N~M00~1£-~I!:~#TCm~.~m. 

m•.~J!~)m3f-~~~W~%'P-T~~~-o ~~m3fM~~i¥J~~~~-~ 

~§~ffl~~@~.~~~-~C*~s ~*~ffl~~~~~J:~~~f'F~Fo-t/7 

~~~%'P-T,4iiX~~IW# •• %'P@~ o lili:~&lili:Bm3f~~~i¥JI!:~~~~:itt 

1-=r1±~:i!~JJil:~ c :S~o:J:S:3frlli't~. pH m. m•. ~:!!. :J:ff3f~*~ ), x-tgm~!:E-K oo 
~~~@~.~$):it!:BJJil:~.~~J:JJil:M~!I§~Am~~~~:#-~~!I§~B~~ 

~l\Z.1tf{!l6,~ 8~~ li o 

#-Ttt:ttWzv~ I~$~ I~·ij:~~JlW£ ~tt 

• :l:fHFiffi't!Jt 
• m.~*tt~ruHfil1:* • pH-ill • m~mfff!!W!t :J7C ~ ( ~IB Jffi! W !Jt, • mft (DO) • ~HEll%$ 

~IEHE!l%$) 
~r-F;rt;#-T1:!JWJ 

• ~l! • ~tl&f1!~1lt¥5~ • llt~R~r~W[I_\z:ff.f-t 
&[1_\z~t)t~ 

• :l:f\'~B;fj'S] • 1-t~r llii:rm~ :em § , :!lcr * ·ij: ( :ilri tt :ff: ¥1!?] • :l:f\'~1-*f/q pH -ffi, pC02, ljf;j 
FotA1'Tmt~ ), xt.:r • ~HE!:t##WJJt :tm, ~LW, ~. ;e. 
m~ww~~:ff~1ifH • 7MfiHfiJ~tJa C :+ttli~~ ) ~MH'!.:.:e-~w~ 

• IY!Ji~9: C :+tUJ~~~) i¥J~f'F 1J\\f1U/ff 5 I 
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~~~~~~*~~-~.#~*~*~*~~~~m~~~~~ft•~~ 

£~*~£~~~&~u~.~*~~~*~~~~•m~c~~~*~~~~M 

III), 1£-~I~~HT Olfr~, pH {~L l${~-L ft~~) :ltt1-T*~ C ~ 4-6 )o ~xt 

&~Hl#~a"J£~I~~tu~~:!tt+r1±~:i!~llil:~ c :t~o:I::g:~rMt~, pH uL m~c ft 

~'*~M*~), ~~~~*C~ffl~~m~,ffl$),~WC~---,~­

~) :ltt1-Tllil:M,~~~llil:M~-~Am~~~**~~-:ltt1-T~~~A-~~~ 

;jjt{fto 

• tM~rlil'tJJt 
• pHffi: 
• tfjf\, ( DO) 

• ~:!! 
• tff~a~·rBJ 
• !ff~1*-*.R 
• ~m ~PJ :J# # !&,: JJt 
• *~** • *~*! 
. *~~ ( ~liflfi~ ) 
• rflli'f!Brtlm:tm c ~liflfi~) 
• Eiii!£4: ( ~il!flfi~ ) 

• i'-6 ~m IJPJW JJt 
• !fB~l%$ 
• ~t"&t~~~r5~ 
• 1-t i~f 1iii ¥9!~ J~"f § ' ~rl 

pH iJli:, pC02 , 'IID:§li 
*!, ~L M' , f5( , :e­
~~~Jl1i:, :e-~uw~ 

• it.~:kr±~fB~PJ~K 
c ~m ~ru w J3L ~m ~ru 
m $ ), *:It f!: .& 
:kiJ!f'£!9J:i!:(~ 
:JJiHffi~) 

• IIU$ & f~)jY!~ DlZ ~ 1-t 
*'ti C ~ott~¥~?:] 
§ tA 1'T 1jjt f+ ) ' :xt 
Tit~ iY!IJ f+flfi ~ I=JF.l 

1ifH ~t%d'F~JMj1t~ 51 

ttx•Htt?X~~:f:-1-:l::g:~I~, t~frtr*~-JEM !'SJ ~, -ft<~~I~M>Jt, 1JDA -~t~{9U 

8"J~H;,p:g:~£:ltt1-J~~*"l-:l:'it~, IPJBtMllil:~*~¥-&~8'-J •• tir.&~, ~~fHH§~~~­

••r.&J.f;J\ -=f···~~ocst, M~1Ja•••~fo.JTMr.&Lf o :J1c~~M*-:9ii:~1Jo?M~ff'l 

~-Y~~o :fr•~~~*~~tt~~.llil:M~~~-~~~. IPJMJ:lil:M~~moc 

~~~ffl$o :fr~~~·&~H~~~~*~~~~*~~-~*~~-~~~M 

*~M~~~~ffl$~~-T~ocW~~o M~~$~$~~~*~~-~~~ffi~ 

1)\.~ ( PDL) ~~~tt~fBH§f~1-~~~'t':l:8"JWf3i:~~~ o :(±~fHHffi*~~-Bt, Mx~·*6zl 

:FJI:[ 8"J UPB :ltt1-J¥5!;f.l!. ( §:mm:ri , Jt)Jjl:f:<t;:~) ~j§!lj ( ~ 4-7, ~~ ICH Q5A A~~~ 

FDA tAffl~:H:~i:fJL~~&i!rB"J~~5fiJ;j:]}:Wz~~~B"J~,~ ~ )o 
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$~ ~~fiFli 

Y.:Jffi-1* /G1~t&l±l 

xml'!X:~1Jmr~~J3t<D :7[;1:. t:l'!X: pg ~tiFff:E<D 

~mmP'Ill~ pg~fiFfl 

~H~mllt&lt c f*~"?* ) ® /G1~t&l±l 

~~~mllt&lt c !E:il:?*, ~Q if!/~?* ) ® :m.-'ff~* 

ftlt~'l'if:nt~:m•@ /G1~t&l±l 

~: OO~ft~a±#~L,S~~~~~~k#* ; ®S~·~~~~~~~*~*a~~ff 

7r ~#\4-fti.9Ji]; @'f tit IND ¥Uk.v.All PPQ ;fp ..:L t:£.±~ 1t~m ..=--itt; @)J:. ;#..:L t:£.±~~, ;;if ~-ft 

iJJH'f~44'---if- ·t1.#1-:$:-, -){o*-Jfl M,~~~l!.;t±;.,._'.W;ftiJJ>]M,~·l'#\4- ( MVM ), Of%) EOPC ft;~'l fliJ "!fr;;lf ~-a 

E . !&~ 

~~~~~~&~BM£~~~#~~~~~~~~~~~~*~~m~~~ 

±s:~~~~~~L.<tiJ c ~) ~tt~fs~.@J:trmB, ~mJ:t?~~s9$J&C:!:irm*~9=t~J:t 

rm~~~~~~~~o~~~~~~~C~~~)~~~~~*·~-M~~~. 

1$ _IR,* 4-80 

~t'tv~ It;$~ It:tt~~Jm·jj: ~a: 

• tJ5C$;itE;J ~ 1Im &biZ ~ylift}jt 
• 1*5•L'tll~i!Jtl$~ ( ~Q~ffl) • ~51:~~§ tiF{f 8 ~£.~3Ci':Et'$, 
• ~~~rli!J3t f.&)jt t'&1!t:Yf-*'-f4 c ~Qrlift 
• ~~i~'!i::ti • ~~~1-*fJ( J3t ), )t:Yf-Eti'BJllZ.:;)Cff: 

~~ [ 1*5•L'tll 
• ~ lli ( ~Q~ffl ) 

• 1*5•t'J~H'4~¥.rk!3t 
~:a :fit' &1 'l'if7-*~ ·11: , 

( ~Q itffl ) llZ. • 1*5•t'j] ( ~Q~ffl) 
( ~Q~ffl) *f7tl : ;!ft~•mt'&1 

~~:ctrm J • :J:l!=mstrBJ c ~Q~ffl ) • tv~t'¥ J!!, :fit~~-* JI.TH1: ~Q $ ~ 
• ~~tm~~illtl$~ • ~~ !Jm:fh 7ilJ if )ffi' t~ st1ffi~~m . ~::;: ~ 9ifi ~~~!t:Yf-Bt ISJ 
• it?J!t~1Eial • ~mmP'Ill~ llZ1£Jt:Yf-:ctif£~~m 
• lli~ 

• ~J.!ff~l¥1. 
i~t2 ~tfkt'F 

• /lf~i*fR 

ii:. : * JfJ -t$Jf-Jt ..I. t: ~ ,t 4.- f.H~ .h '.t~ff9~ W fti~'l ( ~16 .i.. ~~t DNA 9~ W, 16 .i..~ ~1:.-w:- E/9~ 
W1f )o 
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~~~= mm~E~~~*•~•~I~•• 

*~9~$T#~~~~~~~-~~~I~#~cmmi~*~~-~-~ 

7}~5£j(1ifij;£ )o 

I~t/7~ 1*f'F~~ *~ i&tJE.~ ( 1*f'Fm: 00 ) 

gmHfir~Of-51'11~ 
ii\'~iful_}jt !i~I~~~ 37 (36-38) "C 

*Iilt±IWI 

pHOO:* !l~T~~~ 7.00 ( 6.80-7.20 ) 

&m:H-:Jrt~ y]fil,}jt !l~I-z::~~ 37 ( 36-38) "C 

#T-gfBHlil*iJt !l~I~~~ 0.3 ( 0.2-0.4) x 106cells/m1 

pHOO:* 3Hlti~~~ 7.00 ( 6.80-7.20) 

m~ (DO) ~JJti~~~ 50 ( 20-80) % 

&m:H-tt?i~ ylfil,}jt :kfl!I~~~ 37 ( 36-38 ) "C 

# -rgm Hfil.W JJt !l~I~~~ 0.25 ( 0.20- 0.30) x 106 cells/m1 

J:f\'~atK :kfl!I!:~~ 14 ( 13-15) 7C 

~,c,-JJ Oll{~Jfl~ 
!l~I!:~~ 1 0000 ( 9000-11 000 ) g ,c,,;fJL) 

!&~ 
t' J'ld* Fzf :tt I& YJrt J! !l~I!:~~ 100 ( ~ 120) Ll( m2 

• h) 

t'rfbi*Fzf:iii&ff:h !i~I!:~~ < 1bar 

~=·~-*•A~~~a~•~~~~ o ~~«h~: 4~~&¥~~a~&~ff~~~ 

•.~~-;~~~~~. ~~a~«~&w~~~~~;A~~a~•~a. m#~~~~k 

it~A. pH «~W·f.J~ ~·i1.~t>'rl£ ~~t%•f.JJ'J',J9\" .L 

~~1'i'~B ---------------
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ffl~~aM~*~F£ o ~~m~~~~~F£I~n~H~F£illm~~~~~ 

fm o I!:~i.IE~~Jk%tJT-J$.![:2Js:JtM~!Jo/J1!JU£ ( •tt) $% "2.7 I!:~iiE" o Jt.l=j=l 

~Q~It;~~Mfi~~~~~,~~T~~~-~~~F-~~I~~#~~~ 

tt~I~~~~~~~ffltt o ~~~FMfil=j=l~#~~ffl~~~~~~4, ~~~ 

~Mfil=j=I,W~~~~~~%mtt.~~~:2Js:Jk~~~OO~~OO~%Wffl~~~~ 

1rt{X~o 

~f9rJ 2: '*' .VtL.tW¥I ~~iiE~(UI~ 

~ rxt~m1PJ lili:fflJtg_§_ ~1if@~ PPQ ~q-=rttt:&~n T Ni-t, x>t PPQ lk~~z fir~# 

-~~~~~~*fiT~~~~, ~Jk~~TI~~~m3~m*•I~-~I=j=l~ 

#JYf.'!kffEJ~~~ o 

c 1 ) Jtg_§_ ~ -ttt:&m~ 

~~It;~~~~~~#~~ffl~~~~~~4, ~~~~~Mfil=j=lft*·~ 

~]ZiSJZ1ii1!lU~%m~~iiE1tt:&~, JM:9e.4lJ~~!Jo/J&lili:~~~:&~~~q-=r o 

~~!Jo/J&lili:~~fYU, i9:4~~'1ii1J~~~~or~W*q-=yi,SJZ1ii o 

• W1ii"Yf ffl~!Jo/J&lili:~8~fJL;fflXi9:it 

o i9:4~~*fflffi~~M~~A~ffi~~~W o 

o i9:4~~A~ffi~~!Jo/Jm~ttCI~~m,AM%~,*W*~N, ~~19: 

if~)o 

o 19: •~~~1%t§ ~ ~gc~:uJH~fo~q-=y1if@~~~;f~ii o 

0 i9:4*-X1lf:~1!JU~~;f§~ o 

• iSJZ1ii"Yrffl~!Jo/J&lili:~~:Ujij~~;$ 

o Ir~l&rffi-Uii\ (FAT )o 

o :r_m:!:Jj~i&r!i!Uii\ ( SAT )o 

0 gc~, ~q-=y, 'liJf~1ij@~ o 

0 iSJZ1J!iJYfffl~!Jo/J&!JlZ~~~1{J.9J:.¥~~~ilJ tto 

o --~MWffl~§~Yfffl~!Jo/J&lili:~~~~~fi*~C~It:tt~)*fi 

:Ufij~ o 

* 4-10 3/U~T ~ffl)tg_§_~*q-=ygm~±~~~ PPQo 
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i!it ~?HI3. - ~ !IW1 &ill~ i-f1ti PPQ:i~Jr&~ )ttif~W 

&I\ll=Hxtrt 

~f'~!IWJ&I\ll:U1 
~f1gi!i[if 

&ill~ 1: 3tlt f9tl~~= ;H<.!l'.tltr~ 
~f'~!IWJ&ill:U2 

tt!.!lt &ill:U 2: ltlt ol!HiE~W 3t t~~~i!it 
~f'~!IWJ&I\ll~ff 3 

!J£l: tl~fffii't &ill :U 3 : 1 tlt ~m:Em t%!11= )Jf:Jj[ 
It::J£11i!Jfx~til~X1tf 

~:OOL~-~~*m~-~~~-~~3~. ~~~~-~1~~-~~~.~S*~-~ 
¥t ;J:.M:.~:iitAr j[.7J'- JX\.J!ft--if-1;1;, 19Ho ilt-f :it±;fl'l ~ a01..#J ~~ & lL t:.,:itt_H:i:.t ~ ¥t ik. r.lJ JUt 1..?-~ 1..?­

•. ~~~-t~~~*~~-if-~. e.,~a~L~~«.~J~+~~-·~*~~~~~#C~m 
L-.~~B~-~~#,L~k~«·~~#*)~E:.,:t,A~~*~R(~~.OQ*)*~~ 

-~-if-~~~~~-~~*-·.~~~~~~~--~-~~~~ik_~~~-t3~. ®~~10~ 

19rJ <f "¥tik" .:flii±L ~~~:itt.H~~ft-~~#1, ff-~Htxt~-~~B..X.~-~~~.J~Jl-Jt~ft-~ . 

( 2) _ttbfiZ':;~-i!Ufl-1]: 1 5fU!Ifl-.i]: 2 Jt!:1'Ji¥J1iJFJt 
~IZ':~~~~mi¥l~~~~~~1i1f~ttw~~&~~i¥J.~~ttw~•*fi 

-¥~ffi*IZ':1i1fJt*~~Ai¥J~~IZ':~~~--~~i¥JIZ':,_t¥bfW·~*tt 

8{]1iJfJti$ %7& 4- 11 0 

~Hf!!:l1f~It:;flt1C1ilf~ I W1t 

1 I-~7f~1ilf~ 

2 I t:%HiE 1ilf~ 

3 ±t*~~. ~llftW:1~?:J1ilf~ 

4 ~~~.~~w:~~1ilf~Cu~~~u~5) 

5 i<!!WHIBHf!! q~~W:~~Bt i'BJ~~·~1iJf~ 

6 
EOPC~i9W [;f:§!i9)rjJff!§~;;$::5t!lit~!IWJ1M~ (~tfL) $:51- "3 ~f'ffl~IBHT!!J$~#Jtl 

~. ~~if~MUf:t" J 

7 -&·~~tH§~·~i,'fL1t 11ilf~ 

( 3 ) _ttbfiZ'::~iiE!Ifl-.1]: 3 M:~IZ':;:U~iA 

PPQ JJX;J)]j§-, Wlt!:1'Jt~~IZ':fiftiiA ( CPV ), i£fl~jjJdt~~mZ#J~ft(~~ B~~i¥J 

fiftiiA~-~ffi*~§Jttfi~~&Jttfi~~~~' ~fifti*IZ':;*M:~~~~ o M:~fifti 

iAmZ#J~i¥J~~~§~~~mffi*IZ':~~- ~~~~&JJX:~i¥J~·~·~*~* 
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m~••~W~I£a~tt~I£~~n~o~~~*~~m~~~~~£@~~ 

:f~JEo CPV ifti¥J%i:~~~~~ftrw:l'$:W~I£~-J,Ji" Bj(;nltffi:k&f~~~iiEia*~ 

ihif1ii1iirl~o *: 4-12 jti~T~ryr §;(:E_Uht~fE~§:f::l'HFI£ CPV 9=t%i:1JW8{J~~o 

IZ::zt~ ~~ ~~it I PT~~t~fl 

~IEJlli!£$ J[$J5~1EJlli!n1$ ;;,; 85% 

&~~tt~ N-1 IDH~±iHHs:sRB;Jn!i~IEE@~ JJr 4.0-6.0 x 106cells/ml 

~f!P J5 m ~IEJlli!ffi( N 0.3-0.5 x 106cells/ml 

~f!P J5~1EB@m $ ;;,; 95% 

~1t~ B;Jn!i ~IEJlli! ~ JJ[ 10-20 x 106cells/ml 
~IEB@±t5~ 

~~s~·~IEE@n!i$ ;;,; 80% 

&~~±t53f: 
*itii: 3.0-4.0g/L 

7[;if r9j·jti 

5i:@:{<f;. ~1-lH@:I±. 

)'f-WJ(w:J¥1*-)'r#!lY!u ~1~#!1±\ 

~1t$ ;;,; 85% 

~~ ~JEifjl;j¥~ ~ 4EU/ml 

~!im:fhf,jf ~ 50cfu/1 Om! 

~m1r"~g - ------------

M$~~~-~-~~~~~~9=t-~~-~, ~~~#~~~£~--M~ 

~~-rx:liitJ¥.1 C m~itJ¥.1) ~~**mo xt:J!®~firlt!:1-TM$, JtxtM$¥1'iE~ftt£~ 

~~§~~~~~~~~X~~oM$~~--~*fi~**M~~~£(.~) 

$* "2.8 -~~~iiE" o iS-if _uht~~I£t~i~\, *iit"'Pm~fl!.~~/G~m&m*m 

tl.=r\:8JtM7~~iiEs{J = -t-l!fr3i:mffl~7fi:tit 0 

845 



~~3=~••&$M~~m~~~m~ 

;!IJ;lf!m/:tt"'$ i'SJ 1Jtl:ff 6 -1'- 6000L 1¥1/GfH~&lllZ~ ( 00 4-2 ), B~1£#-=f:Jf!~~ 

~~ffl-&-t'i&llll~, 1£~m}}§±if~rlfr,lffi:~~ffl6000L s"J/GfH!xJ!:EAm&lllZ~ o 

6000L 6000L 6000L 6000L 

1 1 1 
~ 4-2 ~~m~Fi~fi~~ 

~~•ttJ¥J~Jffg~~r~*fim~w~.~~-&tt*m~:JG~m•ffiml¥1~ 

7t, :21s:19tl~£~J£:JG~m*m o 

• rlfr,!ffi: 1: mmi~ilitit -'=3:3fjt-~II!H§:Lif~ ~fl,lffi:8"JI~zv~.i:~~;~JiJ; I :ftt~ I 

±if~ I l&gjt, §t~~l¥14m*il!r:ctti8"J±if~¥~~±if~¥~:fJD!fm , ~II!}}§WJ:l , ~8~ 

l¥1,ftWtz:tm.mmm.mmm~ o ~~:ffft*ttl¥1~M§~tm~~.~~~~~ 

~.MM~-~}}§~•tt•~~*~•~o ~-T~}}§~~rlfr,!ffi:ft*tt~~tml¥1tm~, 

m~~ffl~}ffgw~•~~tz:£~~-~1¥1~~. ~~~~~~Jffgtz:!fml¥1*m-•~ 

~~~}}§t&gjt00~~~~~~~:3fjtl¥Jft*tt§~~l¥1 o ~-T~~¥~~*mm~ 

~~~~~¥~~-~~~~-~~~m~.~~••mml¥1~~¥~~~1¥1§~0 

~-~a~tt~~~~£;~~~*~.~~~~~~J¥Jc•~~illfimmo ~ 

~~~•~a~l¥1•~m~~mmm.•~~~~mmm~ooJ¥J~~o ~m~tz:r 

~.~~;!JJ;#••mml¥1~*~~~~}ffg~~t&gjt~~~£~~-~~#.~~m 
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ra~~iiHJ-;h};_m;t~~BF£; ~if:~G%HJXJ&f.ili::H~ifJ19t, trxt:~GIPJifJ19t 1*-ll~JJt:itt1-T%~3f 

~${~ TOC ~;f0$t)t7J<@11&$~MJG o ~~ff~MJE!Jo/Jt-t89*~mi*~:ff1~*'1i o 

*f33H11!., 1.£~mra:/J7!7f£st, ~~~m.¥mJG~~:lt1Jlf.-, :tmm:~~m~:~G-m 

m.¥mmoo, ~R~R~~~~#~.Wti~~J.ili:-~, ~~~m~:/J7!~~~tt o 

~~1.£~.¥m~~~-~m~if~M19t~Rm~~tt;f0~•~~~~:/J~, •~• 

raJEJ§ o 
• M-~ 2: mrer:/J7!BF£iiE-:/Jrt7f£j(;*J§, ~if:~G-mm.¥m~~~*ME~it 

RJJ@:I:itt1-TJE?t8<JJXL!lftW1J!i, ~~:S:.¥m4t~-t-~!Jo/J&J.ili::H8<J1(~~J'F C :tm~Im-K: 

JJt I ff~i'11(~J§)Jt~) ~j2g~, ~if~J,tt~!Jo/J&J.ili::H~fllAiiX~ffi I !Jo/J;ij!t~'l1:ffi:@:~ 

-•ttf§, m*m?tm:/J7!:it!:Bm~®Ho m*m?tm4t~~!Jo/J&m:H*MEMm 

~~-~~#,~B~~mffl®H,m~~~~&J.ili::H~~~&J.ili::H~~B-~ 

•~~~o ~~~-~~#J.ili:~if~m•~~Im~•- ~~*ftt,~19t1.£.¥mW 

m~-K:Rm~~~m•JJt~~~j2g~ o ~~~&J.ili::H~~B~mm®H~~,~ 

~m~if~~~I£~~-~~~®~R~!Jo/J&J.ili::H~IPJttMJE~m~~*~m, 

:ittBJE?tW~~JXL!lftW~, IPJ~~H~mffl~~/G~~-~~~~mffli£~:ff 

~m:~tt o ~~mffl®H~~~1.£~~~#T:it!:B,~~~m~*~~~~~~ 

~1-'J o 

-fiMmT,mffl®H~#~#-~~~~~-~B,W#J.ili:/G~~I£®H 

~*o ~~ifi£®Hm~~B,~~~m~~®H~--~if!Jto ~M~~H* 

je~~,#~&~~~~J.ili::it!:Bffif.ili:~mffl~~~~HT-~~~~1(~~ffl,~ 

~o mrer®iiEJG~ 0 

• M-~ 3 = mra®iiEtR:~MH?-~w~f:lmrer®iiEJG~J§, ~~m~m~iiE~* 

:ittBJXL!lftW~~~~~®H~g$,mWli~Mtt~~~~mffli£~a~tto ~ 

~ m *mW1i!i~~3Himra~:5c*~t!itffi3f~mm~:1J7!*~~•reri£ ~-~'lio 

~~1't~B ------------

~~~~~-~-~~~~liw4tm:~~19t:S:~~~~, ~~m~~£~~4t 

~-~!Jo/],~~~~-~-~;frJ~~~~~~~ o *~~~~~--~Wffl~*~~ 

*71-M~!Jo/Jt~£ ($~) ~71- "2.6 ~~~t~ ", *::P:IG~~J£~~~11l~--~§~, 
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£2Js:¥Jittll'\, ~>lt&Jt~t:~ JWJWJ 8~~W~ o 
__t wt 1:.rc I~ 9=' 8~ ¥5 ~ t£ mu ±~*a: ~BHJf!l±tHF!lm 8~ j~ V! ¥5 ~ t£ mu , -E1 iS~~ 13 t~ 

~~M1:.f='~~~¥5~t£~ .• 1:.!lm~¥5~t£~C~OO,K00),~~~&~·-~ 
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~£_t_$~.~~~~mffl-{Jctt~~~~mo~*AA~mm~~M~*W~ 

~~~~. :Jf~~;f~JE$-J,f, ~~~1ft~~.:r\;~9;01Kr~:mn o -7Ji:'ti~fflttlf:~1£ 

~.~~~~~~m~~~~.*BYE?t~W~~M~o ~~.~ffl~#~~~~ 

( :fto:3li@j¥1fi'LN, iftiJ~ pH {i, M-!~J~fMlBti'EiJ~) -t:!L"6Jf'l~5 1 ~~1±\~891£1t®-{Jz'ti~ 

mm#m~w~~~~. ~~~~-{Jctt~fflttlf:m~*Bm~w~.~~~*B 

if§*~-JJ\~:Jf ili JJ..M~t~-1§'-o 
~~~~~~~.~~•=m~•.~*AA~~•-m~•~tt*~**B. 

**AA_tmm~~ffi*ii*~**BM~.*~~~$m~~~o §$0~~~:7G 

~m~~-{Jctt~fflttlf:~~~~.~m~•**~~~~~"6JW~~~~.~• 
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*~~~~*~~&·*~~*o ~~.mT¥~~~.M~~$-~~~H$~ 

~~~~~~.ffi~~~~~~~~~~.~~~~~~~ o 

~%-~tt~ffl~*~ffl~.m~*B~~W~, ~~~·~~-~~-~tto 

iiJZ1r!i~ ~~* 5-l *1-T 0 

1fiJI!~lli! *~ )Xt,~~i¥1il:kii,~ * 'i1:~~7iftliAI fF 

~'§ IPJ ~il 14< R -t 5fl:l ~tt; M ;t;J., 
ii :ii ~]! :!£iff~ ' 1!{;: ¥J1~ 

M~t'H~ Iii ::r IPl 8{] f:t!: m m * m t§ IPl a<J I 1' 2 -&it;fl:lfflp tt;;f:tJl\111 
Z:':5R-fLJ:lM~ 

t.H:;j. tl: ~~ t§ IPJ , fE!H*I-f:t!:Iili 
1!{;: 11j1Hi ~~ ~ ·11: , ~!±:\ 

~~~~~ Jl:'ii ::f 1PJ C ~o ~ -T , :ii itUik 1W 1,2,3,4,6 
!Jo/J%ilt"£:k~Jt)jjj::i:~·j1: 

iEtr ) !&I Z:':; 5R-f4 ::f IPJ 

~~~~'t'U~t§fk-(, i9:it5fl:l~ 
ifiJ m ~ ;J\tl ru -litfJtll{;: 

IZ:':;, ~~~ tt; M )jjj: ::f 1PJ , rr-~£ m at EJ ~~ fHf 1, 2, 3, 4, 5 , 6 
11j1~ ·11: ~~~ tL ~ !±:\ !Jo/J 5fl:l 

i!Jc~E:.X:i!Jc:it!: 1"£:km)jjj::J:~ t£. :iN 1PJ Bti%J~I Z:':;~i9: ~ 
!N Bt:it!:1'JIZ:':~iiE 

* !X\, llft-1+1-5 * )i. '~- : 

l.~~~·R~#~~#-~~-~~~#~~~(~R-~~&~~~~ 

2~###~L~~~~~~~.~-~~~~·~~ o 

3 . .:Vt·#H.Ah42-±·tiiJtaJJ ~Of.:Vt.lfll~h ~~H-t.t.% o 
4. 1#-i:L r.iJ .:f;'t-f*~ ort-t.lfll~h4&..t.%.lj ~ 1\FL ~ *-"1H~ ~l!ii'Ai o 

s.g~~-k~*or*~~#*&~~~~h o 

6. !" .fo.$i:'~·f.J-i+1t 0 

16, 

)~~~* ·············································································. 
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~=s-+=~ 

c-t-.=.)~I 

~~-~~I~~~~~~~m•#*~-~t~~~~*~~~~-

~~~-~~~±~~oo~~•~I~ , *m~~~~~L~*B~~L, 

l;Z~~mJt ~ mi.tif*o 



ME+-• S~*m~rl-~~I~*B~-~~~R~~~ .• 
~rl~o/S~**~~~k~~~~~£~~*~~0 

ME+=• S~~-~~R~~-~~~~#*-~~~~-~~o 

~~~£~~~S~~~~m~m~R~~~ o ~~~*~~. S~~R 

~~-~*B~~~~- 0 ~~*~-R~~-~~mf~~~~~~&o 

R~~~~~ff-~~R~m~~S~~rl-~ o 

MA+• s~~~~rl~o/*•I~C~~--~~•I~>~~ 
*••*B~~~~.~~~~--S~~A~~~o 

~~11-~B -----------

~~~m~T~~~~I~±~§~£~ 

~~£ffi*~mc~•~~-~-~~>.~~ 

I£ffi*~mc~~~~~*-m±~~M~. 

m±~IH~ DNA, JJ3HiM~ A WC~, tt~~, ii!'l 

~~-~mm~~>.w~~~#~~~~.~ 

m&~~m~m•. ~~~~m*~·~~• 

~~-~~*~~~A~••~~~~~~m 

*~~-KM!JtH=o 00 5-l MJ£Tf-i:l1-t~~m 

T~~IJ!1-ts"J~1'-I~ o 

T~I~M~-~~mM~~-*~~~ 

~~u*~~mM~§~m~*~~~s~u 

1~:£ pH -m c ~Jtfm1-t~~mrr:u > ~mm•, -PJ~ 

u~~~-~~~~m*BM~~~-~m• 

u~.Rm~~m~~-~•.•s~~-~. 

"@Cifjtltl~, *~~J}f:·:Jf*;j'J~~~~'*!JtH o 
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~~~~T~~IE~~~~~#*B~~~-~~~~~g~tt~~~.~ 

9=r1~1:!lmifl37t8~~~1£ ::zls.>5HJt!:!:Jm1fftl £ C itifit) W7t "5.5 ~~IE8~1~1:!lm~1fftl " 

9=r*1-'J I'@J£o 

Fzffi~itim~~1:~9=r-~#ffl~I~,~fflM~~~~mtt,~~tt~ffl.H 

*~ffl ,5t~*~,~~W~$ilim~~~§~o Fzffi*~~#~~~~-Fzffitt, ffl 

~89~~liU:ij(l, 1~!®~ ( 7At::ii:, ff.JJ, pH {lt, 71li\.}jt ), ~».~~H¥o~--t;F$~:f~iff!ti iti 

5G~£1.nlt o 1£i!itJL891:~:i:1W9=r, m~1I.Fzffit§:k~-~2k~J.t~_m;m, ;R::kttt:J~~.~ : 

• fzHJT*~m~11:.1Yi!WtUttft{!ift~f~~. iEWH~l'f~~~fl, ~~».~89~1-T'fli 

N.~~~~~g:ii:iJi5G~~!®~,:ktt•*~giJi5G~-~fflMN,*B~!Wtt 

~~o *M~ffl~,m:ktt~~~~~~~~MNo 

• Fzffi:fr~ c tlil"..t) m~1I.Ar~~&f~~, ~o~JJU-t-Jt~. 1~1:rm:ff!m»-P'J•~* 

:ii:~ o ~~~~~~IE~*'~~~--g~~o 

•Fzffitt~«~m~1'fmfitt~m$~~~m#tt~.~~~-mM•.tt~~ 

~£1. {Lj: 0 

•Fzffitt~«~m§m~~«~~~.~~~*~·m*m~~~~-~~~» 

~-~~tt,gi£tt~}f~*~iE~~~.~W~*~~-~~~~~o 

•Fzffitt~~~~~~mM~,m*mttw~gmN».1:~m~~~m.~j£J£ 

MffF~t1i-r~tl ( ~IJ~ )o 

•Fzffi*~~mfitt~mm~:t±~m•m~1I.m:k~W o 

•Fzffi1r~1£~~-~{!i[t~~.~~~*~~*~~.~Mtt~~{!i[t~~MN, 

JEAA~~*~~,~~~~~~~-1:_!Jm~1: o 

• Fzf:fJT*~~:@:~~~;f~iR, f!ffl~m:f~~~~:lit§i!'fliN, ~~J§i!tMi, ~1-TBtm 

:ktt*~ff.JJ 0 

• m:tJT:ctf~m:li~~~:kmrE~~, § ~m:tJTf~~~1-r~~:uJHA.W~JIJC:JJ, ~ 

~ic~{!i[t~~t-i=*~WPf#'ti~* o 

• Fzf:fJTI~~~~JHfH ~t+£45c~t-Fi1t, 1:~:lif~9=r m:kttFzf:fJTI!Ii~'fliLSL, ~IJ ~ Ji'f 

$, pH 1lt, ~~~PJZ!&1ll~ o ~~~I!:~~·MH1:, ~i)(J£Mxtftt1.illdt1:~~k~ttt~ 

I'SJ l!li~89-3&·~1tf{7t:fJT 0 
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B. JjHO~;ffi 

*~~~IW~§~~ML~mm~~~~~~§~m~·**m$%I~ 

ffi*~~~m~~-~M~~~o*~~~~~(~~~~)~#~~~~~A 

(Protein A) ~~ ~ G (Protein G) "@2~, PJ ~:J'JL~%-T ( ~ 'ffl']g IgG) ~ 89 Fe Jt ~ 

~~tt~~.~~~~~~-§~m~~§~o 

~*~~~ti%~~~,mmRf~E.~L~mm~~~L~~*~m~ti, 

tt~7t-T~~~~~~.L~~*5, mB5f~R~mc~•~>.~5mBm 

H>l, ;f!_H~lliill!~*'5:'~P)k~ffi ( ~0 UV280) 451:~ §t~~].%o ~~~~*Fn, '®m1-Tm 
tff~~89W1:~mmo 

**il~tffiW~#%8~I~~~, ·tifi~Ji'i"iR~ri~~%~ 5-2o 

~rcwll* ~f'F~~ tl:fi~~ti:I!X:"P~~~ * *¥3: 
3&tt 

• tt~ • :fll[it*i'&~ 
• 11-l.W:~ffl1!VF~ • :xtf*l:lsi-T 

• lW +--OO«qJ~ 11\HLHJ,H[ 8 ,\,1, 

J:~ 
. ~~ • t-1ffi jl, ~:!i!:it~~ • -f* \¥l Bti'BJ 

tttt#f~ 891!3if~ • 115-1f-1ftH*-tR 

l•NJ~; • ll=\tt)t~ pH {l])'(i*;J'R 

• tJI;Jm~ pH {l • ttffi 
• IJ¥@11&$ 

~$¥5jjttJI;Jm • ~ll'11&~ UV280 1\&l&{l • "P I'BJ f" d1 i9J: :i: , ~I] CE-
• -f*OOBti'BJ 

SDS, CEX-HPLC ~ 

~= ·t~~~~~•P&*£~~#~~-4~~*ffa#~~. ~~~~~~~~~~t 

}J!15~~iJJ•l, 1%4:..1..4h;fl'l *--1~-ili·J Jil.,;f..~jJJj-.1..#J11i'] .?o (if. .:lit) ~~ "5.5 r i4~ "t. a~1%4:..1..4h-i~-i!il]'' 0 

*~mt!fOOilltl.K~00%00 5-2o 

*~~~mH>l.1~¥089~~¥-& pH ffi~11£, PJli~mA11£ pH m~$xffiiW, ~ 

ttum~rBJtz:JbJJt1H~J£·ti·rJ&m1-TmT&-Jt:f:f c ~@11JJ pH m5Jt:f:f > 5~*~1--11VF 

~~~ffb:it!:A1i£ pH m~$xffiiWo ~oWT&"f:f, W~m!Jtf:f1k14Rlt:ff:Bt~~xttz:Jb 

:EI1-t·ti~Rt1{1:!/mfft {ilfs{J~o(ri] o Jt:if1k14, Jt:f:fBt~~J.llZ~I~JllifH~.!tJEo 

*~m~~~ftW~~ffb~~m~~~~~m.~m~~~~~~~-,wc~ 

H>l~, ~~~ll.&~I~fi~o(r!J?t:m$RPJmrr§'·ti, ~~~~s~:m::k~ffl~~'®*fm;J\ 
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mAU 

_t;jtf 
3000 

2500 

2000 

1500 

.lf'-~ 

1000 

500 

\.. I 
I 

0 

-500 0 500 1000 

{1:j:ll'Jt 

1-

1500 2000 

mS/cm 

l'JtJm 
(\-- 60 

50 

40 

30 

20 

10 

'-l__l_ 
0 

2500 ml 

~~~~m~~m~~~~*~~.*ft~~~~*B~~~~.m~tt~~~m 

m~*Bmm~m~. mm~m~fi~~~~. m~~m~*#~~c~mm)~ 

~*B~~o m~~m~ft~~-~*#.~~~*~~#C ~~N~).*#•~ 

~~iJr:&N, *~M*1-T£~ o 

c. fi£ pH fi~iJmJ$?Xm 

i*I~5fiJffl11t pH -m:ff~r. ~~'E1Fm~m~s"JmFm5f!Jm~:t<:%~sfi~r~~·t'irm 

~m~M~-~-~~~.~rm~~m~*ffl~*o ~#*5f!Jm~~~-•~-m~ 

#ft 3~4 z rSJ. :tziJ~ftm~*fflr§f~s"J pH -m:mooi*J, PJ~:ct~:biJ*~m;t;JT~~st.•~ 

am•.~~·•~-m~~~§~m:oo.***-~~~c•~~~-~•~N~ 

ffftl, J))~ pH ta:ii1It )o f!tii*$80 pH {i, StiBJ, rh1r.N~~:ctm~*Yf5~iiE*1-T:Pjij 

~ o m~*ffl~~m~~~~£~~~~1i~§~n11Il.*B~m:ct~~~m~m 

C :tliJ~~) m1-l'BW1ii345l •• o 

11t pH tam~*$I~8"J#%8"JI~~~- 't'i~~~·t'i~~~~~%* 5-3o 
~-m:~~m~~~~£ft~:'i::ctfi~.~~•e~~#~e#~~~~£~~ 

ttm~•~~~m~~ o ~~~~m~~~£-~tt~~~*~~~~~~m&. 

fllU ~~IJ~:PJHe#~14~1J at~~ o 
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j::f'tV!Jl :lll'd'F~l!& •jj:fi~m£·11:!/X;~~~l/& * 1i&-r± 

• :;:sJlll:*ii Oofffi) • IJ¥@1!&$ 
~u!Plm=¥xm 

1f,\; pHtm:Jw'l'i • pH-m: • lj!f*~!Jt ( SEC-HPLC) 
~~aq$!J&-mt xm • rli!JJt • Ei!.foJ:fFJlll:·jj: ( CEX-HPLC, 
Jg;ki}ti~~l!& • J(J%Sii'8J CZE !/X; clEF ) 
( CPP) 

• ~Jlll:*:i:, :i!o:&±~m!ffil:;: 
J(j%fl1tj[~Jt. 

pH -m:@J-1'"-J.& 
• @11'"-J pH -m:m;~ B (HCP ), Jm Vi EIH.P- ;fll Bi i'BJ J3q pH -m: m • 1*~:ttuul~: , :ttrre ~ :fJT 11- Jlll: w~ ~ , :m ± ~m fllil 

1*~:i:itre 
Jffi :i:.&EL/J C :i!rl fffi ) DNA (HCD) ~ 

~i2~1ifOiA 

~= *t~~~•~••P&+£~~#~~~-~~~~a~~~. ~~-~A~a~~~ 

t h"s!~;~)lj, 1tt:t#J;ffl :kJ&:11i'l Ji!..;f...~-J!II-:t#J11i'l ,o, ( .if.;!;t) ~~ "5.5 r ;:#-~ ~ ~.r.t:t#JJ&:1ffl]'' o 

D. ~81~Ff5e:~JiHfi 

~-~~~~~I~~*m~~me%~•~~~~tt.~~~~m*~~~ 

~~.~~~~~m~•~~~~.mB~%~••.~~~~~M~~~o ~I 

~~~§~~oo~•tt~Mtt~~tt~~-*~~~ffi~~~mc~~*~•*~ 

!1l(;1f,\;%~ Jt~) ~I!:;f§~i39~m ( :tzo~~gfBJJ§Me, ~~gfBH@ DNA, *5fl:lm~~ 

m.Jm~i39 Protein A !1l(: Protein G @C~~ )o 
~~-~~~tt~~-~-mm.~am.~~-I~~~•Mc!1l(:~•~oo 

~pHm~~~zm) ~w~~t!ftt, ~1-**~~~~~t!f~m~%. ~w~!f!m, m 
1-J~I3-~mtJTtt~m~&, flPm ( :tzoW~ ), ~mim:ct?!x:1!:~~$to ( !1l(:) pH m:~tt 
1-rm.~m . .mmm.Jmtlll~~5~!1&~m c uv2so) !1l(:mBJt.~;t.±~~R c cv) ~• §:fjj~J1%o 

~~~~~•!1l(:%~~•m*m~n~•:~ttB%Wo ~~•~*m,wmfi~~~ 

ms9{l}!i: ~mls o 

~13-~~~I~?it Jh!,~I!:~/ft, ·ttFJ~JI·tt~ q:t~~lftJA!,* 5-4o 

j::f'tV!Jl t\H"F~l!& •jj:fi~Jm ·11:!/X; ~ ~~!!& * 1i&-r£ 

~tt 
• t1~ • ~!IHBJ1!=tocl!& 
• 11-JlQ ili!JfHJlfr:Efl/& • xtfil\1251-:F 

• JWf~f*~Jt 
• ~:i: fffi':J1H.W:;: 

...t.:fi¥ • f~~.&...t.:fi¥:fi¥£ pH -m:' Et!,~$ • ttlli s.~,:i:it• 
• of*OOSti'BJ ~:tttfnl:Efl!& 
• J151f~f*~~ 
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'i.f't/7~ t~d1::~!J& 't'i~~J/.!6'1i:I:~"P~~!J& * ~ff 

• Hili 
• f~r~R.fJEJm~ pH if. <E!.-B<-¥ • Iff:@®:$ 
• t7EJm;W~ c :!mlftm) • ~{<$:~~ ( SEC-HPLC) 

t}EJJJ'I, • f*'{ilatr'BJ • <E!.:fof #mt't'i ( CEX-HPLC, 
• ~£Wx:~~14 (UV280 !Vil&tiTix cZE ~ ciEF) 

CV{i) • ~mt~:l: c ffi'.i:~mnE!~s, 
• t7EJm~il.5ti'l"::il"~::tnt c ~offfi'~ ) Jm li s'-:1 * fl:l FzHJTft-mt we~ , 

ffi'.i:~R1REJ DNA~) 

~=*tk~~·~••?&*£~~#k~•4~~~~a~•k. ~~-~~~~ 
~~~t~H·~.-~~~*kM~~~-~~~&(.~)~~"5.5T~~~~-~~ 

k;Jif' o 

mAU 
3000 

2500 

2000 

1500 

1000 

500 

I 
I 

I 
I 

,-

oi~==~~====~L-_J __________ _ 
-20 0 20 40 60 80 100 IW l~ I~ 

mS/cm 

110 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

180 ml 

~ s-3 ~B~r~1*!i¥tJT~i~~r&:~ 

~~~~~~•~c~~~~~~-~,~~-M~~-~~e~~#~e~ 

~~~~~m~tt~~-~~m~~~ o ~~~~m~~~~-~tt~~~*.~ 

~~~~~m&~~~~~e~~#~~~o 

~~~~~~~~~~~~~~~m~~m~~m~. •~~~~~*m•~ 

Pfrilfffi't':t~~E!"J1Ht, rl~-tE!"J~::k1!ffl11vH~•~m~JvJ-J{;~~~mw1ti, *~~~~~ 

•*B~~~~.•~~m~•*B~~~~~mm~c~>m•.mm~m•~ 
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~~~~.m~~~~~~M~~~:it!:B~~o ~fi~~~~~~-~~~.~~ 

~~~5R-14 ( ~oUfrt(t~ ), ~~~:flfl~f-Oy;&t(t, 3f~Mm1-Tl!~o 

~-rX~~fi.:t~fiklii1~1W:!C¥xt:@.:t~IB~et~E3 ( HCP) R.Th'.:t~IBH§ DNA 

~~lW:~~ffl~ffl.~~tt~I~~~~lW:~~~. ~M~-r~fi~A~~~~ 

m•m~~no #m~~~•m~~I~~~~&sw#~~~•rtc~m~m• 

*r~k~M~~fi~~~%.~£~~~~~%)o mWI~~H£m•R.~£~ 

tt.!W:. ~•-rx~~fi~~•-rx~~fii~~~*~£~~~. ~•-r~fi~~ 
~~•-r. ~MM~~%~~•-r~fi~.!W:.~~m~~~%mrt~•ocmm.* 

~~~~~-r~fi~~~-rt~~ o 

~~-r~fitt~~-~,M~,~-~~~k-I~~~-~(~~-~~ 

~pH~f-tl~~~Fn)k~~~•-r~fitt.tt~*-r~~~•rt~i1~~-r~~ 

t1. mw~mtll!~~)'~!Qk45!:~ c uv 2so) ~~mttf**R45!:• § t~F~ll* o ~451:•~* 

~. g:Jtt1-T~~~~e~-13}1:.~M~a o 

~--T~tJTI~#%89I~~~, 'l'i~~mHiR.~~~~%:7& 5-5o 

1:t"t/7~ tift~~ 't'U~N.a'li~"P~~~ * -j}yj: 

~tt 
• tt?§i • fJI.HtJi\=tli~ 
• 1r J.W:fffflm!ff~ • xtt$131-T 

• -'JL~H*fH • ttlli 
• ~ffi: • Iff:@ll&$ m';f!R 
• -'JL~f~])LI::t-f:t-f~ pH {ll, ~Ji'f$ • lfl-f*~~Jjt ( SEC-HPLC ) :I'J.H[B 

_I: :t-f I t)tJm • YJtJm~ pH {l[, ~Ji'f$ • ~ r.J ~ J.W: '11 ( CEX- HPLC ,trt:i:it 
• i\ii:OOBtJBJ CZE~ clEF) •!HJtlt 
• J§-'JL~i*fH • ~J.W:~ii C ffi'.:U!B~§~EI. Yrm'm! 
• :t-f~t&~~{4, 3fftftliUJ!i:!R8iJ uv 1m~ BiJ * 5fll FzHJT 1r l.W: YJC ~ , Yf~ 

280 Jgk~~-m ( ~ cv -m) 11§'3::~~ DNA~) 

i:i: * 'f -i:£:~i9N :t9i orttLtJb? J'o -t $, if.J 0-t/f-i:£:11i'l JR.~i~Atl&H fl '$" %iA:£:, .I. t:ll~iiE~ !1fl-R,t1A~tik. 

tf /.lo 5!lli.i9l~ , 1%±.1-#J;f~ *-i:£:1!11] YL'*-0-M ±#111i'l £ ( ~;jft. ) .g~:$} "5.5 T ;# .I. t: if.] 1%±.±#1-'1:£:1!11] " o 

~--Tx~~tJTI!Iil~~l!l%1!1 5-4o 

~•-=rm~~-~~~Wi1fi~·~~~~5R-#R.~~M~M~£m~tt.!W:A 

•1:.~~~~~.ft~~m•~~~£a~tt~~~-.~%~~1:.~mm~~~ 

~5R-14 AIJC;ff:B;J~~ o 
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mAU mS/cm 

!800 ~~ 
180 

1600 160 
~ 

1400 140 

1200 120 

1000 
100 

800 
80 

60 
600 

40 .1JZ-~ 400 

20 h ~ 200 

0 

m1 
l '-. 

0 
-100 0 100 200 300 400 500 600 700 800 

~-~~~mfi~~~~~~~~m~~~~~m~.•~~~~~*M*H 

mMffltt~~~~.~-~-*~ffl~ftW*M~~~~~ftMH~~-~~~* 

Wffl.*~~~m•*fi~~-~.•~~m~•*fimfi~~~M~~m•.M 

~~m•~~~~~. M~$~~*~~~~~*fim~o mfi~~~~~~-~ 

*~· ~~]~f*~~{tf: ( ~o ¥lfri.J3t~ ), 1*~~. *~M*1-T£~o 

~~•:ct1J!tl1f$7'1~MJ!, ±~ii:ct*~*;J\~~f'Fm, *m~~*~s"Jtmxt~• 

~;JEJ'L*1-T!Jm:FJil~W~Ifff~J]~-~~. f1 P ;J\:£L1~8"J~E3~1t~. *~;JEJ'Ls"J~-~~00, 

~~~m~•RmHmfii~~~~-~~:FJil~~~~ o ~~~~:ct~~.~~~ 

-M~!Rffl~JJilm~%~ffl. ~~~I~~~~~-M~§~ o 

~~~-:ct~*~~~mmm•~.~~~•~uctm~)HM:ct~B~H~ 

~m#~•~•.*m~am~~~~~a••~•tm~~-~~~:ct~oo~. ~ 

:fif:@~Jm~s"Jft. o 

~~-:11~~-~-m~~I~~-~M~D~-~.:ct~~~~-~~~M 

'~*~~w~~~--~~~.ii~f$7'1~•~~~.~~~~:FJilL~~~•$~ 

~~*.~*ffl~~~~*~HA~~o ~~~A~~~-Bu~~*A~-~~~. 
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m•~~~~~·-«~~~ffl. ~~MM~~m•m~. ~~~£·N~~~o 

~m•tt~~~~x~~tt~~~~~~~m~•.~~~~*~~~~m~~~ 

m•~~~~~.~Mffi*~-~~~~~-ff~~~--~A~~~~o 

~m•~u~-~~~-~-~~m~~*~~Mm*c~~~~mm~)* 

B~~m.~~m~~~§~~~~tt~u~~tt~~~.~~~u*~~m~~ 

~~ifltk~19L 

~m•tt~~~*~~~~~tt~ffhR••.ffh**m~~~~m•*~ 

~~~. ~~*~ft~~~~m•tt~~*mmfftt~~.~tt•~~~ffi~.~ 

~£~tt~m.wm•~••m~~~~m•~§~ott~••~~ttm~ttM~ 

~~.#~ttm•tt~•~*B•~ott~~mm•~•*B~••~.M~~­

~ m ~mf.a•*tJl m~*~Rr~u~ s"J.t-t•:i!H-Tmm, kf ~IWJ Iff: @1 45o~ o 

~m$ttr~Il¥1t ~~I!:~ft, '~~~JittR ~~~ft~* 5-6o 

1:Ftv~ t!lkf'F~~ tU~mH£~9=''1£~~ * ~ff 

• ]ii!{rpf)\;ffij]~ffiti! 
1# l)\Z ]tlf ~ 1# tlit-'il' 

Jll§{l=j:lf)t m . til''''\" ~ lt lit 
--"3+-~ 

• J:ii!{l=j:lf)tf<ti:1J~ Htt, {rp tJt PJ ~l!R 
• 1W+-~1*1J{ 

~~J.!D: 

·:ttiffi:tt~>=Pff9&.1J?Bli9J~mt 
:ttiffi~fi--'=iffi.1J 

)!~~ 

• :ttiffi~:i: • .iG~'Ii~um: 
mim:ctm'llm~Mz 

~m'll:cttm • '~:§:ffi :ctiffiffi.1J • Iff@1~5($ 
iiflifij)E, ~P(.i];/ffi'll 

• J§"f~W:JJ!tJt1:<UR • Jfl.{<ti:tij;;Jjt ( SEC-HPLC) 
-* ~~:t~!: 89 ~~-

• ~ {ilf J'f J1D: '!'i ( CEX- HPLC , 
f.Njg;klJti~~~ 

CZE~ clEF) 
( CPP) 

~= *t~~~·~••?&~A~~#~~~~~*~ffa~~~. ~~·~~~~~~~ 
t»o5~~i.9!1]' .fti!i#J;fa*.~-i!il]Jil...$-~-Jljj-!i#J-i!il]& ( if-i;t) ~~ "5.5 ri#-~ "t;a'J.f~!i#J~-i!i']'' 0 

~m•tt~~-~.~~*m~~~~~~tt~uc~m~)*B~•tt~~ 

*~~.m#*mifa~~-~o~•ttn~~tt~. ~~~£~m*AT-rJ¥ 

~~0 

~-,~~~~~:k~kfT~,~: 

·~m•~ucm~)~Mttn~~~~-~-~~~~*~~Mffl*o~mM 

~~~~~~--~.#~M-~o~~R-®~~~~.~~~~~~.-~~~ 

{ft~raf ~1/it ~-¥flJT 0 

·~~-~~ucm~)~Mttn~mw.~~-•~n~~*-•*m~~ 
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~9!~ -JJt 8'-Hx?t& , :tm 51~JII: ~19!~ -JJt:m:tF@: ~ !§" :®:~7& aJi 1~ ~ .1e :m: tt~ !JI~ , m :1r tEl m 8-{] m 1ili1 , 

~oitV:1ii:ctr~J§"~--t~:it!:Am$J§"!Kjg~8"Jr'5~>.1.ii'tri&~ o 

~m$:ctMI~*~M~£&I£~~~~~~~aJiHtFffl,ffi~~~~:ctM 

I~ xHff: s ?t-T~Mt.J .!:3 '11:~ 8'-J~ o(ri] &>r~$1'5 ~ !f'm 8'-J iJ I A, ~o ~IB if pg $~, :ctr~~ 8'-J 

tJTI±\~~ 0 

~~m~m~~~sa~ttM~~-.~~~~~~M&~~~m•I~J§-8-{] 

~~~s~~~#c~~m~ , ~~~~~ 

.i11U~ ~mil tR: ~ ( UF /D F ) , :;lik J¥1j ffl tJJ rPJ ~lt :ct r~ ( TFF ) 8'-J :Jr :r\; , :fr-~ 8'-J 135. jJ 

~rAE:i!r, ;J\?t-Tm~tomn,JPJ ~:ct-~=IL1~8"J~jt;t~-, rm:X?t-Tm~tlttMi:i', fiJffl 

llt@:JJ.xt~m$:ctr~J§"8"J 9=" r8J~£:it11'T~tt\1t, ~~?t-T:S:~;J\8-{]~~, IPJst£tR:~£ 

~~*·~•§Et{]$tt7t-To SMI£~~~~~~~•m?t-T:S:Et{]m~.~# 

30-lOOkDa, ~:ctSM~-&tR:¥-&:ctfi:i25¥iJI£"W:~8"J § ;J-ijifi: S~~liU:YrWJ 8-{]~~ 

~~* o ~mi£~~.SMI~mPJ~"W:n:fr~m$:ctMI~~~-T~tR:I~$, 

~9="~~£8-{J~~~~&iff:s~~~~~~~r-I~~*Et{]MOO,SMI~Et{]I 

ff@:J]:ll'1t o 

Si~*~-m:~1%Mff*, ffl-=f!ID~SMm~8"J~JiL @l¥J1tffifL ~f*f~~~~, 

ff.iJ7&, YfiE:S:n &ffl-=f~1M¥fil::S: .!:3 ff.iJ 8'-J R~JI'l o :frS¥~~jt~~Y&.1G$:#-M*~&S 

Mm~~fiM$m$J§",~~Mm~:it!:B.1G:m:tt~iJto ~~m~~~mMg~_1Gm 

'11:191'1-iJt~JVFi, ~m~jt~~*~1;Jt8"J1!ffl-¥M:it11'T.1Gm'l'i19l'l iJt o 

~~*~$~~&SM*~·~J§"*~SMI~.~#~*-~~~= ~-, 

:}fR:~&~£@J!J5c o 

:®:?'G:it11'T 8"J~:t$£8"J~-, #~JM"J~fM:Jr:r\:::ff: YJlt:i! + lE~~jtff. ( TMP ), ff.jJt~ 

:1: (Delta P) + iftf~jtff_ ( TMP )o ~:ctiftiJ~SM~l:itt D YJlt:i! ( ~~#Jtj ~:ct~, @! ~lt~ 

YJlE:i! ), @J1JlE~R~i'l*~*~itU;f§~8"J~?t& o :t$£8"J~-:ctfi9="m~fl:ff.iJ, tlii\.li& 

@l~lt:fili*J~1iz~5t1t, 11lfifffili tFf*fJ~~~YWIJE~--t~8"J:®:;J\ PJ11lfiVF1*1RI tF~* o 

tR:~~~YW~JE~~Et{]mm•tt.!§:®:~@:~~~tJo~~m$8-{]@:~mm•tt~ 

~-~.tR:~J§"Et{]mm~*A:®:~~£9=", ~~~~SM.iitR:~~~~~~-JE­

~--t8"J~:S:t~r1E o tR:r-&~~:ct~ili~:frMili~~~. :fr;f->~~fil9="1JDAJ3>r~-~~f1:P~ 

( ItR:~) 11lfiVF.iitR:.1G~8"J o #1Jt8"J~itU:Jr:r\:::ff: YJlE:i! + Jftf~jtff_ ( TMP ), ff.jJt~:S: 

(Delta P) + Jftf~jtff_ ( TMP )o 
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tz: £ @J l&~Jm.Ji !JIR $1 * )j4f @] ¥JlE ffii , JliH ?Jtt ~ ~ R.Jm 'E1 r*J 8"J tz: £ ~ t$ ~yt{¥~g i=f o 
::Jf:.illt.PJ11Hi§5ttz:£s~IZ:t~tt~~~:JJofl:FrJ\:t/7W, ~i%'iiJ¥@Jl&$o 

J!iH~IJ¥11t Jh!,B"JIZ:~~, t:E~~mHiR. i=fE2~~Jh!,* 5-7 o 

~f"tf;-~ tiH'F~I/& 'if£H~Ji.iitl:!!,\i;9=t:J£~1/& * 4H£ 

• JJZ-~1-*f.R 
:fLH~ ~ R ,g, :i!: 5fiJ m r.m!ll 'E1 • R!f}jlff ( TMP) 

• 7'G~·~t:Eim~m: ~ :i: 1ifli x£ It: fJT 1ffi' 
Jjl-~ • ffjJ~:i: (Delta P ) 

• Jll'EL iiff.R ( !!,1(;~:1: ) i¥J Jll 'E1 iii fJ{ ( 1/&:i: ) 

• ~i:!f!i~.r;~Ui~JJt!!,l(;{<Js:fJ~ 

~i:!f!i 
• TMP • @!mtW:~E~!~i! 
• Delta P 
• mt~ m ?ftt :i:H~ >P s{J gg 
• § ;f~~W:{ffl/& tJ]jJJ*.j!@j~JJtfF~ 

• TMP • @!mtW:~s~:& PJH~~-'fHl~ 8 ~ 
~w: 

• Delta P • ~uW: pH {llf~ft-'*$1! -€11*1"'~ 

• YfrE~ It :f,lJ ff- Eft ·If£ :tm X 
l'!fl_illf_1f:{t, PJ~m 

• Iff@!~l$ ~fflJJil:iYW 

1"' r\'b@] ~1<: • !l:11¥fttli5IDUJ'G1<1s:f.R 
• Jt:f,lj' ff-J.llJ:•If£ ( CEX-HPLC !!,\(; 

CZE, iciEF) 
• iJ!{<Js:MiJJt ( SEC-HPLC ) 

~i.: * 'f .i~#i:iJ!'l ".9i Of;ftt.t%-!-,a, -t $, {(.] ~;f!]-;J~-i~i'l *-~:RlAt:ilHt El 1\" J~A~, _:r_ t:.Jl~iiEAilfr-f~A1.Att;k_ 

'f hcr~~JltiJ!'l, -iti1.AfJ~m :!R:AU,J!.t;$-~-!lll-~#J-ili'l,R, ( #-:tt) ~~ "5.5 T)#_:r_ t:. {t!J.fti.~#J;J~-*'1 " o 

J!iH~IJ¥~tz:~*~·ifH~*~R.Jm'El.~~~BMr5toifH~Jm'E1~~~£m& 

~-~~ffl~.~~~Jm'El.B"JJm.AR.PJM~tt~B"J~~o.lm'El.B"Jft*~ffl&~~£ 

~~$~~~~-~~~~-W~.~~B~tz:-CB"J~t/7-~o&~Jm~-&~ 

-~.~ffl~~~BMrJ\:-~.MrJ\:-~-~~~r*J~tim~*~B"Jm~$#,-E1 

ffiJmB"Jr*J*W,~~Jm~*~B"JM~,m$~fl:Fr51:o.lm'El.~ffl~~~~ffl~•-~ 

~Mffl*~ilFrJt.-~Jm'El.r*JB"JftM~~~~~tiM.~tt.~~Jm'El.B"JM~~-0 

~~-~~mB"JJm~Jm'El..~~~tz:~*Mr5tm•~~Jmm#r*l*A~1¥~~0~ 

ffl~B"J&~Jm8"J~1¥~#,~1¥·#~~R.~~-£~B$~~~~~-~~B"JE 

~.~-~-~.lm-E1*~~~-~~~9t1¥o~&~*~~~~tz:~MW~,tz:£ 

w~,~~tt~~~••••~.~r*l•~~,~o••rrHea~~~~. ~~~ 

~B~~B"JM~!m$~!¥.~~~ffl~1¥-~~o 

::J£:.illt.~~-i=f~tz:£a~tt~~~-.~~~~~tz:m~~~·~*~•i=f~ 

tz:£9[:1¥~14 ( 9t1¥r.ffii1Jt, 9t1¥~~~ )o 
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lm!l!tr&~~~EI*:I:tlt~, ~~~:fJo-J:£:1:8~~8-f*t?JfiJ , Jt-~~Eir&ocfffi-~ 

~ § t~m:oo C Eblt~!H!f1!JIJ Jf!J r&oct§IPJ )o t!M¥-:l:5J:s:.JJ5, :ltt1-T o.211m ~iiii~, Jt-?t~ 

~if~s~?fi:~r:p, ~PM);;®:~. ®:~im11t~it~Ebltit~IJt:ff o 

®:~Wc1!JU, ii!l!tR.7t~Iff:11t Yt!s~IZ:~?J&, t!:§~~·I1:R. 9=t~~?J&%:;& 5-8o 

I£Ftl7~ t%dt~~ ·t:t~~~t'i£9t9='~~~ * 1H± 

• ~*'1-t'I<J~)J~:i:. :tm~w 

WC1Wu 
~j!!j~, Yil}i't'IHJ~ • rm~ie:m't:t1!i!um: 

• nlt:ff~J!' Bt iBJ • ~EI~:i: 
• ?lllUl~ffiu c ~ol'ffi'~ ) • ~/J\~~fL pH iEi: we mu% ~ 0 9=' rBJ 
• :i:1 tm ~TE!! C !9t ffiiJ ) • ~w~i!!i~~:i: c ~o~m) F £ B<J mJ: :i: !i 't:f s<J 

0.2~-tm • :i:1 tm ~:i: • litt':t !1m ffJ. {i1J 
ti1Ji!tl PI iE !* ¥1UU'T 

~m:ttrm • T~St-!f • ~IBJir"HU~ 
J_D! 9='f#l.m 

• ft{ilJ:ffm!'t:f ( CEX- HPLC, 

• :5t~f#1J~ CZE £9t clEF ~ ) 

:5t~,m=:ff: • ~iffi?.ffiltlt ( ~rll'ffi'~) • J¥!-f#M:ilt ( SEC-HPLC) 

• :5t~:f*ftBt-!f 

~i.: * 'f #::#L:-iJJ•J .>Vi ar~Et.J:% !'- J'o -t J,¥, €fJ :~]'-~ifk1li•J Jit~its#-:i!.H El'/t .llt#:, ..:r:. t:.llhiEA,Jtfr.f~A1.¥ti.l: 
'f 7J(15iiU\tiJJ•J, 1tt.'£4h;fro :~U~1liLVi!,;f..7}71J} .'£4H•J J'o ( Jf.:bt) ~7)- "5.5 Ti#-..:r:. t:, €fJ1%t.'l.4h.tN'l'' o 

®:~~~:tt~~r:p~~£~:S:~tt. IPJM~~-m~~-~~~·~~.~• 

~~*:1:1\Z.~~-JEft,~Jii~--,·~~~OC~ o ~-ili~M~-~~~-~ 

~-~R.*M~~tt.~~J:Effi~~~m•~. ~~JE•~~-~~m~~~~o 

IPJM.®:~~~~MJ5ii~$~EI*:I:,.~ff,~ii~--R.·~~m~~tt~ 

PJimi1:JXl~W1til5iiiFJJEJ:!il:~nfJ)tlj;, IPJBt~:kl'ii1:~~8~ D,&~1fFffl o 

-~®:~im11t~~~C~~fffl-~J5):Jttfi~iiii~R.~M-~M~mM£, ~ 

~~®:~~i1:~,7J-~R.1Jt:ffi1:~9=t~:kl'i~T~~ = 

• ?t~ii~~~~~~.ii~J§"-~~o-fFm#~C~~-TA~*JXl~~ 

9=t:itt1-T, Eb~G*ffli& I~H'f;~:ltt1-T?t~ o 

· ~~,ii~R.?t~~~MK.~:kl'iii~~M~~ffi?fi:ttR.~PJ~~~Eblt-M 

•:r...J.~:fJOJ§"@:~~{!£~--@1 4!£ (low endotoxin recovery, LER) :E.W.~ o 

• ®:~8~1Jt:ff~~-®:~~?fi:~~t§?fi:'i1:, ®:~~KM~J:£·11:R.f*:fiBt !'BJ; IJt:ff 
~1!:f:fQl)~~M~ JE~$B~?J&t»t~J~ o 

·~~~IJt:ff~®:~~~~~M~ocR.*;~~~-~~EI~~~.~M~?J&, 
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c#~#~~~AA$~$~~m~~o 

• JffiJ&:fr~~:iilj if!~~ ~r~~, tm~§YtJJ}J, :J't~~ c :t~o~ffl) ~x,Hi s ~~ 
u[Uj' ~litl*?ftc#-§~~:JG~tl:o 

~~~-~I~~lit~mm~~*~~*~~.$~•m~~mm~~1±~~ 

AA~.~mm?ft~*m~~I~~~,·~~~.*~~ffi~~-~~0 ~~~~ 

~m?ft*m~~m~m~.~*~~~~-~~m:ct~m,~-~~~m~m~~o 

~*~~~~-~~~~~~m~m?ft~Bm~~•*~~ o m~~~mm~~m 

~~~ilit9\A, ~xtr~~I~:itH-T~iiEo 

I. ;;sr 

~I~m~¥-~~I~~~~~~~~-~~~-mif!~~~~~~~~~, 

~~~-$?t:~.X::~$~@1¥UZIW~I~. *ffl;f§IPJ~~~I~~1-TWi'lc:bDI, ~1'-f 

~IV!~ ~ JW::i:;f~li 0 
~ ~ PDA ~ 7 4 % 1~ 1!f Reprocessing of Biopharmaceuticals ( { ~!1m 11Jtl ~ill. I ~), 

~I ( ~£:lt*l.1-TB#:fr89¥-i"~~I~) $~frg,c,,ijj[-J,t~~~~~1#·1'£~~m, 
~t~JEB%~~~~I~~iiEo -£~89~. ~1#·1'£1iJf5t~m&,@1~~{~1:iiE~~89 

~-, ~P~I~~8{JJJ¥:?ftJ'!.~ ~*~Ittt~IPJ~89~:i: (comparable quality )o 
m~k.R~nmm~$~~m~~.~~ili.I•~n$~~~~m~~~I 

~ffifPJ~.~~~ffi~~:i:~~~m•.~~ffffl.~I~fim~~~~BM:fr~ 

~Io •m:m•s9~~:iifj'f!, xt-T-®Wi'•s9•~I~, :t/DIE!%~t!:iY!tliJt~JJ1Jt51 

m\89~lii~~:JW=¥:ii?l!ti~~~I. ?&~~~~mf1J~1-T~Jf-W:fnlP¥o~~ o 

~-r~~~~~I~~~,~m§~~~~,~litm~~~m~m~*·•~ 

ft~IJ{lj}3f(-Jit~llfl'~~~~~I·~~*m§~~~IPJ o ilfu}3f(ii\::~~~~~~f}JJm-=f~ 

~I~~ijj[-J.t!lfr~.~~I•~~mno~*~~~~.:fr•~~~~~m!El,~ 

B~~~~~W~*~~~I~*'*~~lit~n••~.m*B~Io ~~~W 

1ii~~~JW::i:~1C~t!:, j;~~89I~·Ji§~-~lit-~ft~~t&~&'~~~:i'mx1#o 

ffffl~~]3f(llfr~~~~~I:ii~~~~m~~o 

:Ujij~]f}J~ft~~I~~, ~~mi~:~lHIE1iJf5t~*· @1J®i;f§:k~~~~I~3f~ 

ffi~.~~~~mn~~IM~o ~~j;~I~M~~~~~~-#. ~~~~l*IE! 

~~.~~=ijj[4f!L~$$,M •. :ct~uc•-E1.):JG~ttn~~~.~IE!~~~~ 
~m!El~•:ct~•~*%~*~ffi~I~~B.m?ft:ct~~-#~ft•~~M~~o 

~4JE~~x~tt~m.~~~~~~·~~~~~o $~~~~.~-$~~B 
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jgi~~t'IZ:im11t~~iA];;~IZ:~11JU~~jJ/GJE, IZ:Xi!£t=t#1:E~iiDJ:k~pq o 

jgi~~~~~~mmoo. ~~ffl~-&/GftWjgi: 

•t'£&~imMXC!M~~~N!pq$-~N~*o 

• jgiMOOfO C ~) tX!l&fmMii::kfti4=8"JtX!l&o 
·~%·~-/G~~~~~~-~~~*'~~];}/G~~o 

~~B~%~M~~~~£.•*•c~~m•)~~~t'£. ~~-tXtt~ 

~--.J;;~~~m·~~§A*m~.~~~~~~WfflMIZ:~~~~~ffl& 

~.~*~~M~.*~~ffi~~-~~~0 

x~-~:ktJtiJ¥:8'-Jjgi, £~1!ii:~fflHl~*· ~~~~~8'-JjgiiJ¥:, ~~;f§~8"J 

~~!J&t@~!J6,~8"J:PJHiA1r~1!1-a-1:EB:M:>cf4~, ~~1~·ttiJ¥:8"JB:Mi4=~ o 

~it !:Jfj(,:f'Jjgi.fFBt, ti#:J1C~ ~fiff: ~:ki1,~*1-T: 

•M-~Iff:tA~OO-tttt*R~Wffl(~FM~).~~Iff:~~#§~ ,!:J 

t'£:k@~t~tt~:k-~.~~~~~~jgi~Iff:.~~jgi~ti~~~~~ 

~~iYW, :t/O?~~%~'i:i~.OOU~~ o 

• ~it~f";J;~;j:_ljgi8"J~ff:, 1!1-a-fJf~8"Ji~*, IZ:~!J&, !:J;f§~~t*~Iff:8"J1fr 

~, jgi$ I J§-8'-J;f§:k~ff: ( f.itr, m:ism$~) ~IZ:~11lU o ~t~~O:kl':E:t/O{riJ~~-1~ 

jgi8"J ~ i'SJt'£!:] fJT~~ *'fij(Jl¥0~~*1'Jjgiiff:8"J~ftEI~f4 o :t/OiJIJ"'P~ ['BJ f"p"b 

8'-Jf*fJL pH {t, ~Eit&N, ~~$~0 

·~#Wffl~~•~rmoo~~~.~*~~~~#.~m•oo5~~~~•. 

0ffl*~8"J?lUt, ~t"#:1W~o 

• W{tiiJ!.~Ij ~~~~!Eijgi~~u[QJ8"Jt'£I!ltt~tl:, :kl':Et'£8'-J~ftJ~:~xJ\HlHJLfJ!!.. 

!:J~M*OO~~ffl,~~~W~,~~t'£~·~~.~MC~~)~Mii~t'£ 

~~tt8"J~u[Q]o 

• iR~iJ!bX:TF~Wi>'~8"J%1JT1r1!:, ~l!il:~jgiiff:005t"£:kt~~•~~1t, :t~o ~~ 

~~~~~jgimtXfO**~jgimtX~~N~#.~~~~tt~~~~o 

• ~#*~1A~;J\;J;~t.l8"Jjgi;f.l:ru!, fflf-t*·I1:J!-"l-•*1-T;f§~8"Jjgi~~ o %1JTi-¥ 

ffl~~~-.~iA~~-JEfJf~M~~~~~~tt~~~~;~~~~IZ:~!J&­

~MOO; ~~f"£,~-R~~~£~~~tt~~~~~o B:M$M~~£1!1-a-JE 

{f)$8"J~;N1J;:ru!8"J~~!J&:ti~~Y'l!il:~~n~~Jn>'~8"J~t';J;JM.l!J&1!~~* 0 

• ~~~f";J;~tJt8"JIZ:~iiE1r~, ~ ~~·11:~~1r~R~%~·11:~~1r~ ( :t/0~~ )o 

1!1-a-jgi~ti~~~.ftW~iiKjgi~~.jgi~ii::ktX!J&, ffl~~~~~~R 

~~~~~~~~t'£~~~~.~~tt~~--~o tE~tXm~~~~l':EM$M 
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i=f§~ IV-_t:1:f~a :\!D*1£§p~_t mifi'lJtE:M $1\i i=f§~, Jii)(Jili:f~ JE$-if:1:f:r\:l=3 

l:Ki~ffl3 n r2g J~ a 

·~~~li~i=fM£~I~.~~~m~~:1r*~fi~I,~~*~ffi*ftm, 

%nJl)JiilE1iilff R l'lJ t~tt1iff9'Uii.!ff ( :\!D'ffif ), IPJJ:Ki~:f!L;fkJ:fli.!ff~~*a 

* s-9 Y"tl~T lf!.:t.it~£ rtht1it ~~*m~o:m:~I~~ft c *mi~;f!{1iE~*R 
~~*~5E5(1i}A;E ): 

IZff~ IZ~!J& :5t~* ~~moo ~iL~ 

~!It KPP ~ 45g/L IZ-3&-t~L ~JJtt~~:$1~-¥ 

~fnmtJT _t ;ff:{Jf1: ~ Bt i'BJ KPP 5.0-7.0min IZ-3&tl:, ~)Jtt~~:$1~-¥ 

7Jt;Jm~ pH ffi CPP 2.8-3.2 f'~)Jtti!:, § EI<:Jf'~7Jt;Jm~~-¥ 

xm pH rn CPP 3.0-4.0 Wil¥xm5i.Hl~:, f'~JJtt~ 
{I£ pH ffi 

xmat rBJ CPP ~ 60min m¥xm~:k* Wil=llxm 
x mr£JJt CPP 18- 25 "C Wil=llxm~:k* 

;f±~ KPP 15-25cm IZ-3&'r1:, ~)Jtt~~:$1~-¥ 

~· CPP 32- 46g/L f'~)Jtt::i:,IJ¥:@.11&.¥ 

7Jt;Jm~ A pH ffi CPP 6.5-7.0 f'~)Jtt:ti, ~)Jtt~~~~-¥ 

~s~.:r 7Jt;Jm~ B pH ffi CPP 6.5-7.0 f'~)Jtt:l: 

mtJT 
7Jt;Jm~Ait-'i'F$ CPP 1.8-2.2mS/cm f'~J.ViiL ~JJtt ~~5&-¥ 

7Jt;Jm~Bit-'i'F$ CPP 8.0-9.0mS/cm f'~)Jtt:l: 

7Jtij)l~)Jt KPP 
20.0%-80.0% B 

IZ-3&'r1: 
25.0CV 

~- CPP ~ 300g!L m•~~~:k* 

_t ;ff:;f¥: ~ pH ffi KPP 6.5-7.0 IZ-3&'r1: 
llJ1~.Y 
mtJT _t;f(:;f(:~ft-'i'F$ KPP 7.0-9.0mS/cm IZ-3&'r1: 

_t;f(:;.:>fjj'{Jf1: ~ 
CPP 4.0-6.0min m•~~5&*, ~JJtt ~~~~-* Bti'BJ 
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IZ::$~ IZ::~IJ& 0-?i&* *~moo ~ii,8 

:tli1M%ii CPP ~ 900L/m2 :Jfig:Bi-t;; W;~;HI'i: 

J~:Jfig:Bi :ctim&:JJ CPP ~ 0.20MPa :Jfig :Bi-t;; W;~:U'i: 
:11¥.& 

t&~%!m:'t1 CPP :im:ct :Jfig:Bi-t;;W;~jJI'i: 

TMP KPP ~ O.lOMPa I Z:: -ftt1 

ilii iJf,y:&~ DeltaP KPP ~ O.lOMPa Il::-3&'t1 

~mt :'!:~mi pH KPP 5.70-6.30 Il::-3&'t1 

~mii-*fJHiT!J& KPP 8-12 IZ::-3&'t1 

ttlt#~~ KPP 150- 200r/min IZ::-3&'t1 

tt~t#at i'SJ KPP 15- 30min Il::-3&'t1 
)Jj(mi£f 

1M, :ttim 0.2J.lm :tlt&V!t~ KPP ~ 4L/min ~':I:Jmfft w~1llu 
lit5t~ 

rm~%!m:'t1 KPP :im:ct ~':I:Jmfft w~1lJIJ 

~~¥H!Jt CPP ~ - 35't: f'£~ii 

~f§rj 2: ~t(p.J~J.1iJtiJ¥:iJRI 

c 1) :J:1tf: :tE~~$:ctrmiF¥~m15. ~~$!ll-E1J¥J1~J§J5~~,tii9liit~Ji1~. 

~~*~~~~~~$fio m~:ct-~~i¥J~~-Jll-§•~:ctM, ~-§~~~M 

~~-o~ffi.~~Ifif¥~~~~I£~00. ~OO~~N~~:ct~~$Jll-E1.m 

( 2) ~m,~ I £3ftiZJJI.10t:, ~fflJ!.-~ 1~*'tii¥J~;J\tliD!llU~*'tit-l-¥-f.t11!1-T~ 

~~~mi¥JM~. ~W~~$:d:MJ5~00~~N~~:ct!ll-E1~~~~•J¥Jm:f±~~ o 

M~M~~mmJ¥J~~m~~*~$:ctMJ51¥J~OO~~~~o •m~~~1£~~~ 

m•k*~~:ct~·~J¥J,%mi¥J~~-:d:M-*fi•~:ctM, ~ft*£~MNo 

M~~-~~.N:d:M~~~~-~~~~-X~B~~. ~*~-~:d:Mi¥1~00 

~~~NX~B~#.~~~~J¥Jm~tt~~~~a 

( 3) ~tk::lJ~ 

ffi~~~~m••~:ctMM~i¥1~*~~~~tt~W~~:f±~~k$~mi¥Jtt 

M$11Hft.f~, ~st~:X:-1)t~~~JMl.~:d:Mr3"J~iiE7r~ a ffl~1lil:~if!HTE!?~i5f 

1ii3f1:!JIJIG:fttl-t, ~ffm~:f±iltf~1-t~~ttt~~tttt7r~tJ.-tJr 0 
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~iiEjJ~-§13-~,~: 

• ~'JtA-T£~~m:li:ct7tti!r s{J~Jt!JR-14, ~ottt:H~m,l1:rj!~iJ:t3k!JI~, :ctr,m~J§-YifflB{] 

Wi-t'l1:~tF, !1X:*:itt1-]-j}]ifijB{J~ji;f*{t o 

• li~:i17J!Hif§iAB{]PJ~~;f~i1L ¥tl~O: it:I)TB{] CPP, KPP :l!g:JS?:11Jtl1±QJ~~m; 

IIII*I; ;IJo5£Rfill:tm~.m:~:ct7mfrTJ§-i=fi'SJr& B{]EJ::S:~'I1:, ~o?trtt~~il~~:)cnt-t§-@.i~ c sEc­

HPLc ), ~B~rX~r\5'15f~~if§Bi~ ( CEX-HPLC) '##, 3fi&[JEQ]"~~;f~i1t; :!S.IJ§-6{] 
~~:li~1-Tt£Lij!~f"-B=if~ * 0 

• 1ift!JE:iBI:fttik~~1.%JE'I1:1iJf§'t~~ o 

®~~~-EI~mttn~3k~B{]~~.3f~-~~BB{]:lBI:i*1t:ittB~WB{]J!lJ::S: 

~~w~.-Eim~i=f~r&EJ::S:B{]•~.~m•:ct~3k~B{]i=f~r&1±:ittAm:liJ§­

~~B{]~:HW~tt, "P~r&~ill~m•fri~~El{]n~, "P~r&~~:ct~frTB{]~ 

& J:m5LHll!n~'#f o tSif.m:~:ctrm B{];J\~J~I.tjt1iJf§'t~t&m, i-¥1ti1ifHiAxtr & EJ::S:JXl~£Lw1E£ 
B{]M&T,~EJ:•wnm~J§-,nPJ~B:IBi o 

®F~tt~~WnJ:m~lli$B{]jr~~B~ffiJ:Ji:ct~B{]:lBI:i*1t,1±~-ffi~B{] 

I£~1!lJ::S:Ii&f!i]§-,1iftliA~~*-I£#1i&,*mJ!lJ::S:~tt:l!g~ifffi~B{]~~~$, 

~JJX:I£~ii£,~,~M~-'ff JJz. PJ r~'l1:1iJf§'t:t~-'ff o 
@rt:~~wns{J~*:itt1-T J:rtrJ§-:f~-'6- c ~~!1X:1F:t~ ), :li~Bit:trt{Xf"& o 

Tm~~ri!r~~~#~~~~B{],I!r~~~-JEB{]~~~~. ~M,$ 

:5ti!r~i&t~JJX:~~~~.~~~,S~'#fo ~~.1?i~~ttB{]i=f~r&~r:IJB~ 

~-~1±~mc!1X:~s~~•)~m"P~•.£~i=f~r&~~ttEJ:~•~~~m:JS?: 

~8{]~~.-~tSif~~~~M&~JE"P~r&~•JR-#~M~o 

i=f~r&1.%JEtt~-~*1!l~~I£~~.£~W~~~~B{]W~J§-~JE,m 

#•~~~B{]i=f~r&-Eim:J:m~m~R~,~~mm•~m~••,•rx~ 

~~~--,~ffiJ:Ji:ct~~••,m~I!r~••'#f o ~~-~r:ctW!=f~Jt!B{]~ 

-~tt-~~~.~-~~~-~~:HB{]~ti~tlJ!lJ: , ~*®~,~~JR-#(~~ 

JtJ ), ~mrHJJt, ~:HW!-ttk:&'#f, ~-~rl?fl-~B{]!=frSJrp~~1-t~J£'11:PI*JtJ~;J\ 
;flll\!:itt1-T1iJfR: 0 

~*f!i"P~r&El{]~~~JEttli&f!i*1iftliA~I!r~~B{]-*~~M~ o ~I!r 

!1X:I!ri'SJI%B>f*S:i1 24 ;j\B>f, -~~tSif!=fi'SJr&1~~4m~M:JS?:llltl~*, Jlf*%;z!s: 
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:5-HJt~!:Am1ffu£ c 1J1!-m) :m?t "5.5 rV1fit:i¥J1~1:!1m~*tl" o 

~!='18JF£~JE'i"l:1ii§i:Am?& liZ.i¥Jf'='£;f§_:k:@¥~tlJY! § * 1J1!-f:;$:£~JX [ SEC-HPLC , + = 
1;je~1Jm1l&fi*J ~ £ffi~ Eg¥;Jc ( CE-SDS) l Egfi1f :fF EQ·ti ( CEX-HPLC ~ CZE, iCIEF ), 

Wf~~lt~ ( ~DJl§:Jfl) .&1:f!JJ~m·ti [ !W]j:~:§iG~D]k[Yf;J (ELISA) r~UJE~i!m·ti] ~o ii 

#~JE:tt.i:Ai¥1~*~~-M~~~OOB~~~~~~~~~~-JEM~~.*~ 

if r-Iff8~~11iU~>lt o 

r WI 1: F i1f£ q:t 11%$ !5:_ ~®);A~ 1fftl 11%$ ¥'5 ~iN- 8~ ~ Yr 51 A. kJ liZ. JtJI. :::A ~~11% $ 

xm /*~IZ':JW:/JOOJ!t1-T o ;ttq:tfi%$¥'5~¥N-5 1A.~1ffuPJJ;AA.DL 19:*i9:J1\ii:, ~:tlfl 

~u~.-~.~u.~~m~MW.&q:t~:@•~:JJoomB~~.W~**M1: 

!Jm1fftl£ C 1J1!-m) fffi?t "2.6 ~~~1ffU" o *"'P-=E~i-H-8JtJI.:::A~~8~11%$xm ;*~ 

I - H-
. Z... o 

iJ1!-m~!JmrWf~~It:q:ti¥Jfi%$~$/M~~-I¥J~*®~iii1~~~-i¥J1:F 

~*~~~:::Aft*tti¥1m~~$Jt!:BJ'i%$~$!M~i¥JB~.-~-~~*Wm1:t=' 

rt:¥f!'l~m•8~.~.f*~~.7:J 0 

m~m$1¥J~~~~~~PJ~~~F£1¥J~:k~$gPJ~~~H~:::ArE·~ 

t#·tiMJ~ll!U o -~ ICH Q5A, PJ{;Jt~~8~t~~m$5t~ .=.~: "~:k" 11%$, "t#:ff 
·ti" tl~J'i%$, "~H#:ff·ti" tl~~-0 

• "~:k"m•~ms•~JE:i¥Jm$~Jt:~~~fl%•.~~-ar~~~~~~~1: 

Fi1f£9::t{~ffli¥JJt:fmUt-t~~JfiJ8~11%$ o 

• "4'¥:ff·ti" tl~m•~ ";f§:k" m$WtJJt§:k. ~~s~om•~-ar~~•;f§:k. 
*~Jt:$:;ff~{bt.1-f:t#•ti8"JJ'i%$ o 

• "~~t#:ff·ti" tl~m•~m*~1:F'It:*~~-~~.7:JJE:·ti8<Jm$. Jt:§ 8<J~ 
x~·1:f'='i1*£*~; ~mm$8"J.~.f*~~.7:J:itH-TJE:tt. ~PiiJ§JE:£~1-tit:i¥1~~.7:J o 

~tt~~~~w~~~m•wm~:ki¥lm$.~~-*m•~R~•~~Jl§:~~ 
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j~±1i~ ( ~o~~I:H~f*±1i~¥UJE$~8"J~oc ), PI*ffl "t#:H-·11:" llru!m~'IH~:1§'; Wffr 

m:lim~B"J.~,~~J:JBt, lllZz1f~~~FPJt#·t':E89 "~Ft#:H-·11:" tl7ll!m:li, -E2~ DNA/ 

RNA, ~I x§JDL Jf;fJl:jc;j\, Jt;ft:x'ff!IJ~ I 1-t¥~~~Mifll1~8"Jm:li~o Jltj~, ~ 

lllZ~~m~m:liB"J~~:li•~~~:li•H;ft:~:Ji•~~PTn~~~~*'~;ft:~~ 

ttffiiPJB"J$mTlllZ~~z1f~ttJ:J~B"J:li•o~M~§B"J~~7•~~~I£~ml 

"* ~m:li 8'-1 .~, 1* ~~J:J , :$!o $JflifH tiEm:li-* ~It: 89 ~ iit·t':E Bt , 1llZ ~m ~~ /F FPJ t#·t':E 

8"1 "~Ft#:H-·11:" tliD!m:Ji:ilH-Tm=lim~~tiEM~o c * 5-Io) 

ffiqjj: n~ ~IZ5Jm fl~-El~ *'1\ ( nm) !jY;}3'JIJ1-t~1JL'li 

'Nm.swmm:!l c~~~* RNA lT 80-110 11£ 
( x- M uLV) m=ll 

1JJll:jCffiqjj: ( PRY ) ;®'*m* DNA lT 120-200 9' 

nsr!lhi!Rm=ll 3 ~ nsr !lhill\mjf RNA 7G 60-80 9=' 
( Reo- 3) 

mum'J\m:!l g!B;J\;Jjiqjj: DNA 7G 18-24 11!!1% 
(MVM) 

m:lim~~tiE*fflPJ 1~*~~:J;JMlB"J~;J\tl7ll!:it!:1-T, ~~Nt&89~4:1-t7kJflllZ~ PJ 

~~1~*~~I!:, :$!oFzHJTil~A&, .FzHJT:11' 19L ~t!ft±j';§'j, ~·t'£¥Jit:J!, :ctt±Ati'BL ~ftP 

~, ~ m,~oc,m~~oc,~H~£~1lli~*~~~ll7kJf,lllZ~-~~~B"J~ 

Jmn~o IPJBt~;NliD!i5tit$~~*fflm:Ji~m 1 m~e'-1:®:~~14, J1lrtiEJ¥.J:®:~~ 

14Tm:li8<J~m 1 ¥f!t~~~JJ 0 

jj'ffl"*ffl8"J:®:~~{4~-f9tl JX!,* 5-llo 

I!T :!W:~~{tf: ~tt 

• pH{i_U~ 
11£ pH {i;Jjiqjj'J(ffi • x mat rsrH~ M'T /F:riJOJE~~ 1'J:!W:~*f4~J 

• xmrhll.JJtr~~ $!/&, ~i)Oi?:fflJ=i~~IF1:FI~ 
-1&89$!/&uH:r ~tlE 

• SID t&JJtr~~ MrM<mjj:I!T, T&-f~.g~~ 
lJtJL¥$jflj I -*¥5iflj (SID) Xffi • xffiatrBJr~& -@-1:i""~~~F·ii6Llt!:1'Ji&tit 

• xffiilili.JJtr~& 
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Iff: lfl~*'"14 *¥± 
%€fnmtJT • :rt~~x~ 

flS~~mtJT • :rt~~~ 
~m~~mtJT • -.t¥F~•-u~ xtr/G1iffl5E~~Jg:mt:~*'"1489 

C ~ tJfE3Hl:c\;Jgf7tl) • :Jr~~~ ~!/& . ~i)(*J'll~~~~~f'IZ:: 
-~8{]~1/&i!!:fr~iiE 

i!iiT:l.km:tJT • :Jr~~~ xtr~Wg~II'¥, trW:.8$~ 

• ttint~;l:_t~~ 
if~f'~~~·~~i!t1-Ti&tit 

I~Wg~ttr.~tt 
• Yfll:fftff~·~~ C :!In 

:U'!ffl) 
• ttintffJJ _t~~ 

:JW=Ii ¥1H~ #]ZiiE t£ :~G IPI ~Jr 3: El9 ~ * m :~G IPI , ~o ''ffi })f(iJ\#]Z $ if ~Jr 3: , ''s *riff 3: , J: 

m $mrlfl3:o *. 5-12 ~u l±l T ~ r*J5'~t£/GIPI~Jr3:x>tr:IW=Ii¥1f~#]ZiiEEI-Jtt*~* o 

IZ::ZJ7~ 
NMPAIEMAI ~~ FDA l'fLjtEJ NMPNEMA/ ~~FDA J§":lf,EJ"im.illdt 
lh'liJ?li:~f' ( IND ) $ tiliZ:: ~f' (NDA) $:J'~IZ:: 

1~ pH {KWg~Xl1i~ :m: 1{ JJ·mxiit~ j!:f{j"X\j{j(iJ:t~ 

-*¥51f1J c sm) xm -~tpWg~ ( :j'ij~Wg~ MuLV) j"X\jftf!Wg~ ( :J'lj~Wg~ MuLV, PRV) 

j!:f{j"X\j(J(ii\~ j!:f{j"X\j(J(iJt~ 

j"X\jfrpWg~ ( ffi~Wg~ MuLV, lill#Wg~ ( :J'lj~Wg~ MuLV , PRV, 

m:tJTII'¥ MVM) Reo-3, MVM) 

Jli 'Itt _R~~-t/7Wg~*~~~ flh-f1r5 1B:l;lU48{]Wg~m~~~JJ ~,& 

JJ lll~£ 8{] r91 ~ ~ mtJT Wg~J~W 

j!:f{j"X\j;j(iJt~ j!:f{j"X\j{j(iJt~ 

~Wg~j:jj.Jtt j"X\j~tpWg~ ( :j'ij~Wg~ MuLV, 12!1#Wg~ ( ffi~Wg~ MuLV , PRV, 
MVM) Reo-3 , MVM) 

D. m-!*wnt:xm; m~~m1JWfii 
~&~#-#m~~#mt£:JW=Ii~~~~T~I£otE~#ffl~T.t£eyBH 

/G~~~~~/G~m~~-~T.~~~~/GIPI~~~~-.~®~Wtt~ffl~~ 

J:if§:-!i:f ~ Jto ::1t9=t-~~~~-i.ili:~~~~xm~x§~:IW=Iio 
-~:IW$Rffllm~~hW~W~%~~W~-~I@~:IW$Rffllm~~h. 
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~~~~N~~~~~•m~~-~~~*M~~•n~~~•~m~m~n~~ 

~-a -!Bi~$M~fi::k-T 4log ~iA.~~~5i:1£~~-~~zt•. 1~3log ~iA~~:m 

*~•m~n~~zt•.~-r1~~iA.~m~~•m~n~.H~#A•~m~n 

~~#~a 

~~.~~I~~~~~~~m~••~~n~*·*~~m~~•~*~~ 

lk*;fff~l¥1~~ (carryover) ~*ffl-T~U~M~5i:1£* a 31~r, EI3-T~~fr&~%i!JPJ 

§~fi:~u[Q)~$M~5i:1£*, IZS!Ii:~~~~~ I BfrmJ:e{]~-M~§~~, £L~~:xtt!::*~*'T 

IBfr mt~-M~§~~ ~~:ff o 

-~~~-~#~~~~£mA£M~~~--~--.~#~&illffl-T®~ 

•§PJ~~~~~-.~~•ttmft~~-0 ~~~~-~~mft~~•••PJ~ 

~tt~M~·*B~ft . M~*m~~mA~~£~~~~~~~~-~~#~W 

~JfU:It~F£ ~~5 1 A~mf-}itS:, -!Bi~fij;-TEfJJ *~-, ~n-Ef7JJ11J il~ W:EJ\\ 
-am•o i$~ffiit~.!Tt!.~r~19tl o 

• ~~£JfU:It~~--~1i!~:1J1! ( ICH Q5A 13ft~ 5 ) 

illJtJ-T®~•§PJ~~~~m•.~~•ttmft~~• o •~= 

0 11li9:~ffi~!t.f~ qj(~-~, ~-i~H~~1i!it~~!Jt =106
/ml 

#~~~~-i~~IZSJ-=f;::: 1015 

-~JfiJ:ft~F£~~8{]!t.f~~~-1-*fJ~ =1L ( 103
ml) 

o ~J1U:ItM~i3{]1i!~ 

( 106 W\J$M;¥Jl: /ml ) x ( 103ml/ JfU:It) 
m~~ZSJT-> 1015 

E. MJ'IB'G~~i-JH~ffr~$¥ff~$ 

~~-!Bi~~. ~~m••~~~~~~~~zt•~r£~~*~~~#~~. 

PJ~tt~~W~~-M~$o ~~F~~~ttB~~H~M~**~~I£(~~ 

mffi~~~~tt#)*£~~r£~.~~~r£m~~~•m~•mPT~illm-r 

~-I~#-~*'TF&'boffi~.~T~ffl~--m,~~~*~~I~~-0~~ 

I~~-~~~~~~~*tt~m~~-~~~0 ffi*:m~~:m~~m~~~~~ 

iR~m9w~r:JJm : 

• ~T~~-M~~M~tJLtU o 
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·~T~~~eyn~~m•m~~I£~fto 

·~~~m•~~£~~~~~~m~~~m•m~o 

• *f!EI£ 9=t I'BJf-~qj{J ~liflX:ey§~~~ nrtiJm•m~-¥o :xt-'f~® I£t17#,, &P1!~~ 
/lP~, ±f§~~, iitlf'L ~l!Jt71<.3f~liif8{]1Jtt;J\~¥F. * ey§~1nF~!f~nrtiJm•m~-¥ o jZ;j 
Ilt, ~iiE~Jt:1m~£8{JI£9=t i'BJf-*~liif8{]1~*tL IltJr, ~~~J'G~~iR*~I£9=t 
~~mif~m•m~••tt.~~~~~£~~~~£~~!Eti7S~~~~w~~ 

fJli~fb{B{J~I~ o 

• ~~~J'G~~iJ~~mrt¥Ji:~£st, ~~mm•m~1ilfJ'Es{]-!BiftD~IUt o 

JHfi3J~G~~tR c 1!1mB~*s{Jftim) *eyvxrcl'¥t~~xm 1 -t;:~m•:!V#,s{]Yf 
h,*ey~•m:xt~~~m~~~AT~o ~®ftm~eymr1E~*•I£~ft. 

~~J;;t¥7Em•mr~:!VS9=ts{J;Jfti.OO~i&t!E:G:~'If&~~!Jt o 

~~;i1fj[l=j=t~itFt~i12 GMP ~>J<JA1-T, ~im~£8{Jt¥tL I£, tm!Effl~;foi&t 
4i~jZ;j~, ttmJA~~H1tis{J-=f-~. **if§~s{Jn'fflm:t:Jrm~~!ffi'~x.JU'5~. ~ottm 

~mr~~i&t4i, ~~tt~~~~,ttmWffi¥m~o~••~~-i&t4imr~~ 

~~~~~-~o ~xt~m~i&t1i**~~~mm~m•mnm:.*xtmm~m•~ 

5~~51tt1!1-T~iiE, ~t¥JJ'J*a:m•J5 ~Rk~~~tlt¥'5~, ~ l!:m•iitti&t4i:~x::Efm Iii m 
*IW!Kk~* AM.JI58{]~£9=t o 

~~~~*~~tt~~~~:xtffi*~••, 9=t~~£ ,~1lF~~~nm:m•ww 

~~~·***~~~mnm:, ~l!:m•xm!-t;:~J5~~£tlt~~ o 

~~~~~wwm=~£~m•~~M&, ~§m•~~JA~~~o ~#~* 

a:~~m•-t;;~;xmtt*,iittm•m~tt*~;J§M-=¥-~~~~~*·~~•*m 

-~~'t::J:§~:t o 

Ei:ir#~tt*~*:!V,~tt~JJt~~•,m~~~~~~~~~~~~~#~ 

~~~.-~~~~£~mli5*B#~~*.I£~~~ey-~o ~~~~~~I 

£~~-*~~~.~~m~~~~:xtm•m~~~~~~~~~.~~~~:xt~ 

I£*B~H~o ey~ttm~~~~~f-~~mH~eyn~~m•m~~~~~~ 

I£~~o ~o*Jt:1iR~P"1B{]~~~iJ~ ( ~~~~) ~§~JHtiiJ~f-*~£~ ( ~) ~ 
n~~mf-~~m.~~~*B~~~£~m•m~-¥1itfJ'Eo 
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*~fl'~g ---------

lf!.tJcftlfl1:rc:ct*i :7>rJ£11!HY&~t.tlm:fflm89~~xlL1:rcrt:, -m~JM9mtJT, m~m 

~~~m,m~~~,~~~~,:ct•,*•R~~~I~x~A~~~$~-~~ 

•~~~~mnh.W~lf!.tt~~-~~~~~~~~M~~~~.~~~rc£• 

1:.~iflraT:ct~.~~rc£~~•~~~~~~~~~~ 0 ~~=¥®•~~rc1:.~ 

•~~•rc£~~m*.~~~~;•1:.~rc1:.~~-~~~~~~rc1:.~~~tt. 

rc1:89~~:~L 5~~~, 5~- DNA ~~~A~rc1:~~&J.ili:; 1!&1:~:fflraJ:i11WJ~xt 

•~rc£~xmttrc1:.~~~ o ~~~Tm1:.rc:ctfi~•~~iflm®~m~~~~ 

3£11l~~>JUE!xt~~ o 

(~OO~A) ~~Ammmlf!.~~tt~~£~~~-~*JJ!Z~I!::i:ffi~-~~ 

¥7J~:it!:1-T%i:J£ ( ~OiJ&(i:~~&JJL ~ffi§p'J'Jl~;f&lt~ )o 

lf!.tt~Tm1:~:ctfi~~~~~~~rc£~~, ~tt~-~~~,~~~~* 

a,-m~~1:rc:ctfi,m~~m~~•,m~fr~~-~,~~~•*r~,~* 

•*~~it I~ ~t~ -~, W:!! ® ~ ~1I~ ];]11&1:. ~ 89 '51 ARt~mm1~ T ~ ;fiJ >R1t o m ~, 

~Tm~rc:ctfi~~-1:~:fflraJ~%l:J£~~*• 0 

~~W$~~~Wffl~-~-1:~J£~m~~~~.~~WfflJ.ili:~~*Mn~ 

1'1~~~~, 3fm:~~1:rc7f~f-tz!W7'G~ ( ~OI!:~it~fl~ )o ~~ii-'JZ1ti:ff~f*I 

A, ~FMM,~fi~,~~~~.M~~~~~Wffl~~J.ili:~ffl~I!:~rc£ o 

im :i:fJXL ~iSJZ1ti 7IHJU1iJ , i-'JZ1tiT thf1:rc:i:ffi ~ W~ ~ ¥5 ~JXL ~_& , 3f<ft xttl: 89 ~~ 3£ 11ltl 

mn-m:~~11£JXL~i o 

~w~•1:~J£~~Rrm,~~,~•,Am,~~Rit:~.~~J.ili:•~ 

:JG•~~•v~~~.J.ili:~ffiJ.ili:~J£~ttfi, ~~~~rc~~A~~M~-~~1£ 

11J~J.Kf o 

893 



JA--r Wf I~ i&:H Jf ~€1 , t!P J.ilZ ?5 m I~ :ct fi r:J=r ~~:!:Jo/.1 E!f.J t2: 1!JU JXl ~i i~Z o :fr :itt 1-T JXl ~i 
ilJZ1tiBt, $:kl'i:VJ--r~,~: 

• i.l flt!~E!f.JWC1!JU: i.lflt!~::IiH'5~5 1 .AF£E!f.JPJ~~'i"i:0i1~z-, W21!JU~flt!~E!f.J,®(t:f 

~.Ar~•$?5m~~~~~-~--~N.~flt!~WC~ffl*-H~~~*~B:M 

ffl* o ~~.~~~~~ill~r:J=r~fi~~*-~ffli~.J.ilZ*~W~~~~flt!~WC 

~~~:ctM~:ctM~~~*-~flt!~t~~H-~~~#,t~~~-~~$~~ 

ffl!WE!f.J:fiJc1-T~¥9!U ~ o 
•1&:4~t~~H:~•me~~~•*~$:kttm~m•~m•~~*~~~ 

~~~*m~~~ -r:J=r~tz:£e~:ct~r:J=r~~H*Mtt~ o m~~~•m*~.~ 

ffl~M~mM~OO~-~tt·W~-~~-:ctMH,~~~-~~.PJ~~~~:ct 

fjr:J=r1~~~51A~;0i1~~JL$ o 

• ~F~~~I~i&:it : ~F¥frE~i&:itf.ilZ?5mi~~~~:iF'~&. :t~oufl::~~- fi 
~~*- ~~Mffiufl::~. ~mm:ct•~~r:J=r~tz:£•*m~~~*.$~~~~ 

W, ~~Jf~:J'*fl::J.ilZ~·*PJWB~. ~-~~~~~~Ao ~~~~rfb~r:J=r~F 

£X~~:ct~~-~~~-~~~~-~~t2:~~~~.--rtb'f~F~:J'*fl::I~~­

~, J.ilZt1UJi5~~5FI~E!f.JJXl~~'~i£:itt1-TW1ti, PI*ffl1l£~~~~ 0.21-1m :ctMr:J=r iSJF£ 
E!f.J~~:itt1-T1~~ ~ffi. ?ilft2:1!JU o 

·r:J=r~F£~~~K~~~~#:~~~K:fr~F:ct~r:J=r~-~-~?5m~-. 

~DM~~~~~-~KW:ittfi*m.~~~KJ.ilZ~~~FJXl~W~~-W*o ~ 

~~~~K~r:J=r~FJ'b~~flt!~r:J=r~~~-m~~-~:~~~~~ffi.?ilf,fi~~ 

*~~~~~14 Oor.ffi\.N, ~H~aHt'i":L ~~~~) ~o 

~~f.ilZ~~~~~m~.w~~~~flt!~- r:J=r~tz:£~~~~#~~~~~. 

~~~.:Ittfi~F~~~m•--r~•*~~~*~~.~*ffl~~~~~~~*~ 

mm~~-r:J=r~F£:ittfi~~ o ~~.~~f.ilZm~~r:J=r~F£:ittfiB#~~~~~ 

00 ~ •• %r19!U E!f.JH:iW o 

~?5-~F:ct~r:J=r~~~*~m&.~~J.ilZ~~~oo~~~~%rt2:H~ o ~~ 

I~~~.i&:4~fflm&, B~~ffi~~F~M.~~:it!:BJXl~W~.~~~F:ct 

~E!f.J1-\:;7lHi E!f.J%rt2:~;J$,~ro~;J$~JJI$o ~;J$,~E!f.Ji&:itfi#~~r~00?5m: 

·~~~WC~: ~~-,®(~(~~~~~~~K)*.fi#~~~~:ctM~~ 

ffl o x>t~:ct?m~~~flt!~. :tm~&,~. J.ilZz:Jf~~1-\:;7lHiE!f.J~flt!~:itt1-T~~ttt~E!f.J 

894 



~!£ !JWJ :fM!llili*J -~ i¥J ~iN~ , l2l-W1t~ f!P7-& 89 ~1: !JWJ Jk f 2kliJc'i::i15fi ~ i¥J 1t 1-r:li l5L 
-~~~~~~i¥JI~.~~~-:tt~,S~~-~7-&.~7-&~M~IW~ffli¥J* 

•m7ft*~~ili*J$~1¥J~M~~~s#~n.~~~~~~m~~n~•~•~ 

J.}(fo 
~~~~:tt~i¥J•f!P7ft~~~~~~m.*w~•f!P7fti¥Jffl*~*•~~.* 

~~~m~i¥J~!:E~~m~~ml*J•~~~. l2l-W~~~!:E~:tt5¥ii¥J~!:E~~M 

·~~~~-~~-:tt~,S~~-~7-&:~m~!:E~I~H~~~~*~.ffi 

*fit~, ~;fJT1rmt~Jm?mJm-El.miM-Tmit¥¥~$1*~ o ~T ~iYWi!it~ 1 *~- ~~Jrmt 

~Jm-EI~mitim•~~!:E~~m~~•I*J•~*f.m#~~~~I£1¥J~~m&. 

~!:E~:i15¥i~*~*~·~n•~~I¥J~*ttlk*~••~m~w~~-~o 

~m!:E~i¥J43t1'-f*~I~~*~PJ;fttl1ihSJZ1ttk:~~~$x>J9=" 18J~Jb:ltt:f-T o.2j.!m 

:tt~l2l-~~~!:E~~m. 9="~~£~~-~~ffli¥Jilit~-~~1rmt~Jm-EI~~£~ 

fMt~, ~!:Efmlk~f!lili*J$~PJ~~~kA:frmt, Jll-El.~N~9="51A., rm~m!:Etz:I~l'S:l 

Ji#~~~:ii~·ti89, :i1~~1¥J9=JfBJrc£$~1#1¥~1~~-I~, ~J!M±it~~-~ 

~ffl~Jbi¥JM$~*.W1-f~ftlk~~~~!:E!JWJ~mi¥J~~.PJ~~~9=J~~Jb:i1 

~~2k:i1~~1#1¥89m:-JfatfBJ,~ ~~m:&:5R-14:ltt1-T*~, :ltt1-T1~!:E!JWJ~iN~ o 
• ~7-&~1fftl, :5t~I~: ~7-&~1fftli~¥i!72ki¥J~t-.J.~:tJU:/J:c\;, ~1fftlf*~::tr:c\:, ~ 

ttl~~~f*~s>trBJ:10~PJ~~ 51 m11~1: ~~ m1t:1-t, PI ~•:ttrm~i¥J ~7ft:Ittfr1~1: !JWJ 
~~~n.~~~B#~n o ~7-&:tt~~~~.m~:tt~fti¥J~Mtt:Itt~~~. 12J­

*~~7-&:tt~i¥J~~tto*m~~~§i¥JI£$*,~7-&i¥J:5t~~~r¥~$~1*~ 

:JJ:c\:.~7fti¥J~!:E!JWJ~~•I*J•~~¥J~n•~m:~:tt~:5tw~.•~~~~-~st 

~i¥JN~~~~-~I¥J~*tt-•~:tt~~¥Jm~l2l-2k:5t~f*~i¥J~~c~~ffi*~ 

:5t~~~¥Jit~~~~D:5t~. :5t~~-1'-~ft~:5t~~U~1'-~~~ )o 
• -~;fll~iN~ 

o -~:/Jl'!: ~§tiE·~~~~~U1~1:~~~:@:~11~UB·ti~l5*, m~ii:~i~GH 

~i¥J-~:JJ:c\:.m#~mxm~¥J•~~~~mwm~:Ittfi*~·~•~•~ 

~£1¥J*~.m:~m~m~¥J~I*J•~~m~¥J~~~~~. ~~~~ffitt~~ 

iYj 'ti i¥J ~ * 0 

~~~!:E~~m7ft~~9="1¥J~:I0~tt.~!:E!JWJ~~~B*~~mm:~:tt~~ 

iSJZ1tiif@ JE ' l2J-iii@*~~ 1-t*'ti 0 

~~~~!:E!JWJ~~~n~£1¥JBt~tto~£Ji#$aW~~m~~~ 

895 



C2~~)W~.~~~~tt~~w~. ~-m~~~~£ft~~a•~~ o 

1± t~iP!~ -ru-m ic. ~m£%; :t$ £ EI{J *~at rSJ , $t~ :JJ:rt':liZ. f*~;Rftt 0 

o 1~~rmt~1fn?!: 1~~tm~!Y!JJt~1ttPJ~P.t! ~ r:pooPJ#l!~ :iliJnU nos ~~xmrc 

£1~~rm~IY!JJtt~1f = 1~~rmit~rt:. mPJ-ftJtJ-Wf-cEI{J 't:R:~t~rP!~:JJ?!, :JJ?!Jt 

.lL~~:Itt1-TEftrkA. ~P.~ ~ r:p OOPJ#l! ~ t~-'if-mt JnU 92o1 PJ £i~~tf&J~~~1-c:n 

1-!~iiEt~-'if-mtJnU , fJ\l~'t:R:l*t~tP!~n?!JU~%7& 5-13 o 

t9:19l~~ID' t9:1!::1Jrt 

~ !l&J ~:WAi:;f: 
JE:ti::1Jr! Jti.1t$:]i:;f: 

tt¥£1:\rt~ 

lfllt§~mng-;,tl/&rt 

JE:I:}J?'t rfrL:r.l:~mng-~tl/&rt 

1l*~J't]i:;f:~ 

n~Jl1J~i911JJ£3i* 
~~:JfJt]i:;f: 

~-=f1ili~ t!IJ ~mngJVr~?;"%'JE:~f:lnX:nJt7t s~ 7t:fff3i* ~ lmf:l~J£3i* 
&i~3i* 
~l2Sif~tt7t:ffr]i:;f:~ 

•m#~~~~JJt: ~FttWr:j=t ~M~!lmffi*PI·~~~CM~tm~JJt,~IT~ 

.#) IJY~W§tffiF£tf!i~, tt;t11Hmht:J.&.ilili1JK1~Jtl~>Jt~~~~111tl~. ittffiilPI 

&J!!k:TJ¥X>t1~~!f'mEI{J-ft~~~}J, ~IJ MtJTPJ~-~;f~)Jt_t-ft~~ffiiT~-#, tt?mPJ~ 

~-~tm~m o :ilitt~-~~.1±~~-~m&~.IJY~Mtt:x-t~W:lttfi@~~X>t 

~tm~m~~IT~$#~~~m~:IttfiNW~.~~~JJtiJY~W@~~*:lttfi~~ o 

~~*&tt~JJt~.IJY:lttfi~1tt*W~X>JF£~·~M1:E~~ o m#~~~IJ¥~ 

1~~!Jm~111tl~jY!}Jt!A!,7& 5-14o 

Iff fl#8~~1M1!LOO 

i.&iW: >S; 1- lOOcfu/lOml 
~:ffr , Mii'.&~~, f~;Ji;i<J-~Iff 

ire )I§-: >S; 1- lOcfu/ 1Om! 

)ff:~ >S; 1- 1 Ocfu/1 OOml 

·•~~~B~~= ~m•~-~m&~~w. Jt~~~•~*~B~~~~ 

~w.*~~-~~~B~~~~~I£ttn.•f*•~tm~mmtt~~~~~~. 

896 



~;f§xtJJlli¥J1ftiJ11t, Jt::t'A1-Tt41El:m!Wti1!Jlm:o 
~--~~i¥J§i¥J~~7~MI£ttn,Jt:M~~~~~B~~~~~~~-

~~Ml:mWo ~~,-~**~Tt11!Jlm:: 

o '$~iJt~, &'~Btbt~1ftij11f; 

o @]J®iJt7t;f)TJE~~m; 

o ~J£Yr .~t:EJ\\1~(£ !1m 89m~ ~ tt; 

0 Jj~;f§*$1'l 0 

~-B~~i¥J§i¥J~~~~~(£~,~~1Ei¥JB~ffl~~~~iE, ~~~:t'AB 

-~~2UiJ 8-91-T~~~, :!f.i5(**~ Tt11!Jlm:: 
o ~~1ftiJ11t, ~Ja~~£~1V¥; 

o * M~$ n iftiJ~ c (:tt:, JW::~t~I~.¥~$ n ) , ~J£m~ ~ ·11:; 

0 :UiHJE**~~; 

o i5f1ttMt:&rJW::m:tt~8-9~ofliJ; 

o :J'Jl1-Tt41E~]:Yi!Wfi1!Jlm: ( CAPA ), Jt::itt1-T~~~·j1:;fft11f o 

· ~11t~~~W~:-(:t!Jm~~~~~8rl~Wi¥JB~~Jf:~*~t:&r~·-JE 

~~7~~,ffiW~~~i¥J~~~M~i¥JW~ o 

1JJ t/7i)WJ~~* 8-\;:UjijiA: JllZ§ :$'G:itt1-T~M£][1)WJ11f, Jl 'ffl'~~* :±l :E)\\ 8-9 24 ;j\B;j 1*J o 
~M£][~~1¥J§i¥J~~iA~M~=*i¥J~~tt,~~~Mz][~M~*~~fio-~~ 

iA~=*~~,~11t1llZ~*~(:tt:M~i¥J~W~11t,Jt:1J:Jzt~JE~:;zJs:~~~~~W~, 

~ .&&,~ i¥J t4JE r:m ~Wmnm: o 
~tfti.D!~, ~*~~.&t.M~~*~: ftD=*~.fb:if:(:E]t:;ff:Bti'SJ I*J, JJ!iJPJ m1-T-Wt>i19W o 

ftD=*j'f'ffl'~-1'-1~~~1tt:, ~*~1iz:W~*~PI~~xrt:m1;tt~ fflf§,@,, *I'PJRllt& IS 

r¥~,~-W*~~PJ~~~~m~, ~~PJ~t.m*M~~~·*~,~®•~PJ~ 

~ 1~(£ !1m :B1. {i1f * f-m1;tt~ 1frtil89 f§ ,@, o 

.(:t!Jmi¥J~JE:JllZM8~i¥J-(:t!Jm:ittB~JE, ~~JE~~~Jt~M~~~~i¥1 

~:Elt!ti1!Jlm: o ~~m89~1EPJ~m1;tt-®1JWJ11t:Jr!PJ, ~~~1±1i~B~89•~!lm~J3iJ 

ffi* a ~¥~~tt~•~mll'ffl'*m~7.kffi*i¥J•~~mi¥J(:t!lm~ a ~®~~-~ 

~-~~~c~~*m•,m~~*~~~t:&r)~~~*I*JET~~~m7.ki¥JM 

mrlfi a M~m,•m~-~~tt~~%~~C~~~ffm)ll'ffl'~~~~i¥J~~ 

5fo±:tl~~~*o -~~E·I1::E:J<m c ftoliJ~;::J<m~1~:E:J<m ), ~%ti¥==~E·I1:ffm c fto 
~BffM).&M~mPin*~~~~~~~-(:t!JmM~*a AmPJn~~®~~!lm 

~f$iiJIZ::~ o 

897 



-~~~~•~tt~~m~~-~m~n&~m~~m*~*ili•~~&~~ 

~m~m~--~~~~~~~~~m~.*~~~~~~m&~~-~~~~m 

&:11t1-T~~H1ti o 
uf§ J£ ~* 1ffi: 131 : IilZ 1.tm JXL ~]Lvf1ti s"J 1r :c\:1=li:~fi%J 1f ;fn ~41E m nm: s"J 1:ftJIG~. x-t-Ti%1 

1f, "iD"1!£:ffl?HJTift ( :tzniB ffl!l, 6M ?1-.fJT¥!:, ~~:f{?t?t.fJT¥!~) 1if§JE~;zjs:Jffi:[;§ o 
~~Hffl:-~~~-~~~~~~~mtt~~~•#.wx-t~£mi.~~ 

tt~&~~:ltt~:ltt~?t~Hffl.HfflJJ\ZM~~~~131-: 

o ~~-~~~•~•tt.~~~•m•~~#•mm.~mffi~~•Hffl~ 

~X>tAf.<$:~~; 

o •~~•~••*n~*~~~~~~; 

o S~~~~~~I~.mm~~~I£Wh~~-~~~~~m~--~~ 

i~t~~; 

o S~~~M.~£~a~M~-~£~pHffi~S~; 

o ~~xt~£;zjs:~~Yi:f:E~ofliJ; 
o ~~*nm~~~ffi~e~--.Jffi:·~~~~a~~~; 

o ~~-~131~&~~~I£~~~~·o 

~rr~m~m~:*m~;zJs:lffi:131.~J£ffiJJ\Z~~rrm~m~. ~~•m~m• 

I£,:x>t~~gJ1t~w~m~-~~m~~-~•-~~~~&:11t~o ~1Em~m 

~JJ\ZJ1t~~*ili~.~~T·JE~_iEJffi:[;§ o 

• /G"iD"~Sl:i~~!f':!O (objectionable microorganism): /GPJ~Sl:i~~~~-~~~~ 

Aft~~PJWA~M:f:E~~~-~~.PJ:f:E~£m•~•m.x-t~£~~m.~~ 

ttm~~/G~~~.•$~£~~n~fi~.#PI~ttm~•~PJW:x>t~~~•• 

~ ~ /G"PJ t~Sl: E!"J }XL~][: 0 

~--~/G~ffl-T~-~£~~~~~~~. [;§~-~~£~/Gft~~-~~ 0 

®lffi:•~~~-~~~~~~~tt~.mn~~-~~~-~~~~~m~~~~­

*B1f¥!: , a~~~.IilZ~Wh~~~£~~-~~~~~~~-~~o ~M~~ 

Ii\Z~tt~~~£,$~£~&**~~-~~*nm&o X>t-T*ili~-~~JJ\Z~PJ 

Jf~Jt~ ' ~JE, #iSJZ{J!iJXlfl]Lo 

898 



k&~•~.~~m~~~mw~~ft~Wfu~~~m~•~~~~~m~m~• 

~, xt-T11JU~:1E:2&~3Clt~ o 

:1E:21tm~~~fikm~•~~~m~~~ff.~~ft~C~fik&~~~tH 

-T~*~)R·~*H~~#-*H·~~RW~mM.*HM~~~~~ffim~ 

~~ff~I?Jill::./FIPJrc£§f~ffl~fik&~M~~1:.1EBm-~3(JZ..¥5~ o 

~o1i1Jii~*rz:£~~~·!i~:ff~~·ii, ~~t~~:ff~~~~fik&~MitmM'EI~1:.i!J 

mM~-~~~~~-o ~-T~®k&*mMm~~~ttm,/FIPJ~-~~~~~ 

;f§1f t'Fffl, ~o1133:JIIIHE!, ffo:~, H~&!lm&, W<l$~It:~1Jo:lfiJ~ o ~mmt?t-_g 1~ 

Mftkm*oo.~n~tt#a~M~.-~~~o ft•tittm~~-~. ~m•~ 

-~mm•~k&~BMM~ffl$o ~%mt-~~fiW~~tttm•~•t'F. S*~ 

~m*~~M~ft~®km*OO,#Hm#~®km*M*HK~*AT-~m~ 

s91:.rc 0 

GMP 1:.!lm11JU£ffl~l¥.lii~~>Jt~fikm~*H, -¥}1:.R~ffl%iffm~~:ct!JFLilEo 

~fikm~~m~ft~-~~!JFL~~~-~~Bffi:JCM~.•*li~~m~~~~ 

rc£&A&k&~~MMttRo iPJ~.~tt~~~M~~~~%i!J~~~~ft-2it 

~mmffl~1:.rc~IPJ~-~~Wfuo 

A. i3i!E~$f!Ffl 

~Q(oJ~tJTk &·11~~89 IE!¥~~: 

• ~fiiffftMHtit:~~JIID!ff o 

• t-t•~·!im o 

• ~fi~;fl:c\ o 

• ~mkms9~~0 

• ~fJTkm~-¥1}1:.~MM~ff o 

• ~fitt~k m~:tl o 

• ~tJTkm~*H. *H·~~- *HlhiJJtRatrBJ, *H·£~~$o 

~u(oJJmtmM~%iff~ IE!¥~~: 

• M-EI~Mm~JL12 C ~M*-TA )o 

• ~~~~-M~~rz:£~t~'lio 

• I!:~ft~~W. ~oMitttit:~~D~A. ~Mff£ o 

• M-EI~MMit:, Mra:lfiJ, MM~$o ~ #, ~ffl;f!Fi1bl<~A (normalized water 

permeability, NWP) ~}~,:frm~ (total organic carbon, TOC) -*i-¥11l'M¥a~~:'Y:!fli o 

899 



Jj)IJli;d::x;J~ u[tij ~;fJT:ft,&tfnJE1I?~HJH~1~i!JIEI~8"J:5HJT, ~if~;J\f~~ (scale-down 

m~cl)~~~~m~~·**M~~~-~~~M~.Mm~:ft,&!:~JE1I~a~~ 

~~~~-~-~ill~~~~*••o m#~fi~- =~~&~~$~$~~U 

~m~~~~·~~~Mo ~~~-~ill~~~-ft~~~~$*fi.MU~~ 

~--~~g~~Jj)z~~M~&,&t•Hm~~~~tt~~~~tt~~.~~-~ 

~~m~~~~~§~. m~~-w~~~~m&, •ft~~~~-~~~~m 

ft~~-&~ft~JE1Itt~-~~-~~~ft~~.~~Mm•m~~~m~~~ 

IJ¥o 

A. JiHfift mi 

~~~;J\~.mt~s"J~~~~~~JM~~*t17rrt:, **-=H.mt~, **1fulf-¥, t-t~s"Jm 

~tt.-~~~~K~X~~~--.~~~ft~~~~M~.~~~~~-~~ 

7r~ o tl#8"J~;f)T:ft,&!:t~-~~r_m §~* 5- 15o 

~)Jij Jj[t£JYI§ !t:Yi$ ~iPW1fl-~ii.~ 

mtrr1l' mt!t1'Hs § 19!~ 11' JJn I:IfJ HHI\ , 19!~ iJ\ & N-i'-1JlfrYF, ~:iX 
11: if 1ffi i9: J:E as 1'lf 

i!U1Fo BfJ :rJt[ i'i?:J% tlH~;tn M 11L TIJt tl:', }J\1, ~ 1lll. r 1!$: 
IZ::%UJII, 

fif\12S!T- E~tttz 
~~ 

~~~HJ/,ili~ti:',JJ\1,~ 

mrf.:i'IZ:::ff:Xftt 
tf;{. 1-T ~ B ~ 1-T ( mock &N-i'-1fr!IYF .illl.~:bn~~. ~¥9!~ 9~ 

run) ~ :1: ( carryover ) ~ 
JW.±~:fJU 

f=&i!tJJEi!:Jf-l\\tL ~JJE~ 
& ttt jj:)(; &N-i'-1fr!i t1= if]j}f i9: i¥J "'" t£ tr-

f= ,fb J!Eii~J:Etl: 
r*~Jc5!t& i!lei1lliJm lit~~£ 

VF, jj:)i;1)'J!E*Wl{;\f(::ff fll, jj:)(;ti:',JJII,~llll.:;f~ 

Fo1K~1!!ffl ~~ 

Iff@!Wx:$, m;tJTOOi~ 
00*-3&, :JG:;f~ 

I-~~HJ11,-3&tl: &ttt ~Jm~lfjJJ\1,, Iff@! 
-3&tix1tt: 

~5!:$t-til-IV!i9:J:Etlfli 

900 



~j}lj ~~:rv!§ !t:Yi$ %-6Piifffr~ii:.~ 

M-tHI:1:.t' i'BJ 1% M ISJ M 
{~ 1:. !1m ffJ. fi1J ]Jd[ll ii 

1*1-¥~~~'11 
Fz!:tJT11- J.l!§:f*f¥~~:f{'l1~ilE 

1*1-fMISJJEM 1*1 'IIi~ :74~ 'fin i&tJE t!F 
( t*)~!j)(;{E~ ), ~j:!Jm:B'J. It 
?ifj'lJZ.I*J'Ili~ 

~~~k~A~ffi~~··· ~-~-~~-~~~*M,~~~~~~~~ 
•:itt1-Ti-f1ti, 1!1~5E~~~Jl'.t~~~~:1r~o 1i;f¥8~Jm'El.t#~l-liifir_v! §.m7& s- 16o 

~j}lj ~~:rv!§ mri$ %-6Piifffr~iL~ 

Mi~lm-El.IZ:o'tU.!Xl 
I*fFA;j*, 7,kii::li~Uiat &itt rff~J:Mi&tJ:Et~lt 

~7'G~'I1r9!1J m: 

mr~IZ:~~~'I1 
mraJ§"rmu#ft!;\;7.1<.** ( ~ 4lt1tt!!J(;4ij: N -1-1Jl!lff 1'4~1:Mi5t5Et~lt 

~ IgG, TOC liZ.~!if.$) 

t'£19§::&~5£'11 
f'£J.l!§:ifr~'l1 ( ~IJ SEC- 4lt1tt!!J(;4ij: N -1-1Jl!lff rff~Jj)fi&t E!9 9=' ~t!Fll, 

HPLC) !!X:tl:IJ=.maJlill!.::f ~~w 

IZ:*lm-3&'11 
IFf@Ji&$, TMP-Flux 4ij: N -1-1Jl!lff l!li~-3& 

ffll~:X;j tt, 

1:. t' ISJ 1% M ISJ 1*1-¥~ 
~j:!Jm:B'J.?ifj'.&I*J'Ili~ 

f*f¥~5i5cl1 5fj:'l1f!ifli},. ( t*)~!j)(;{E~ ), 1*1-fMISJJEM 
:74~1:Mi&t5Et;F It 

t~1:. !lmff:t ?i1Jl*.I*J -~ 

IZ:.iiE •• ;&)t;f)Ti$_m7-$:)t:ilJT~!Jmm~ J'b ( lf!.Vt) ~)t "2.7 IZ:.iiE", 7-$:Jli[ 

"'P.±~iti-tr¥MIZ:~-iiE~>Jto 

~~lf!.m:~~!lm~£.~~~~mkm~mmmoo.~s~m~£~£~•* 

I!:;5££jj§", :@}jt*ffl$JI''/ii!:;.-),i£o 

901 



A. I~~iiE~tftlll§ :8d7;1lrtlt~ 

T ¥Jff if~ 1* fF I 1¥ ?i~ ¥tv lk ;f§ {);). 1¥1 W; ;f§ fPJ 8~ I Z:: 1* fF , ~0 Tb 1¥, :i:I ?l!t , m $ 

~. fPl~~~¥tvlk~fPli¥IN*, ~~m~~#~~,~1¥N*, m~~~~I 

z::•~~#~~m%m~;-®~~•!¥JIZ::m~~:ct%m~m~!¥J~~*fi 

:PftliAo 
m~~~m~~IPJIZ::~~£1¥Im~~~~~·~!¥JIZ::•~.~~~£~~ 

~I¥I•iAm~l¥!m~m~~*~~m~TI¥IIZ:: o ~~m~~~~m~l¥1~*ttm 

~8~Jlt[EI3, JJ\I~:i:If4~*UI$T, JXL~~i5¥1ti, Jti2~1±!J~iiUt#:JGtl W;.iiE~~9=t o 
%m~~m~~~~~~m~fPli¥I~~~•*m, ~~-~~¥!~~~~*~~ 

m!¥J~IPJtt~W;-~MN,%m~~~~*ttMN!¥J~~Jlt[E13JJ\I~~~-~~#~ 

.ii£~~1=j=t o 

T¥Jf!-IZ::-~!¥Jm~~~@mJXL~Wffl~~-~.~~~~£IZ.IZ::!¥JJlt[M~ 

~ , T¥Jf!-f*fFIJ¥!¥J~~tt,IZ::!¥Jm~tt~ o ~k¥Jf!-~~~~-tt!¥J*~·, ~ 

m#~tt,R~~~-,~~fflh!¥J~~~T¥Jf!-IZ::!¥J~~;M~I¥1N*f*fF~ 

~!¥Jm~tt~M& o ~#.~~~~IZ::-~.T¥Jf!-IZ::-~JJ\I~fi~~~~~ 

=:1tt o 

B. ~riHI~~iiE~t§::k~liff~ 

·m•m~~~=*m~~*tti¥I•~~~~IZ::I¥!~£.~m•~!¥Jr¥Jf!-m• 

1~ ~I Z:: 8~ %'i ;J\tJUt! , m ~]§- ;WJ 1/$ PK~~ W;I Z:: .iiEW'J i'BJ fPJ zv~nf!L , Ji-1*- P'J ~ J.lt!.;zjs: 

%mt~!lm#ltl£ c •11c) tf/3% "s.4 r¥Jf!-m•gc~IZ.~#itl" o 
·~~m~~h~~:IZ::Jk~£~~~~!¥J~~~h~~~IZ::*~9=t*fii5f 

1ti --'=3 ~~ , fPJ B~-~ I Z:: .iiE 1tt & 9=t :bo 5!Df~~ ~ :Pftl iA ~ £LJHtiJ¥ 8~ ~ ~ ~ ~~~h , J!-

1*-1¥11Jo5£JOC~,#:Jk;f\}Li9!tl Jfl!m@m~~8~~~Jk£tti1-tiJ¥!¥JJJJ§~*1-T~# o 19tl~o, # 
J.Tt!.8~~~~~J.Tt!.* 5-17 o 

~J.VJ::5t~ ~J.VJ:i;:f$1#~ ~l.VJ:*ml 

m'±~BHCP 

It:i'l'l:k~l.VJ: ~~DNA ~!I!Hfil£1.9J:i71A 

~!W~m=lll!!9f*'J: 

902 



~mJ:?t~ ~191:~~1#~ ~19l:*Wt 

m?@1f!J 

iJ§~}flj 

1£-KIZSI-T 

mi£~E.X;;ft;1m1-t$:1nl i!JtJJf!J ~Hig±MT<'7LA 

w m JJX;?t OiJ ;ff ) 
I~il'§fr-~191: 

±:g$f~JJX;?t 

;ffi;f.ttfrl±l!Jm 

Jmf.§MC~, ~IJ Protein A 

;fftJL)'$}flj ' inl"fi"Jflj TVIf~4:1-ti~'71 A 

;ffi;j:Jtfr 1±\ !1m 

~iH*, mi*Jt~ 
f' &b ;f§ fr_~ 191: ~IBH{g±g$f Wi:T Vlf r.tl1-t ~r f' 1£ 

~:jtj 1~11fii* 

~~~m~wfflm~•~~®~~~~*BM~M~,¥~m~~~~tt~~ 

~~~~~~,~~A~~*tt~~~,m~Wffl~~~~~~~~~mtt, ~~• 

'li, ~~~:1:, ~~~51A~r:~s9I!r, ~~~~~!fft1'-I!rxt~~89-ftr~tl~.JJo 

~~-~~~~~£,~~-~r:~~~-~~~m~-~~~*~~0~* 

*~~~~~=~-~-~~rz:~~~A~~-~~~~~;~m~~~M~~~ 

~¥~;fHMBt:bDA~~-~:IR:I:J](f-, ~~~fR, ~*-~:bOIBt~-M.JJt~ff I M 

~;·~~rz:~~ffl~A~~~~~~,~~~~illillFI!r,A*~m~~~I 

!r~~~Fi&*~~!l!~~~51A~~-M~.3~:I=iJ2iiDj§-~7J<f-~tl~.JJ o ~~ft:P'~&r, 

:im1lt~~~xt~~tt*~~~-~rz:~~~-~~:ii11it~J3U~1Mo 

~~m~ti~.JJ ~iSJL1tm-E1W~~J.Kf-~ §;J=~m~ t~~~J.».M~~~~-3&'1io 

x'.t~$7t)'~m:~:bo51A~~~, :tm7~1§:1f1L %:1f!M, ~~-~, §5'G~iSJL1t~ 

:bo~~~~'li, PJ~Uffl~~~~~-T ( ISF) *1ii:if1t, ISF ~:1fO:S:~PJtl~;ff~89~ 

#~~~ LDso --'::j}t:il*~:l:~ t~{i; :im1if'~&r, * ISF ~ 1000, i~I~JH*~~~ 

~~m~~~1~, :tiD ISF < 1000, ~~i&~~~;t§jffi-~J§J, ~:im~rV1JIZ:~i;jij;j\;j:l~ 

~•m~~.JJ,WfflM~I!r~~~~~mJ.Kf-o~PI*ffl!fft~:S:~~~~m:l:~ 

rnE*B~~~~~~~Wffl~~o~IZ:£~~~~,~~*fi~WffloJt~I 

z:~r:£ffi~~~~PJ~~;j(f-~~~';ljt~~~r:£~~~~~0 

903 



· ~~~£/T~~~--~tt~~:I£~~~£~~~--~tt.~~~~ 

~-~tt.~~*mttc~•~l~~~~-~~~~nftm. ~~~~~~~~ 

£~g~~¥-&:l:-tE:m=::ff:at~&rffi3jtm1:t~;ft:l'~3t:l'~ o 

r£~~£~m•~~*•~tt~~~-~~~~~~-~.~~~m~~~ 

~~JMl1lt1:!:11t1-T. mm~JtJ1-t*tt~~~~~JMll1t1-T. :t~o~t~19U s"Jm=:ff:!@:ff~~~oo 

mR~··~*ttm~~~~~£~-.~~!@:ff~~~~~M~~o ~~~~~ 

e:ff:~~MOO&~~Mmm~~~~~o ~~~~~£.~~J1tfi=ma~tt~~o 

xt~-®G~s"J.:JG:fJLt';:m•. :t!Oi'Hl~t';:~~- (PBS), Jt1-t~i*J~, ;!tJJ!HtG~·tim 

~Jti~~~~~~~R~~~~*m~a~tt*3t~o m=:ff:~~~~~~~~~~ 

~i)(~~~~.mi'll1tfi ~iPW o 
• ¥~~±1J~·ti~~ = r~~±1J~·tirffi~1£~~~.mi'll1t1-TEfhA, m*m!@:=H-t~,8, * 

;J\, ~ ~r-&EJX: ~ !'SJ ~ £ sM~·tiRI !:~>R, illi~JXl~N:W1ti, ~s~N: *:5H_§_~g~ ~¥-& 

*m~~~~ili~*tt~•~l1tfim~~~~-~-.~~•#mN,m#~~. 

!@:=H-m#~~R~~~~~.illi#~~m.~~*·•affiEJX:-®•~~Nc~~ 

~)~~~-m~o ~~~~m~~~~~-~~-M~~No 

m~±1J~tt~illi~m~~~~~~~~~M!@:ff~~~m•l1tfi~~-~o 

~~~~-~~~I!:*~~~~~*~~~~~~-~!@:B~~~-~~~. 

:11t1-T±1J ~ 'ti Efij~ o 
• ~:tJT:ft-~RE~~J~~%irr~~: &:fJT:ft-~-!:JEl§8"Jt~~%irr~~~-~M8"J~t£ 

~~~~~~I!:~~*~~W·~~~~---!:J~~.A~~!@:~**M~~~ 

~ c ~m l :g:~* "5.6 &:tJT:fr~-EJ~'E1s"J~~Rt~~:%irr~~~~ 0 

· 1~~~~1'£~~= TV~J~~~l'i~s"J~ms"Jg~~m¥-&R~rSJ~£s"J1~~rm~rPW 

ftmilli#W~1£~m$*M~~m~. ~~~~~~~~~~~~~~~~~Mr£ 

~. ~~~-~~I!:~~~*·~~-~~~t£~~~0.A~~!@:~**M~ 

~1lltl £ c ~tiL) $* "5.5 T~It:s"J1~~fmt£1lltl " o ~at s #~1~~fm~rP!Ht~tlm 

~~#-~o 

~~11'-!B -----------~---

904 



~*~~~~ffl.ffir~I~~ill~~~~~~$*~**W~~£H~~~~. ~ 

~-~~~~£~~~M~ffi*~**~*Bmm.#~mm~~c~~)*fi~ 

~. §~~~~~~~~x~~.~~~§n~oo~wm~*tt~•~m••~~ 

*~-o ~~~~~m~mm~~~~~~~£~mm~~ffi~~*o mm~~• 

~~*tRJJl!.**M~~1fftl£ c •m:) $* "2.8 m~a~iiE", *¥-=FP'1~.±~11-mr 

~m~a~iiEt§*~ ~tt-~ o 

~~•m:~m~~mmi£.~~~£~tt.~~m~~*B~r~~oo~~ 

~~1iJf5i~:Y:t~mia~~EI"J~it .!::j3fJj:_o 
•mm~h1iJf5i:mm~h1iJf5i~§~~~7~•~~~~~mmtt, ~m~ 

~~~~.~~u&.~~~mm~#~~~~m~o ~~~~~Cm1iJf~~~-. 

*:tJTJt:ll.--t-mmi£Eis "~H~ i'SJ" o 
~~~~~.r~~~~~~m~~~~*·•~- ~~~~-•m:m~.• 

-~~-•~m•~*- mmm~o ~mmi£~H~3fJj:_~~~.~~*m*m 

1!, iM~~{~*'i1:~~~~*1'J~~o 

~~~&.~~~~~~*~.!::j~£~M~~*fiU&*fi~~.~~Mm. 

i!E~h~ o 

~~mmm.•m:r~~~~P'l•~~••~~mmm. ~~$*~~~~~ 

{ift~~~~ftfflWC~m~aJfiJ ( ~0 CIPlOO ~ CIP200 )o 1~iaJfiJ B"J~~~~JE:)j-~f4$ 

*•·~~~~£am~~h . .!::j~*~•~tt.mmm*~~~~~~~-~• 
fi~~ffM~*~~~~~*~~~ o 

:xt~mia~~, ~ ~~~ fE ~~~fof;Jt~~tt1#i&Bt~~~ 129 *~ll.it o 
·•m~~ = •m*&k~m~m.-&mttm~~~~~-~~~#r~~ 

••.• iiE~ffl-11:M~~Jt.i*.M'I'ti:5L 
••~~~--~rt~~mtt~m••~~~~mmm~.~~•mmm~# 

cJt~mm•~~#*B~H.~m~~.mmm~~.mtt~:5J-.!::jmm~~~~ 

~) *1'J6lJ:~ o 

6ll~~~~£~~¥~tt~m.~~~~~~m~~*B*m~C~)~ 

905 



~~~~~~o ~~.m~~~~·~~~#~*~M~~~~~~~~£*B 

i9N~ o 

m12-(~ffl+=~~~JiMirtJ - ~j;Rj1;ffi-Wi;)j}:@!JR~1J:k ( SDS-PAGE) ~;J:;mfrTJJ§"E!"J~ 

£*B~~ . ~~*m~.m~~mttmeB~~~~-0~~~~~~~~*~ 

:1J1!~nlW~%EE*:fJT1!~, nfH~Me ~~~~ffl'IY:E1Nt·iii£ o 

~~~*BM~~~rw~*B~OO~~~W~.~M~~~m~~~~W~~ 

JJ!ti ij:!k*~* o 12-(ff:l.M~~tifi=f 8"J~~iL~1E£¥U m:'J\1t, mm1f'ffl" Jt8"J~~iLt¥1r!i8"JI~. 

~0 FMEA, FTA, HACCP, wfl·~~ o 

~m~~~m~~~i=f•~~~~~m~~~*~~ , m~~~,m~~~, 

W~~~~o m#~12-(~A:1JOO~~: 

·~£~M = ~~~m~~i=f~£~m~~~tt,~~~~,m~•~~.m 

*~~~£~M~~~~.m•~~~~~~~~-~~*·~~mJI§"~mm~~. 

~~PJ12-(:f!H!~£t~'t1:;fn~~3.KIZ:'Ii6G, ~s~~~~~~-~8"J%i!J&f5?:, fffUJE~ 

~EI"J~M~~)jt o 

~~~-~~i=f~£~m~~~~••,m~*~,m~*~~.~~J£~£ 

~M~~)jtstm12-(~ ~~JL**1rAL~~~£ i'BJxX¥'5~~~iL o 

~-~*~~~£~-~~*~~~~~IZ:~-~~lW~~~I~~-®~ 

Mm~~~~~~MI~i=f~~o ~~.~~~•7itf5t~m~*~m1£~.~~m 

m1f~mm:JJ§"-~~~I~JJ§"~~~~·~~~oomc~m~I~~JJ§").~~m:* 

ft~~M··*B$@Wm~mft~~M~)jt*• · 12-(B%~ffl·~~~~~~4 

~Wl"t Ji:f.3&t&1E£8"J~~Jjt~>Jt o 

me~~£~M~ttwi=f;~o:m~~~m~c~)~~~~~-~~tt.mm 

~1!:n!G~~rr!d1:~~ 0 ~~. *mm·~me~~~~*s"J;~o:m~~ CHBEL) *•m~~ 

~~~~ B"J o m ~~ PDA ~ 49 %:fit 15- Points to Consider for Biotechnology Cleaning 

Validation ({~~;Ji:;f:if!fif-f~tif~~~};'~(}), ~~ME!"J,~~t~trL®t (TOC) rl~)jtffifF 

~~~fffU £~~ttrjM~~-t*s"Jm~~t~Fr1L ~~~~m·~rm~s"JJ'~Mm~~~oo~3F 

fffUmiWtf}~ (ISPE) m#mtt~· (comparable quality, CQ) n1!*1'TJ'~M~~)jt 

if.o 

906 



• m~tf]fiJ ~ 00 : 1t.J=tf@"c:/Jm~tf]fiJ Bt , '$~ T 1m WC:/J i¥J $1,.-f* n'Mt bZ_;f§_:kf§ ,~JJ.J'E?t 
~~~-o~¥~$-~ffi:kmg~~~M~No 

•m~m~~~#m••~~mmm.~~#~mmm~#~m~~•m~~ 

~~Sj~~~N, PJ~1tffl¥.i:Mffl7j( ( L3~s/cm) ~;ffi~J¥]£iJ!:1-tJ]( (5.l~s/cm) ;fjjl1fo :!! 

#-~i¥J~~~t~~~~C¥~$ttftm~M~MI£1¥J~~)~-i¥J~Nm~ 

~F~o ~#--(~--~~)~~~~--~~I¥J*~~~~-~~~£~, 

~llt1tffl$'i":l:it•~tt$;lHJHimi¥J o c ~~ PDA ~ 49 %:fli-'ff ~~!Jwr1st*m~tf~iiE~m 
~,~))) 

·•~~~~=~m~mm~J¥J•~~~~. mm~~*~~~~•~•J¥J~ 

Mo ~#i¥J·~~~~-~~~~~-~~~i¥J~~I£~~~Nm~o ~#RB 

:kSiU-M8"J~~~-~~1~~~~~N;f,j('1f ( 1-2cfu/cm2 *iif!I&~:/J~ )a 
* ffl ¥.i M ffl 7]( ( WFI ) flP t)t !!& ~ Bt, - # :/J ~ ~ 1! ffl ~ # i¥J WFI 89 ;f~ il 

( lOcfullOOml ), jj-:/J~~1!Jf1100cfu/100ml ~ 1000cfu/100ml ~9=J J¥]-1-a 1tffl~ 
~~NmJ¥J~--~~~~4mt5t~~*fi~~~-~~~-~Wa 

·~•~••=~#n••~ilPm*~J¥J~M~••· ~~~#®ttMm* 

( WFI) f~(i ( 0.25EU/ml) ;f§IPJ o ~O*~~I£~~$~ff£~4 _ts'-]~~. PJ~¥~~ 
• a"Jiif1ii ~~1M ~£HJM ~ •• ~~N o 

~T~~mm~*~~~~m~~£~tiJ¥J~4*iif*B!I&~.~•~#~J¥J 

~--o~~l¥J!I&~:/J~~-1-m$B~~~l¥J¥*~· a -M•M~~~~*ffl 

oo#!I&~:JJ~.!I&~:JJ~~m§m~~-•~!l&~-~m!I&~~~~~~*•J¥J• 

f{;:/J~ o 

• §m~~~= ~4~§~1W~#~'$~T-~89 o ~o*~4~:itt1-TT-~. B~-J.Jt 

l!ij-~ o ~P1!~4~ 8 #1tffl~~'$~T-~. fE!~~T~Mi¥Jifftm'~i¥J §~~-, 

BiiE:ftt~~~Bt~4$Li~~-=f~)j;k:~o 

M~~~*~~-®~~·~~~4.~mm~~~PJn~~T-~I¥J o ~~~ 

m~m~~~~~r~m*B§m~~o 

• -~ll&~: -~!I&~~~$1!:~&$L!I&~f:fl::'i:i39Y~M• o -~!l&~f:fl::'i:~z~B 

~~m~4J¥J~m-*)j;k:,R~»-••mmJ¥J~~o ~~=•wPJ~z!l&~•~~ 

iif-~~~-*~-!l&~o-~oo.mmc~rPJ~m)».~%~lli:'i:o 

-~!l&~i¥J:/J~'$~~-~~H@~$~~~*·~fi-~ll&~i¥JA~'$~~ 

907 



:11~~ s{J±'&flJJIEJX: @J 45t¥rP!~iJt~;tt o 
• Yf*¥5ti~R*F = x>t-T;lft® JK:Il!~/G$~:it!:1-J~1i\I!Rt$ c ~o~i~n~m) PI VJJlUiint¥3bJ< 

:tlt$o 
ntmmc.*F~~~~~~*~~Hm~~mmtt.~-T~~mm~~&. @]~$. 

1iff3'G/G~&,~s{J, :tA1-J:tc.t$s{JAfft ~~~:i:i~~s{J±'&f1J ll o 
·~m~:tc.*F : :tc.-~~~~~~m~.•-T~4~~~~mc.*F~~.m:B~­

F&'b s{J!:tF liUflfiS o 1:Eiflfr~ 15, x~·tffiR~~s{J~~~:it!:1-Jt&rJW, *ffl5trtil'idt-~ 

~~ 4 8{] ~$ ~ ~ o ~o *~~ :it!:1-J JE:i:% :tiT , JJ1U xHffiR ~:itt 1-J~:Ji\:tl*F , ?'~ 15 x;J;f$ 
&'b :it!:1-J:it!:-t/7%;fff 0 

1:EiflfiS·~~~~~~-~~~~%:tiT~~.~%:tiT~~~~~:i:i-~.~ffi 

~~·ti%;fff~~5fl]~~~~-!'1~~ 0 

~~tt%:tR~~~m.1:E~~M~~~~1:E~M~~.ffiPI~~~~JEHM~ 

~~~0 ~*1:E•~~~~~§~%:tR~~mtt~%.~®~tt~Pin~m~m~ 

5fi:I~~~&,-~,iflfrsm5fi:IiflfiSI£~F~o~~tt~~~ffi~-~(~HKC, 

UPLC ~n TLC ), :J'ti~~ C ~ffi~5r , PI%~nn5r) ~.&~Et%tff~o 

~~~~·ti~~iP!~:i:8{J~-;f!tr:k3&8{J·ti&, ~Oi:fl.~$.~0,g,~;fJL~ ( TOC ), ~PI~~ 

~-T~~%:t!T~5fi:I/G~*~ o !:t~~~~%~~1:Eiflfm:i:i~~£!:t~m.1:E:k~~ 

~~~~~;(:EiflfiS·~~~~#/G~~~-ffltt~~.EJX:~~~~~ffltt,®~~ 

Jtj,g,~;j:JL~ ( TOC) ~%;fff:1Jl't o 

mrs•~~JtJ~oo~•~~-~Bm~~-rs~~n1:EM~JtJ~*~•~m~ 

mi&!:tFF&'bE!X:M~Jtls{J¥flfiSJf'J1lt-T~f4~i-¥1ii~JE8{JPI~§l:;fffll o 

•%ill~~ = ~~!:tF~~~~4~~~F&'bM·,~-~m,~:tR*m,~ 

tJTtt, l~w~rll:i:irm nmrm*m~.&if13%;J\ifl3f4 o iffi~PI~M.~4~ttJm~~fi~, .fJ 

&,R~.&I£~mtt~~OO:it!:B~4%ill o ~-T~~!:tF~~.&~/G~~~F~/ 

-~~~-~~m.~PI~~~~JtJ~~ttW~5fi:I#•~~~~~*:tR~~~*tt 

~~!:tF~.&~~~F~PJ~iffi:i:i~/G~ffi%~~,~~~:it!:B~~~~%:tiT 

~~:it!:1-J#.5fi:Ii-¥1ii [))fiJHJ£1-t*'ti~¥~~~ 0 

908 



• ii-J}f!ffl!61~m~1%t~B1i'SJ (dirty hold time, DHT) .&m1aFo1%t~B1i'B] (clean 

hold time, CRT): N-1}-f!ffl!61llli*1:E-]E89B1i'SJ I*J:itt1-Tm~I2A~:9Gil~ll!, 15~~ 
~~~~£~-~~M o ~~~~*~.S~*~~1:EB#~~~*!6~~B1:ittfi 

CIP, ~iiEB1/G$~:i:1JJt~t~:Jtffl~frJj'B] !WiB11SJ o 
mffl!6.N-J}~~-i!fflfrsllll~l2A~~~~~~·l2A1%~/G-15~ o ft~~~~ 

m~J5/G~:i:1-T~B9N-J}£~~~N-J}Ji;:•MrSJ~t~~!lmitt~ o 

~~~~*~.s~*~~:tEcwme~:tE~Mttm•~.lllZ•]Em~ml2A~ 

~-~!lm~*C~~•m•)~~~~~~~~~ml2A~~~~mtto llll•~~~ 

:tEN-1}-f!fflzfrJ:JE?t-ft~~•·iimra o 

•mm~~ = ~~-•~-H*m:tE~MmM~~~mm~~o~-f!mm~~~ 

ffliai!:B1, $~~iiEN-J}~iE#:f*fFW:OO o 

x>t~if13:5t;J\~~14m~~*ffl~~s9iffH41rf~Vl~-¥ I1'ifm~~o ~m:f-f--¥ rmm 
B1.$~~~A~~~~.&~~~w~~lJt.*~~m:f-fA~mm~#:ittfi~~o 

/G~~N-l}!ifl3#m~~~/G~B9M~~~ o tE:ittfi:5tmB1$~~~89~~.R 

~~~M~~~~~~-:5t~-mo 

~iiEJ!Ijffliai!:tE~1'-~£~i!JJWJ;WJ~~~~o :im#~* 5-18 --t;f!F~:r\J1H~~ 

1'X>I-I'* 
1.[_1)\._J~ 0 

JjiJjftl tl~;ruJ 

8 'ljt.ll[~tl 

~Mt!:.ll[1ftltl 

~Mifi.ft: 

~t=~'71.A 

~W:*'7 1 .A 

~wrr 

& t7z mtJG at:tAfi 

~AA·iiit:JW 

*!3i:WZ1¥!3i 

J=j :~: w iiJB ~ :~: xt m 
rtf f' ~ Bt;f§ 1PJ 8~ f4 ~ 
!Xl~.&if1ii 

£r !Xl~.&W1ii 

.ll[~tl~ § 

§i\1\1'&1!1:' E£!.~.$, pH ffi:WZ TOC 

.ll[~tl~lHY!.$£r !Xl~.&W1ii 

m~I~~~~m~.*m~~.ll[~~~~. ~ 
14:JR~. 8 'lit .ll[~tl, ilffl~. ~]!~~lf~P(<ij, :5ttff 
~~.m~••.!Xl~Wffl .• ~m~~-~~-~ 
]!~ 

~*•~am~~~~.mfi-~mi:XmtJG•~. 
'71 .A£xtm~ ~~ JJW~~xt~:i:~~14~~mfim~ 
~1JE:WZ:m:~TF ~m~I~ 

~*~IPJi&t*. :wz•~~l8i&t*~~. ~~~5'rm 
fi-~mi:XmtJG•~·~*~~IPJ-J&t*.~*~~:~: 
~~14a<JH~iJE~>Jt:m:~7tmtm¥t~iJE 

909 



Mi:i9!tl~:ru! ~Plj} Mi:iY!tl:rffi 13 

1[£@1J®il @!l®iM~~12£8&12£~-~~m•~•~.• 

ilfU&@!Il!Jl *~~fp~ #<~?siZ:fB:kilfU&~u CAPA, §:J?:i 13 f~~~~l]lj[;fi:J 
~~~ 

N~iiE N/A -~~~-~-*fi~~-~~*~~fi~ftnh 
~ii:k121-t~1!f~:E.m::f ~~~atPJ~~rm~N~iiE 

· ~-~~~~*=•~~~~~m~m~m~=~~~~£~m.~~~m~ 

I£*~~~~m~m~m~=~~~~.m~~~-~-~I£~~~m%~~ 

~~. m~~*-H~~m~m~=~~~*~~~~~•·*~-~~m•~~ 

~1i}hA o 

~mtt.m~*~ey~~~~£~m.*#~-~~m~mm~m~.tt~~ 

•~m~~~·**BM~~~o ~mtt~~~M~~~~-~*~~.~~#~ 

1l::.illt. ey ~~ •%Hffi.~£~ m o 

·~~~~=m~m~~~~*~m~~*0~~m~•~~•**~~~~~ 

1Jffi C ~~l~IWJ:M~tJL. ~~M~ii~ )o 

~~m~mm~m$*~~~-~~~~*· £~~**~~mti~£.ffi~ 

mum~~£~~~~~0 ~~*~-~~x~~~~.#~~~m~m~~~o 

• :i1t.¥%;fffji;f (process analytical technology, PAT) 11#:8'-J~ffl: ¥¥f?~t.¥~~ 

fiJ PAT iN:ffi*~~ffl~)fljffl~PBti00~ :1:~1if§~M~fi~8"J:fenlt a ·~~~8'-JM?~f.¥~ 

iN:1it %8'-J PAT ~ffl~i:l=!~$, TOC bZ. 't:R:J!1J}t~!f'm;fi?Y!~1! o t~~IJey~#J·i:l=!~$--'=3$~ 

t.¥~~~:W:J!.lz:.*J:i:*, i:I=!~$)J,jtey~~~ffl~ PAT~~. {.§.~-~~-¥1]~~ TOC # 
~A*~~~-U. ffi~~:ct~~~-~MI£~~~-~~~~-o ~~~~­

~~-*t~HIJ ~~1F¥Y!~ iai:Z i'SJ8~N:l!S o 

tk·J!fiJ ( ~) ~~;fiiY!~tt#*~#~~ PAT, Q~iY!~~~~~:J£ffltli£zt~~, £{f] 

ff,}t{J. {J.~'f}cJ!fiiY!~IA, ffi~~~f*Z~ PAT IAa m!!'!i& ~, PATey ffl ~Mi~~ 
*~Btn.Hi MW*i-\;;M~~iiE o {.§.:EJ,Il,&~ § ftr{.tffl PAT tt#I:J1ii§iA~*7&W8"JMffi 
~*c~•~~~~n:l:mtt~m.m~m.•~~LZ.~••)~~~~~~·~ 

~~i1f.¥~~*M¥~8"J~Btn{1f o 
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~~fi'~g ------------

~~~~@~,m~~~~~~~.~ili~*~~~*tt,ffiB*M#rr~~ 

~o LER ~t~rr1JeJ§00~~~-~~iJ\}flj ( LAL) ~~:Jr)l!;j§r~~~ffiif~~~at, :7C)i!;j§ 

r~~¥U:7CJf~!Jm1!itlJfU9='~:bot~~~~89fJ\l~o ~00 FDA B~3f~€J55{1!i~~>Jtm1~JUttm 

iiEaJ!~iJ\JfUY! (en LALBET:Jr)i!, USP<85>) rr-~BtfBJ~h\:bO:fif-~£9='@45/:~~~ 

~~~.*H#m~®M~~*~~rr~!lm~£kmWm$•9='. ~~•~0 

~~ PDA ~ 82 %1~% Low Endotoxin Recovery ( { 1~~~~@~~ ), ~B~~Jjt 

~~~~~~~~~*~~~£9=', m•~~~m•.~~~~~~oo~$xY!~ 

iU;:::: 50%ti!i'!i, en~LER~~o LERfJ\1~:7CY!Jlli:i:i~~*:iM~ o ~J'b~Jit:#;f!J&i:fll! 

:Jr~m~~~~~~~~~-~m;j§Mtt;f!J•~tto ~~~~~;j§M~~~.~£ 

9='~~~~~~*~m~~~ffl~*~;j§Mili a ~~.-~~~£~B~--~~ 

@ 1&$tf!l~-JJ\, M~~J'bh\!!R~ ~;j§tf!l~ ~ii::kftJCf#fr{BtiEJ a 

LER m~~~~ ~"@C}J nlt?J·lf!.a!E51~, m m~~~~-'=H§: B~J'bt~it-5l~ o fJtl~O, 

~it- JfU ;tn *1m m ti:JfiJ 89 £1! it- B ~ iiE aJI Jlli 1\t ~--'* ~ LERo r~ rm , 1~ if rr-# JJJt :5t c en 
~it-JfU~*iiifflti:JfU) at, /FJ:cm~~~J}-'* LERo 

LER M~J.lllitrr~ rt:if§*~r.ffi!t!Jt;f!JatrBJr ~fro rt:if§*~t~:®:;ffPJ~~xt 

LERtz:~~u(riJB{]I!:t/7~, fJtl~U, ~:bO~LlJ~@~, ~it-JfU, i*t~BtlsL 3ffr{~WI~ 

*~~I!:tl7~ o ~I!:ffi*t!7~~/F~~~J3t;f!J~~r~B~, ~TM~Z~~ 

m~B;f0~~3fMM~,m~:5t~~r~m= 

• ~n*I!:if§*zv~~~~~ c 2~soc) ~1tj:r~1-Ta9, JJ!UM~l.llZ~ 2~s ocr~ 

1T 7 7C o 

• ~n*I!:if§*zv~~~'¥:~r~1-r~, JJ!Ul.llZ~ 2o~2socr~1-rM~, MJ1:atrBJ 
¥~ )Xl,~]Li-\f{i!:Uf@ ~ 0 
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·~*~-~~I£ffi~~~-~2~~T*~.-~~$~I£ffi~~~-~ 

~mT*~.~~~2~25~T*~~~.~~~~£~K~W~-~o 

lli 11: ti 8"1 ~ fO; tit :fif!! £ :PJrl ~ ~P3 A JE {i$ ?/& :1: 8"1 ~ ::$: , J3: ~ :§i}t PJ ~ Ji :ii-~ fiffi :9~ S"J 

Bti'S]}~O(f~~~sJ:R:Bt@! 45z.:$;j\~ 50% 8{J _!fL~Bt i'SJ,~*1-Ti-¥1ti, ~:P}fj~£~ .bt~ T 

LERo 3H~-f!Pli:Ji~fij;8{]::1J¥!£:1:~:bo~~Fi1ifi;f§~Iffi=fliR~, #i»!U ~~fll"iiri'Hi 

~13-:l: o -®)¥£:tiim8"J5~JIHCIJ11l!J ~~iff'Fffl8"J~1:£-tl1iiE~PJ§~~Xf~_lfij; LER lJ\1.~ 

~ffl o 

uR~~~-~PJ~~~£~m~•~s*~~~~~~.~~~~a•~oo 

! 0, t~J10 Xf-T1J~®VJ=1fr~B~~f'F:7g~~JfU S"J o ~ll:t, ~~~~fn;LER~m':fifi!PJ* 

:7g = 1JJ:m:~£~JJE~til:i»Ju :Jr¥!, ~'tij(£x>Hfllm~•~s"J~¥»Ju tt~n; *fflfiffi:9~~££ 

~~~i»!U~~ff , ~%'*~~i1~Mi~S"J~j}J§", 1J31'~*Ji;~iiS"J LER lJ\I.~ o 

• Jii1~£J:m~JJI[~~fij;tMfJ1ti!: ~§)t;tif:lt LAL BET i=fffl-T¥~~1CIJ11Jtl~1~m~ 

l1.::1r¥! ( ~-Ttlt~*i»lUiJ\i:f ~BttxfP.~£@! 45z.:$ < 50%), 19tl ~O, ~£pH tEL :!M~B 

~~fCIJ~M,S#~£~~ffl,mif~~*~ o W$UR~&PJ~Jii1·~~~~ 

ffi~~~m~,Xf~£~JJE~~~~~k*M~o ll:t* , TMF£::$:~ . ~1r~~ 

~f1J7£!Jtxf~fllii~·*S"J±~JJX;*~~$-S"J@! 45z.:$8"J'(f~~ujtij, i:l1£:3I~£~S"J o 

~~*~ff~~~T::1ri!:F£::$:~W~.~~£i=f~~*ftM,~~i1:1:~=1fr 

~mt~~, *ffl:1HJL~JfU:I:~:bo~£S"J~7.ktt, v11tiJt1m LAL ii\JfU ~*ffl~F LAL ~· 

*i»iu iJ\1r7t~ o 

• Jii1~~~~1!W~:Jii1~£J:m~JJE~fim':fif!!~~.IiT*PI~~~~~~ 

1*-~£~~¥»lu iU ~:bos"Jgfllm~•* o ~£~:bo Agfllm~•*#~:ff~:'i:~JJ.J§"* ~ !=f 

oom~ ~ W!JlO n42 :m~~lr¥!*1-Ti»l'J ti\, rz:~~f!PPJtt~s"Jgs* = rz:~:m~&~~~ 

F~t~~&~o 

~o*:boAgfllm~•*»~:i:J§"Wi1~~t-5zlti!tz:~:m~&~. ttlm:J£.ill!.~~%:m~ 

~lti!~P3A~ifi3F£71~1-T~r§J, 1i:3I3f.btl±lif~8"1 1*-:9r~lti! o 

~*~A~m~•*a:i:J§"W:ii~~~lri!*tz:~:m~&~.:m~~lti!PJ~ 

~$~, 1.§.{t.ill!. J.ill:i~~~:bO J7 1~ LER S"J~:Jr JJJt*llliS"Jiffi=f:l:~':bO tffi:9 ~8{] i:f~~flliipq 

•*OOiJ\ o ~~Ji:ii~~B~PJ~~*A~iir:kJ··~~-~#,#~J§"ff~Iff 

i=fF~~~-~~~~. ~-~lli~~MJJX;£~~~·-13-:I:o 
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}¥;% ~fF:!V~ 
I~;fftk 

i-fii!i 
~LER 

1 ~~~£(~~+*~·-~)·~~ 
~ 

LER )X\,~_fu ff£ , ~ LlJ ~ "@~ jl!(j 
2-8't *~bo 

2 
~}JO~LIJ~mi~ ( PS) ( I~EitiE:t£~¥H 

~ 
LER )X\,~_fujWJ, IE] EJ~·*:::ff~ 

T 5 ;]\13;j) LIJ~IDi~~HuMW~ 

~bom:B-~~£~: ~~ + ~w~w~ + LER JX\,I~iWJ, IEIVFml*!=!i 
3 ~--~(t£~o3ft~·fF,Mffl~- ~ 

~tE7f7lJI~:!V~r5W!~£ 
~W~~~mrp, 2-8'tT:Ifg~ 5 .X) 

4 ~-~-~8&Ct£~S~#Tmfi, 
~ 

LER JXW.fuiWJ, IE! j;;:(:E~yH 
~iiEEI<J:ftiE:Bti'BJ:1;; 30 ;Nit) T i'li:t~Bt i'BJ :tXK 

i!iHj:UJ&:t$lit7lJ1.:Y1\iiP!IJ ( ~~iiE~ QC :t$ 
QC ;f$ £ 1fg ~ B;j i'BJ 13<] :® iiE 

5 
£~7lJBti'BJ:1;; 2-8'tT:Ifg~ 5 .X) 

;;fmffl ~LERI~7G*-., J1L Jf!. J!h 
mq.:r 

1£~ 5-19 i:f, t/7~ 2, 3, 4 :Ujff]Ejg~I!:i'§:kB~ LERo :tzo~-~I!:if§:kB~t/7 

~:tE 2-8°CT:it:H:Y, ~-~ I!:if§:kt/7~:t£1i[7llfrr:it!1'J, JJ!UmtE 20-25"Cr:it!1'J LER 

1VfJEo :t£:13:~1§tlri=f, LER {5fl:t~BtfBJ1iJfJEmi*:it!1'J:S:-/f8~~M':BtfBJ, ~Pt/7~ 2 fllt/7 

~ 4 :ft:IPJ~fFBtfBJ: 5+30=35 ;J,Bt o 3f79::ff~mt/7~ 3, ~.:h:tEt/7~ 4 ~~1~7JllU3t~ 

Bt-!f1iJfJEPJI:Ji!~t/7~ 3 s~'l'~&o 
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*~~~1*:1~: 

rr::71:.t'm111u£ c J¥L:J:JL) B"Jtt::f:~l$mt:~to*B:.~ 

rr::71:.!1mtu£ c J¥Lm) *~-a:r t~t:t::wt~s~B:~:J:r.m 

~~11-~B -------------~~~ 

tt::f:~f$ (technology transfer, TT) :ii 1if.:;ff.!M'F "I-E:", rmft!ot_mfp_91 § *:itt1-T 
~~o N::f:~f$jj1if*ffl~§~W,#~~*~~Ef"J~~:itt~a 1:.!1m~£(J¥!.m) 

B"ltt::f:~l$~~#~-~~B"l#Mtt~~I~.~~ffi*m~~~.~rm~~~tt 

::f:~f$B"J~ili~~~~~l$:m1:.FI~;@*~~~;®1:.!1m~~u#,1:.F~ 

.#,a~~-uMR~~·•ttm~,-a:r~~~~~;@~~ffW~F£1:.~m 

AA~*B"l~*to31n.~tt::f:~f$B"J~~~ o 

tt::f:~f$~~~~~~~31;;f:~f$B"J~~~t!JI~3i::f:B"J~~~.~~~1:.~ 

F£1:.~mAAB"lff-~m.mw~~*~~~l$M~B"JffW-*~B:M$*~~B"J 

Yf~~P[tij o 

Ji1if;g]f~ffl~,JT*i$if! (investigational new drug application, IND) $:J:it1W~1:.8"J 

tt::f:~f$;:f~1:.~ GMP f*~r, ;f§*~~-ey~~ GMP f*~r8~ji;;f:~f$$$J o :Xf 

r IND $:J'It~JI-m~%-:wt~~l$¥U GMP 1:.FB"Jtt::f:~f$$$J, ~~JJUft!::tt::f:~f$$$J q:t?lV 

RIND $1U"J GMP :J:tt~, ftm!)JE~~OO* /IR:Iil~s~ GMP ~>R a 

*mF£R~1:.FI~B"l1:.~mAA,tt::f:~f3';-a:r~~1:.~::f~~m.~mm::f 

,$j~~y: 
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A. IND $U*mrl{b))KWJ-¥i!WB9~/it~f$ 

'EI~ IND ~r¥UilffiJ3lC~ri¥.Jttl!CrU$, ~EdffiJ3lC!lf)-~~~i¥.Jttl!CrH~ o J!Ji1ftik 
~~-#~-I£~*-~r~~~~~~I£1¥.J~~tt~,ttl!C~#~~-~T 

~~*~ - ~~~~~•~*~$*~~o ~llf)-~i¥.Jttl!C~#m~~*m~mm~ 

i¥.J~~~~~~wm~*~,~~~~~tt~~*~~o ~~~m~~~~£~~ 

tt~~~tt~•~¥.Jr£~~c~~rz:mc~*-~•~••~~-~~r~~~tt 

~-i¥.J~•r£~·~~-~~~~~)i¥.Jttl!C~#m~,J!Ji1ff~*Bffim~¥.Jm~ 

ttM~ o J!li1ft~llf)-~i¥.Jm~ttM~~*~~~~m~~~llf)-~~ooi¥.Jm~ttM~, 

~*M~Ilf)-~~r£I£~~~¥.Jw•.~~~·~~ww~*,m~~w~~$~ 

~nm:~~ o ~o~~~. lltllf)-~~~s{Jttl!C~#m~m*mifE!~1*1.m~~**m~~ 

8{]%~ C ~o;fi-JE$m) ~~~WmttJ o 

r£~-ilffi)}l(~fl~ (pivotal clinical phase) I£J!Ji1ft~~flliill'.1-tllf)-~i¥.JI£~1~ 

-~,~*~~:J;(J!(~#,~:J;(J!(~~-~*~~flljill'_~llf)-~~~~:J;(J!(~#-~o 

~~i¥.Jttl!C~#~~B~-i¥.Jr£~I£~~,~~-m~~~~Wffl~tt~~~ 

~Wo ~m~~~s{Jttl!C~#-~~R~~~~s{JI£~~*/J\ [~JR.~ B~m~~ 

ittl£~~~~M~ttl!Ct~~~JnU C -JJ\1-T n, 2021 J *I&~ffl%~~~Wmtt;t~~o ~ 

~llf)-~,J!li1ft~~~~~~OOI¥.Jm~tt~a~ttM~~* o ~$%~*W~*%M 

~~i!JU£ C lf!.tJt) $% "6.2 m t~·ttM~" o 
~rmi!JU£ c lf!.tt) ttl!C~#J!li1ft'E2~~31~s{J:ct~*o~~ik$fffii'l~fFs{J1§-:rffim 

~.ft~~~~~~~~~ri¥.J~§.~~~~~i¥.J~Iww~*· ~~A~~~ 

s{JI£1¥.1*~~i)'', ~~#s{Jr£~ifE!~tt*~~~~&F~nlt*~~rf~L@,, -~ 

~~~~~ffi~i¥.1%~~1*1¥.1m~~~- o J!li1ftm#ttl!C~#m~~~§~~~w 

W,*ffl~~~~IfF~-#~.B~~$-~%~.~~~JJm:~~-~~~*~ 

i¥.J%~Jcn\t o 

ttl!C~#i¥.J-~·tt~*m~~*J..A45 ~~IWW~*} %M "3.4.1 ttl!C~#" o 

*•~m~~¥.J~~~£Clf!.tt)~¥.Jttl!C~#~~~T~T1*m~~~mm: 
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• ICH QlO Pharmaceutical Quality System ( ~ ~u"bfl!J::i:f*-* ~) 

• WHO ECSPP TRS 1044 Annex 4 WHO Guidelines on Transfer of Technology in 

Pharmaceutical Manufacturing ( ~ ~ £j::f'=':jJZ::;;ft~1$1§'Wj ~) 

• ISPE Technology Transfer ( Third edition ) [ ~ :jJZ:_;;ft~f$ ( ~-.It& ) ~] 

• PDA TR.65 Technical Transfer ( ~ :tlt:;;ft*~f$ ~) 

7Gi~~,btj::1£0RJ r*J$ ( xtr*J:tlt:;;ft~f$) ff~i~RJZIBJEI~:tlt:;;ft~f$ ( X>f)t~:tJZ::;;ft 

~1$ ), ti:f#*ffl:5Hfi~~J]fii:8~Jjlf §~JJEit~U o j::!f't!J1fftlu"b:tlt:;;ft~f$J.i1¥fPJ!).J:5t/9 51'­

llfl~, §tsit~U, f't-1\, tA1.:Y, ~q!x_:;f0q!£J% o 1!16-1 1JHt~Y -1'-:tlt:;;ft~f$:r:ffi § ~~fl 

~8~7Fffftl ( 0ilfb];f(~fl~s~:tlt:;;ft~f$$$J/9f§tl )o t&!m:tlt:;;ft~f$:r:jlf § §t~;frlpq~, :;f~ 

~§~llfl~~~~;fO~*:;f~ffi~ .~ili~;fO~~~~xt~~I~*B~:5t;fO~~ o 

J.~#~/9N~ffi~~:tlt*~1$~§it~.~-t-:tJZ::;;tt~1$fi~~1'±m$Jnxt~*B~ 

:5t8~:5t;fJT~OiiJZ1!!i o 

A. itiU Jlfr f'l 

1£:tJZ::;;ft~1$H~n.~W~;fO~~~~*B~:5t~~J.i, m~:tJZ::;;tt~1$it~, 

~~:tlt:;;ft~f$~§~;fOM~ , $*~¢HJ.iffl~~~.~it~~m~m-t-~§ o 

~ m¥Ux1·r*J ;fOX>f)'~:tJZ::;;f:~f$8~ IKJJU, ~:tlt:;;ft~1$it~U ~fl~s~~~!Jt:;f~;fE! ~ o 

xt~xtr*J:tJZ::;;tt~1$~it~llfl~. ~~0RJr*J$m~~~-;fO~*~~~*.iE:tlt* 

~1$~~H~n~~M~~~~~OO;fOH~.tE~~~§~,xtr*J:tlt:;;ft~1$~§~ 

it~llfl~~~:;f~~m~ o @~~--1'-0RJ~xtpq:tJZ::;;ft~f$,btj::1£:;f~j::f'='~~ 

~±ill c *UiJ ~iE:;f~lW::i:*~~rtr±mrt~JM~llil:~r ), 1JJtt#1:E:tJZ::;;tt~1$it~u~fl~* 

fi~Jt~:jJZ::;;ft~~;frJ~fift:)t~~$$} o 

x>t~x>J)t~:tlt*~f$:r:ffi §. ~W~1'±.!=3~~~ c ~~fi*m~) *1-T:tlt*~~zn, 
J.i#~~lW::i:~m~~~-$it;fO~~~~F~~m~~*~~~~--o ~ili~~ 

xt:t~q!x_:~HM~JfJUJm~~OlW::i:$1-t, x;J~~:L'!!!, )}%, 0ffl*~' iii.Wtl, -Ja:-1\, :tlt:;;ft 

~~j] 0HlW::i:*~*1-T~%~~, ~LI!x:~:X;J~f$:r:jlf §Yfms~I!:;~Oj::f'='~:>J(*1.:Y@l~ o 

:XJZ~~:!!%~~Ofl!J::i:~i5C 1i.fti~:tlt:;;ft~f$:r:jlf§M~, Jl'ffl, BiJIBJ, !6N~, ;fX~iJ~O~%­

~o ~~~--g-~~;fO~:!!:tlt:;;ft~f$it~,*-~~~I~:5t~~~,-ff:5t~~~. 

0H~§~m~~.~~~§~%mtt;frl*~tt,/9~~I~~~m~o *~l~~ 

Y -1'-7F1fftl, J'l*YitJfl~s~x;z~~~If!"f0~11!W C §tsxf!f~otmt-t )o 
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~Ai3{)·~~*-~m~I!:*~~~ii~,*:imiim~A~I!:#~~~.:k 

~i3{J~:S:*m*•~FJ'b*~i3{J.:k~I!:#~o CQAJXl~iffflm#~FJ'b~~~M, 

*~lf*'fi3{JI!:~FJ'b~~i3{)::fJt~*1-T {I} iif1t o 

0( JJ! ~Ji!Kijl1JL];;{9U, *ffl JXL~i~~iirltt (risk ranking and filtering, RRF) ~if 

1tiP<F J'b i3{]~1'-J.!lt:S:~·ij:x>J~~tifll~~~·ij:i3{J~~~~~!tl o iif1t~* m M-1-IEI ~ tk:~: 

~~jt] (impact) fll~~jt]i3{)/F:tij@~·ij: (uncertainty )o mJJ~!tli39iif1t~Zf~mf'='J'b4ij1'-~·ij: 

B~~ri1£x11:.!im+ffl·[j:, ~1l::i91.:7J+fo~~~q: ( PK/PD ), ~;15t,®:·ij:fl:[~~·ij:[Q}J 

Wi39~~!tl, ~n!tJ~::klnUf-11:~~~ o ~1'-:1Jrnfi3{)~~!tli!la£Rf-lf:~, f-lf:~m:~a9~1'-~~!tl 

~JJU~*tk:~TiP<~·ij:E!{J,tr!,-f*~~jt] ( 7& 7-1 )o ~n!t]i3{)/F:tif@~'i'i~t~ffl-Tif1ti~njt]i3{) 

f~LsL*iJ!i3{J;nf@f1§~!3t, :tii@f1§~!3t~~JnUf-lf:~~1~ C 7& 7-2 )o x>t "~n!tl" fll "~~!tla{J 

/F:fif@~·ij:" *ffl/F IRJ EI{J*ffi*m*&f)9(M1'-IEI ~ i3{J;f§x>J~~·ij:, ~n!tJ::k-T /F1i}ij~·ij:, 

~J!M-1-{i;f§*, 1~¥0JXL~iiif*, t:J·~~·ij:i39~1;$:;f§_:k•[j:: .:km·ij: (criticality) = 

"~~jt]" X "/F·~·ij:" 0 Yf~i3{JJ.!lt:S:~·ij:t~*·;fr § i3{)JXL~iH*7tWC-1'-.:kiJt::flf}jt, 

:f~*m;[E{£ 2~140 *, *~~~JnUJX\.~Fz~:;k ( 7& 7-3 )o 2~12 *i3{)J"'='J'bJ.!lt:S:~·f1:]gf~JX\. 

~J.!lt:S:~ t£ , 1~*::7;; 12~ 112 * i3{J :1g ~ JXL~iJ.!lt :S:~ ·ij: , en tz:: J'b i3{J .:k~J.!lt:S: ~ ·ij: o JXL ~Fiiif 

1t/F~~~mi!:, 1:.F~~j]~~~iW~·ij: o 

~u\uj ( 5Hi) ~!ft!J~mtt PK/PD ~~)Jl'{tl: 1(~·11 

~~11t~ ( 20) ~~11t*ii89 PK :1f J~};!BN.t ~~Wi!J:mJ1.7m1*, 1lff :;f PI~ 89 i'i'itl 
~1.t #xt:tc:@:tl:~m~~N fFffl 
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~n[OJ ( ?tffi) 1:~~mtl: PKIPD ~:&Nttl: 3C~'i1: 

~ ( 16) :*J:l£~1-t 
PK i=f:1~~1-t, PD t&J9!rJ¥Utt~tJLf:$:, 'flff i'iJ ~ 8{] li\U 1t ffl 

~¥U~oloJ ttxt~~:X'i1:7~J~Il~!Jt 

r:p~ (12) >P~~1-t 
PK i=f:1~~1-t, PD *ii9!U ¥U ey :J£ 89 :m ~:m i'iJ :J£ 8{] lilU 1t ffl *5f.:)l}jP(rij i*&mz 

f~ ( 4) 
~ 1-ti:E i'iJ 1-12 PK ~1-tf±i'iJ:Jt5f.: *ii9!U ¥U 1i1VHfJ tiL ~m ~ B;f i'BJ 1l;J\ B<J 

5trG:oo ffiJ11, PD *5f.:~oloJ i*&mz li\Ufl::ffl 

PK;fi:J PD:J:5] * 5t **i¥9!rJ ¥Utt~:m 1;1s:w: 
x~u[OJ ( 2) ¥9:~~1-t 1'firi9!tl ¥U a{] :m~tJL 1* X;fl'l ¥9:~lilU1tffl 

jj!~ uloJ 
3Cf:$:P-J~[i\Z 

:;fiifliJE'i1: ( :5-}ffi ) ifitf&ilf!i 

~~'It~ ( 7) XfffiiJ;f1'13Cf~L~, 

~ ( 5) ~ ;f1'13C?t-=f 8{] ;fl'l 3C:JclWC:tiiJ!t 

q:t~ ( 3 ) 
~1~i-'f1J!i)t-=f~~ l/{i;};j:::W;f;j\::9~1iJf~~ji; ;f§{~)t-=J- 1/(ii};j:::, ~~1 /(ii};j:::, f;$::9~ 

jjJf~~tm 

f~ ( 2) B ;(:E-$:1"' r% 1/(ii );j:::1iJf~ i=f:1 W f1t f.\Effl 

~~'!tf~ ( 1) B i:E1~i-'f1t ?t-T- B<J 1/(ii pt:: i=f:1 f1t tt X>l'i1: 1iJf~ 

~7-3 *ijt1ii!J!fM-3'~~ 

:;fTifHJE'i1: 
l (~~'it{~) 2 ( f~) 3 ( q:t~) 5 (~) 7 (~~'it~) )lfjo[OJ 

20 (~~'it~) 20 40 60 100 

16 ( ~) 16 32 48 80 

12 ( 9=1~ ) 12 24 36 60 

4 ( f~) 4 8 12 20 

2 ( x~nloJ) 2 4 6 10 

)i.: i3t i*- fJ<._ j(l:_ 1-1- -f)- _fc -;f--1~ !X\. ltft- J9t i ).i, 'fi. ( -'l~ CQAs ) , i*- fJ<._ j(l:_ 1-1- -f)- _fc ;f.- ~ !X\. ltft- J9t -!- ).i, -[1_ 

( CQAs ), ,W, ~j(l:__fc -;F ;r-.o,m JtAL'J "-'l~ '*" ~" at.WkiA.vJ, *-5 •f.J 7-J 16 -f)-it -3+-*-4lt,ti. it1t7.1'--~ o itf.i'--~l'l ~ 

+~--;JL T, 1£7\:.df ~--*J•f.Jit-f3- o J}•f.J;i.; 'f;f ( 12 -fJ-) {o;r-.o.fflJtAi.-'l~'*"1~ ( 1 -fJ-) at, Jfffi:-J.i,, ri.~Jtit1t 

7-J~JX\.Itft- o *'J~;/.]~(4-fJ-){o;f-4~~7-J'f;f-(3-fJ-)Jlt, Jfff_i}.i,~~if-~7-J~JX\.Itft- o 

~rl~~~~Wffl~~~•~mffl~-~~~•~••tt. ~-~~*-~• 

'l'iW1ii__1It!,* 7- 40 
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CQA 
~tl: ~W!tl/Jr! 

~ 
~ P(.iJi-iJZ?t1M!S 

::fliftl ::fii.fH f:Etl:W?t ~~ ~ 
~;)Jij P(.ij JE'li:t t&tm ?t ¥J1 

f=&b;f§ SEC- J:iJ §~ ~ :!Ja :*.;19: !ffi 1'f )CmUfH~, ~it-

:k~mt 
~it-1* 

HPLC r! 
20 

·jj:;fa~P(<i]::f;J5&tE 
5 1* ~ _± ~ ~ P(.ij 7'J :*, ;19: 100 r'i'b 

Jffi•jj: 

~ B A ( Protein 1'f::li:J!k:m.:ili, Protein 
~SA A) J:iJ §~51 ®:*,;19: 

IZ:;f§ 
(Protein ELISA r! 20 & [\II ;fa~ :!lE , J:iJ §~ 5 

A~~ 8{] _±~~P(<i]j;; 
100 il11i 

:k~mt :*, ;19: )ffi ·11£ ' ~ :!lE ;fa -* 
A)~~ ~P(.ij~ FeRn ~-ft-, 

:ftWJ 
X<JPKf=~~P(.ij 

tt 1* w ·11£ ~il ?t xt w •11£ ~if_ ?t Jtt 1-T !& 
It ?i1i ~':lN~F 

CEX-
J:iJ §~ El3 Jm ~IW, ~ ~Ina m ·11£ !J?I J£ , j'I;J* 

1*"P~® 
HPLC r! 

12 {t, *J§{t, lli~® 5 !J?I JE :±l w •11£ ~_§_ ?t 8{] ii.fH 60 il11i 

?t-=f~ ·11£~il?t 1-t~{fi'ffli~iln'Z, J:iJ tJJ~#J, *~~¥Uxt 

:ft)8{]~ §~~{~::f;f~j:·jj: ~!im$$·~::f;j~P(.ij 

~-~* *J§~{t~ J]:!f:ltf>K±~~it- flffi ::liJ!k:t~:ili, -*~L*! 
mt·~l:j=l~ HILIC-

2 
{:<$:pgthf~~ VEGF, 

5 
:ru! ~ IgG 1 8{] CDC 5&[1\I 

10 {~ 
-*~L:mt UHPLCr! flo ffl m 1M ~ CDC l!Vi ;f§ :k, -* ~L :mt :ru! 
~ti 5&mx:k :fff:E r pg VJ·11£m 1:<$: 

~mu~~ 

?ttJT~1ffUJ.fi~-=E~-E2t5krFn,g: 

·~~~~B~8~tt-~:*B~~aB~8~tt-~. ~-~-~~£~~ 

IDt~;j:~{f~ilfu})f(.ffl~o 

• 1liUfflJ8~7JJc1f5f08~tt1~li~: *1-T115UffiJ7JJc1ff08~tl:1~li~. ~-~-~~£1-1=~ 

IDt.JE;j:~{f~ijflj})f(.ffl~o 

• 9=t fBJt:£:i:JJ~1~W~ I ~ifJt-I-1~U~a 

·~tt~~ =.m,m~~*~.~~~~m.~~$fflttR~~$~tt~~tt 

• i9!7H~1~li~115U: ~OI!:ti§~1iJF!iA. I PJ tt·l1:~~r~u~, ff!-TIZ:·I1:§~1iJF!iA. I PJ tt 

·11: 9=t 8~1~HJ\~ a 

#~~£-&•ttc~-••tt~•~~~m~~ffi~~tt>.IZ:ffi~~m. 

t:£ffi~~#~~~m.*•tt~~~~~-=t~~~~~£~•m••tt. m~~ 

~if§lllZ8~?ttJT~1liUJ.fi~a xt4i~ CQA ~?ttiT~1liUJ.fi~7Kf9tl~* 7-Sa 
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!*~I 'ffl!H'ftlmJ::Ii 
CQA7t~ ~n(rij *~ 7t;f)T1J?* ~iM~Riit 

~·ti 

!f!.f* 
f'£;f§:k~J'f 

f;f~·ti *~r~f'I~ tJJ¥~~m~ f*lQ~mt 
1* ~ £j ilJUJflJ J])[ 

~~ ff~·ti *~r~f=I SEC- HPLC 
1-T~im~ 

~iff* 
f= ~"b;f§:k~J'f 

:*.:&!*·ti -I+- 9=q'Ei] f= £ I 1* ~JE·ti~~m~ z:..,, 
{lfi:lQ~)JJ: g;;:{t·ti ~I )jj!Jjftl!Jtf¥ 

f=£;f§:k~J'f 
-*~-T~f=I &:·ti 

f;f~·ti -I+- "f i'Ei]f'£11* z:..,, 
~..13.71- - 1*lQ~)JJ: 

~ I ilJtl ]ftl!Jtf¥ 
J::tl'£~im~ 

~{ilfj'f f'£;f§:k~J'f 
-*~-T~f=I~ CEX- HPLC 

1* ~ £j illtl Jftl J])[ .:f.JiJ! f;f~·ti 
1-r~~m~ JJJ:•ti f*ifil~mt 

~.JE'titiitimtl 

f' £;f§:k~J'f xtfi3iJl·t1 -*~-T~f=I 
~·ti +1-· l'j=l I'EiJ f' J'i, I !* z:..,, 
~..13.71- f*%il~mt ~n(rij fJ;I; 

~I illtl Jl=tl !Jtf¥ 

:& .:E~!HRfl! ill: 8 ~;19:!*·t1 
HCPELISA 

:i:it£~iffi.~ 
I~;f§:k~mt lil~f=I-~IJ I A 

!*~J1Jc1-r~~m~ ( HCP ) 9~1i€1 ~JE·ti 

:@ .:E~!HRB! DNA 
qPCR 

:i:it£~im~ 
I~;f§:k~mt g;;:{t·ti lil~f=I~ IJ I A 

1* ~J1Jl1-T~im1J ( HCD ) 9'!1i€1 

MBA g;;:{t·ti-'=j Protein A itl£~iffi.tl 
I~;f§:k~JJJ: lil~f'I~IJ IA 

l*~J1)l1-T~iffi.~ ( Protein A ) ~ 00 ~;19:!*·t1 ELISA 

-*1W--T~f'I 
ttl'£:1'1it im~ 
1* ~ £j illtl Jftl J])[ 

~£-f.N~·ti f;f3()l·t1 -I+- "P I'EiJ f= £ I!* uv 
1-r~~m~ 

ill:B~:Ii z:.., , 

~I ilJUJflj!Jtf¥ 
~JE·ti~imu 

lil ~f=I~ IJ I ChP <0903> 
1lltl 5ftl J1Jl1-T~im~ 

!IWV¥JL!Jm ~~"b-f.N~·ti 
~;19:!*·t1 

A. "P i'EiJ1*1 !*~I USP <787> 
~JE·ti~imu g;;:{t·ti 

illtlJl=tl!Jtf¥ EP <2.9.19> 

g;;:{t·ti E13 ~f' I ~ IJI illu Jl=IJ nJc 1-r ~~m~ 
~£-f.N~·ti A, l'j=l i'EiJ f' £ I 1* FLD-HPLC 

~.J£·ti:f'1itimu 
~IlJ~j!!j~ 80 f;f3()l·t1 

~I ilJUJflj!Jt;(f 

lil~f=I~IJI ChP <1101> 
ttl'£~imu c 1lft 

~!Jm ~li~) 7GM ~~~·t115~!Jm g;;:{t·ti A . "P IBJf=£ I 1* USP <7 1> illtl }flj J]Jl1-T~imtl 
~I ilJU}flj!Jt;(f EP<2.6.1> 

~.JE·ti~iffi.~ 

E13 ~f= I~ IJ I ChP <1143> 
ttl'£~im1J 
1* ~ £j illtl Jftl J])[ 

~!Hliil'J$~ ~~~·t115~!Jm g;;:{t·ti A, "P IBJf'£ I 1* USP <85> 
1-T~im~ 

~I ilJtl]ftl !Jt;(f EP<2.6.14> 
~JE·ti~im~ 
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~PJ~~M~~,~-~ffl~~~~~(~)~M~M~*·~~£~~ 

~ a ~~~~~~~~*~~~,·~~~~B*~~~~~~~~-~~m• 

§t a"J 7k .lf a ~JE 1iti*f'F~, ~n*~ ~7.K .lfflhA7'1 ~I:: 11t 1~, m 0. :If' Jt11-TJ1~1-r~~~ 

~~-~a ~®~A~~~f'F7'1I£~~~~~-$*Jt!BM~,***~tt* 

;fff~PJ t~'i":t~W~Jt11-TW1ti ( 19tl~n, if1ti11ltlmi£~~tz:12£~~o[fi] )a :5t~~11ltl 

~ ~ J.llZ ;i1Hii5 #;IT ili r_m ~ ~ iJi" ilfu ))f( ~ !Ji, ~ tz: ·11 ~~~I£~ 1f1i!J1i ~ 12£k M £#;IT 

i-\f1ti a 

*~~11Jtl~~[PJB1ff:ff 0. ~t~,~: 
• ~~1'-ilfr~t~~ffl a 19tl~n, 5§ "gc~" ;f§;.k~ CQA ~*:fff~11JU, ~07Cil~~ffi 

illiq$~~-T~~tPJtl;£' -J1Bt:~~1'-~Jr~:l!g-~11Jtl a 

·~:lf'IPJ!lfr~~~£~12~,~~-~~~ a -®*~*£~m•H£~m12~ 

Tfo£~121-t5fO?JlJt! a ~:ru!19tl-=f-E1mMf~fEi±.~ffiH§~8 ( HCP) ELISA ~~¥Utz:£t~ 
::ff•lifEi ±.~ffiH§~ 8 ( HCP) ELISA ~i9!tl, ~M~T~ 1-t)]tflf[~$·!1¥Pitl;£ ( ~o£15i:t¥Pltl 

;£ , 8~#ttM~)~~~£~&~~~~pgf'Ffflm~~mtt~•~~c~~, 0. 

~~Jg~~~~!Ji,8$tt~!Ji~Ej~~:ff:k~!Ji~~ 

•m•Mtz:£~-~--,M~~m~~-~a -•Mtz:d'b~A~*~~~~ 

~-' PJ0.~-®*~~~MJJ~1-T127'J~i'SJtzc£~~~11Jtl a ~~ / J}]~~~~*'W, if! 
- CQA ~n*~$fri!~¥Pltl~~~~, m•Mtz:£~-~:tm¥*, ~~~~~ftPJ~B"J~!JlU 
~, ~~[PJ- CQA 8"J;it1lli~¥PltlPJ~~~-fj\¥j~~HlE~PJ t~'litPltl~~ a 

~m11'ill ------------

*m~rum~~IPJ,*~~~-J1Bt:*7'1~ttM~~~,~~tz:£~Mfr~,~ 

1-T~i9!tl~~' ~;E·ii~i9!tl~~5ft];it1lli~i9!tl~~ ( ~n5[:t~I£!JiiiE~i9!tl~~ )a 

*mfr~§~/FIPJ,*~~~-J1Bt:*7'1~~~~,~•5i~~~~,~£ffi:JC 

~~5j~~,I£ffi:JC~~,gc~ft~M~ a *~±~~~M~~*~~~,*­

.jt:~M~£~~-·fta ft~~~~~' ~-*~~*~/F~Jt!~,*~*-A 

~;tt1m~~, ~n~i~~, IPJ;Wxt::k*-=f;f§:JC~I*tJT~•*~f'Fffl a 
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A. ~JJtl 

• Jt!\00 [_&;f§~~~/jJ1i~5?~~;fll@.it (RP- HPLC/UHPLC) "{! ]: Jt!\OO!f: (r:j:rOO 

ThA> ~WAmmm•~~tt~~~~~9=rMmn~~~~"f!o (9=rOOThA>~~ 

3 4o s JJt oo tiL ]t 1! r:r fl' ~ T JJt oo 1! 8{] m m , JJt oo tiL~ 1! ~.lr. 8{] 'lit ~JM:/7 ~ , m ~~~ fi:I 

~~~¥*~*o M~~-¥H~~~~!f:~~M~~~~~m~tt~~-o ~mm 

iJ\~M~~8{J~~tt.l*'t'ti:i2!t~~~~8{]~~~1! ( ~o1t~"f!~!lij~~ )o ~J3!J"f!'lit ffl8{)~ff 

E~M~Wij C tripsin ), ~~--M~f!ij C lys- e) ~filJf!£"M~~f=1::~~:ff·tiWT~, *tM~ 

~~~~-*~*~·fi:Iili~~~~-¥H~N, ~Jt!\N o ~M&~~~~lt*B* 

~, :J!®Jt!\N1:E~i-!00r*l_ffi:7g~-t-w*, e~JJtOO o ~-M~~1:E;f§~~14T1~¥IJ8{]Jlt 

OO¥*i'EI~, ~~8{JM~~EI3-T.¥H!TY"U~~ , ~~1~¥!J8{]Jt!\Nm~~ , e~Jt!\00 

i-!~~ 0 ~Mt~xtf¥:~~~t~~8{]Jt!\00, h\rm~J3!JM~~-~~~tt.l8{]-3~!cti o 

tJL1*Thf!ZJ-m:*ffl RP-HPLC/UHPLC 1!*1-T Jt!\OOiY!IJ~, t~tt{thl\~i-!00 fi:I~ t~ 

~-Jtoo,-m:~miJ\~~I~~~~JJtoo-Jtoo~~,miJ\~~~-~I~~~~~ 

1.iH*;f§ xtf* 00 Bt i'SJ -3& ~ ]g ~~ti i1L 

• ~~-~ ( ciEF/iCIEF 1! ): ~~-~!f:M~~ § 5f8{J~~;!(J~·ti, i~~1!~;f$PJ[)J 

~:7g~~~"f! o ~* ,tt~M~1±1::f=fi:I~~Mmr:F, EI3-T~M~,-~ , ~*~ 

~•afiw&~*~~~%~~~••mN~~~~~,~f=1::~m:n~~,*~ 

]g~~A~-~~:ff ~~~ili~~*,:i!®~~A~~~ili*i:IL~~Tf=~~~~ 

~-0 PT*m~~m~~~~~~iJ]c"f! c crEF/iCIEF 1! ), ~~~~-~~~8{]~.§.**1-T* 

~,~m~m*•~~~&*~,-~f=~~m:n~tt~~~o 

• ~4:N ( CE- SDS 1! ): +=~¥1int&ii*J~~H:1~i'§,i7Jc ( CE- SDS) ]g ( 9=r00ThA) 

- if1Hi#ffl-T·~~itJ1:1*itU~*~::fc;j\~:ff1*ti!:iY!U 8{J~"f! o ~~~~~ CE-SDS ~~xt 

~ N*1-T~·*fJT, ~~~ CE-SDS ~~xt~~;ft¥1tmi.ii ( NGHC) *1-T~·*fff o 

~m~~~~~~-~~*~~~m,mmwsc+=~¥1int:HM)m~~~m~ 

~ 18J2:i'SJ~~tt.l~&~m8{J~:ff, 1:E~:f:JiT, {!M~~ti.H@*~·::fc;J\*1-T*~' h\ 

rm:it¥!JtiiY!Uf¥:~~4:N8{] § 8{J o CE-SDS "{!~ SDS-PAGE "{!~J][;f§~, {§. SDS- PAGE 

1!1±-~Mmr:F, EI3-T·~~~,~~~~M~~&~~~~#~~~xt~~~-
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B~~n!PJ~:k, :1J1!-~?H~¥-$1iU~JE·I1:~~; CE- SDS 83r*fflT~ff~:%f!l:::§~IBff~ 

%~, ~~ifl31ili:tii9lH ( ~o=t.&~fl$JU, PDA ), 12SJltt;fr::E.ffi1-t:k%-T%.fJT"P-M:~~ 

~~j)Jtf07tm¥£~B~=B~IB~~Jtt~$1!, ep CE-SDS 1!-*tii91Hf8i¥JM!JJto 

• ~'lilt ( SEC-HPLC 1!- ): ~rz:f!l.f:1fi1fi'ft:;:s?t-TPJff~rz:~~~4o/JfOJ1~, 

~n!PJrz:£~~)Jtf0~~·11: o f*~RJ=If:~].'f3if*1! ( SEC-HPLC 1!-) PJ~~[PJ?}-T::fc;j\~ 

:;:s*B?t~,t£13mOO~*ffl*W~~-~1!~-~~?t*W~~~*OO~~~ 

7tt~, .MmH~¥0 § ~ifB ~SEC ~'lllt o $~1*fO:u$J1~*:i:t1LPJkJ[P]Bt-W·1~¥0 o 

• ~ffl j=f-Jjlj:·j1: ( CEX-HPLC, ciEF/iciEF ~ ): tJLf*:;: Btt~f', I!:5fl:l.f:1fi1 

fi'ft, ffir8~~fj)Jt~[PJ,~M& •• ~.N*~~---~~,C*~---~ 

~~,~~f'~~~~~-~~#~$~~:filJ~#f*o ~-T~~13m~¥r~:filJ~ 

:3'f*1-T%~8~-~7t.fJT:JJ1!, kJ~-T~~~H~f'Fjg~JEif§, ~~~*~f~'fflJPJ~~B~ 

~ -T~ liD o ~mE Z)bif§ 31H!Hi PJ ~ ~ ~_g ?tim i1 ~ JE'if§ s~- , ~_g 7t ~ -T -'=5 ?H~*)lffij ~ -T¥ 

IID*BPJ~~~,m-m?t~-TM~~~*W*f!l~~fPJWWkJ?t~ o m•-'=5~~~ 

~r¥1ID·I1:J.!ll:B~~[PJ?}jg~B~r~~'f3if* ( CEX) 5fOJ),FJ~-=f~~13if* ( AEX )o ¥r 

ttf*MEI*W~:filJ?t~~~fPJ,~-T~~13mPJfflrttf*MsMM~:filJ~~f*~% 

~-'=J?t.fJT,**•tt*-~*fOMtt*~m?t~~~~~PJ~JE<~~rz:m~~~:filJ 

# J.!ll:·l1:, ~1!JU rz: £ m:i: , ~~tttiX~i'EiJ -J~lc-11: o clEF liciEF 1!- [PJ;WPJ kJ f'Fjg ~ {ilJ # 1W: 

{;$:B~;fii9JU-¥~ o 

• N- 8~1-t%-fJT ( FLD-HPLC ~ ): N- 8¥1-t~-~:&ljg';f JA!.B~~if]§'f~tffi, 

8f.ii8~~t~t£~H*~?%5fo~1**f!l'i1:~jt:m~~:k£~~f'Fffl, PJ~n!PJr€Jfi·l1:•m: 

~~~:;!CI1: o :kr N- 8f.ii?};fJT$~:1J1!-:I!g~T-imi1 PNGase F :XiJMBJ.!ll: N- ~tli~~ 

~~~o 83T~~~;frjt'f31ID,?t.fJT$im?lt~~~ffl~*~~~M8f.ii*fiW~~ o 

4ri1'- N- 8f.ii'EJ. * -1'-PJ kJ -'=5 i1:i:~*f~ic!IM &J.ili: B~~Jffi:~{il:,~, I2SJ Itt 4ft~ N- 8f.ii 

~-'=5-1'-~*~ liD :ii t3l! o 5llW]§-~ ;W £ ep :@ffl rim tt?t ~ 5fO ~*tiiffi-U s~ if§ xt J£ :1: 7t 
.fJT, :7G~1f11lJJE:J:tj;J$EJ:~lttl7~ o 2- AB ~-~~JEB~ ifl'i1:f~ic!IM, ?It ffl r N- 8 
f.ii B~ ?};fJT o ~ j~, § $ftlj ~ 1-t~iJ\}flj :M;jo RapidFluor-MS , InstantPC ~-t!Lffl r N- 8 

f.ii 8~ tR:J! 7t tJT o 

C. I~;fllJ~~JW 

•j~~·I1:DNAJl~ (qPCR1!): jHJl'i1:DNAJl~jg ((ift®~Ji!!-} 1!-J:E~>J<:;j:i 

~~I!:~:k~l!ll: o :k%-T~~lffi:-*ffl~Bt~*JE:i:~R(~cr)ti~*~tt 

DNA Jl~ o 5fljffl~IBH@~I2SJ~_§_~~£~J¥JiJ, -JSt:itiErPJfO&rPJ5!~ o tE PCR &lili:f** 
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9=t, 1f!\\Wif-El¥Jtl, :boA ~~~1!fljffl£0~:7't~Jf-i-, i*~*4PJt¥:ff.'i"H-t!L~A DNA ~3Hli 

§£M~:l'tffl%.~-£0~*4*~~£MffM~:l't.MW~:l'tffl%£0*~~~R~ 

!1m 8~!1\W}Jo{~H¥%~ 1PJ tJ7 o ~:l't{~%8~ ~ it'l'lf&~t$£ 9=t Et'~1JJfti:l DNA ::l:n\G.LE t~, PJlj 

i1Jffil'1tB±!~it:J}I±\1¥iftlU;f$J'b:J~OO DNA 8~15-::l: o 

xt-T:fcJfiJ::I:8~~fmiffU r:fb ( :tm~}'l~iJJLf:it;: ), WHO ftiH~JJt];; ~ lOng/ fflj;l:, *!!iii 
EJ!im:m::fcf5e:fflif!J ::I: [~1ft mg/kg fti:f*£ 75kg ~:J}nX;~{ft~5ll C A · !X)], PI t:.J~jr~ 

V!tt DNA ~OO::I:tffil'i~:J}n\G pg/mgo 

• :ffi -=!:JIB Jff!Hli EH~ 00 ( HCP ELISA 1! ) : :J~ 00 1± ~!1m ifflj r:fb 9=t £0 :ffi _± ~ 8 ~ :fF. V! 

~8, ::fHJF~11i:ill, :J~OO:ffi±~8~{XPJ~~5 1 ~tJL1-*8~:ctiUt!£J:i\I, ~PJ~~51~VL1-* 

X1~819J:EJfm~~tfL1* o HCP ELISA 7Jf!~ffl ELISA 1!, ~~·:fffl$t1Jc1*~~;;f§~1*iti 

it, %n\G~;;f§m1* ( -JJ\JfiJ ~B'El/flt:tlf ), ~~~*:i1~1.t!imlW (horseradish peroxidase, 

HRP) tffiic8~lWtffim1*, ~~!im ( mlffi:) :bOA, %n\G~;f§~1* -HCP- lW;f,jj:JL1-*=*'L' 

~it!lm.~~-~*~~*itiit£0!1mlW:.~~~ffimi*£0lW::I:~~*9=t~~m:l*::l: 

HCP :1f!R.o 

• ~8 A:J~OO (ELISAr! ): 1±*ffl~JET ProteinA 8~~;fi:J~;f)f;f_H~1.tm1-*:ii;fj 

9=t, tiH~::I:8~ Protein A PJ~~M~;f)ff_±_t}j5Ui o *1t Protein A ¥'5~8~~fm1ffiJJ'b;f:&:1fPJ~~ 

x•l:'i~t1!f~~~ ~&J:i\I o PJJ.m:ct ELISA 7rr!t~ig]Uf~-JJ\r:fb 9=t:J~00 8~ Protein Ao ~t#:ff.'ti 

m1*~~;f§~~it. %n!G~tEim1-*. ~tffi* ctffi*9=t8~~t~!im~P1JL1*) :boA. %n!G~ 

ffi~f*~it~.~~-~*~~*itfit£0~1W:.N:1JOHRP~~£0lW~mf*.~~it 

~_tfJt)ffi:;f§itfit, .tltBt~;f§m1-*8~lW;I:g;lt~;fffi*9=t~~1JLJffi: (Protein A) 8~ ::1::1f!R.o 

~~~mtt7rr!~£~£0~mEJ!Imitf~I~W£0~~7rr! o ffltt±~~m~itm 

'ti;fi:J~~ffl'ti, ~~itffl'ti-~*ffl ELISA r!~~IB~E! ELISA 1!, ~f:0ffl'ti-~*ffl~IB 

~*m~~f!,~~-ttf!,AD~,CDC,~:l't·lW-~£~~~~J'Ef!~ o #ffl 

7rr!$f:Juftor = 

• ~IB~ ELISA 1!: *7Ir!~ffl ELISA Jffi:JJIL ~~·~IB~~*lt-T~IB~i-t!f1tfi_t, ~~ 

8 ( m1:$:~mlffi:) :itt1T~~it, Nitfit HRP, im:ii TMB .ill}.-@,, q~~lj OD {i[, im:i11~it 

tH Elf!~, if:J}{~}Jf;r:fb ;fi:J~ r~r:fb ECso {i[8~ r~{:J!J&J:i\I~ ~~ffl'ti o 

• ~:l't-lWtli~£~1!: i*7rr!~£-T*~8~fFffltJL1ff!Jbt~{~%im~i~jt:fHt:lL 

;f~ift1U7J¥! 9=t 8~~~1B~, ~j:J:iil~IB~, :m:t!fim:ct:boA!i£4mt~iftlU~:l't1~% 8~5$~~ #"!J &i-~:7'6 

••*~£~E0*~.:it!:W$t*El~m::I:~J:i\IEIE~ o 
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E. *:it 
~~OO~-~~-,~~~~~~~£~~~tt~~~tto ~-~~~•••· 

*~••~~--~~~*~~~~-~-~~~H~••~~~,~-~~m• 

:(£ 280nm ~m:::k~)'~P;.&~Ul! o :(£-~P;.&~m~J*J, -~~:(£m:::k~~r~*&ii39~7t 

JXJ::j?':&JXnX:iEt~ C t~-al~P~~~U& ), ~.Lit~~~~t.VW~-~~:(£ 280nm 8{]~6'~~76 

oc, ~B~~m:Yt~ft,~•m~£~-~~~~•0 

~LlJ~W~ 80 ~- ( FLD-HPLC t! ): ~ ~j:ti:P,~ ~ ~ OO~JII!.} ~JJ1U 0512 (Wj5f~-;f§ 

~it-t!, ~JtJ~7t;f~~.v!U:/Jt!:itt1-Tt.v!U~ o ll&~LlJ~W~ 80 ;f~lt£, JtJ/F~~JlJ~W~ 80 

891!iUJfiJ~fl:P-7tJJIJ~~t'F:1J~LlJ~W~ 80 ;j'ljlt£m•, JtJ-T11iUfF;f~lti±l3~ o ~f;!J;iJ\£ 

~Ul!OO~JH:ff A;f~ltffl3~0:rt:~~-q~ilif;!J;iJ\£~~~LlJ~W~ 80 ~-o 

G. ~ ~~f.N~·I1:~5E 

• 6'~xJI!.Htl:t'C C :@~t! ): {±Jlt;ff:~~j~~-T-~~?:!ttl:, ~M~)]t~, ~FJ~ili 

~?:!t~.m~,~~Mm~~•m~,~F~~~~~ o 

• pH -al (pH -alt.v!U~t! ): 1:ti:P.~ ~ ~ OO~JII!.} ~JJ1U 0631pH -al~.v!UJEt!~.v!UJE o 

• ~~ffi~$tRJX C ~~ffi~$tRJX~.v!U~t! ): 1:ti:P.~ ~ ~ OO~JII!.} ~JJ1iJ 0632 ~~ 

ffi~$r:&JX~.v!u~t!t.v!U~ o 

•••c~At!) : 1:ti:~~~OO~JII!.}~~M~m:*••~~t!C~·t!)OO 

~o ll&~iJ\£5~,miliffi~~-· o 

• /Fm'ti1~;ru:~~ c :Yt~ilt! ): n;:p,~ ~ ~ oo~JII!.} ~JJ1u o9o3 /Fm'ti1~*il:~~t! 
( 7t~ilt!) ~~0 

fYtl:\!0: j:ti:~JII!.~Jl'.~nX:£-J,t:r_m~~~~-~Mtjlf};];f~lR-AlOOml ~T~fit}}jc 

ffl~M-: !ffJ~~ 10~-Lm ~~;fl.:l:ft~~ 6000 ;m; !ffJ~~ 25!J.m ~~;wft~~ 600 ;wo 

HlU§11itl1fiJ:tt~£F;f~~>R o 

• ~!l~A'F!Jm~~ ( ~~::B'-!Im~~t! ): 1:ti:P.~ ~~OO~JII!.} ~JJ1U 0904 ~~:R:!Im~~ 

t! UT~t!) ~~o 

H. ~~·11:~W!tl 

• xm-~~ c xil:f>i~t! ): n;:p,~ ~ ~oo~JII!. } ~JJ1U 1101 xm~~t! c *'M~iltt 

947 



1!:) :f&1f 0 

• ~mllr*J:Ji~:f&1t C ~mllr*J:Ji~t~1t1! ): ft:P.~ { ~00~#!-)) JlliiJ!U 1143 ~miir*J:Ji 

~t~1trt c <~rutrt) t~~, *m~E:~liJx~t8~~iJt1fiJ 0 

1&1! { ~ 00 ~ #!- )), B:~ttfiJA &-=f :R:f*:i: &;J\Bt :®::kPJti~ 8~ pg :Ji~jflj :1:];; 

5EUo 

• 1Ji{(:t!Jm~R!t C 1Ji{(:t!Jm~R!t:f&~1! ): ft:P.~ { ~00~#!-)) JlliiJ!U 110s ~r-Xiif=J'b1Ji{ 

(£ !W ~Rlt:f&1t: 1Ji{(:t !WiH&1! ( ~Hl:ctr~1t ) t~1f o 

• :Jf.?lt:Jittt~~ C :JF~:Ji't':E:f&1!f1! ): ft:P.~ { ~ 00~#!-» JlliiJ!U 1141 :Jf.?lt:Ji't':E:f&1t 

1'!:f&1f o ~~-Mr*J,~!Jm~$-~,~:7C:Jf.1lf&~, ~AA~&Q~!Jm~:i:~~~ o 

MS~~~~~~~~(:t!Jm$mtt o m•m~tt~~*fi~~~-~~~~~ 

~ o ~~.~m~**~~-~MS~~-~=•m~ti, ~=~*(m)~~­

:UI *' )'~ IK 8~ t=HB'i 00 illf , & fllk:M 8 ~ Jlk m 8~ fli: 11Jfg ,®, , Jll1 :ctx>t tr. ~ :UI*' )'~ ~ = ~ illf 8~ 
illfOO, PJ1~~t$J'b8~=~~attJ#l-~~tt]fg,®, o ~1!f;fiJJtj~~13tl:l:~ ( DSC) tit# 

*:fill:rm'J M a *-T 8~~~~ti 0 

Jj~ft!B -----------

*~~1!(:t~~Mfiw~mm~~~*~~1!~*~~-~-*~~1!~#­

*~~1!B~-*~~1!*•~~-*~~1!~~~~~ti~R*~~1!~*~· 

kAiRJJ!J*;j;}f~1!;~)jt*~€J, Jl: ~*fJf~¥!~*1~ o 

*~~rt~B~--~#1~3~-Mtt~)jt~PJ~~*M~{~:I:~~~B~ 

~!f'm$1-.¥~)) %M "8 %tff~1!8~BiiL ii}ij~5fo~#" o *11-=E~tlJ±:k)t-T(:t!JmffliJ 

P9-t 8~ %tJT~1!(:t~ ~ M fiJ][ 0 

*$:1Jr*J{¥~~I:JT1!~.m~tX&X,t~WJ: 

• { ~ 00~#!-)) t~~®:IJ!iJ 9101 %tff~1!BiiEt~~®:IJ!U 
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• { 9=tOO~:!ft!.} t~~Jffi:!J!U 9099 5t;f}T-7f?!iiff!iAt~~Jffi:!J!U 

• { 9=tOO~:!ft!.} m~Jffi:!J!U 9100 5t;f}T-7f?!~~t~~Jffi:!J!U 

• { 9=tOO~:!ft!.} t~~Jffi:!J!U 9102 ~£~19J:5ttJTt~~Jffi:!J!U 

• { 9=tOO~:!ft!.} t~~lffi:!J!U 9401 -1:4m11JU£-i:!Wm·ij: 1 ~:iffr~~5E::1r?!~iiH~--'i'Flffi:!J!U 

• CDE { B.Lr!J-i:!W11JU£~~12£7iJf5Ht*t~~Jffi:!J!U ( iJ\1-T )} 
• ICH Q2 ( R1 ): Validation of Analytical Procedures ( {5t;fJT7f?!~iiE}) 

• I CH Q 14: Analytical Procedure Development ( { 5t ;fff7f?!7f 'jj:_ ~) 

• USP <1220>: The Analytical Procedure Lifecycle ( { 5t;fJT7f?!-i:ifJ mm ~) 
• USP <1224>: Transfer of Analytical Procedures ( { 0-;fff:Jr?!~~}) 

• USP <1225>: Validation of Compendia! Procedures ( { ~-7J?!~iiE ~) 

• USP <1226>: Verification of Compendia! Procedures ( {~:!ft!.:Jr?!iiffliA))) 

• PDA TR.57: Analytical Method Validation and Transfer for Biotechnology Products 

• PDA TR.57-2: Analytical Method Development and Qualification for Biotechnology 

Products ( { -i:!lm1t*f='£5t;fff7f?!7f'Ji._;fUiiff!iA ~) 

7t;fff7f?!-i:iPmm~t"'£-i:iPmm•*ffi*.~~~f='£~m~~~*;fff7f?! 

m1-Tif1t, iiJii-f*~PJ!V-#i!!JEF£r1-~~i¥Jw>R. w.moo 7-1o 
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• 'lffi *fir, 3f 'it..~ n :xt .:r § ~ 19J: :5: t£ 111u 11 r£: m :JG mt ?t tiT 11 r£: B<J 3f 'it..~ :nJH iA. 
(qualification), :Jt{~JlHJfJiA.f58{)1Jr!Xfr:fiJX;1:Fi3<JFJb:it!:1-Tn~1-T~iffi-U; $Lx;J~J11!1J 

r£: C :tmt~1:!1m~I!J3L xii, ~ffliii*J$~~) :it!:1-T:UftliA. C verification )o 

• illli))t( GMP :flt{XJ1~1-Tfir, § ~B<J:)t;tjf1Jr£: El3 3f tit~ fl :UJfJiA.:Jt~;f$ ~ i!J!ffl~ fl, 

B:UJfJiA.B<J1Jr!ffl r I M, II M ilffi))t(tz:Jb B<Jn~1-T~iffi-U ~~;Etl:;tiiffi-U. FJb:it!:Aillli))t( 

III!t.§J5I!:'t'£rm:nJHiA. ( PPQ) firm:Jcmt~ITUB<J1Jr!~iiE; I!:1f:£BiJ, mi-¥1ii1f:£x;J 
1Jr£: 8<J ~ U[fij , :Ujij JE1Jf£::;Jik1}~ Jfj:I}{jz :Ujij iA.~~iiE o 

•?tt!T1Jr£:~~1Cmtf5mxt1Jr!:it!:fi*·~t£~~Mtt~~.-~1Jr!~*~ 

iiE I :Ujij iA. tk ~ o 

?tt!T1Jr!3ftltfir~~£-Ttz:Jbm~B<J~Ai-¥~~-1Jr!B<J§B<J~f!J!fflMOO,~ 

?ttJT1Jr£::;Jik1}fflr~*afi~~,~J£tt~~,r:pt£tz:Jb~~,It:~~~~~~ 

tl: Wf JE 0 ?t tiT 1Jr£: 3f 'it.. Bt ift$. ~ :Ujij ;tt 1Jr£: ~ * 8{) F Jb ~f)-~ ' Iilli *fir ' Iilli * ~ ~~ ji}f 

.illdUJr ~ o 

?ttJT1Jr£:3f'ii..firm*m1fr£:B<J§B<J,i!J!fflMOO,tz:Jbs<Jm~cQA~~r£:~~~ 

~~i'ls<J~>lt~:Uftlxt1Jr!tl:~~ ( ~01?-~'ti, ;ml&;J3L i1HJHJ3t~) e"J~>lt o ?ttff1Jr! 

3f'ii..ift~~£T-It:•ffis<Jm~~~,c~.:Jt~~~firtt*~~~'ii..~~J£ffi?t 

tff1fift § f}f, (analytical target profile, ATP ), ffl r~J-i!f1J?t3ftlt o 

?t;tJT1Jrtm:JfBtm*mr.m~~~B<Jtt*, ~JII!iiffl1Jr£: c ~o)7~x.m, pH{:!, ~~ 

ffi~)~~fi~B<J~:it!:*~~.3f'ii..B<J1Jrtm~.:r•~,m•,~~ ;1Jt;~ ,~u 

19J:ii~;£, _13_~-T$:=!&, ?WJJE. EHS ~>Jt o 

A. 1J~7f£ 

19J:iit£~~1Jr!r=F, *~1f:#~~~J3t~~~-~~iiffltt~~B<J?tt!T1Jr£:m 

~£r~~~*3ftlt~~1Jr! o $%•tt~~~§3ftltstm~~tz:Jb~tt.~m~, 

~~~.w~~~1Jrtmmtt.~~~1fr£:£~k:it!:fi~~~•iA..i-¥~1frtxt.:r 

~19J:8{J~Jj lj ~~.1J ~Jt;Eii~~.1J 0 

~§1?~1Jr£:(~~~1Jr!,~ffl1f:#~~)~~:it!:fi~ITITB<J1Jr!3ftlt,~~ 

B;J $L f!J!ffl ~~ia:it ( design of experiment, DOE ) 8{)1Jr! o :XiJ-T Xll ~~#'tittf;41:J_v! § 3f 

1it BiJ$Li-'JL{ii1:!W~ns'ti1J?t8"Jx.J Wif!.J]ij~~j] o IPJBt~ ®~1iE1Jilt, ~ottf41:8<J ADCC 

ns'ti~ CDC ns'ti1Jr!, :kl©C~iJtt~e"J-®1? ~~~'ti ( ~01?-'tiE,~ ~ ), :Jt~r_m § 

1?~1Jrtift~~:it!:fi~~oos<J1Jr!3f'ii.. o ?ttiT1Jr!3f'ii..iftm~m~?ttiT19J:iiSria: 

it ( analytical quality by design, AQbD )o $L ffl AQbD Bt, ~ t'f ~ JE 5I.. ?t tff 1J r£: § 
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;f,j, 3ft!Hl* § ;f$X>t:ki1:1r~Jitl: ( critical method attributes, CMAs) fO:kii:/J~~~ 

(critical method parameters, CMPs) :itt1-T~®i-'¥1ii, ~11-~~i&tit (DOE) ;fl:l~it?t 

;f]f1!JiJJE:1r~~111U~~ (control strategy), ii:tl*~1-t, ~ffi{t, ~mJ£:ittE8:/Js:\Jl.:sL 

?t ;fJf7f~, m f@j ?t;fJf~ * E8 rt~ttfOPJ1J;tL 
:1r~*~~~~m~~*ttr£E8~£.~~~:1r~~m~~mTn~*•~ 

I£E8~£ o *WMB~:1J~E8-- . ~~:1J~E8~*~~~- ?t~~~E8--, 

~mm~W~E8:1rs:t~ili:1r~E8:kil~~.3f:xt~:IttBm~tt1to :1r~:k•~~~ 

zviifijiJ_jGJJ.X;)§- , x;Jjr~ E8 jjij ffl 'li:itt1-Ti-'¥11r , &'~at~ {!ffl ~~i&tit ( DOE ) E8:1J~ , 
ii~iJA~·:kii~?J&E8i&tit~ISJ o 

?t;fJf:1r~H~5enX;s~~1E~zP-E8?t;fJf:1r~~~~~.~*~mmtt~~~~ 

~~£~--~~~.*~•~:1r~~~mm~~~~-~-.~~£E8~~~m 

*W:1r~~~-:1r~B~~mmtt~B~**•~•rr:1r~~~~~o 

?J-;f]f:1J~H~~.H~m~a1Ett~ME8:1r~~~-~-1Ettm~n~ o ~~ 

4~~--~£.~~:1r~:xt~a1Ett~£~E8••~~-ar~~~~tt~1E•~•. 

Jl.~ ~%-E8 ~ ~5£13t ~ 1=; 11 'li 0 

:xt~?t;fJf:1J~~-~f!fflE8~~~~£ , ~~£,:1J~H~~~~~~--~ 

~-~$*•*E8ti~.3f:xt~:IttB~~~~1E. ~~~*•~m~•·*•m~ 
•mf;t!;E8f§J~Uk.B~E8~Wii~~~f!ffl:1J~, Jt:1¥:5}f4 , ~5i~Mfo~~-* o 

**:1r~~~~:1r~E8:km~~~~ti.~~~:xt:km~~-~tiE8m~-• 

tt:ittB~•o :xt~~~~-~f!fflE8:kil~~-*~m~tt~£,~~~~.~­

W~~{!ffl•*•1EJt:1¥:5}#,{!ffl:1Js:\,*WB~E8?J&W~m~•mm~m~~ 

JE~5i~M o :1J~H~~, ~~m:kit~JfiJ~~;fJE84~f;t!;~• o 
~I£~~~.~--:xt~~I£,~£,:1J~E8--W~~~~-~~~?t 

;f]f:1J~~~~~-~~ME8-*o M~~~~:1J~,I£ttn~~(WQ)~~~~ 

£H~E8Sn~f!ffl~TI£~*tt~£:xt~~:1J~:ittBW~.-~~~~-~:1J 

~~M-*o ~~mm.~~~~~£H~E8Sn:ittB:1J~H~~~~.#~~:1J 

~~~_¥f!msn o 

B. 1J~UJfliA 

%;fJT:1J~H~5CnX;s~iC~:1J~~~.~JE~~:1J~~fflr~~ME8§E8 o ~ 

~5enX;sE8%;fJf:1r~PJfflr~£ c ~~~£~ilfu})f(~£) E8:0~1-T~¥jiiJfnt~'li c *1iE) 
M~o JE.%;fJT:1J~~~~mm~~~=*<lltt,~WN,~~~-YE•~~~-
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~,mmtt~;~~~~tt%fi~~-~~mm~~~=~•tt,mmtt~;~tt 

C*~)~~~~~*m~~~~~M§~*·~~~*fi-~H-~~,-~~~ 

:J'ME!.~~~~: ~-·t::L £~tt~ o 

~~*~~-~-~~~~m~~N#I~~*~~---~~*·~~~w 

ffl-~*·~~~N#~~-~~~~~£~~~~~Wffl,*~~fflttley-~ 

;f$11tHJt1lltl ~J1lffi, ;f$11t~ I ~l:t~ I 1£1lltl~~1~ffl~~~~~Bt1lltl ~Jj_ffi~ o .tlt5'~, 

~~H~$n~~m~~~-~#,Jt~*ey~~~**M~~~~c•~)$% 

"6.1 3Jt*~·" ~B{JifEJ*~* o 

c. n¥t~f$ 
%fi~~~-$,~~~-~~~~-~~~*fi~~~Wffl,~~-~~~ 

:uffl~%:ffT~7!m!..@~~i'EI~flfi~T c f!P rlili;;t:~fi-~W:Im.illdt~Jt~) xt~~s;,;~:s:Jt, ft: 

~-~~A~..@·~~-~~~-~~*fi~~o ~~~-~~-~~~*m~~ 

t#·ti, r_m § fffi*1lltl~it:f.'I!~~-i-t~U o 
%:fJT~~~-~~:(£%;ffT~~~-Ja Z9JB13Lf!P~~·~7! SOP ~-.3H~4~~, :iili~il 

-~~%fi~~fffi~~ffl~~m-~U,&BN4,~#-~~-I~~~~-~ 

rt.~~H*:ffT:!JY!:tt~Pfiifffi* c ~orlfil.t~B't- i~/$~JU5 !J~ ), x.£~*1'T1<JJ~EI{J*:ffT~ 

)!!~-~~*fi,·~-~~~~~A~-~%fi:/J~~~~~- o 

%fi:/J)!!~~-~~~~~~-~~:(£~-~ey~~~~o -~~~-~~~ 
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*•~-~~wT~~Mff~~~~~m•~~~~~,~~Mff~£~~m 

:il1~x m 1fftl rr:u s9 -rut~* , PI$ ~*%Mx m 1fftl1fiJ $%~;fEI!R. I*J ~ 0 

*•~pg~~ti#'li, ~Hiiilrfftl'li~, ~~~.illt.PJ~~Jt{iE.~:J]!m~ o 

1.2.1 t~*~:m 

~~-~~~~~~~m%~,~~Mff~~w~•~~~~ffi*~m~m~, 

i!®m~~*§~A~~~Jt*~~~~~~tt~~--~~~ffl-~~ttfi~~ 
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~~~--~~~~~~~~~~~~~I~~~~~~~,-~#~~£~~~ 

'li 8<] ift] ~ 0 

~~~ff~£~~~~-~oo~m~%•~~£~-~~~~~m~~~••, 

~~~~£~•,~-~oo~~~~*~~~~~~*~~~~~m&,~*~~ 

tt~~mtt,~~m~~£~·~~*~0 

1.2.2 ~Jf~I.!M~ 

1k.1.fHIB~~ff~£±~5fiJJfJAf*-!kJ5HIBHPL, ~o T ~IB~, DC ~IB~, NK ~IB~~:ltt 

fii£~~~§•A~,±~~m~~-~~~m,~•~~,1R.~OO~~~~ o 

1k.:J5HIB~r~Sff~£1i1fJt~ID!±~-ElAs: ~~=~~ZS~f~tm8<J T ~IB~ c *~~~rr-~il~J~ 
M1li ltOJ1~~ ), itt--&1-i'.it)]'(~~~IZSI f~tfri 8<] T ~IB~ (CAR-T), T ~IB~~f*-~1ZS1f~tfri8<] 

T ~IB~ ( TCR- T ), ~lit~~§ ?'~~f3J~IB~ ( NK) M~Hi~i'C~IB~ ( DC ) ~;ft:fil;1k,~ 

~IB~~1k,~~IB~ri1ff~£, ~O~IB~@IZSI-=fi-*~~~m~IB~ ( CIK) 5foitt--&JfJL)]'(~f*-~1ZSI 

f~1ffi8<]NK~IBHPL (CAR-NK) ~o llt)lr, iE-§fr§"E13i-*~;tf'i~-T~IB~ (iPSC) i-*~?t 

f-t.Jg1'§-~1k.13'HIB~§8<J~£ o 

• ~I=~IZSif~1ffi 8<] T ~IB~@ :;!ik § ,!@:1li~r*J Jt~ 1±\ 8<] T #* 13~1B~ [ ~rp· ~~fJ T #* 13~1B 

~(TIL)~],~~**•~*'~~-~~:1li~r*J,~W~*~•~»tt1k.~~ 

~, ~ff Jffl$:M~i*~~rr· 8<J~¥! o 

• itt--&J1_ft)]'(~f:L$: T ~IB~ (CAR-T ) J)JJ:it T ~IB~~f*-~iZSJf~1ffi8<] T ~IB~ ( TCR-T) 

:;!ik~JfJ~IZSI·tfri~#,~mT~~*~AI~#~A4~~*~~-,*~~~, 

oo~T~~~~~-~~~,*~TT~~~~~~h~~m~h,;!ik§$1R.~~ 

~~£1i1fJt~~~,mm~•~~, ~#1i1fJt~A,1'§-~~ID!~~-~~~~~# 

~~~~~~ft,~;ft:~~ID!1k,~~~~~~~JfJ,~;ft:~~Jtt-W%~o 

• NK ~IB~§~ T ~~8<J~f3JfFffltfLi'lltl~IPJ, NK ~IB~8<]~f3Jm·ii~~IB~*008<Jtr1J 

~tt~~~•mtt~~~~IPJOO~, ~•m~tr1J~~~••rr•,NK~~~~fi~ 

~~~~~,~A~~IPJ~~®~~~~m§~~~~f'Fffl o 

·~~t~e~~:;!ikffl~~~~~MtJL)]'(~~~~,~m~,~I.&~~m)]'(,~~ 

f*-)lrMf*-r*J:itHri-*~, 1aZ9J T ~IB~1r~8<J1k.~&~ o 

~~4I£~00, El3~~~#~~;t~tt~~*~~I£~», §$~~~jg 

illHr8<J, m-8<J11JU:@:I£, 1k.~~IB~~£ ~§~-§fr5~T±~I£W~: 

• ~~,g~iJJ]'(:fJt-J-8<]~~ 0 

• § 8<] ~IB H§ 8<] 5t 1*1 ~ ~~ 1-t o 
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• ~ffiJIDJ$1¥JJ!.:s:L o 

• ~ffiJIDI¥Ji~~' ~{.{j, ~IZSJ1ttffio 

• ~ffi liD E8 :ft:J:~ :t:S:JF 0 

• ~ffi!IDE8l&ilt~?l~' {%;(¥,&ili!ftu 0 

mm~•~¥J~.~~~~¥J~JID~fi~£~eynr¥~~~~¥JI£~•~m~~~ 

I£~a~¥JM~o ~~*~· ~JID~fi~£~~I£§nill~~~~~ftl¥JMM. 

ill~1¥~ttX::ki¥J ey1[·1t£ 0 

~JID~fi~£~~m~~-~~~¥J~M~m.~~~-~~m•ttX~. ~~~ 

f4~~fll~~#I¥Jtjt~~fff~1-t:itt-~:t~:JJOT J:!il:~x1Mt, 00 pg)'~xt.tlt~~£ E8 GMP J:!il:~ 

m~~~~~~ o m~~-I¥J~. OO*ffi~~m~mm~¥J~fflMOO®ftOO~~I¥Jffi 

.*::5c14. ~n {~ffi~E!¥€lfi~£~~1W::I:~:FJH~m C iJ\1-J )~. ey~~r¥~~-3~L 

ft 00 ~ 2019 ~ 11 JJ §r?Jz~~ T { t§ £~~ 1W::I:~:Fl!!~Jl1M- ~IH!ID¥€lfi~£ ffl 

* C1iE3;J(:l[JlMiWi n. ~ 2022 ~ 1 JJ 1}i'lz~ffi1iE3](:l[_m~, Jt~ 2022 ~ 10 J3 ~~T 

{~IHJID~fi~£~~19J::A~:Fl!!t~m ( iJ\1-J no ~ffiJID¥€Jfi~£~mJJE GMP ~>JtEJ!,J~Bt, 

~~m!JE~Mt§£ffl~,~~~£ffl~~ffi.*ffl~E8~3;J(.Jt#~~~~~~£ffl 

*~:f§.*P>J?&o lj{b};f(iJ:t~ffl-pj£ ( -§1EiJ:t~-pj~, 1C!tJflj) I¥J1jj~*~~:il1Jlfjll{ij};f(iJ:t 

~ffl-p,J£ ( iJ\1-J) ffl*E8~3]( 0 

B. WHO GMP r!ne1f~ 

WHO GMP 5¥0 ~ ~ 1ff~ £ GMP (WHO Good Manufacturing Practices for Biological 

Products) ey {!HIHJID~fi~Jr~#~, 1!!~~#:Xt Ii:t~Jr~l¥Jtt#t~m ~ J:!il:~::t14~ 

~ o m1~~:t[E8~. WHO~ 2021 ~*~~T WHO considerations on Regulatory 

Convergence of Cell and Gene Therapy Products (Draft) ({WHO .*-T~IHJID®~IZSI¥€Jfi 

~£1!il:~MI~s9~:1:x14 c 1it~ n. i~x14xt~m!ID¥€lfi~£~Jrk:t~~¥Ji!im, J:!il:~~ 

~,m~w~~*~iliTJ!~,ey~~B~A~~~~~£1¥J~~w~~~~~mo 

2022 ~ 7 )j ~ ~ T WHO Approach Towards the Development of A Global Regulatory 

Framework for Cell and Gene Therapy Products (Draft) ( {WHO 1ff~JE~IHH§®~ IZSI ¥€Jfi 

~£~:f*1!il:~toc~::!J~ ( 1it~ )~ ), i~::t14~~T~IH~E!¥€lfif."£1¥JJ:!il:~~;zjs:JffiJnlj, J! 
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® l*JnUxt-=t ::f IPJ~~B{]gffi!ff!!¥~JJ'Frfb 8"J.l:lii~fllWi\F~~1itliJL lit!t~, ~ifg1H~ili¥~fi 

FrfbB"Jt~,~, WHO £::tp"8"J Laboratory Biosafety Manual, 4th Edition ( ~~~~~tJJ~ 

~"fmt} ), PJ1t~~rm~~~:E1.8{]li~:@:~ o 

C. PIC/S GMP ¥*1m~~ 

tE PI CIS 8{] GMP X {lj: 1* * 9=t , gffi Jff!! ¥~ fi F rfb 11 -=t )t :itt¥~ fi F rfb ( advanced 

therapy medicinal products, ATMP ), 3f~ ~~$ ATMP GMP ffl~ ( PIC/S GMP Guide 

Annex 2A: Manufacture of Advanced Therapy Medicinal Products for Human Use), t~ 

l¥J9=tt~tb, iffiJ#~::f:;lik-1'-~$Jt8"JX{4, fj)z--'=j PIC/S GMP t~l¥Jf!l}t:{lliffl~-~~ffl, 

:tm Annex 1 : Manufacture of Sterile Products ( ~ ffl ~ 1 : :7C iT ttJ rfb ~ F } ) , IPJ Bt, ~0 

•~-=rtz::rfb8{]tt~~tt*0~tt. u.t~9=tmmTAf*B{]m~.~j_j)z~~.3ftt.7t-=t 

PI CIS GMP t~l¥J 9=t B{]}t:{lli~l1, ~~~~;'E:5t8"J:El[ ~ ::f~¥Hl"t H~ 45 liffB{]if:El[, f4 

$8'-Jft~j~ o 

~00 FDA ~.LttiUgffi!ff!!¥~fi¥ti7lit8"J.fl}~~$1fl!:l:!!:t8"Jt~~;tdi, 1llUJET 21 CPR 1271 

~~.~Af*~Jff!!,m~LtJt:*~B{]Frfb:ittfi.l:lii~ o ffi~-=t~Jff!!fflfiFrfb~£~/~ 

~ili¥~fitt*Ir](ifj_j)zffl8{]Frfb , 3t-*-m::i':~~$8{] GMP ~>l<: o 

xt-=tgiH~ili¥~fiFrfb, fj)zr{fifttirfb CGMP ~~_m ( 21 CPR 210 fO 211) f!l~tatU rfb 

~f9U (21 CPR 600S) ~JeJE o t~JJIJ±-IP., ~o-:;Jikfj)zffl-=t I AAililii*i:rt~. JniJJ.j)zr4iJ~OO 

FDA CGMP for Phase I Investigational Drugs ( ~ I AAM3'GfflttJ rfb B"JlJefi1:.F ~-~;Ej_ 

~JeV!1}) B"Jit§3C~>J<: o 

tE ~ M , gffi Jff!! ¥~ fi F rfb 11 r )t :itt ffl fi F rfb ( ATMP ) , $ ~ ~ ATMP GMP t~ 

l¥J ( Guidelines on Good Manufacturing Practice Specific to Advanced Therapy Medicinal 

Products), t~l¥Jxtililii*1Vf3'Gffl ATMP fOB_tr!J ATMP ±!gf~tb T:f§}_j)z~JeJE o $~8:~ 

8{]~, t~l¥JJ:j=ti~JHJH~tb, r~~~t~JJiJm.&., Jt:fllittirfb GMP t~l¥J ( EudraLex-Volume 4) 

::f~ffl T ATMP o 

giH!ff!!¥~fiFrfb B{]~F:tlf.¥ i=f, ~ GMP ~~Jez!t~, ~~~f_IA~gffi!ff!!{!l!ffl1fl!:l:!!:t 

8"J:f§3C~>l<: o t£1l1Uill:ctf.¥8{]_tijjf, ff(~~ GMP ~FZffii, ~M~>l<:Af*-g1H!ff!!8"Jmm~, 

*iM1fO:f£iiY!U~~f!~M~li~.RfOgffi!ff!!t~~ (The European Union Tissue Cells Directives, 
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EUTCD) ( 2004/23/EC )o - i!:it11-T1:tc, ~®~ff!Jffili¥J]§-~1:tc, lit;ff:fll~Wi:fr,'&g)t 

~T GMP i¥J~~m;00, ~:J'A1'J@(M ATMP GMP t~Wff o 

~Jffil~fftc£i¥11:tc~~~~~~~-~.~~#M~~~tc-~~~~­

~M~~~OOI¥Jffi~M·~~~i¥J~~o ~®M*~~~~~~~--TM~tc-~ 

A~~~~i¥J~~~~.~~~***ffi~~~--.~~~~~~~~~~:it!A 

B ;z!s:x1~ff!Jffil1€lfitc£ i¥J~~t~i~~~-T;!t:N1:~~tc£ 8~~~:-tl:r.\: o B ;zjs:~ 2014 

~mi~fltii:T f~Jj£~~fi:n;Jm~~} (PMDAct) fll ~-ll}~~~gc~~~} (ASRM), 

%~Tw;j#~ff!Jffil__I::J~~tc£ilffi))f(J.iliJtljij:12 o PMDAct .:l::~~~~_trlJ];; § B"J B"Jtc£, 

m~~~ttw~M_tm$~B~T_tmFo.*~~tt"~~#~~_t-m~m"~m 

~~_ti¥J.lk.1-t_tm, !f3~JP3A B ;zjs:~fi{Jf/J.&x11m:OO o f1i: PMDAct ~12$ t~i¥Jtc 

£, ;!t1:tctt;fj~¥U GMP ~~~B~~~, IP]s~· B ;zjs:~p~__I::J~fi:n;Jm~Jllfoi'J ( PMDA) 

t!1:fllli T*-T#M~III!ffil1€lfitc£ B~ GMP t~Wff o f1i: ASRM jij:12:it11-Ts~~ff1Jffil1i:tfitc£ 

ilffi))f(J.iliJtl, IPJ:t$~ ~:it¥U~~:tl1-t.lk.mJtl 8~ § 8~, ;lt~1:tc~1Lt, J.W::I:~1!Jtl~:1Jiii 

;f§__I::J GMP ~~~~~::k&~, ;f§~~*I*Mij;1~~ o 

;It 1lli ~ ~ VL ~ t!1 ~ ft M ~III Jffil1€l fi tc £ 8~ GMP t~ Wff , ~ 1}:!; ~ ~, :tm 7~ ::k flj .TI£ 

TGA :& ;fJJ i¥1 Australian Code of Good Manufacturing Practice for Human Blood and Blood 

Components, Human Tissues and Human Cellular Therapy Products ( ~ iffi!::kfiJ.ill?.A 1.l$:lfil. 

~~lfil.~.QX;)t, A1.l$:~_§jJ{fllA~II!Jffil1€Jfitc£ GMP} ), #JT}JO~ HSA ,'&;fJJs~ Guidelines 

on Good Manufacturing Practice for CTGTP ( ~ ~ff!Jffil, ~J3.~,Q~~~1€lfitc£ ( CTGTP) 

GMP})o 

~-T~!ffil~fitc£~*~7;;~~.tc£#~£ftt*~~:&M.~~~m~,~ 

~JtJ-rm~~m:cMc , ~MH:&,~a~~~~¥Jmffl" , ~~.;~t:~~*~3~~1Pl 

~x;f GMP ~3£®¥Ut~~~Jtl, 1:tcii::~m~-TJE?t~B:*1~~ o 

1.3 m~ 
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iM~~. 3fxtt£iff!J~~, ~of~~ &f~~ifJt-1-Et<J~fJlL ~ff;fJL;f~8'gl9J::I:~JliL f~JJ!Hii 

c~~~~)~19J::I:~m.~m•~•~*~~&:l:t£~~.*fi7Wm~m o 

*•*~~~m~~ff~£~~~#m~•~~~~~-&•~~*fi*~~ 

J£o tE "3 ~~~3][" 9=', xt~ffi~1~ff~£~~~I"!;rflEt1U0~£~~8'g¥-f~.?K:kl':t~ 

*fiT~m.~~&:l:t£~~~-~~3][&~£~fi-~mr£~~~•~.•~T 

"7 &:I: 3£ 1M "o x•LA .. llL ! mi&tJlffi: fo itit ~, !1m*'!·, tt # !i'H$ ~ ~ Jl!I~ ,~ t11*1-T 7 W 
~rn~m. 1!11! "4 .Affl~:J][" "5 !J%, i&t:Offi:~itit~" "6 !lmt-1-" "8 tt#~t$" o IPJBt, 

~~~rn~r~ff~£t~~J!Cs'g:ki±~,~. ~o~!lm~~- ~£J!!.~J3. %flUtE "9 ~!lm~~~ 

1?" fO "10 ~£J!l.~J3*~" *1-TT ~ffl o 

*'ffi,1%ts;f~fiJ~OT ( 00 1- 1 ): 

j:: r 
f" ~ j:: f" 
J3j: j:: {,\. J3j: :JX !Jm "' ~ll 

:Rt f" !J! i)i !Jm fiT * '!i: :i.!1l 
j£ ~ ~ fitli. ~sr ~ l_fff ~ Wl 
mlJ Jilll. J.!ll. Ej ffliJ ft ll1J % 
~ i)i :jp ~ 
a~t -~ 

~ I-1 ffilJ®i~fiF~tmf.fm~~r&.~ 
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a ~ffi!ffil¥&fif='£1:F'l¥1~¥7?1di 

a :tm{iiJ t U 5E19tl:~ 111U ~~ 

a ~ffiflf!!¥&fif='£1:F'mJ::S:~tu~~l¥J~~ 

~~ft~g -----------

~ffiflfi!¥&fif='£{t:lg-~ "?'§~ffi!ffil" f='£' ;f§ t~Jt{t!?.1-t$R.1:~~ £' Jt~;ff-
5E~-tt o eflf!!¥&fif='£!¥J~~M~--*·~A~,Aff~~l¥J~~£~tt,Jt 

*•-~~-m~.ttmJ:.~n.1:~$?%tt.mnm*l¥I~mtt~m~~~~. 

Mt='£19J::S:~1:F'I£~~~-~.~-~~~. eJffil¥&fif='£~f='A~~T~ 

7-*'!t:£: 

• {:t!;~Mt--t*•~ Ai*, PJ~~*;fff{~~~mf*o 
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PI :h".Hi:it!Am~~~ftffl o ~:1:-J,Sf~ r*J ~~m{El./G ~& -'F : 
• nfHA. 1~~if-t;F-J.* § -'Fi5-¥!8'-J£L~tt:Jt~i'f1t1ttrt~ ~fiVLt1;JH:f"*fi5-9il'51i!ftffirt~ 

1~~ 0 

• ~-tt~ ~ ~¥1fr'r_N~~ic~~-, ¥1fr'r_N:f"*fi5-~Jll.J£~>Jt; ~ux-t1~~if-tt-t*=•m ~ 

r~~N~~-~>Jt.~~~~-~~N~~~~.EL~ir~~~*o 

• 1~~;f,t;F-J. M~fiVLt1;J*·~3R~:Jt~:h"{1-T ffl-'f-~~1W~r~¥1ffi.N~ Bt ~&:f"*fir~Jll. 

JE~>Jt o 

• 1~~;f,t;F-t~~~-' 7G~1.91 0 
· ~•,r~tt~~ili~~~£B~ffi*~~:it!fi~~~~~o 

• H~{~~if,Jt-J./Gi~*~~~ffi)j@, £_§_~_Q~~ntft:J~2*W<J~~Jffi{;lt;: o 

x-t1~:1'r~;F-t:it!1-T Al:f§ziJil~, nfHiA:f§z19W~*~ir ~:l:tffirtzm:h"J(1-Tftffl o ~u* El3 
-'Ft~77K~£mm¥irff~£t~-~ c ~u~~mMm~ ), :Jt~x¥!~1tfflz1W~nltE!f~1~~ 
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U-~~OO~§.~ft~~~~~~~~m~~~m~U-*B~~tt~B.@W 

JI~~ff!H§¥tlfirr:fb71{1-TB1:JGJJX;1~~U-s~t~i~W3f1'4=illltt:l:t~li o 

~Tm~u•~~.W£Trr:fb~~~m~~m~*· ~~m~~ffM~*~ 

1iE, -EHMEL::f~~T~~ , tf:~IL &!tft$lU1:1:B:, 15EIR1-$\¥1'~/£, &!t11W<f!1:., ~tf*!1:., 

m )JJi: 1~ (:1:. !1m Yrff 1!f {~ ,~, ' A B ~ffl H§ :[Jt )JJi: ( human leukocyte antigen' HLA ) 51-~{~,@, ' 

~~ , ~~m~M~o ~1lf~§-~W~~~(~OO~A)-$~-~J'b(:trffl.A 

~#t~s~tt:I£, t~¥1Jl~ r_m §§3%: 

• ~1'-xm o 

• M81Jtt*:J:o 
• ~pq~!m£$1?f$~fj ( ALT )o 

• G ~~f~W<f~ ( HBsAg )o 

• ~~!Jl,!}[:fJJEf:;$: o 

• A~:9(t.15f{ijj(flt1W<f~ ( HIV-l ;fO HIV-2 )o 

• pq~Rf~W<J~ ( HCV )o 

~ft ~ tiHJ§1~f:;$: ~if I *W<f :1:.~ IRk~ ~1E1-TW<f IX (:1:. fr5:1J1 \¥1 8~ $!-{:;$:'~ i£~B;ft~;IJO;f§ JJ\Z 

8~~1!:FJ_9! § 0 

~-~W.~Tm~U-~Ar~~~~. ~~ilrr:\'b~~*B$51-I~~* 

:J:~t~s~t~iiJ!IJ. ~ ~t~iiJl~ r_m § 1~~~ = 

• ,8,~ff!H§~ o 

• ~ffiHEJffi't'i o 

• ~ff[H§fftf:$:t~~!lm*:Fl¥1Jl~ 0 

• Jt]Jf: f:$:t~¥1Jl~ 0 

~~ft~g ------------

m~u~~~*~Tm~~~~H§~~m•~~m~~H§.~-~~~~-~ 

Afft~~fitJ1Jkjpg~Jl([*JIHif'F o l_ffiB_tr!J~ CAR- T ~ff!H§¥tlfirr:l'b, ~-JI~@]$tu 

$~~~~~~~Afft~Jl([~H§~mJJX;J'b~~--fF o ~~.~~~H&~H§fflfi 
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fi.~-~~ft~~m~.~~~~ffl~fi~~-~fi,m~~~mm~~~~fi 

fi~~o ~~.A·~~~fi~B~Rh~~fim~~~~~~~fi~*~ffl~~ 

~B{J::ktl o 

~ft·~~m•~~~*~wm~~#*•~~~fi~~~fim~~*~~. 

%i~A.~f4~~fim~, xt~fimt1g;t§_::k~:fft A.ln~1'T*•fll~M~~i*fFB{]:f::i1·iJII, 

~*·~~~~fi~~~B~~*~~~Mm•w~*·~~~~*~·~A~~ 

~fim~~~~~~A.~nm•.~~~nm•w~o m•w~~~~~~~~m= 

~fim~~~ft~~~M~.m~~#~*•~~~~~~#.m•~~~~m~ 

~~£~~ffl~o ~~~~fim~~~#~~~~~.~mH~*~~W$~.~ 

Bt:f~J'E~*it~t~~~fimt1g;g•· *kAM•r:J=t~U~~1±JXl~~8{J~fim~ o 

A. ~fifJL#g~1ffiH~ 

~-~~~fi~£~m~~#*•~~fi~~fim~~~*.kA~fim~~ 

~fi*~m~.w~~fim~~~~fi~~ft - ~fi*~ - B•~~~~fflfi~~ 

~$~W~fi~~~~~~~rn~M&C~~~~R~~£. rn~m~~~*~ 

¥€lfif4~, ICU;f-4 , ~J¥~ ~f4 , ~~f-4~ ) ~. ilJZ{it~fi;fJL;f1g8{)~~{4@C*, {i~¥€1 

fi~*@ft~M&.~~fim~~B~~~~--~NW~.-~§~ft~~fi 

mt1go 

~~~~~gm~~~~~fim~~~.:kft~W~~Aln.~ft~~~H~ffi.:k 

~£ ~~~~ffl~9~1HJ!JifiJi l , ~~fimt1g.A.Jn~~~£~~fflPf1J, Tfmtz:'£~ffl 

M~r:J=t~:m~&-$rffi, ~mffl~J5m~~~1::~~ ~$f4~~ll':~fi~ o ±:S:iJ II ~?& 

m:~m= 

· ~~~fi~£~-*~~~~~*= ~~ft~n~~~~~~B{j~~~ftAJn~ 

:J;;ijj:yrp, xt~£~iR~i'§::k~~~ft-~1'J±ifiJ I I, ~uffi<J-wtl?t* , ~ f!.BZ.Jili:~:t_l~ o 

• ~£~ffl;f§::k1*1'l=iJ1Efi±ifiJ I I~~%.33·tiTJJY~: ~~ft~~ftA!Tt ~:J;;±iflJ il iJtYlP, 

~ ~fimt1g;t§::kf4 ~:E_m~~1'Js{JiJt:fm~±ifiJ '' 0 ±ifiJII ~ ~ ±~~ ~ = 

o fji;~~t-t*•1~l1U1tfi~::ktl1*~~.9:iJt~ o 
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0 {~:?of:fJ;f:-!-~J2fff;Jn:fiJ3(~~~$Jfuftij8~3(~yJiEfj,&:UjijiA_8~*-'g o 

o m:?ofU~~$tuMW~~~-~e~ffl o 

o ~£~$tu~l!&ffm~~5t~~w.&•iA.*·~ o 

o ~£~~ffl~~~--~~W.&*•·~~ o 

0 f!J!ffl J§"*tl~ ~ £ ~ :tl:'i: 0 

o ~~ttm~~-=~~-~~$tu~4~~$tu.&5t~mfiamtt•~~~ o 

1£.illO.JliJ!iL12fff;JntiJ~·'ijiit I iA.iiEB~fji1H~f"'=:?J-Ttfi, E8~-~e$!'1xt §tjif 

~12fffm~mfi~~~•'ijiit,~ffll2fffm~~#~~#~~~*~£~~12fffm 

t1J7f~¥€lff o PJ~~J!:~~xt*.rllltJLtiJB~:f§*~er!~JM"'=:::h~fii~~f:&:J'Mi: 

• {Jf!-*.rlll~ft~~-~e~Jll.rr1~o 

•{.lf!-*.rlll~~~B~~•~emm~ 

• { DH7Jc.rlll~tffi:Lis:*~1~~ ~0 

·~tt~•'iji~it~H~~~~~~-~~~J§".J£~~~12fffm~~rr~•~ 

~. ~-~~~--ffo ~'ijiit~~~l!&ffYL~~A{~~I!&ffYL~M.lf!-~**~ 

~£¥i:lliHttf't...tmBt.l!i\:~~*· 1EM~~·itt-*12fff;Jnt1J~Jf!-...ttlt~±-1!!.~£.l!i\:~$!'1m 
/.- k 5$:' 
1TW71": o 

·~~-~-~•a~.~.&Mm~•~.&a~~~.~~Mm~~~'ijiit,~ 

'ijiifm~~~~~Y!·~~*M.~WW~*fflffm~.•iA.I!&ffm~~-~~it 

~*J§"~PTmmfflffm~.~~M.~~~I!&ffm~~it~M.lf!-~~~0 
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J)J §f* CAR-T ~ff!JID¥€Jff~£:lg{§tl, xti2fff;Jn:f1J*.ID1J_m~'ijiif~* :tnrr: 

• :U.fHiA~ffi!ID.lf!-*~J.m~~~f4~f4, JJ..f*:Qo""f: 

o .lf!-*~~~m&:JJ..~~~~m·~~e. ~~~~-~*-*~-~$lfu~ 

~ JfL *.rlll:fJ :f:-1- 0 

o ~~~4m&: *wm~£~1~%-~~~~~~~mM.~m~•~ 
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o *lfll m wc~1seJF.! ff.M ». -JAniJ EJ{J ~1'¥ ~ J]!'!W f5L o 

o ~*Afft '!Wf5L: ~*Afft~*:f§Jili:!Of mJ:, 14-if:btfiJII~>ltiiEI3JI o 

• :PirliA~fifJL:fZJEJ{Jml:ii:~.f_lf**, ~f*~or: 

o ~fim:fZJxt ~*Afft f:S:iJII5fll!Of mJ:~;!]!tli:~ o 

o ~fi;f]L:fk]e<J:>c14~.f1lYRE~ o 

O ~*N*~~'~*5fll~~~~J]!YRE~o 

0 !lo/J~..fff;;fJ~.fj[yflEl~ o 

o ~*¥RE~~J]!Mf5LC~ffl~***'~*~~~m~~,*~~·~~* 

:PJrj' fg,@)iJ:i!HfiJJ~ )o 

o ~ *'i: a<Jm¥!5fi:!J.f~tg;J]! rm:~ o 

~~11-~B -------------

~~~fi~£EJ{J~fili:-~*7M~~~#tJ~EJ{J~· , ·~~~~£~*~ 

1'! # mif ~fim:fZJ 7f ~JiH:g r~fi a<; m--ttli:iiJ.f"iJ , 1~1ili: •ft~ ~~~ q:r 'LAo ~~fi q:r 
,L.,8<JmJ:ii:tg;J]!/~J.f9=r£~mw o 19tl~O: Xt-T B_t r!JEJ{J § 1* CAR-T ~ffi~y~ffF£:13: 

~"~#U~"~A~m&EJ{J-'tAffl~.~~Jili:·~~£~~~~(~~: B_tr!J 

CAR-T ~£*ffli3{] DTP ~J%ffi.~ "•)§- 1 i~li!.WC*") 5fll~£!1o/JyflE~~:fk]JV(;7 rPJ ~ 

fi;fJL:fZJ~ WC*e<; I~ J.f:r\:iE:fZJ o 

*fflEJ{J~•~:r.tlili:~~*~£mtS:a~.~•~~q:r~•~~~~».mm~m 

m~~.ft~~~£mtii~~m3EJ{J£~J.f1J.~lili:•mtii~~~~Jili:fte~~fi 

~£J9J:ii:tg;J]!f** 9=r 8<Jli~'m37t o ~~mii~.!:J1~1ili:-Bit9Fi~J8<Jml:ii~~, ;;J:t:IPJXt 

~£~•~•EJ{J~~~hmfi~iA.~~-~~q:rm~EJ{J*~~ttc~~= •*' 
mM)ft~~~~£mtii~~~~mfiM~5fll~iA.~•~~q:r~£~~~~ft~ 

1"4-ff ~£ftifEJ{JMOOm1'T~iA. xt~•~~ 9=r ~ ~~~».15~EJ{JntM!!m1'T mtS:W1fr, 

~~~~~fi~£1:Emtii~m~~9=r~£mtii~~. ~~~~~fi~£1:E~ii~~ 

9=rm~EJ{Jml:ii:~~.•~~~~#ffl~~~o 

~.ill:'.Jili:.!:Jf~Jili:-gji~~ ( ~£~~~~. ~0 DTP ~)%) 5fll~p"b!lo/J1nt~.ill:'. (;if(~ 

~)~IPJ-~$~~~EJ{J~Jili:-WIPJtg;!]!~~.ffi.~m#M~5fll·~~£~~~mt 

~,ffl~~~,!lo/Jmt~-EJ{J~~~~.~~~fi~N##~B~EJ{J~-~-.iE-ff 

U ~fg,@JJiH~--t1*1-tEJ{J~·gji~, ~.f_m~£ WC*~~mtii~~o 
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~~~~~m~mH§ft~~-~~~-~~~~~ern~.m~~~fi~£ 

1£ 1~~ t:il rntt~ 9=r :±l :EJ{l.~ # 1it'f~ID1~:±l t;RJ!fjc};fDfO o[li] ~ o 

~~~~~~~~£~~.~-~m~~m~mH§ft.~~w~~mt~•• 

~~gnh.~*~~nh . ~~•m~~~~•m•~~~*~.~~:±l~n~ 

~mt~••·*~tt*rn~~~mt~••rn~~~.-~H£.~1£~mt~••B 

~~-q:r~~.~~~~-g~£~•~*~~n~-~~o ~~m~•~~~~ 

~~w~m. ~m•~esn~~mH§ftm•~*~~wm•*#o 

B. ill~flfbi-A 

~~~~H*•~~.~~m~~fl~~~~m~£~~••~0~§~•~ 

~~-g~~I£~~£~~~-~0 @~~~~~-~*~~-~-ID~.~~ 

~-§~~-*~*·~~~~~-~~~e~*mo 

~m•*•~~~m~•.~~@~~~rrm•~~.#~A<~~m@mH 

§ftmlti~ :itt1-T~e o 

*£~~~-m•~w~.~~B~~~~~~~~~w~~mt~.~~~m 

~~~$#,*£~~~-g~*~·~ww~*~•m~.~~-~~~~*m 

/t~m:m1seJ§t~~~t§ft, ~Ji!U , ~*I&ill:±lf!Litu, JA~~mlti9=r£U~ o 

lVJt@~-~ ~1* CAR-T ~~~£~f9tl, mf~~@~jt§ft~$#~,~~3%: 

·~m~•~~~·~~-~~~~~•~•.~~~*•-H~-~~-~* 

~*~~q:r~~~~m.A~~~~-~~~m•~n;~~-~&*~.~~~ 

~*~~~~~;~**~~§~m~. ~~~£1£~*~~9=r*~~~~o 

• ~1i~§f~~tJ;f-L ~£1£~•~*~9=rlllf:9e. x ~m~t. /F~ftvrfttl. m:t.¥. t~m. 
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~~m~PJ~~:~~:9?JT3fftl.ii'E1~, 3f,Pfti{li?JJ:N:1-Txf-t~J!:1!ffg)@,I¥J3'C~ o 

-~~£~Jtli¥J~~~ff~~,;Jf~tl~~~*~~~ffM~~~~ o ~£~ff 

~.m~Mff~~~-~I¥J~ffl~ftlii~•I¥J~~~*~ o ~~~ff~~~Nm~ 

t~~~lii~*-ilEI¥Jff:l$UHJlJl11E~, 3f~~ A ~JJE, Jl:sLiC.~ o 

·~~~-~m~ffiml¥1~#fflm~•m~ o ~~~~~~#, ftlii~~N~~ 

*~1.VL fitl., ~~- t-t~~~IE#3fJa~{f{i!J~#'t~~. E\Z.&BtN.~~ii::.ill:'., 1}1.1-T 

ii::~~***i¥1if§E\ZE\Z~m'~ o 

· ~~~-~Jt~I¥1~•~JJE~*m'E1~~~lii~£1¥1•~ - ~$•~-~~.& 

m~~·~ffi*~JJE~~.m~~~~£~~~-~JJEmffi~.&~ffl~~~~-ft 

~~£1¥1Mff~~-~W~~I¥1ffi*m~o 

M'm11-~g ------------

£G§f~t1p~~*m::!ik*mi¥1i!Q~€J)](;fJ~-!-, ~~ffllffiutt1Ttz:£1¥J~tz:~' xt:m:~tz:£ 

I¥J~:I!:~ilE~*m:~. ~~£GSJ~f1J~H, 1litl*Mfi~.&~:l!:~1lltl~::1Jlif8"J~J~F~lr 

M(~orftJtz:£ 1¥J3(~·11:~~~:Ui o £G§f~i'ffl~~*mi¥11:tz:Mfim~ GMP ~f-tr it!:1-T o 

13M", ~ffiJffi!1ilfitz:£1¥J_tmicr:Pit-~.~A CMAH), ~£GS~f~tffi~~*m c ~o 
CAR-T ~ffl}ffi!~~Jtji¥Jffig:Ji~~) *ffl~}f;1iJf~1:tz:~r'§.iJH~ ( CDMO) 0PJ~tz: 

7J ±, ~r$1:tz:ii::~a"J~:I!:~JJE~*~~~~/GIPJ, GS~Jlt MAH m7t:sLif§f1l~JJE 

CDMO 0RJ i¥JtlEfi, ~Jt:~iT~:I!:iJJi5(, xt CDMO 0RJ:itt1-T~:I!:$it~JEWJ-1IPII 

Ho ~Ari¥J£GSJG'i:ffl~~*m7l:sL~~-~~~CB~Ar*•~•~~).ll!Z.~ 

*1Yitl~~ J5::tPJ:JJ~1-T Jtl~1:tz: 0 

~JJE~>J(I¥J:itt-:!tl!f!JJ£, 'W~*?t:ll:IHff!Jfft!#lfi.F£tfl3?t "6 ~~-!-" o 

i!~D>Jt ······· ······· ················ ····· ··········································. 

m -s J\. + J\.~ .:r: il;f£ iiiJ -1. r- tt1t rfiJ iiiJ at :lit it .:r: iiiJ £ # ~ 1JI1At 1'5 
£ Ffl 1. r- tt1t, j;i- ~~ ~ :tr ii.. 1. 5~t ~EX. x: x fli ~ Ffl 1iJ ~~ o 
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~-s J~ +Am- 1E !£/" ~4it - M-R. $. ~H%t? r £ tD #1 19-:t ~it!£ 
#; tD A-1~ YTi *'-... .. . 

~-s:h.+~m- ±r~~~s~~~~**~~. ~kYTi3P!tD~x 

Y'j *'- ... .. . 
~-s:h. + J\m- s ~ Jt!ttlt&~ ~ kYTi 3P!tD ~XYTi *'- ~ ~~:#-if1t5- ~ 

it JfJ '~i {P ~ *- ~~~L 

~~*" ~•$£~±r~~~A-m•tD~Jtm~~~*· s~•* 

~~~~-!£#J,~#tfttD~5~1TJ3P! o 

~~+Am- !£;*~4it+M-RC~~~-~~~M-.fl)$.~**~~ 

~1~1TJ3P! o 

....................... ················· ···· ········ ... ················· ··············· ··· .. . 

M'~1HB -----------

WzM 20221¥8 JJ tlt:$8<J GMP ~t-b'R 1 ":7GOO~r:l1.t~F" 9=t~t!:l T¥5~~1il~~~ 

C contamination control strategy, ccs) 8<Ji£5C lJffi rl.!~VFfF£ ;f!JIZ:E!<JJJ!l.fft!t, lVJif@~ 

IZ:tt~~if'OF&1.t&i::S:jg § t.iFrmilititE!<Jlftxti~~!fm, ~ffiOOpg$~ I ~)Jj(;f!Ji~;fJL:E!<J-¥JU 

~~m~.~~m~~mxt)Jj(•-•~R~£~m~R~*-~f'ilit~;f!Jiiit4•~ 

~m.rlw~~-~rc£mt:S:~m.m*~~R~~~~ilit~m~~~~~~~mt 

:S:t.iFf'1L 

~r~m~E!Yj§jfff'£ "rrss<J~m~E!" s<Jt¥-tE. '*' ms<Jxoo 1 ~OOIZ:~~~mr~m!ff!! 

~ffF£~~F. ~~.-Bmmkm~~M!!~tTF£.~IZ:~~~¥~*~~ 

W:7GOO~f'~**WJJ!l.,-~£~a~!fm¥5~ . ~I*~--~Fr:l1.t~~~~~m 

~~~~Fo ~~.-M7GOO~£~~FWJJ!l.~*~~~-~!fm¥5~.-~F£~ 

~~11!~-=ff\L 1Yu~o: MriZ:$-lW9=t~ RE!<J~D-fF, ~1£ B ~~:!JFFE!<J A ~:Itt 

0;~F$~:7gT~~¥5~.~~~M~A!fm~ilitit.~m:lt!:A~$~~A~~!fm 

£~11N~i~!f'mfft1Ef~11£iU;f§~?f.H~J3t~JJIJ~Jll.iE; I*JA~:7GOO·~~A~, ~~~rl 

i~~!fm~1il~~i)ilif'0:7G00I*~~JMi!8<J:!:fliJI I , ~~:llirl:7GOOIZ:t~JW-iJt~ (aseptic process 

simulations, APS) ]§-;f~~k~JA~~ffi~§¥j§jfff'£~F-~ o 
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A. mi Jlf!¥i:H7tz: &lJ tfJ r uH~it 
~~~fi~~~~~Mg~~~M~*·*~· ~-~~~M~~~~I£ 

~MWM~~~D-~.~~~B·~-T~A·*~~XC-~. ~~-~~ 

*A~~M§·~~~AN~~~®~~#~~*~~%~~~. ~~~~~~~ 

~~x~~®~~-~~~~;·~~~~m$~•~-~~s#~m~m••· 

Mrrm~~~~m~n~~--~~~m••;~~w~~m•~~*fi~~® 

1JNJ1\t 0 

A~~m~~.W~**M~~~fi~~~*"3~~~W""srm,~~~ 
"'~&_n 

"&w o 

:E~~_tm §~CAR-T gffi~rj§[fi~~li!T-;!t~~~Jl~A'J;j\, {:&fj1-~AN1:£~~:$: 

~m~~~*•~r£~••~.~~M~~m~~~-~~~#~-~~m~~ 

~~--*~~~~M~. ~~.~~M·~~~fi~~XC.~AN~XC·~ 

tJ~iJ ~~~11JU § ~JJJ ~£~151/:iiE o 

{bil'.J.lli@~-~7GC.~t:g.i)JI~¥!JEW, ~MF**~:7GC±:g.i)JI®·~~tf<J51¥Jif 

**AN::ttJ~M-gffi~rj§[fi~~~~~-~ 0 :7GC-~t:g.i)JI~~~Y'El.3%: 

• x•~~miJll o 

• xa•~miJll o 

• XCI£1l1Rli\~ o 

A~~W~~. W~**fflgffi~rj§[fi~~~* "4 AN~W" o 

~~~fi~~~~Mwx•~~. ~~~~®~~~fi~~~ti~~* - ~M 

iF-t®-iJ\:t'iff.;fJ~!16,~Jn~JE:7Gjf-~'t'im:!i~~~~ - :7GC 1 7G~~I¥J~>lt o 1251Jl:~. xt 
~~m:km~iF-ts<Jm:t:S:t£111U~:k:m:~. m:t:a:~m~~~Y'E13%: 

•1~l.llifttJ%H~: ~~~I£*.bt®~~Jtl~iF-tfimmBt, g)t}j\It~3J!J:kB:!im~PJtl~'71 

Ajf-~'t'im:!i~~~JXL~~, !1-PJFJ~mf-f~~A, ZSIJ!f'!!J~JHR*~~;!t~~:bOII£ ~/f 

*~~~ttM~~~M~.~~~~Jt!C~~4~M),m*~~*Wffl®.~.;tt 

1001 



~£IZ~~~~~m·~~IZ~*fi·~~~~~*••m~~£m~*~tt 

m$1El-Ti71A8~JXl~iro 

· m~-~-·#:m~*~~~~~~IZ .• mXM~£~XM*~M~. 
mfi~~~; *#~~E~~m~•~rr~•~~o 

· ~~Ar~B=~*·~~*fi~-JXl~Wffl.~rrAr~B~~(~~X 

IT, ~ffiili*J$~~~&~ ), :J}l1-T Ar~Bfo7J~1-T~.f1l o 

J!.f*~JJI:li*J~. w!XI.::$:0-:IFHffiJJEJiilfi~£$% "6 ~*-!-" o 

~~JJEJfflfi~£~~~tt~~.~@~~£~tt~*~~~--.~~~~~ 

~tt~~-~~~~M~.~~~§~~~~: 

• 3tJffi:f*l§~~YY!U o 

• 1~~~i'§~~YYJU o 

J!.f*~JJI:li*J~. w!XI.::$:0-:fffHffiJJEJiilfi~£$% "7 m:t•t£11Jtl" o 

1f~Jr-m - -------------

~ffiJJEJiilfi~£8~1~1ttM*-l-*~-T J-A*lfll~~~-§jJt ~-T~~~tttJ~-1-. :ff~i7 1 

A,~~~~-~~ttm$1El-T~JXl~.~~JJEJfflfi~£~~~tt~~.~~F~ 
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~!lm-i¥JWW,~~~~!Jm~£~:k!lm*'l-i¥JWW~~. j;§~*·~~~~~®!Jm. 

i¥JWWmBm~.wm~m~~J1@~fff=£~*~~*"--~j;§~~~•~*~c~ 

m~.m•a~)i¥J~:k~~-~~m~. ~R~J1@~fff=£!Jm.WW~-®~M 

1¥1~~ 0 

.A 1*1#1!0!E ilJli-j §1<MIBI!f!l 

li'l ~P :l'ff* ~IB !JEl 1:1" J'IHIBI!f!l 
( )\.ilij\~ffil!f!l :~t!l<:llil\ 

~~&~tJf-1- 1:1"411lf!IJ~IBI!f!l 
m$1~13\i~~ml!f!l 

\ i~HHIBI!f!l 

£j2;JW~'fli*~ I ffig'J$~1* 

~~m$~1* 

:l:B'rf£ -
~()j 

t--
ttf* 

t----
~ffil!f!lj2;1-T 

;!t11l!.~tJ*I 
illlm' 

t---
tt1:~ 

flttl3!< 
t---

;lt11!!.1-t.q: n'i!dJ!Z ~f* 3tt<f!J&.I 

t€ti J:B'rfEi-El!!t:&:~ 

..5f 9=' IBJ~ J'btifMrB<J 1:1"19: -iHiltJ~B.!-

~ 6-1 ffilJffil)EH7F~~;w~~lHX1!1*~ 

~: ~~M*E~-(~~~~~~?&~*~~~~~~*~~~~(~ 
-1t »» tf<-1/ii], ~iii Jl;] 59 ,t.-f.;p Y ·*-#iii.a~ Jl;] ~o 
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JJ:t)'~, ;:¢::f1fl) Yftl~B"J pg ~fJ -ELm~F':ct~ 9=t Yff~ffl i¥l 4o/Jt-l-, x>t-T~F':ct~~~=: 

1l:ti;fEI :k 4o/J t-1-~ .& ti¥JW tEl :k 4o/J t-1- , -!Jtfr=iJ , 7G-§ 1%1£;:¢: :f1fl) pg o 

;:¢::fjfl)~~11t~:fl-~4o/Jt-I-JXl~i~~i-¥1ii, fmt-I-JXl!liiJUJIJfQ~{~JXllli8"Ji'!JltlL o 

~4o/J~JXllli~~*fi%Wi¥JWffl~~~4o/J~WWI¥J$.o(9=tOO~A>=~~ 

4m~~~F'ffl~ti~.&•~m•~~9=t.•M~ti~i¥l*•,~tc~.&~~-~~ 

¥f 1£ 8"1 'li ·1'1: ;fll )'~ •1!1 -r: l5 ~!XL ~i ~, w ~ fm ttl ~ ~ F' ffl ~ ;fJ t-1-ft!: !XL ~i ~JJIJ ~ 1~ iU 
~*~~~.:JG~JXL!li~~~-~~~F'ffl~ti~~*fi~~B"Jmt~~ o ~~ 

~fitc~m:ki¥l4o/J~m~~~~-*~*B~~.m~~~-•~~~fit"~~ 

~.m:ct4m~~F'~m•~tti¥J~~~N.~~*fi~~i¥J*~***m~i¥J~~ 

f!JltlL o 

1£*fi:k••~~ttwffl~.~~-~~@·~~F'~:k•m•~tt~~~ . 

*~•~fiN*B*~·~*~m~m*~=~.~m~••~~~~w•~~N 

*ffl(;:JG~B"J~~ ( :;fJt. 6-1 )o 

~Q(t!J ;f~ftE !lm*4~~ 

iWi !lm~:>!-mH1 1¥J1~;j\!j)(;i=f~~1-txt CQA mn!ZJ!V§~Q(t!J -*:~!lm*4 

9=' !lm~:>~-!itt::;Jcs{J~1-t!lli:;J\J¥J~1-t~tJaA=fmi2Sl*~xt cQA mJJJ; 
tfl±-*:i:l~ ;f'-1-

l!V§~n(t!J 

{~ ~;f'-J.Ji·ij:xt CQA 15tff~Q(t!J ~~-*=~~~~ 

B. !~Wl*il-)Xl.~~ilkiffi!i 

~T _t~8"J CMA i-¥1ii:!J~. m:ct~ CQA 8{].n[lij~lfN*1iffi~4o/Jt-l-i¥J~JJiJz)r~, 

ZJ)\m m:ct ~ r 1!1 * *~ J,tt~X::nJH ~ 4mt-l- 8"1 JXL~i~JJU = 

• ~~~.i:~E;JF4mm*• ( ~Q:I:'i!fJF~) ~l%1¥ilf1J?Jf1J o 

·~~~F'~~m~~,mtt~w~:kc~m~~~,~tt~•~~ 
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• ::Jik~l::j~Tii:i:i7fttJJiFJ'b1rt:tH~fMl C :tm&£Slt~Tii:i:irmJ5;r-t~l¥J?i¥~~~pg-§;fJ )a 

•::lik~~~FJ'bl¥J~~ill~$%C~-- ~ 

·::lik~~~~A·~~~mc~•~A·~~~I¥1~•~~ 

• ::lik ~ ::lik Z9J 4ro * iJffi 0 

~*~~:il!Bm~~fiFJ'b~F:i:iW~.M~~-FJ'b~~~~m~m~l¥J!lro 

;r-t, ~-~ 00itJ'b~J'b;fJL1£ii1f~~-T 2018 !¥~~1¥; {CAR-T ~IH~~fiFJ'bl!lJ:jf~ 

1fftl ;fJI1.mu ii1f ~ R ~F: ilfu * iiJf~ ~ m ~ ,~ ~ . ~:itHr JffitJ ;r-t ~ • ;r-t 1¥1 m ~at. PI *ffl kJ r 
JffiJJ!U : 

·~m~m-~m«-r~m~m.~~::lik~-T!~®~~:ct~m-:ctrmwx~~~*• 

~Ft/7~89~% C ~o.Alfi18~8 ), ·~~m*ffl~Tii1fftl:ffiJ a 

• ~Jtl·)ffi-;r-J.{:Jt-'f~F~ffl-Jffi.;r-J. o 

• GMP .f:ft-T~F GMP .)ffi.;r-J.a 

• ~FZ9J4w.J1Jffi'i11Jt-TZ9J4w.J1Jffi'i1Jffi.;r-J. o 

_t:!£f,lit¥U 1¥1 GMP • 4ro ;r-t, _ill[_ J1!. § 1W ii'fi ~ ~JHJH 1¥1 1£)(~::Jikfff,l1L ~ T ~1~ ~ffi ~ 7~ 

fiFJ'b~Fiili~~~$m~m1r•iliJ l¥J!lro;r-t, kJ r:ftl-* 1±\-® GMP .il,J!lro;r-t?JTM~:fi.* 

8{J~;zjs:~ ~1~~~: 

• :il11 GMP 89JffiJJ!U, :.Gi::k~li!Jt~1~1fftl*~~r5~, 5l:X7'5~, ¥fHf~·5fo&*l'l¥J 

o A.fft~:ctm1rl¥J!~i)il3:f:ic~ o 

o A.fft ~*ift;5~m~n~ij JE~FM~ a 

•i&t* 
o -J&t*~-T~%ift;53:f:nn~ijJE~Mfffi*C~:i:i~:11~::lik-~~ 

o f)/_ ~f)/_*~:ct~:11~::likm1r~¥J:JJ~~~~:nJHf*llE1K~ ml¥1 lt•'ii a 

o Mi&t*:it!1-T T ~%1¥JMH?'f*JFo 

•l!lJ:jff** 
o Jt:lL T ilia&~::lik:ff-1it¥14~3][t1EW a 

o Jt:lLT~£~~~W.~~£:il!B%-~3][.3:f:H~-~-T~~FJ'bl!lJ::111¥J 

~£~~ji~~P o 

o Jt:lLT~ftf9.:iJf~W o 

o Jt:lL TJmfff, (out- of-specification, OOS) ~::lik~ilf-*~t%iJJ~~~ o 

0 Jt:l[ TX{!:J:~J][t1i;fj o 
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o Jt.lr7±~iJI/~Jll!¥m>fi o 

• ~;f-l-

o Jl_l[ 7 }]'l:fJ;f-/-f:tl;Jj\I/iW~Jlt[~ft:lj o 

o Jt.lL 7 l*ifJif-1-:ll&f-f, :tir~u2ZJ1x1'J¥;ft:ti o 

o xt16,~6"J1::F 1*:fJ:MJ111'Tm:ff:o 

o xtf!llif-1-~~F.I'bifltk TSE/BSE J111'J7~HB"J~t£ ( *~ffl )o 

• rmiiitJilfi:iiit* 
o FJbiE~E:6"Jllf~~14TJ111'J1::F, #xtllf~J111'Jif§Jj\I(l"Jt£ft!J o 

o X>f1::F~~Jt!:BM~~m$,m~FJb1::F~* o 

o 1::F~k~:tf~E:s"JAfft, ~if-/-~ft:rtJt£111!Jni'Jilfi: o 

o ilit:'li 7 ~~$6"J1::F, :tiLr~u , lt-fitt~k~ o 

• :tir~u 

o Jl.lr 7if§Jj\I6"J¥Jft:tiJ111'JFJb:tir~u o 

o xt:tiL~:cttiJ111'J 7 ic~ o 

o Jl.lr7FJbm:fF~Jll!ft!J JJL 

o xtFJbif~xAA~~~r~uAAJ111'J TfitfJE o 
• (:EF 

o if~E:6"J1J1i1::~, ~ffiilr*J$~t£ft!J ni'J1ill: C *~ffl )o 

o if~E:6"J7Cllt'iH1Eni'J1ill: C *~ffl )o 

o if~E:6"J#:&tt£ft!Jni'J1ill: C *~ffl )o 

o *~~ffl1::F~.*Il&7~$~ni'Jilfi:•~~x~~ o 

o X11::F:cttiJ111'J 7 ic~o 

0 Jl_l[ J:Jtt%~Jll!¥;ft:li o 

~~·= ~004~m(ms)~~mft•~~~*~~~~ 

~T~mrns~~~m~MJ11B~~fi~*~C*6~~ 
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CQAs 

$:~ !Jifj]IJ ~j] f.tt13t 
~t-1- JJEEI=I 

$\12Sl 3i: 
~mfffir ~1¥1 ~~H1Hfll :9E-L ~fit" 

T-
Jffi CD44+ CD151+ 

r:&13t FBS §(ll~~ ~mfffir 
1* 

FBS ~zw~*W(~;f'-J., 

* * * * * 
~~ 

* * * 
1'f 1± 51 A :5'~ $\ 1251 T- i¥J i:lJ 

* ~~, ±:g:1Mli9='1i'=1± FBS M 
FBS m m m m m m m m 4;Jt 

~m nu~ ~ 1JJ! :ff 1i ~ J¥J :l1J 
~ ~ ~ ~ ~ 

~ 
~ ~ ~ 

~rP1 , M 1:: 1fJ J¥J :1:~ m ~~ tJ 5fll 
t-1- t-1- t-1- t-1- *"~- t-1-

t-1- t-1- *1-
fr5j], ~r:&l3t!¥J FBS ~~1JE 
Jttn\t~H1Hm»(l!J¥J:tll\'m 

ii.: * 4Jt ~h #- ~t CQA ~ !'- 1: *-J •f.J ; it -tf- * 4Jt ~h #- ~t CQA ~ tf ¥- :;f.! g_ *-J •f.J ; 

~F-*4Jt~h#-~t CQA :JGY}•f.l o 

~m2: ~ttM~m~M•M~•w•tt~ 

VJ!JlJ:*'.:l:~fis:~J$:i1~¥9='13!.F!UU8{]1t¥EI3~1JtliJVWfm~-l-JXl~~i-'H2H1~ C 7& 6-3 )o 

~J!Sl.~f* tnm ~t-1-1-t~ X X X X 

$Tif{f~n 4:1"$ ~J!Sj.ffl:@l 
:;fc!lm~:ffi-ii"Iitfaf 

T-$i*tf'5flj 

!r% :rvi§ JXU~~~ 

1 ~:e'?~:'iillt-1-
D ~-.~JXW& 
0 :a-.~ 2 

2 ~:e'?~jl;j§~J 
D ~->~)X\,~_& 
0 :a-.~ 3 

3 ~:e'?~?W~*$( 
D ~->~JXlil.& 
0 :e'?---->~4 

4 ~:e'?~JJ~[PJ A ~J;f:lji 
D ~->~)X\,~_& 
0 :a-.~ 5 

5 
~:e'?.5j~Tii:i1tlttFot'~ D ~->~)X\,Il_& 

1it~~~!h 0 :e'?->~ 6 
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!Jo/Ji-"i-1Ill$ 1t¥T:B !Jo/1 )f:-K-t 1i!b X X X X 

$litttl3!'1 'i:f'$ !Jo/Ji-"i-Jfli8i ::kJlfrJ~;ffi-liifPftfi 
-T~{ftfH?iflJ 

J'f% :rv!§ Jx1Ji~~ 

6 
J&1'i'J-J±~ii!'~!Jo/l!W:* 0 ;!&---->rep )XL ~i 

VffiE!X:J&f'Jj!, {ff;;(f{~jf'}flj itl ::g.---.~ 7 

7 J&1'i'~ f'~~!W: *~' 0 ~ r:p JXL~£1: 
i'l!itt!l.t~;;ff *- itl ::g.---.~ 8 

8 
J&1'i'J-J~ f'~ fJ{J ±~~il itl ;!&---->rep )XL~£/: 

PX;PX;J} 0 1'i'---->1~JXL~i 

!Jo/J)f:-tJXL~i~~ 0 ~JXL~£1: itl r:p )XL~£/: 0 1~JXL~£t 

A. ~~~-W<l=ff~tw~m ( ~omt*ir, m~~f*) 

1H* ~laBJ ~ Jil=t ~m Jl~Ufrrr to£ ::ttz: 8':1 £ j;§ ~ ~ !3 f~tm * ~ , ~n 1m .'Ml, m• !tf*, 
#~~~~~1TF£1W:.F::t~~o~*'~®!t-f*~~~~1TF£~~@$~tt, 

~0 lW:.'#ll~]fPJ IV- fF :lg!t f;ifi: #I -TW<l*!t f;ifi: CAR- T F £ 8'91:F ~ , ·ill.i=!J IV- f$::7g!t 1* #I-T~~ 

W<l*!tf:ifi: CAR-T F £ :i:F ~ o xt-T ~ [PJ ~fir 8'9 !tf:ifi:, *::iik*FJ~tA1'J~ii 8"1 !_W:·~ 

J.~, JnU~~!tf:ifi:J.m•**m~i o 

~~~rrtz:£::iik-~~~B':Jtz:£,~~~~~m,::trz:~•B':J~~~~m~m 

Y, ~_m~y, PJm~~JJ'JY, ffl'~~~ , :ffr~:nrtt~~*~t~,~, j;;_ut, ~~~-+!&~, 

~B7JOO~~-®~~-T~~~£~~8':1~~,~~~1TF£~~~!&~,~B7r 

oo s"J m~i -E2 m = 

· m~-~~~~#IF£,~~~1TF£W~~~:i:F,@::iik~F£1:F~OO~ 

~*~~~~~:ffr~~~B,~~~~~~J.m-~tt::iik~m~tz:£1:FW~ o 

• rm~-!-{~~-y, -l1Mt~~-!-R~1iJfJ'E~JJiJPJLV-~#I o 

• rm~-!-ffl'1!~~£L -E2~:m:rt~~m•~~'t'i1t~mniil1frrrtz:£::ttz:s"JW~, xt~V-ii~~ 

¥:0~-!-:E&t-f, ~~·0 
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6.3 ~~f~~~~89itjft§ 

6.3.1 ~~~~-'@ !§fl~tfii*m 

-~~~~~ff~£~*•~~-,~r~a~tt.~•m~ttm~~~~~ 

£~~~tt~~~tto~~~~~~OO*~~~.m~MG~~~~.~~,~~ 

lllZf&im ~ "'~ t~ Acx;JG ~ :itH-Tif!! ~ 8"1 ~{fl., ~!?J&if!!1r ~ ~-1t31! o 

• ~~ffi~¥€!ff~£1:~~·1t31!tl'i~ ( iJ:\1-T )~ 

•~mf~~~£~~~£~•••~~~~-~~-~~~~#~ 
( ;lttJjj]iJ., .$;tiL, RNA, :Jjt~Jlk, :fjt~:'ifs, :'ifs.$ -RNA ~%4b;~) ~~ 

~.~-~~B~~~S~%~W£~~.$t*~~~~~~~*m*~ 

Jf>Jt o 

• PIC/S GMP Guide Annex 2A: Manufacture of Advanced Therapy Medicinal 

Products for Human Use (Oft~ 2A: AJiH'G:itt¥&ff~£1:~ ~) 

i~Jft~~:±l7m~if!!JiHi11I!~lf,{7tl, JH!'i:±l, 1:E ATMP m·t':£~~1::~8-(]J:fLJW¥0 

J51W~, GMP ~>Jt;j(f~!~)J08"J ( * 6-4 )o 

~ 6-4 PIC/S 511 ATMP ~Fa9~>J< 

7Ff91Jt'£ *~~S9J.iliJ§ I 

~IEI¥317: mRNA 
?i:Hi:DNA;fl~ f* ;rr- x ~ JJfl! 

rnRNA~{t De$11' 11~ $11-i- ~~ 

~IEI¥317 : f*I*J 
JJt;jijL~F 

~ JLMCB~ -f*~f'~ DC$11, nti~ W<l'$1¥Jti* WCB2 ~ft 

~ lEI ¥3 17: 1* 
I*J ~I=: W<1 '$ t¥Jt 1* C *! JJl:Mt' ~Jr.~-~ ~M~~1t DC$11, ~~~ 
DNA, E~ 1Jt f*, $ 
~-!*~) 
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J.K{ff~f'£ * Jlft :SR B~ Ji\Z ffl I 

£12Sl¥ilff: ~1* 
~ftil~Mf!.l ~ffi~El JYt;ffi:'ctf' 

~!!~1*'; 1-*lill 
a~ m w~, *I)Ji;jf!J ref#!J, nu~ 

£12Sl {~tfp~ffi~ 
:t~IJ£t . ~-M*='ctf' z f'!i{~tffi 

~ftfr~JHR I ~ffi~E! MCB, WCB 
~~0-7~L 

:tfi~~Mt, Ei JG11iu, g.fl.il-, 
1-*~ffi~¥ilff a~ m m~, *I)Ji;j :.¥11 li,I(;Jjji:ft~~jttli,l(; 

;f~!Jft ~JJEl~a~m.ll. 
~~~IJE!JJX;7}~ if!~ 
£13.1-r 

191:$-:IJnT, 0-
~ flfgj};{!L 

~ftfr~.fl.~R 1 ~m~ i~Pfil ~ 1t, m 
;Jig~' ~1t, JGfM, ~111-r, 

~.fl.~Jtiljf'£ a~ m m~, *I)Ji;j ;fQ .lL MCB, WCB, 
tiM!{ J.lMt~ HE!!ttl'XliX; 

.!=.J~~~B@flX;7t til!~ 

~R@~ 
a~g.fl.il-

~: ~-~~~m~~~~~~~~~~a. ~~~~~~~~k~~m~~~~~~·~*~ 

;fmE.n'Oi. 00 a<; :i.ii.~>K . 

2. xt~£-JEJ ~t;IJ' ~ #-£-JEJ1>}1~fu1Jl~, illt~~m ~~#..~~, I':}Hp;i0i. 00 ii..ff:JJ ~tUx., ~ Yl1] ;;i. 

~m GMP~Yl'] . 

• EMA Questions and Answers on the Principles of GMP for the Manufacturing 

of Starting Materia ls of Biological Origin Used to Transfer Genetic Material for the 

Manufacturing of ATMPs ( (:k-T ATMP ~f= ffl£12Sl:ii~!lto!¥4·mffl~!lto:~~j')ffi~~il!f'm:¥'--t~ 

f= 8{] G MP )ffi:JJ!IJI'6] ~ ~ ) 

1± ATMP ~r= 9=t ffl-Tw~£ I2Sl rm :¥'--t 8{] -®~!Ito ~olffi 8{] ~~iltm :¥'--t, ~o 1-<t>r~w *~ 

rnRNA Stfflfi::;fl:fffi.8{J~:JH1 DNA, ~J1X:7Wft~{.2(l:;fll ( ~) mRNA 8{]1VJ:*'.:l:LV-R.~{.2(l:1J}f'~ 

&'~;f4it GMP Jffi: JJ!U a 

1£i.tf'6J~9=t , EMA 1~ffl* 6- 5 ~~ T EJ:JfJ!:, 7Wft8{]JE1J'ILV-R.m~;f4it8{] GMP ~):Jto 

~ 6- 5 EMA x1 ATMP ~?'!fl GMP l*!ilU& GMP JiliJf.lB~i.r-{9tl 

mf7~f'~, ~fti]!J&j;t'lj. - i%'ti:JJJt7t - JJ.X:£ 

1-*1*1£12S!¥il:r7 : lYt*iL'ct.f'lfz 
f*~H~~ 

mRNA .'ct. rrc; lliu , 7tli ~ 
mRNA ~ti1t f' &;;Mt 

1-* 1*1 £12S!¥ilff: 
DNA .'ctf' 

~ ~fvi<l*?j;~{* ( ft ll JYt*iLI£1" ~~1$13~~ ( MCB, WCB) 
~MlJz~1t lff#!J' #li~ 

ftJYti'J'i:) 
-

1-*1*1£12S!¥il:r7: JYt;ffi:'ctf' gfiiJ@~ ( MCB, WCB) ~ l{f*'ct_f' 
JGI!iij' #li~ 

fvi<l*~f* - &fvi<l¥.f!ttr~m.ll.c::S-~ffl) lfz~1t 
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~-wut'&h ®~il!imif'-+ - M'i'±$;:51-- .QX;Jh 

J.lll:*ii,:MJ'IIi~ 

~1*: ~129 
tli t..R I ~IB ~§ f*IJ,JiZ.'IIi#tt~ l!fi:*iij:: 

a:~~tf!i 
1~'ml~IB~§ BJ.JilH\ll, *~ f.JT~~i'f.J~IB~~ t', ~1* 

~$Jj::f" aGifitJ' jfj~ 
j::f" 

-

Ed~um: ( MCB, WCB) 
Bf.J~_l[ 

i:i : !Jo T !R.'] ~ lf.J ft. AMTP ~-!It; #1 # , ;fllif. ~ a'J ft. ATMP ;7; •t± A 0'-; 1@. :i:t ~ -T ~ 0- -T ± #1 * 7f 

i}:#;}~~;f.i~±.{f~;f.i±? z WJ, ~Jti.A.J'J Jt.$jfyt~if-~, !El.~i:l:.;f-.{f;f._ik.J'aJ $-it 00 fJ 0 

i*;9;_~lfr.-iFa'J±?ffi"liAI-7fUfl GMP, ;~;9;_~lfr.-iFa'J±f'ffi"llAI--*.Jfl GMP /.¥-JiJ!l 

• FDA Considerations for the Development of Chimeric Antigen Receptor ( CAR ) T 

Cell Products («CAR-T ~III!ff!!.FJ'b7f~:tl;fi89~m.8 ~) 

ill. CAR-T ~ffl J#L i9.: it ,R 7f K Er\J :iiJfJ ~ ~ 

B. ~1* 

~ 1* 1bi:J :i 4bJ M .f4 ~ii * ~ ~ ~ 8~ :IE :I2LI. JJ;. , §' 1± 'It:!! :It 'It tm J0: o ~ 1* 
~~)0.-~,M$~~-. till~~-~~~ff:i!:i!'it#JJ0:o~fCA~T~ 

ML*~· ~1*~~~~~~MEr\J~~~~Er\J**ID**4o 

N. CMC :Ji;W 

~m•~*~~~:iiJfJtt*~#CcrD)~~~m~~~. ~~1* 

CMC 1§ .~,:t~H£1± -~ ~~E!~ Jw: * ( DS) {1~4, ~CAR-T ~ J#L1§ .~,~_§_ i.R:fE 

-~..if!- ~!l; Er\J DS {f~ 4 ;fP -~..if!- ~!l; Er\J 'rjj~ 1f~ ( DP ) {f~ 4, ~P GT -CMC t~ WJ ~ 

N. B -=\1 o/ J'Jfifit-Er\J o 

CAR-T ~fflJJfL~~1;;t$:;fE !=§ 7f K ~&;fEI:if1L Er\J GMP ~1tf r 11i~ ~o 

M~~!ff!!~ff.FJ'b~.F~ffl89~~-~-~.~~~~~~~-*~~~~~ 

~~-~fi~.F.~~~~fi~.F.X~**ffl~~~~~-~.~~-~~** 

JE~$89,&t:;I:~:E1J~JJID:. ~-f*ii£•1-*lDJ::;I:o ~r:5tJJIJM>r~~ I ~~~.F-1-*~R ~1-T~ 

.rz:•1-*'Mt~:ktt89~.8~1-Tfrm o 

a. )r~]J!tj I ~~~.F-1-* 

~~~~:11~~-~mt-~C~~~~~,Ar~~~)~MWffl·~~.F­

~~ ~ffl T GMP J]l:JJ!Ij o 

~rM~~-~W~~~·~,~~~~,,&t:;I:~~(QM)~W~0089:k@ 
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A(Jtt1TJ'rffl o 
• J_ffif}J'iftit 
i*:ii1Ni11t~JUr"J GMP 'iftit!~t~z~~. Urr*J~~*11t~:k8:: 

o 1~~'11:)1lH!jj;{;!CH®m (transmissible spongiform encephalopathy, TSE) ~111U a 

o ffig·~~~~~~-~~~~~~~~~X~~~eyRti:a 

o ~~nh~~m•c~~~~~m··~~M&r)~~~~m~m~m-

~F*~*~k~~%~A~~~nh~m-a 

o mt~~ ( ~Dj[Jff({tjs:) ~£[E!Jjpg-~ I ~Jff(~~Er{Jey~~'ti: a 

o m~Jff(~~~ffMm~~~.~~~I£~-$%WF~#DOO~ffMm~ 

o ~~~OOF£. ~~-oo~~~nh~~~-0 

o ~~~~m~•~(~)~~~M&r.~~M~~-*~ffM~~~eyn 

'11:, ~Dft~ DNA OJi:~~=l'Ji:'ti:~~, m~3&mi£fHJ}§*~ft~ DNA~), $:1 

~m'ti:~~, =l'Ji:~~~ a 

o PF~~111U~IJC:;(:f I ~$tu~{4, 1!11E~ri!~J1. ( ~D~ffl )a 

o ~~~~~F, ~~lt!:1T:i:iif§~~JXl~~i'f1tiUliU§~~t~iY!U, U iiE 13A~X¥~ 

~ 80 mrs~u.K ~ ey t~~ a 

o ~~~Mm.F£ .• *~~ffi:k~~~,~-A~~~-*~~~m.• 
~m~F~F£~~F,~-A~~~~~~~ a 

• ~·~iiEroi2 
~~-*~~~:ct~~~~~m~m~rr~•w~.w~~,m•~~~~~ 

:km}ff(~~.~-W~B~~~·*·~~~~*M~~,m·~~£~·,~~ 

tt~~~tt~m~~~~~oc*•~*~~m~.~~~-ELm~•~m~*,~#, 

Jff(~~,~~$,~F,~•~m,~~~~~,IJC:1¥U&~m~~-~~~~®o 

~-~~,m•~~~-~m~~~~£~F~~~-~-~~~~g~~~u~. 

~~:tt~*t-&Mroi2~*~1r A¥Uffi;~ftr30~-~mm$J~, ~D1Nia~, ~~, oos 
~~®r30~ma 

~--~~M~~~m~•~*~~.~~~~~~~~m~m~rrM~•w 

~. ~~ffi~~~ff&~*o ~*.~~~*~~•w~~~-~m~m~~.~ 

*ffi;~fl}JrJcil-~~~ll\r$1'180~{$;f~~a 

Ur~ QAA ~~-,~:kl'ir30:X.:X.~~~1:f a 

~~,m••~m~•~~ff-ELts&~~~= 
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o !eiiJEJ~i¥J1:.F, .&J::I.Afft, ft:P.~&l£5EI¥J11ltlm:, ~5E1Jl~.if:¥:itH-T1:.F, t-i~~ o 

o ~£::fc .i:~?:!£]! I i!IU£~1:.Bt:ii~ft~o 

0 ~ijfij}EB{] OOS ~1:_Bij"k),&;W£~~~frJJi~ft~ o 

o x>t;tt:~1:.F JXL!l@::itt1-Ti5f1r!l o 

0 !1m t---J. if~1-T 0 

o tr-£tBrif~1-T o 

o Bfitt#~-~ili~I¥J~~C.Afft,rm~~~4,!1m~~~OO£~*~) 

( ¥tv R.tt#~-Bt )o 

o !Cit3t~~?'ifiitkJ.&-m11il:ff!HlM1$~1f o 

ft~I¥J~1f§:J%1£J.::F~~-T: 

o 1ttf'tiZ:1JM~, .&J::I;t!Ff't, ~5E'ti~~~~~x14o 
o tttf't?:l£.£, i!IU£, OOSo 

:rz: 1:1 E=1 U7 ';/-c/.-
O ; llll Jfii:?i:t JJ.x-1-r o 

o Bfitt#~-3t~~I¥J~~C*~~~,IZ:,~~~ili)C¥tvRtt#~ 

•Bt )o 

k)~~~~~~~~-$*1¥J~ff.&~~.~~~~B{]~ff.&~~~~~ir.&J: 

;fll, fflg:Ji:tf~ff!Jl§1~fiF£8"J5E1ft3f~~ f~£~1t1:.F.!W:it~i5lt~l¥IT C 2020 1¥#& )~ 

9=t8"J 09£~1t1:.F.IW::I~i5l;tl;fR C 2020 1¥#&)} :itt1-T11ltl5Eo 

b. § 1-T1:.F~f* 

*:EHIH»El.1~fiF£iJff1f1!f §1-T1:F~f*. JJ!tl[J:l]~$~3'A1-T~lri¥J GMP JffiJJ!O ( 5j 

~~~1*1:!tmW3'A1-TI¥J GMP JJf:JJ!OtEI fJ:lJ )0 ll:~~~, M-T .&J:;fll, fflg:Ji1:.F:i:1W l=j=l Yf~ffl 

~~¥J!Im~.m*M.!W:;fll:,m=litr-£5E~kJ.&!Im~Yr~F£1:tr-~m~~-.~~ir 

~B{]~JJU o !imt---J.~§JIJ~~$~ m: 
•;g:.&J:;fl[:~~~~Jl§~fiF£1¥JJJf:N~C.&J:;flr~m:Ji1:.Fi¥JJJf:N~. wm=li~ 

1l3tffl-T~Jl§F£1:.Fi¥J£~f~tffl~'l*. 1J~.Z..&J:;fll:PJ:f!N.~~ff!Jl§F£ I¥JJJf::f-tf---J. ), JJ!U 

~i5l:tE~L!!:1-tZ.J5 Yr~ffli¥J!Imt---J.~-mffl~M GMP ~JJU ( ;g::;ff ); ;g: .&J:;flr~11:3tffl -T 
~Jl§F£1:.Fi¥J£~-tffl~'I*.~~-,~~.&J5~I~i1WYr~ffli¥J~~'®~ 

~ffl~~ GMP ~JJU ( ;g::;ff ), ;g:~19:ff~ffl~M~ GMP ~JJU. JJ!U'®~~~lr~ 

JJU i¥J!imt---J., fJ:lJ Bt:itt1-T JXl~]Ll-Sffr!i, :7t~1~15(~·ti~OO i¥J JXlll@:, ~ P.~ GMP x>t~~:itt1-T 

•m•~1*~1l3tffl-T~Jl§~fiF£1:.Fi¥J£~-tffl~'I*.1:.Fi1Wffl~i¥J!Im~ 

'®~-mffl~M GMP ~JJU ( ;g::;ff ), *~Nff-mffl~M~ GMP ~JJU' JJ!U'®~~~lr~ 
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c. i lilii*:!ttz:~~J:gftiJ_illd-t:!ttzo~Jl-~8"J~J¥:,g 

m~~~--~~~rn~tz:£:!t~mm~~~~~~,~~~~-~~~~w 

*ffl:f§~~s"Jm:i:~Jj!~~ o ,tr/,f*-*i;t, ililii*~Jl-~£,g-*:fftzo£1(~·11:, _t m 51: 

tzo~J)-~, ~7 -*:B:tzo£1(~·11:, ~~~·t':EUJ,.&m:i:~~·t':EZ-37~, :if~Ji?{~HiEI!:, 1J 

r!Ei"J-3&•11:' ~{jt·t':E o 

~T~~ffl~~~~~~-~,~m:i:~WJi?-~0~£~~*0*~'~ 

~~mr:£~~*0~~Wffl, -~~~~~~~~*0~~~m•~~c~ 

6- 6 )o 

!J&H'ii- tit 11' C -E1 
1% ~t F :i:H111 9=t 1~ 
ffl 80 1!¥: U :f:-l-liU1!. 
tJ) 

ilm&, :':Jt:£, 
oos ~19'ti!:*14-
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~:tq-~iij:ml5fllic~~3][J;JUi1±lhJII 
(GORP) +II$* GMP it[i)li 

i=f, 1it!Xl~~!Jm*'4: COA Ji!£.11' 
iW/i !Xl~~!J&J'¥4: COA JJX11' +A It:& 

1~UJ'i111' 

• ttt~F~c~'ifit~ 
• ilm&, :':lt:£, oos 'ifit~ 
• Pf:lj'tJlil:)~Ui/&mi'ifi~ 
• f!lJ:f:-I-J'i.k11''ifit~ 

• tttt:&~~c~'ifitt< 
• 'ifiit:l]t~ic~taH\t 
• i~ffl*MEllil:iJ!IJ i/&miM!~ 

~ M s0 iij: m 5fll ic ~ ~ JlHJt\ ~ tfhJII 
( GORP ) +GMP tf!i-Uil 

1It!Xl f~~!Jm*'4: COA tlx:11' 
9=t !Xl~~!Jm;f:-1-: COA+ AI~)~IJJ))Cfl' 
iWii JXW~!Jm '¥4 : nc ~R 1t ~ i:kJ ~19'ti!:tffi 

11t~~ 

• ttt~Fic~'ifi~ 
• ilm&, :':Jt]!, oos *~ 
• Pf:lj'tJlil:J~u i/&mi'ifi~ 

• !l&!l*'i!-J'i.k11''ifi~ 
• 'ifiit:l]t~ic~'ifi~ 
• 0ffl*MEllil:¥J!uiij:~'ifi~ 
• ;§JE'ti~~i/&mi'il'!~ 



~ ilffiW~F'Illi'N ffli it it~F' ~fl' N 
' 

rm-t&JJW: I-t&* i&-l}~j-':itt1-T IQ, OQ, 0.Ftl~ tl{P.~GMP~:::Jt:itt1-TDQ, IQ, OQ, 
iifhA. ~:itt1-T IQ, OQ, PQ PQ 

• :IE:1-Txlii~~iif 

T~iifij-!A I ~ijf • m1'Txlii~~iiE • :itt1-T7Glii-z::~~ttklJt~ 
• :itt1'J7Glii~~!Mtk!J\~ • :itt1'iF'~I~~ijf 

• :itt1'TF'rr"b~~I~iifijiA 

?Hfr:/Jr.t:iifHiA I 7t ffr :/Jr.t;iifij iA 7t ~fr:!Jr.t: ~ijf 
~-J,jf 

ffl' ~ iifij iA C xt #F ~7t7k :itt 1'T I!R ;jif , ffl' rfi ~ iiE c :xt ffl' r~ ~ iiE t§ * a{] 7t 
ffl'~iifij-!A I ~ijf ti!79W TOC ~ ~ !1m 11& )jt ' ~~$ tfr :!Jr.t: :itt 1'J ~-J,jf , tA1'T I!R;jip @J t& $ iA 

~) ~) 

• ~ tntr :i::;Vfj r.p r.ffil!3t llli:~'l* ~ , ** 
• ~ tntr J:i;J¥ r.p rmr!3t llli: ~ "* ~ , 3t-1*:ff 

~tntr :ff~tntric~ 
~tntr-lc~ 

• \Wt~~tfltriifOiA C ~JH~iA~) • ZifJ~~tntr~iiE C ;f1H!i!i~~3F~!ffitrlm~ 
:itt1'J~!ffitr~ijf) 

TSE/BSE ~1!JHj!Jitf*1:.f=':lijfj 'i='$~1!t~:kff:i3{JJX\,~, 1E:ill'.J.llZ~ Pf~~*ffl:l[;zw 

~-~~#~01:.~Mw•~~-JX\,~o ~*~~fflfi~£1:.~1E:ill'.*~~£~n 

1:.t='~1~~1*, !JlU~~f;Jl;J.ilT~t;IHJt~f*~ TSE/BSE Fi~JL *. 6- 7 'i='B"J TSE/BSE Ff~ 

ffi{9tlf;Jl;~~ 0 

~,Jg;J!f: 

1"~-i;f*: 

~F'tlt%: 

;& 6-7 TSEIBSE ~B}.l~i90 

TSE/BSE )Ef!,EJ 

=tt1f1 tr:ilt15f!:iif, =tt1f1~F'B{]_t:J£rcrfl.t~~ ~~-rf JL,g: 
xzro!Jm~Jj_)(;* o 

&;ff ~ § :~xJlf:Jr& -T~:fli!%EB{] zgi]!Jm 8{] !1m.&! , .Ftl -T1~11Jizgl] !lmtfiHill :!*n~W<J I 4- tf!J~Ill :!*HiZiW<l o 

=tt1f18{]~•Ir~~m8{]-t&1}&;ffzg~J!JmCdlzgi]!JmF'~Cd)zg~J!Jm~F'~C~l•~EEm 
(d) zgi)!JmJ'l):]Jffi.f*o 

QA 'ifi;ftAI BM: 
QAff!"'f:AI BM: 
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~~~Mfflff~£~~.~~~M~~~ffl~~~#~*~'~fi~OO~~­

®~ f.liJ ~~1m~£~ Jf--1- ;fltkB{J JXl~.@: o V.J ~ Wi ~ T xt~:i! ® JXl ~Yf J!W** 8{] 1£ ilJU fl:!f 
M!!: E1X: 1£ ilJU JXl ~.@: s{J ,iGJ, ~ o 

A. ~&*F~I!I!~Dt<tW!rrJ9! EI 

• *~-~~A~~*W~*£~(~-t£~~~~~~#*~>*M~* 

• 1GnX;*~s, ~Y'fffi~~¥iJ ~f.liJ~¥ffi-U1GJJ.X:s/f!JJ kJ.ffl~~~ o 
· ~Mfflff~£Yfffl~#fffi~*B ( ~OO~A)=$~~~£~~ffl~U~~­

*'l·&•t~111U~*· fi}AJE~E~fftiffi-IJ J.V! §, xt~~iffi-UJffi § ~flik:Y~f.l 1J J.918{J~Jf-t, IJJ[).J 
~m~~:xt~~%E1X:~~#%~~~xt~#*fi•~. ~~~#~mMo 

• m#U#kJ.~~~~#~~~tt~fic~~£~fim1GnX;1G~~fi):xt~­

®~tt~fflff~~Mfflff~£ .m#:xt~£~fffi*~w. ~~~~~£~~~~m 

~#~*1GnX;~-~~~MR a ~~~~MR~.~~IJJkJ.~M~*~JXl~Wffl. 

**~~~~~mM!!:s.~m#U#E1X:~~~~#*fi~~tt~fi.m~~£~~ 

~~*~~£~fim1GnX;~®~#~~-~~fio ~EAA~~~#~~~~~.~ 

Wffl~~£~~~. ~~-~~~£~-X~~~~IJJ~fi~£ o ~~tt~fi~~ 

~ 00 8{)1'£ 1M 5fjff": o 

• ~~1ltf~~f.l1J8{J~Jf-t, ~~~~* Tfll~f~ffl1ltf~~~Jf--I-8{JJXl~.@:, JliM~iffi-U8{)~ 

~~~~n~~,~~tt~~~-~~®~U#~~mtt. ~~-~~~fffi*~1lff 

~~f.liJr,gJf-t/ffJ~:fi.9J.:Y' k],ffl~~£8{)1:~ 0 
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*~.:1::~1*1~: 

a ~IB!ffiH~fiF &1dUJfilJ :llH-T F Jb l¥J J&;W 
a F£;f&Mil¥JB::W:~rJ! 

a tz:£:JJJc1-Tl¥JB::W:~rJ! 

a :tmfDJm1-T~** 

a tz:£i1!1-T~!E·I1:~%1¥J~.~ 

a VF~:J£1!1Ul¥J~:Jt 

~~fflfiFJbM~~~·*·-~--~~-~F,;f&Mi,~H-~Jb~-~ 

~m~mmH~ttw:J£~.~~~~~tz:£1¥J~~tt,*•~••m~~~fflfitz: 

£t~~}f(B"J~~:J£1!JU~:Jt o 

~~~3~~:l&;WW~,tz:£;f&MFi,F£~1f, ~;WW~-~!Ett~--~ 

;f!JfF~:J£1!1U o 

~m1Hg ----------

~~fflfiF£!¥J~FI£;fOF£~~~$~~tt,m~~F£~I£Mfil¥J~ 

~~~~~~fflfiFJbi¥JJ&;W~~.-~R¥~m~ml¥J,A~ft*ttl¥J;WJbMF 

£1¥J~·~~~tti1!1-T:J£~, ~-~F£~~o *~~~W~~~~fflfiFJbl¥J~ 

*t~1iE;f!Jt~~)f(t£, /f§~J&;W1*f'Fl¥J:J1::;f(:~}jt~~~-~ o 
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• gmnt!!~fff=£1¥1±~nMt]ggm!ffi!, mt.:r "rrssf.J~ttm", xrt:i!Hi:&H~?XIi, r~ 

mtt•,a~ttm~~;?Xm~•~.~~~~~~x~~i¥1~~~~ 0 

• gm!ffi!1~fff=£1¥J'i:f=IZ:rtV1Hffi!ffi!5t~, ~~, mtJ~;~~;frttiJ¥, ::ffliliJ¥1¥1 
gm!I§gll5t liti'if'ti7¥1:EilJ11&8iJ~~iJ, ~i=:Jf!.-gm!ffi!J$8f.J11~t~m o 

• gm!ffi!1~fff=£ sf.J1'-'ti1t*llU~~~, £1JmHE!x-trMtJJt:Fiffl~)gfiJ!~, :xt.:rJW.;W.•~ 

R.JW.;W.m~¥J;W.£~~Et*r¥~*~~ 0 

· ~.:r~~m!ffi!~rrtz:£,~JW.;W.Et~Bi¥J~~tt~*~~.-~oo~.:r~]g~ 

~1:tz:,~~m~~~T~4Et~Bttw!¥1~~~*;~-~oom!ffi!;W.£*~1¥1~ 

Wt*;ff:a~-~~~m, mxt~BBt~~'ti:ff~~~* o 

· ~~m!ffi!~rrtz:£~tz:m•~~. ~m~~~@•m•]g§l¥1*01:f=Et~ 

m.-~R~*m•i¥Jtz=£;~£ffl-T~BR.OO~o 

·~.:r~~m!ffi!~fftz:£.r¥1:E~m~flil$flil~m1:tz:~¥Jm~.~~mMEt~• 

i¥J~~~~.H~~mmi¥1m*FW o 

m!ffi!~rrtz:£1¥JJW.~•••~~•*~§i¥J,rt~~*·~~r:£Et1:tz:rz: 

~~c~*m~~~r:r-z:,lf!.~~'i:tz:r-z:~)~~wm,~•i¥1*~~~= 

· m~~rrf=£i¥1JW.;W.m•~m~r=£~•~~~~~§Et~B~rti¥1~*· ~ 

~*~ffl~~i¥JJW.~~£ffl-T~B o ~7Cii~~-mm~••~~~.~~~~~ 

PJ~~1:EiH~f=£11ltlif'Jm:itHrlW.~~19W, ~m~rt~.m~>.l< o 

· ~~~m!ffi!~rrtz:£~~PJ~~m•~mHE!tz:£*0~0~~.m~.:r~~m 

Hf!! 1~fff=£, ~m~U~f=;J:tt.~;J\, gm!ffi!tz:•:ff~~. H~BBt~~,ti~>.l<~~, PJ~ 

m~~~f=IZ:ttWN~JW.~~~*~tt~7ti¥J~~Wffllit~~i¥J~·M~.~~ 

1:E~~i¥JI1¥T*BIW.~i¥Jt$£, ~-&~~f=£1¥1~~. ~~~f=£~-~~1¥1 

§Bf.J o 
· ~~~~B~l'tlitf=£1IZ:~~~~~~i¥JJW.~•.*•m~rt~~* o ~ 

m~mHE!~fff=£1¥1~~.x•~~*~•~~~tz=£m•,~~Et~~~rt~~ 

~JW.;W.mm~, &'~BtPJ~~00~5'~)'t~jl., :t!O EP 2.6.27 Microbiological Examination of 
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Cell-Based Preparations ( ~ ~ffflff!!1!JUJflj s"J~it !fm;J<&MFi ~) ~ o [P]Bt, Mr J&;J;¥::S::ff ~~B"J:f:}j 
~~~~#~mB"JMreT,m~$*ffl~;J;¥:*:S:B"J;J<&~~~illB;J<&MFi,~H£~ffl 

'iR:JltJE:S: PCR ~(@J~$:j, {~;J;¥:*:S:B"J;J<&MFi~~~ o 

•Mr~Jff!!fflff~£B"J~ffl;J<&MFiff*B"Jl&ff,~$~I£R-~:S:~fi;J<&MFiB"J 

~~tt.~*M~5£~M;J<&MFii~fi~~~*~*mmc~B)~~B"Jm5E,~% 

I£~~. ~-~ff*~~~~~~*•-=r~fi~~ff*~~~£ff*~~5EJ&ff 

~]llr o 

m~~~M5£~fflB"JJ&ff~fiillBJ&;J;¥:,Mr~lff!!fflff~£.m~B"JJ&ff~ 

*~OT: 

• ~ 7 ~:9G£it ~~, it~~fi ~l&;t.¥:~~l11iil JEit~t%dtlfmi¥J1a<~ JJUJHW s"J~ 

*T~ ~-*~N~~~~~R~X~~~m~o 

•Mrl&;J;¥:;J;¥:£,~A:ffM~,~-B"J~W~m*~· ~~:9G£itmm,~g[P] 

-it~m~~IPJl&;J;¥:;J;¥:£~B"JmM,m~~;J;¥:£B"JmM~ o 

• l&fft%!~~fi~, ~~~tf%~£RI£tif.~, ~~~1rs"Jl&ff~ARff£~~ 
illBl&;J;¥:,H:Jfll;J;¥:.~Rl&;J;¥:~B"J;J;¥:£~~,~~R;J<&MFi~~%ffi~;J;¥:£B"J~~~ 

#B"J~* o ·~~$*ffi~*B"Jlfll;j;¥:~~' IPJ~Jfll;j;¥:~~~W~ff£~~ft,%~ 

ti~~YE{;t;;.;f,H ~ 129 ~ s"J -Ttlt o 

Mr~ §{;$:.CAR-T ~ffflffi!~itff~£, -it~I£-§g~ffflff!!J}~, ~fHHffi~~, ~fHHffi 

itt~, gfffiff!!l&~R1!JUJfiJ~&:ffiW, --~~£36f:S: ( JfiJ:S:) jg~ CAR-T/kg J~i!f{;$:.£ 
itJI:o it:~£it~~fi~, ~tf%it~I£tif.~, ~it~!&~ B 8"1~1'-&!W?tJJiJl&;f.¥: 
R;J<&MFi, Jfl-'f-~p~:JJ.Jc1:Y o 

~t&~B~lff!!r~~*~~.l&~Jff!!m~•ff**B~~~;J<&~ o ~l&;t.¥:&• 

1J~~~;J<&1fB"J-~ff*, m~:n~~-*~~JJt±{g;f&iYJtl~Um:~s"J~~{;$:.~'5~ o 

~t&~sr~~~~~~£~~Mm&•.~Mm~illBI£ffi*~~~OOM 

re B"J J& ff;J<& MFi o 
~t&~s~m~,~~$.l&;t.¥:illB~m~•~,~-;J<&~~~§B"J;J<&MFi, ~ 

-~~£~m~B"J~£~%~M5£B"J~*o 
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A. ~~:g)f§ 

~~ t9'2JSE~II! )ffg 115 fi rz: 6b ~ $1iJf§'t --'=3 i-¥1fr 1Ju!~: t~ ~ JJfJ!iJ C ii\1-T ) ~, ~:BHII! Hi!! ¥15 
firz:& 8~;f&%:rffi § -%t-eH~~JJ1J, ~!IWJ$fr5·t~L M!J.jL ~10:, ~¥IE!~ JJ! ~ ( ~oili 

ffl ), ~II!Hf!!~:l: ( i!~II!H@~, Jj]~~~I:BH@~ I t~{yij~) 5fl:l-Jfi5t;f£1:1.00tl ( ~o pH, m:itfEL 7G 

8,~~~,~-~--,*~'~Rey~~!IWJ~)~o 

$~%~~~)ffg~firz:&~~~~~;f£L%:~~.~~~(~~~)ffg~firz:&~ 

$1iJf§'t--'=3i-¥1frtit71tt~~~JJ!iJ C ii\1-T )~ (JdJffi'tl:-=f~II!Hf!!rz:&~$1iJf§'t--'=3i-¥1frtit71tt~~ 

~ JJ!Ij ( 1iE :>Jt ~ ~ffrii n ( CAR-T ~II! H@ 115 fi rz: 6b 19J: :1: ~ 1fflj ;f&y9!1j 1iJf§'t llU ~ ilffi vt 1iJf§t ~ r! ~ 

~~~ilim~~~,m~~~~tt*~~~ffi~.~%~~~$%:~~-~.m~ 

~~~~~H@~firz:&.~~rz:I£~rz:&~~~~~~~~~tt.~;f£L%:~ 

~s~~~_tfffi~~: 

• ~ f-4s:~II!Hf!!115firz:&];]1fl-A1fl-tttiX5E1ffiJ~rz:, E8 ~~ilffivtf!E:ffl:Im~:t~~t~7;1di, 

x-trz: ~=~"b;f&%:7J!z1-T8~Bt~~·I1:~>Jtf~ !§j o 

• ~ f-4s:~II!jffg115firz:& s~~rz:tttfl:~;j\, ];] Tm!JE~rz: I£, rz:&~t$~ OO:t$8~$ 

*· t5t%:~~ey~~~~t$&;f&Mifi:~;J\, ~iij:xoc~!§js~~~. ~:llt1-T~%s~~~ 

·~Hf!!~firz:&~~tt~woc~!§j. m~~~~*.;f&Mi~*~~~tteyn~ 

*o 1El~$~%~~~rz:Jfb~~~~;f£L%:~~~%~~~$%:~, ~-~;f£1:%:~­

B~ey3·11:~:X-Jrz:J:fb19J:fi:B~{~*'i1: o 

·~ ~~)ffg~firz:&~~~miX~~~rz:~;f£L%:~m&.;f£L%:~~~;f£L%:~w~ 

$•~*~:t$&~~-~ey*•tt.•~~~mm.~m~-~rz:miX~~~m~ 

:t$;f£L%:~mm,~~mlX~~:t$;f£L%:~mm~ o 

1082 



~~XM~~-~~~~~~~~~*M(~OO~A)~ffi~~~~~~~. 

~m~~~~-~-~~~~-~fi~£~~-~£·~~-~~~fi~~~•• 

*o ~~~~~~~fi~£.~~~~~~-~fi~£.m~•*~~~~OO~~. 

**B~*~~~~-~&~~-~~~~~~~-~.~~~~~~~mmtt~ 

~~IPJ~~-1~~~~. m~1~1~~~~ 0 

• t1c~XM~~ 
~-~fi~£~~~~~~XM~£.~~I£~#tt*-~·~- ~Mm, 

~*·*~~~~~tt.W~~~£*0~~~-~fi.®~~~~AXM~~~ 

•~mmom*m~~x•~~~~*~ft~A~x•~~~·*•~~mmtt. 

~~~~~~~~.~~~£•~~~•m•~~. ~~~~£~~~~~~~• 

~~~~0 

§m~M~fi~£~~~m~~ft~~~~~~*m~~~•-x•~*~~ 

e.~~~--~~~~m%~~~~§ma#~~~~.~mm~~~¥~=• 

~-~~B@~~-~*-~~~~~~Bffi~~-~*-~~~ff·~~~-~ 

*~· ;f§:k~~*IJffl1~~fm~~*:i:1l¥~EFr~fJ~~~~ c ~n co2 ~) ~51m':~ffs~ 
1Ht c ~n1~i~t~~~m~~~~ ), 1Sl~Ji:ct~•~~~t~~.Yir191u~tHJ3%Ell3~. * 
Ji:i:1;f§~-~%;f}T~£~-N~~-~~fj~ o 

'l:k:~XM~~~~s~*~~®iiEm~~~T)C14: 

o 2o2o1FJt& < ~oo~A> m~~mu 92o1 ~£1~~~~-~1~~~~-tiEt~~ 

~!J!lJ o 

o ( ~00~$) (~ffiHE!~1!JU£1~~fmt~~t~~~!J!Ij) ( 20221F~=iX0J:K~ )o 

o EP 5.1.6 Alternative Methods for Control of Microbiological Quality ( (1~~~ 

~-:f£1!Jlj~~1~~~) )o 

o EP 2.6.27 Microbiological Examination of Cell-Based Preparations ( ( ~ffiM1!JtiJf!J 

~-~~~®))o 

o USP <1223> Validation of Alternateive Microbiological Methods ( ( W1~1~~ 

~~~~®ii£) )o 

o USP <1071> Rapid Microbial Tests for Release of Sterile Short-Life Products: A 

Risk-Based Approach ( (m~jcMXM~£J]~1-TB~'I:k:~1~~~;f,}L¥91U: ¥~~~8~ 

~~))o 
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o PDA i1t * :J!i ~ TR33 Evaluation, Validation and Implementation of Alternative 

and Rapid Microbiological Methods ( { :W1~tR:i!1~1:.to/1:1J1!8-9W1ii, ~-),JE;frl 

~Jlll!:~) o 

m~~m~i!~-~~:1rm~:1rm~~~.~~*~mm•,~~tt~••~. 

JA:1ri!~m'Hi, ~¥~W~IL ][J~tL itffl'ti~:1rffif?t35iJ:itt1-T~iiE o :1ri!~iJE8-9Jl{<$:~ 

Ml!:tt~.~~*mm~**~~m*i1t*m~~~~~~~m[~{m~~~~ffl 

ff~£~i!~-~~1!~~~i1t*~*~C0~M)J~~~~--.~?t~~~i! 

~~:1J?!;f{f*1~1:. !f'!ZJ5E'tit~~8-9~* o 

~s-t, wJTru~M'i1Ct~1!1:E:YGJJJt:1r7!~~iJEJI5, ~:f:E:Ji.!llr*JtrlHI~ffli~'i1Ci!:1r?!:itt 

fi~£~B.*~~~Ml!:~A~•~~:1rm~n. •#-5E~•m&~m. ~w~ 

ffJTru!~8'11ct~?!;fr-t~AxMt~~:1r1!8-9-3:&'ti o 

• .}[~{<$: 

~x•~~1rm~~. ~~~A#m.x~~~~m*~•~m~fflff~£~i! 

~n~fi~~~*·•~~$*£~i!~~:1rmm~~~tt~~n~~£~fi.~ 

*ffl~~t1H1~1tr~i1t* (nucleic acid amplification techniques, NAT) :itt1-T'i1Ci!t~B, 

~ttif~#~n~5E.X~~~~m~q~~*:Ittfi.X~~~~~~n. BJJX:~~­

~t~¥~w.x~ f<1s:r~~s-91ft m:1rm o 

§ -mJ USP <63> Bftitf~ffl~ttBilE~ NAT 1!~1&tfflM:l%'ti~:1r1!t~¥9!Ux~{<$: 

~~. ~Bt~}Jt'i1Ci!:1Ji!m~~A:1J1!Jl:1f~ tfj'ti; EP <2.6.7> ~~~.}[~{<$:NAT 7! 

~~.X~~~~~~~1r1!, ~~m*MB~m~:ittfiB~*~~~~A:1r1!~~ 

tfj'tio ~rl*ffl~~ NAT 8-9:1J1!Jtl~x~{<$:'11ci!:1J1!8-9*£EtBiJE, m~~ { ~ 00 
~A~ 8-9:fEI :k~~5Ebt00 ~~~*' ~rl EP 2.6.7 Mycoplasmas, ( { .}[~{<$: ~ ), EP 2.6.21 

Nucleic Acid Amplification Techniques ( { ~M:J'tr~tt* ~ ), USP <1071> { 9;R~$AA7CM 

~£~fi~~i!-1:.tm~n=~~~~~:1r1!~~*fi1f1!*£EtB~.*~~~ 

ffl'i1CJ!:1Ji!B'9fk{l£f~t!:\ ~~[j)z:;f{l£~~A:1J?! o 

m~~m~i!:1rm:Ittfi~.X~~:1rm~B~.~~*~~.x~~••~.:Ittfi 

~-tt,~-~,itffltt~:1rffif?t~:ittfiB~.#~~:W~A?!:ittfi~m~~.~ 

~'11ci!:1r1! ~~A :1r?!t~¥9!u tmiJ ~ t[j o 

a. ~ffi~it~f)( 

m~fflff~£1:.~tt~Et~Btt~~~~m~m~#~~u.w~tt•~ 
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r~r_m: 

•W~A·~-~~~~~~$#*=,~~~-~~~-tl~~*o 

• PJ~~JE GMP ~*~ IQ/OQ IJFLiiH~ff: o 

• }ti)(m;J&-&!r3~Hi\mis~-f*m-Ja:# o 
•}ti)(:l2!;J&§~~~~i&4,~Y~~u~o 

b. tiE:r.\: ~IB Hi!H)( 

~:r.\;~~tt~~~~~fi§~~~~~:iZ!;~~-o ~PJ~~~--.~~-~ 

~~~~~f*~~~a~~~-*~-~~~~~~-~~~~~m~~~••, 

*PI~*mmm;~••m~rem~~~~~MM~~m;w*o 

~:r.\:~~tt~~~fflfi~£~~mr~~~£~~!JFLI~,~~-~~m~~ 

~~:r.\:~~tt~~!JFtttfi~§-~!JFL~mPiatt~tt•~~ o 

• ~:r.\:~IBH§{)(~EJ:-~11iU 

a ~M~~M~~= ~~§~~·§·~~M~~£~~-T~~~~,~tt~ 

~?9!UBt~~¥f~Y¥U:fVJ\, Mrm~111H)(~~~¥F*~ C cv m )o 

o PMT ~f'i: *ffllW:~£~1-T PMT ~{i, &'~Bt:itHr~ff:fH~, ~{)(~~?P!U 

!R_~jjjt:;f~IE[ PMT 8{J:ff)l:::k~$~1ltrmr!Jl~ o 

o ~~#~~~~=*ffl~~#~~~£~~~~#~~~o 

• tffi;;t~111U4 

tffi;;t111U4~f:1irm~, 1it1it E8 rtffi;;t111U4ttfi ~ WJ.mA::h~f:t¥:¥F·ti~~-Ttft C :Jt 

~~~~~~~*~~~)~~~~jjt~¥~~~-~-,::h7§$~!JFL~-~PJ 

a·ti, ~i')(*I&~ -rmnm = 

o *mVLB§~~~,~-~;;tkVL~M$~~gr,~~~grtt~tt~fi~~ 

u[O]ti?P!U~~- o 

o ~ffl 1i 8 tt l;fJ JfiJ tt l;fJ ~F t¥:¥F ~ ~1iz.,g, :it~~ i'BJ ~~~~*tffii2 Bt &,:;f 

o ~*tiL1*~~FoJE?H5t~, tt•t~~~~,c,,~jjt, ~y-~~1BH&~~IBH& 

?i$J:1o 

o -Ja:-~g~£,*ffl~mf**·~~~~~~~~M~~*mf*~;;t* 

xtP.~ o 

a ~~~-~,~tt•~~**~*,::h~~~~~~~·*~~~•,~m 

#~mfiff:~#,mm~~~~~M~!JFLm~~~~m~~~~Mm~~~ 

JlJ!{J[, PJ~1~¥U~f't•s{J~~~*5E•~*o 
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0 8:~~~}§-~7(;, ~~~:Jlt2:~ o 

· ~$11~$~: ~~~~~~~~m~~GMPrr•m~*mffl~~*r~~ 

ic~liZ.~ ~~i; B-9~>lt o 

c. ~7[;1£:1: PCR 

~7[;1£:1: PCR ( qPCR) _±~jjjj:~7[;{~%891t1-t~BtJKri91~ PCR ttt~&m~&--t­

f!Vfttt~tc!f'm:l:891t1-t, jj;ct Ct fi5fQt~f'l~~B-9**M~~irtl;f.&:itt1-T1E:S:?t:fJT, Mf* 
fFM"f£, 'i1c:i!~~~. ~jj:S:, ~~~!®tl:~t~,8. :ff~IBJff!Uilfit:£s9tN:~~mmr-tz.. ~ 

mrm~~B-91E:S:ti~.cAA~~~fflfit:&ra~~m~~·~~~mwB-9ti~~o 

~7t1E:S:ocR&~•jjm,~jjm~~jjm~?to ~QJtl-~~7t•#~~B-9 

st•.~m•jjm;~~~~7t~~B-9st•~Jtl~jjm o •jjm~~~ti~~~7t 

B-9~~~§8-9£~*~r:~. ~~-~Q~;ti~-~§13-9£~13-9~*···~~~ 

*~~ti~~~~§B-9£~~mB-9:S:o ~jjm~r•~•ocR, ~~-~ti~~~ 

§ 89£~89:rt/~~ o ~i)(::(£~1$ qPCR {)(Bt•tt~~T:!JOO: 

• ~!14 

o Jj]~~~~)iZ: £~*~71-;fJT, m~f.ifi:~~:x;Jl£:1:?1-;fJT, SNP £~~?1-tJT~,& 

~~13'tii*JMP.'R~£:ti:±!B-9~13'ti I ~'titr5**U1E o 

o ~~~~~:j=~£~89~7t;f~ictii91~, §j!f§.~~~T: FAM™/SYBR® Green I, 

VIC®/JOE, NED™/TAMRA™/Cy3®, ROX™/Texas Red® ~ Cy5® ~o 

• *-Xf4 

0 ~~ijjtjf~:S:fm1-t o 

o ttt~&maa~89~Bt.l:!iri9l~ o 

0 ~ ~~~ § Z9Ji!i[JE~:Jlt£~, § Z9Jit-~:Jlt j~{io 

o £~*~;fE!xt1E:S:$.X14~ ~~~JL;f.&£~*~~~89~t! o 

o § Z9J SNP 7t~*-Xf4~1I"Xm891I!~Hiltrl±\7t~tr5*3f § Z9J:itt1-T%~19J::S:ilJZ% o 

o 7ttJT*-X14~2:i1~iiL 

~ § {,1$: CAR-T ~IB!FJ¥€Jfitc£71~1-T;fft~r_m § i.Kf9U~Or: 

~§f.~$: CAR-T ~IB~¥€lfitc£, £rxtrtc£89JxlJB:ilJl1ti , 1:tc5fO I/$))!(1iJfJi:89m 

rr?tm.3ftr5~mt:S:1iJfJi:,81Ett1iJfJi:B-9tr5*.~1ETt:£8-9mt:S:~m.mrt:£ 

71~1-T o xtr ~ ~ 89tB:~r_m § i.Kfftl~n* 7-1 : 
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mt:liJM'Jf:l: t'I~:rJI§ 

~jilj gffiiffi!~JiU 

7'rxtll 

~l[J}_PJ_j)i!,:ff!jo/Jti}:lf 

!jo/J~ti}:lt pH 

~:i!ff~)J\r,t(Jl' 

~ ::i,: I }flj ]i: 

gffiiffi!l%$ 
~'E!l' 

CAR~~~i$ 

tc&'bffi:*:~mt 
~mt 

I !;;f§:*:~ 19t 

~i~~ ~~~mtl: 

~~l!lf.%JT!~ 

PI~ 11i~ 'Jf:l:ffiJ~t'Ilt 

12~'11 ~IHil r*J =ll~*:ii 

3tJ~Jli:t&lt 

7Cilt&lt 

~t~lltD>J<: 

{ *-=&~flrUft:JTtz:~~~iJfR: !:3iffft~lltm~Dit!J!IJ < i~fr ) > 

c -=- > m 1: #i 11iu 

4. Jt1i'rt~ 

~£~ff~~~~~~£Etl:~~~*~m~•~~-.~~-~~~~~~ 

~~£~~~~-. ~~~*~~*~m~~~±~~ff~~o~~#~~~. ~ 

*~~-~~~~w~. #~rl~~~~~#i~~~~. ~~~~~~-~ff~~ 
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~*~~~~ff~ffl(~ffl~ff); ~~~*·~~~~W~~W~R~~~~~F 

-~~*~§~~*~• ~~~~·*~ffl~ff o 

~~Hm~~~. ~~~~.~~•*~~-~~~= 

Ct)~~ff~~~~~~~. ~•*~H~#~~m•~~~rl~~~. *~ 

~j_kff~)~UEJ~%, ~jjilj~~ o 

C 2) ~)~~ 7J *7i iii, ~ *ffl tR::i!w1-t.~5YJ~ 7i*:lit1f~JYJL ~ -iOC7d£1t ~11i1J ~~ 0 

~~~~~w-~~~7i*~~~. •*~~~7i*~w-~~~7i*~+ff~~. ~ 

~ ~ t~ # ~ ~ ~ o/ ~ I:I)Hft 1t o 

(3) ~1tfflJk1-r~f5J~. Sfi!~3t~3tA'l8~j_k1f~)~~ o W~:7r.*ifEJ*~~. 

~~~~~~. ~~·~~1-r~~~*ili~~#~~%-~. -~~~*~~~ffl 

8~ ~~ ~- tv[ ~L 

~~~~-~~£m~aB~~~mw. ~•m~aB~~~-M-.#~ 

m~~~*o ~£aB~~~~wmmm•w~~m~aBo m•w~~~~£ffl 

~m~~~~~m*BW~~m~~MW.~~~--I£~MW~~~~m·~ 

rt, aJ1HiFrt. mm~ttt1:.~ic*5fll1tt~Miic*s~@JJ®r, :tt~~.r~H.f)jt~r9W~9=r i'BJM 

w~~~~m.•R&m~£~mA*•-~•Hm*Bo ~£~m•w~~~~ 

~·~~~.~m~aB.~~~~~~~~.&m~£~~m•~~A~~m~ 

71}{1-'r o 

x1--T § 1*~ffiB§r~fi~£, ~ -T~iU ~_t:!'!F.I m, ilffi*~*~m~4~9;1His~~&11i'J . m 
~~~~~-T~*~~~M~~W~,#~MMi~~~m~~M~~.~~~~~ 

MiaB~••·**~~M~~~**~~Mi~~~~£aB.~*•m~~~w 

~*MaB~-~-~~fi*B~maB. ~-~~*~*o ~~~*ffl~maB 

~~~~*~~m~~~.moo~~m~~~~~~. ~~~~§•~aB~M 

C~*ffl~~~A~~*B~~--~~~~~~)~-~~~#~~~~~.~~ 

JXL~]Z o 

§~~~~£~*m~~m~M•1:.~~~~m~~~~m~~~~£.aB 

OO~~~~m~M-~~~~*SmA.#·R~~m~~~~~~tto ~ffl~Mi 

*~OO~A~m~m~M•1:.~~~~£~.aBoo~m•w~~~w~m~M• 

x-t:m:i~ ~£ m•s~~o(n] 0 

~~£~~m•~~.m•~~Am~~~~£~m•~~MW9=r£1:.~~~ 

m~m~£~~aB.oom~=~~~~~*B~~AW~~*~~~~~£~m 
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•-~~tt~~~tt•~~~~oo~~~~~,~w~~~~~~m~~Aa~tt 

1i]f~:r_9! § '=P 89 ~\~tt 0 

~~11-ffi ----------

~~*~~~#~.m~~~~-*~~~~~~~-~~~~~-~o ffl~ 

~~-~'J"£5!J~89~~~~~-~o 

m~•~~~~~nft~•m~~~~~~~•,~m~~~~~~£*~~ 

~~Mfi'=P·-~~~~C~~~~*~~~-~~~*·~~~M~~~~~fi 

~£89~;$:t~11EliH~J-*'11, ~£E~~-®1i*~>JOk5!Jm,~o 

+. ~;rgi-' 
(-)~~~£8'g~~##,*-~#~#.£S~#~~~#o #·-~~' ~ 

~~~##~~#-~, ~£~~~-*~M·~~~~*~··,~~##, ~ 

#~~~~£8'gl#t. 1#~~-~~*#~I#~~~*B~~~*S'g~i:: 

1.1#~if,f*48'g I# 
~1*~~1*~~#~--S*~~~#,*~S~g~~##~W~i:l#~*~ 

~~~I#S'g, S~W~~~~~~o 

2. ~t4S~g I# 
*•~~c~•~mf~~~£~~8'g£~•~•w~~~-~~*~~~8'g 

##.~~~~- ~*~~-•-~1t-~~~~•)~~·~£~~ili~S'gmt 

MM~*t~,~~S*~*~M~~~M~S~g*-~#~~~#o 

3.J#.£8'gl# 
ffiJ#.£1#t~~~-~~~~~£8'g~·~*~~o 

(2) ~ ~ ~ 1fffi * ~ e , 11/fl ~ 3C 5! I# 8'g , S * 1± I # ic 51t if Jlit ~ #. £ 8'g ,f!10f, ~t 
b" ,'do okJ.}- ::t:III ..., 1:1 -J,:;;. Jdr i-.J., ~ ~1~ r!;J 
-':J71 JFJ ~I ·¥t-'-~/J~ 'PP 11/J' 1it-I:I'J 7G jit El I~' 0 
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®e~~mi#~#~~~, ~~S~*ffW~#~~S~%o 

@~~£~~~~m, w•~~*~~#~#~~~, s~**~~~~* 

C~~m~#)~~~~#~ffi~§~ o ~~-~~~m~#~~~~~-~-·~ 

#£, ~~~~m•~m~#£ o ~~£1#ft*~~#~~~~ffi~§~, ~~ 

S~f2*1¥J#1~~* C ~11*m o/ fSJ~£ ~ 1##1~~£ I# )o 

®~*~Jfl~£1#~, ~~*~~£~~~~~o/~~£1#, 1#~~·­

~#*#R~~s~~~-#~§~~~*0 i#~~·~~~~·#$S~~~ 

rp~£{§~~~W o 

• ~IHE!!!~fft'£1:.t'ttt:S:if§x>J~;J\, ~o § i*~IH~¥il:rTt'J'b ~mJ_g § f*@]~Jf!J:S:7'1 

§ 8"Jili:1-1-1:.t' litmUJfiJ, xt~~:f~::fcttt:S:B"Jt'J'b 1 :f!FJ'bffl-TI¥H¥o 

• ~IHE!!!~fft'£8'-J:JJ.tf-Tt{q:~§;*fflttll!H~mU:f!f;z!s:f.&~--'=.i~t'J'b:f!f;zls:t{q:~if§~itB"J 

% :I\:J1H-T mt:S:~ mU , 00 :f!f ~~8"1 mUJ:£$~~~ t' J'b f.&~ 8'-J 3Cttl1 }~U1H-Tilitit o 

• ~mnl!!¥ilrrt'£8"J1-·11:1tli!3t~~, _§jl!!~x>J¥.ffi!_J3t~:l1!~7'1~i~, x>trOO:f!f:f!f£ 

8'-J~bf_ll)t)tt=f~>Jt~~ 0 

~~~rrt'£8"JOO:f!f~~~~~~~~>Jt,t'£&:S:lit1:.t'I£~~~5Eo 

-~~t'£8"Jm#ti#C~m§f*~~f*m#>-H~~~t¥oo:¥F, ~~~~~ 

f£1:. t' ttW "P 8"1 3Ctt~l1 :itH-T 00 :f!f , VJ ~ :t~X11:.t'ttli 8"1 mt:S:~ :El[lit~ ~~ o 

• ~Q~{!:f:ft.if, ~~~~fflnJ{;J'bOO:f!f o ~OX~~fflnl(;£00;f!FB"J, ~~~--'=jnl(;£ 

ffi~nX;*B"J"P~t'£OO:¥F,~f£~~m~m•:¥F~7'100:¥F, ~•:tcw!3t&~t'£8"1 

• mUJ:EOO:f!f~~~, ~1E*iSf1ii:f!f£~5E·tilit1-t*'ti, VX!if@~if§~OO:f!FPJ~&~ 

t'£~3Ctti£:f!f£8"11W::S:o~~,~itOO:f!f§B"J,I£~~lit~~~>Jt~5Eit:El[ 

B"JOO:f!f:S:,*~~itmB"J~~~~-ltf¥~#,00:f!FM~~ o 

·~--&~,~~~rt'£&:1:~~~,:7G~~~~~~>lt*BOO:f!FB"J,~ 

1E*~ilm!:S:JXl~i*:f-TW1ii, x>Jr00:f!f8"J~~ C ~oOO:f!f:S:, OO:f!f~~~) ~*:f-Tm 
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:3 8{]1JJ~ o :fto~~f!ffl£:3 ,QX;Jb§~IPJ;fJ J.9t~;J\~Jt~§~?~H~£3iif;l~ *mm -T ~~; 

~~Tffi~~~~Wffl~~~-m.Wfflf!ffl.ft§~~~fflT8~tt~-~~~ 

~W~tt~ft*tt,#m#~~M$**l38~tt~•*-~~§~~~~fi~ 

~~0 

0~~-~~w~~~~~f!fflo-~m~T. ~~~&~m~••m.~~ 

~~~mN~.~~~-~W,nX;&~##X~@·H~nX;&~~~~m~ffl.'f! 

ffl~-~~~J.9t·~~~-A~&~o 

~~11-~B ------------

•~tt~B~§~~~-~~~- *~~&~~m~tt.1.9t~~~-~~-~~­

·~~~#~•~T~~~~~~~$.~~&~~~-§~.~~-~-~#~ 

~~AA~-~-m~~*·· ~~-~Wffl~~~~~~o #H~M~~-~tt~ 

•m~~ru~~~m~~&~J.9t•.*•~~&m~~mmm~~~~~~~~~ 

~~#T,~~J.9t·~~~~~~*o 

~T~~~ff~&. ~T~~tt~WNtt~-~&m•~~-~N~~-~­

~~~~:jjt~T~~~AAttm, a~·ii~tttrSJ-~f£11£~t~.~, W~Jt?Hs-g.F&~.~ 

~$1~rlflr;t~*~ita~·ii~B~~. :fto.r-m~•~·ii~~- .r-msaJE·ii~•­

~~-~tt~•~.•~.r-m~~~~.r-ms~l.9t•~~~~Mw.~~~~~~­

~~~'f!mm1jj;*mo 

8 ~ 'li ~ B ~ ~ ~ ~it~# ~ ICH Q5C Stability Testing of Biotechnological/ 

Biological Products ( ~~!jo/J:jst;f:~!jo/Jft!J&: ~!jo/J:jst;f: I ~4o/JitU£8JE'Ii~B ~ ), ~ * 00 
~~} t~~~!JlU 9402 ~4o/Jitu&a~·ii~B1~~~!JlU, ~ ~15HIB~{ifff~~~~~~ 

£3iSJZ1fl':Dt7f::f~~~!JlU C ~17 )~ ~~11£.00 ~5r~;f§3C1~~~~.!t~o IPJBt, :ftllrti7 R~~~ 
£. ~~:ilfm ~ e..r-m~rmitu&~~~£M~tt7f::t~~~mu c ~17 n ~~*~178 
~·ii~~ I ~;f§~~~?¥:~£-1jl;3'zj~ 0 
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A. ?=dfiW.~ 

• ~I!! HPJ til :rT rc £ 1¥1 ±~ nMt J;; ~m HPJ, xtt!Ul: fiFm ~~ 'llt~j~ , ~1£ tt~ ~f=' I"!; , 

IJt:Y¥ rlfrloc ~~ ulnJ t§t:k 0 

• ~ffi~§¥itfff='£xt1Jt:1¥EciE$tu~):Rt§tr'§J, ~~~Yf~~T:::A~_t!'tijt§t~=R, :tmJ;;~Yfi 

"!;, ~1¥J5fffi=1£1~ll'ffi.fiFmT C ~oW:~ffil, -80"C~) i*Yfo 

· ~HFJffl:rTf='£1¥1~tt~~oct§tr'§J,m~-~tt~. ~HFJf='£1¥1~1£~~1¥1~~ 

x1Eoc1Nfa::fco 

• ~IBHFJrilfff='£~rcttt:I:~J\, ~o § f;ts:.~mHFJrilfff='£ kJ-rrwH- § f*.@]$tu1fiJ :aJ;; § 8~:111 

fi~f='H~m.•kJ~~:km:ai¥Jtc£ffl~~i£tt~•o 

• /G fPJ ~I!! HPJ ¥it tT f=' £ 8'-J ~f=' I"!; ~Jj!J t§t::fc , ~o ~ H 9='i'BJ F £ 8'-J 1* 1¥ , 'fffi xt 9=t i'BJ f=' 
£ 8"1~1£·11::1111-Ti-J\., J;; 9=t i'BJf='£ 8"Ji*1¥M 8"JiM1Et'lH~:::A~~11XW o 

~HFJfflfff='£1¥J~i£tt~-·-· ey~~--~~~£~1Ett~~~i¥1~*· 

*~*~*f='£~~,1Jt:HH~fflfffi=*~#*~1£~---o 

• ~1£·11:i-J\%Z § 8~ 

'fffi~~*I"!;Hf='£t~i~, m=:Y¥H1~fflfffi=*#1~ 1£~1£·11:ite•:Jr~ o ~o1£f='£J: 

$~~m~Hi¥J~1Ett~~.~ffi~xtf='£1Jt:1¥~#H:::A~M:l11fii¥J*M~1Ett~ 

~, ;IJOJ!~i£·11:~~; lftxt llfh*~ffl~~8"J~i£·11:~§'E (in-use stability); lftxtfft£ 

1¥1 i-0-iiiill$tu 8~ ~ 1£ ·11: ~~ ; ~ x•H~::M-M *4 8~ -f*1f-Hill $tv 8'-J 1.~,1£·11: ~~ ; 1ft xt~h!~ 

~f='I"!;9=t~£1¥J~i£tt~~~; kJ-&1£f='£J:$J5,1£:::A~M~~~BJ:$~£ 

~¥Jm:a. kJ~~~£~~f='~*I¥1~1Ett~a®mfii¥1*~~1Ett~•~. xtm::M­

tJ;r-1-Hf='Jft, 8~1Jt:Yf, J.E$tu, ~ffl8"J~:f/Fl1:1111-T~iii8"J~~ o 

• ~1£·11:-J,J\-~£ 

~JEft~-~~*~~-§i¥JHf='£~~' ~~~~I¥J~*ft~£:111fi~~ o 

~x-r~~1Ett~£.~~HFJ@oc,~4H~Yfi"!;C~:::A)~~~&~rc£1¥1~~. 

*ey ~~f='£~j~.;f-ll 8~~Y&~~~@ I:.rJ *~:1111-T~i£·11:~-. Ei}t1~"*ffl IPJM m8"J;J\~_m 

~~Y&~~~@ffi*~~j;;~*tt~£:111fi~~ o ~~M&T.~~~~f='£m:a 

~~•.x~*~~m~**fi~1Ett~%Zi¥J.~~*~*m•~~.x-r~~•• 
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~C~~*··~*~-~)~*fi~~~~-,#~~~~ft~~*ft~*fiW 

~= ~w~~m~tt~~-~~-~~c~~~~~~~*•)*fi~~~~~~ 

~iEtl:iJ:\IWI, E&~ffl:~G~ttt?Xn~t£1Jr.~~~£1:E~-t-atrBJ.~?HiiJ*1-T~iE'IiiitiWI~, 

#.1E7t~m~£z~~~xt-T-~1E'IiiJ:\!Wi~~n[Q]o 

~~,~-T-m~~~fflfi~£,~-T-ffi~~~£m•~oo~~•, ~mm 

~*·~~J'bffl-T-~iEftiJ:\IWIA~-1£~-~,~z~ffi~I~~~#~~*· 

-T-••~~~~*ft~£*fi~1Eft~iJ:\IWI,#~m~~~~~*ft*B~~~ 

• ~iE'!t:l:iJ:\!WiJ§J § 
a5EttiJ:\IWI~EI~~%~M~EI~~~£~~*fiz~,#~#~<~~~ 

~fflfi~£~~M~~Wfu~#ffi~~~CiJ:\fi))*fi85EftM~~ffi~~~~ 

1!JUJEo 
~-T-*M~iEttM~~~-T-~J'b~B~!Wi~§illfiN.,#m~~-~81Eft 

~~~*~~EI,#~%~IWI~~N•~~~•1Ett~•~~, ~~00-~~~w 

1il~r:~~~iE'I111f[atrBJ s"J;J;Je1{!; o 
x>l-T-1/ffiW-ftffl~iE'Ii C in-use stability) ~~-, ~~%,1fliW-ftffl:ljlj~8~*¥,~, 

~~M£~~~*-~~~#~N#85Eft~-~-,#~~~~~z~~~~~ 

.r§J § *1-TM~ o 
~-T-~-85Eft, ~~-T-~61~-rl~ffi**f~C~~-M~-~~IA.~ 

•-*~-~~-~-~#~)~~J'b~~~~,N#~iEtt~-~-A~-~§, 

~Olt,~*ff~-:f:JJ~ r~~£~-, ~ .. U~~s"J~n[Q] o 
x>J-T-~~~~~~I~~J:ffBJ~£~~1£'11, ~~~!=fi'BJ~J'bAI~~t~.~~~ 

1Eft~-§~(~!=f~£~~~~*-~~~#~),*B81Eft~·~N#,~* 

¥1 !=f i'BJ~£fi%'~£~l!f!•~1t, ~m !=f J'BJ~£1!JU~fflt£ ~*ml!f!•~'li~o 

~ m ~CAR-T ~ffi~ii!fi~J'b'$*1-TKW!~iE'IiM~, ~-T-~fflJ~t~~~-1-~{~~ 
~m,Wffl-ftmffi~I~&~#r~*•-T-••~~~~~~~ft*tt~£m-T-a 

1£·11~•0 ~at, EI3-T-~£ttt•~~J\, xt~~:f-1'}~-1'-ttt?Xs"J~f~F£ c flltp~;J;;.e~) 
ffl-T-81£'11M~, ~W1ilz~ T ~~r:~~if§~ifil!f!8"J;J\;J;JI!.~~-~~ C ~Yf:f-1'}~-ttt 
?X~~~~£m-T-~~~oo~~a1Ett~•),#*ffi~~m~~m~*fiG1Eft~ 
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J'b 8~1ffH&, !~Ull=f-l~Jl:)~;§JE'I'i&f~L 

~~£~*AA•~~#~~-~#.~~#~~~~a5Ett~m~~.~~~ 

J'brm5E~lf~~AAPJ :JE¥U 1 ~D.J_t, ~~ ~ '=P 00~#1!- ~ t~--'i'Fl*JnU 9402 {:l:.!lm1fftl J'b;§JE't'i 
iJ\~t~--'i'Fl*JnU, ~it:f:E'*~Fo¥U 3, 6, 9, 12, 18 -1'- jj :itt1i*AAa5E't'i~~. ~~~ 
£ mt:S: -'=J at rBJ 1t1ts~~.W.$ o 

*AA;§5Ett&f~~~~§~~~£aB~~~§:ittB~~.*~~-5Ett~~ 

,8, a;E·t':E~:zls::l:~·ti!J&:itt1iW1!5, 1fftl 5E;§5E·t':E~~:rJr § Jk PJti§t:t~i1L 

~~fflfi~J'b~~XB~J'b.~~~~%~~~.X~:it!:B.~RB.~Brl 

~- ~{:t!lm-*~ I Rm~ui'F, Lit{:t¥5~fO)(JZ..¥5~~JXl~~~, !EIJJt'®~:il1JfXlii 

~J'b~{:t~ww••~B~~~~. D.J-~-~XB{:t~~*o 

~~{:t~I£~#tt~~.~~*~~{:t~I£~~lkrm~~~~~~5E* 

~~~~~~~-. D.J-~~~~~~:f:E~M~§t:~~~~~Bo 

~~fflfi~£*m~I£~~c~~~~~fflfi~£,#~~~fflfi~£~) 

~~.{:t~~-~#~*c•m~#m•-~#~~~~#).~{:t~~~~-I£ 

~1&'®t&m/fE!~I£ ( *fflWI~*~ I ~~W I~*~~) Jk'®>J<Jic.'i:, '®VJJlt~~MlW 
1J5~~~1fftl'®* o 

*m~IBiffi!¥€:rfi~J'b{:t~:f*fFrl*j'=f1tH.JWI~ *~~~~WI~ *~~I£*1,8, PJ 
~~~~~fflfi~J'b~~mt:S:WWm~CiJ\B)~~{:t~:f*fF~~.:f:E~~~~~~ 

&;JUJrJ ~~:fi{:t~:f*fF, #:itt1i~~~~u, D.JnJil~{:t~rl;fjs~:f*fF~~PJ~ o 

m~~~~~fflfi~£. ~~~~•A•m~JE~{:t~.~:f:E~-t-m~~~{:t 

~~~•.:f:Erm~~Jk{:t~WWrlfi'=P~*•~~~m~~~~{:t!lm¥5~Jkxx 

¥5~ 0 ~~-{:t~~~lf~~~~{:t~~~~{:t~~.PJ~~~~w~mw•~~, 

-~{:t~~~JE~~~~~~~--0 

~ffl*lr~~mml*~~m#u•{:t~~~~£~.~{:t~ufF~~:f:E~~~ 

~ffl{:t~~~~B·**ffl~~~~~~~*~.~~~J'beR~~~~{:t~~~ 

~xtfftffi o 
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B. t<l~):!tjHI~If-;l:fi~itJU 

~~~~~ff~~. ~~~M~*&~A~, ~~*~~~~~~~; ~~~ 

-~-~~~~¥~•~•~c~~••~)~~~u~.~~~~~~~~~. 

~~~8~ilht~1fW-ili.BlZ*¥i;f§BlZ~~~~~~1fftl o 

~~.~~~~~~-m~u~~~~~~~~~~~.m~~~~m~~~ 

~~~.~~*~~~~~~~~~ill~~~~.Bll~~OO**~~-~~~~~ 

~;f§**~iE, &:,~~Bll~~~{ftJ<m~m•~-ia:* o 
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lls:~::£~!*.1¥¥: 

u ~mllEl 1€rrr t\'fb :it:t1-Ttt::;f.:tHt 8<J £~~¥±,~ 

U 7fNfP"Ht:tl:1iffJi:8"J?'i~$rJ! 

U H::Nm:fi~f-*5££, 7f R.fPJ tt:'li1iff.JG8"JB:~$rJ! 

f:[~1f"~B ----------

~~~Ir~~~~~~~~~~I~~*~~~~;Ji::;f,:ft#~~~1iff~~~ 

~~~~~~~$*, ~ll§~ff~£&~~* 0 

:xt -r ~m !ff!I 1€:! ff t= £ , rn ~ ~ t=~_mt~~;J\ , lf!.:t!1Hiff ~5f1J ll% tt ~fl' ~ 8<J ~ t=1lt rx PT ~~ 

:l:!g1:£11Jf~5fiJllilittt$&i'r~t':!:JJ±t!!.:it:t1-T, 1:E~tJt ilffitt~:i!t~~1-t~t=1WPT~~tH$~~4it 

~~1-t~JM.l~:>Jt, _EI_ GMP r-ffit'lil!:r'SJ8"J~~:I:JJ±t!!. o l]:[ja;-J$~3ili:tJ.:;Ji::;f,:ft#*%$;1iff 

~~~~$1'1~18J~/f~ ~~:I:JJ±ill~I8Jt'£~i_R~I~Ji::;f,:~ft#, ~~J.ffiiifuftf$ 

£~~~~~£~~~o ;Ji::;f,:ft#~--~~-~ft~~~~~~~~:>jt~£~~' 

~15it~ffill§¥€:tfft'£ht~I~4'if,~, ~ffii~JI~t~)(-~8{])\., ;f}L, t--L t!, ff-~ GMP £;2js: 

$;~~;Ji::;f,:ft#*~~~~~~§~~~W,~~~~f**~~~t'£~I 

~~~~~-, ~at&~:>Jtft#~~~~~~@ID~it, ~-~;Ji::;f,:ft#~~~~ 

.$;~ 0 

;Ji::;f,:ft#MW~,W~ft#~~~~~@~~-T~T~ffii: 

• ~£s"Ji'§~f4$:1~Lfi!, o 

•t=£~~••ttc~~~£~m~••tt~~#~m~••tt~ 

• I~fa'ii£, ~:J'-6~1'-illxif:~fF ( ~IJI~~1Vfii!l, ~~I~~~~W!i£ )o 

• t'£~'i!JU J;W II!* o 
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• 1#~f7t1tJffi § 0 

• 0( 1i 8"1 ~ !J£tf0 .£~ i¥J IPJ R2L~, ~ o 
• Xf tc J'b JlQii:M 1£JX\.~Fi 8"1 :Ell:lfft!t o 
• Jf~1*1P I ifff I ~~ifllk~>lt o 

-~~#ftB~§%~~.#ffli¥J~~~~~=·~~~-~M-~i¥JI~~ 

~~;u:w~%m~1lQ·~~i¥Jtc£.~mm~~~0(~~oo= 

• :kiJti~~~ ( CPP) :1:5J{£fflr)'G~]i8"JPJ1~~mii!j:ig o 

• 9=' J'B]~i!JU~iJ!~Jffi § ( IPC) ~=*:1:5J1"4%rffi~;f~i1L 

• tc£a~~-~-:1:5J~~m~i¥Jtc£1lQ11:~~0 

· ~~m~i¥JI~*~:I:5J~%mAAC~~). ~~~I~~-~~~M~*~· 

±~I~zt•8"J~-¥~ o 

• PI ttti1Yfn8"JPJ•~t~i1t c :t!o~m )o 
~tc£~~~~~~~~~#ftBi¥JW~~~fO~~PJ~#1£~#.xt~~~ 

~~i¥J~#ftB. 0(~~~PJ~~~: 

• {£ IND $ :f~Z.Illi, tc£l2E*ritA¥UililiWiit!J£t, .IltBt, PJf'i~ 0(%JJX: IND $ :f~ttt 

iJzf'F~tz#ftB8"J~~t~i1t o 

• {£ IND $ :f~E' :ktrililiWIW' :t!O=*ti.:~ Ttz#ftB' JJlOJ.ili~~ ~ ililiW-JJ\!J£tAA 
~~~~£5*1Yf~fO~~~#m~~~)*~ffiJ.iliPJ~tt1Yf~.*W~XfB*~ 

8'-J~~If{:E))i(;fOI!ili})i(fiJf~8"J~u!O] o 
• 1£:klJtililiW.€, :t!n=*~~Ttz#ftB. JJlOJ.ili~~ ~ililiW-JJ\~AAISJ~!Jmi!ltl£5 

*1Yf~fn~~~*m~~~>*~ffi1iliPJ~tt1Yf~C5*)fnC~)I~tt~•~. 

*i-¥~xt B*1-Ti¥J~~~~{:E})i(fOililiW1Yf~ 8'-J~u[li) o 
• 1£tc~=~~l:ms:t!o=*.£~T~#ftB. JJl01ili*iml:ms~~i¥11~~~JM. *1-Ttfl 

Ji!Ii¥JPJ~tt1YfnC5*)fn(~)I~tt~-~*~~tc£~11:~PJ~tt.*W~ 

xt B *1-Ti¥J~~ililiWfn ililiWfiJfn 1¥1~ uflil 0 

~~PI*~~~~§i¥J~~0(Rtc£fflN~~ffiJi!Ii¥J~#~B~~~~ o 

1£M~~~~fftc£1¥J~#~BIW.M~:7'GT:fft1t~J'b~i¥J~-tt o 

~~~fftc£~~~~-1¥15£, ~--~~~J'b(~·~~)ffi~~.1£tc 

J'bi¥J~ffl~~-~tcmii:.XM~~-®~~--I~~~-afi••·tc£8~ 
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tt,~£~~~~~~~~~ffi~~~~~B~~~o ~~~fi~£~R~~~~ 

~mJJ§r&fi~£, ~f*~~iiffl~~mJJ§r&fi~£, iiffl~~m~§r&fi~£~7f'IPJ%~. ~ 

~~~~~~fi~£~~~7f'IPJ~I£M~. ~~Wffl~~-~R~~~*~~. 

~n: ~ ~~ffiH§r&fi~£~~~:f$ii'!l!/:l££8{]1i*~l$9=tPJ~~£§;*Jtii£1tHJJ: (scale 

out), ¥~¥#, 1~~fl:l5tX~~~~~PJ~~£;WJ, rmiiJfl~~ffiJJ§1&fi~£ PJ~M?~~I£ 

li!J.* (scale up), I£1i!J.*B{JJJJ(;J)J__I::ji&X>f~£fllt:li~~~~o[Qj£* o IPJBt1i*~~B~Ji1 

l~9=t~PJ~~1l::bo7*fii3{]52£, ~n~~:%±-1!!.12£ , :JW$~1*12£, :k~I£19:*12 

£,:k~~#52£~~- o ~J£~~-*~~~~~~£I£-·PJ~ , flltfi­

~~~1i*~~--k,~-~M%~~fiWm~~~Jtl o ~~~*j-®~~W 

1ii9=tm~?5-,Lt;i3"J:k~~-, 'EdA%1El7f'~IFf: 

• JFJT~£5 IA; m1if§~~A:%±-tl!.~i&Bf2~~£~it::%ii!!.~~; mrPJst?5-,Lt;B~ 

~£ 8{J~~xt%iiT~£ 8{J~o[QJ, ~l\zJ51T~£51AMB~~£ ~~o[QJ; t¥JJ!J~mxtr J% 

~~~~'lii3"Ji-¥1ii; 7f'1JZJ~r~ffiH§~~i3"J$7t, 1t~:k~mH~-J.~fllt*-\LfO:!W$~f*, 

5 I Aff,lf~£Bt~m~m1-T;f§ill~i-¥1ii o 

• rJ%19:-J.t; ~n*JT~~~:%±-tf!.Ejm~~tm±-tf!.;f§tt~x121t, J](~e{J~~tt'~~~~ 

l*1t~i&~~Jfl; ~~IKEj9=t~fl:l QC 1Kfu~i3{J:W£1~:1£M~~i&£-!f, ~i&1"-{f%9=t i'SJ 

£~:W£~M~; ~~~~IK,flltJBI.~~IKfl:l:!W$~~~~1K~~i&~~.~:7G5t 

Xr~~~~~ o 

• :k~mtt~-tfl:lt-EH~i&~121t; :k~mH~-tPJ~~§M"~ft€1mH~-t. ~nlfrl:W, fllt 

JBI.;:JW$~~,~#,~§H,~fr~,~JJ§~r~;~i&~~T~J.&m~~~~12 

~;m~~~#-E1•%~~i&~%ff,ff:%~~~Jfl~*;~#~•~~~l*1t1K~~ 

*¥~i&-~£ff,ff~ 0 

• :k~I£i9:-l}~i&~121t; \in:k~I£i9:*~~121t , i9:i}'li~~~~i&1"-{f%I£ 

~>}t, -J9:1}*¥ff:~i&~~121t~ o 

•:k~I£~~~i&~52~;m~~:k~I£~~~mOO~i&~12~.~:7Gff,ff~ 

Et'>J:k~I£~~~ o 

·~~~-,~~m&fl:l~~B*~~i&~12~;m:li~i&~12~.~i&~I£ 

a*~~I£~HJJ:;~i&~%B5~~-*~R; M:%Mm~fi~i&R~*ff,ff~~ 

~fl~~ o 

• :k~B"J?ttJT~¥* C §1t1N:51Sl~) ~i&~121t; ~n~~121t. ~n1nJ1if§~Ej5i.iE 

ff,IT~¥*, Jt-Ejl8~¥*f*~f;fff~; ~O{nJi-¥1iim~~W~ o 

• Afftfi:!Afft±~iJII; B~iJII:#-$tl!R:&f-fllt~~f= Afftfl:l QC 1N:5Afft~:li~i&Ej~ 
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Jf~llliWC j ±:S:i)l!~~~~~~ o 

1±1CnX;JXL~ii¥1iiJ5, $¥-T JXL~ii¥1-t~ilt"=, #xt4i1'-~iJ01iJ8{)JXL~i, 1lltlJE:Jl 

~~m~.~~m~~-=r~~~w-~~M~~.~@Jl~m~~~-~~1±tt# 

~~~itj;tl)C14* 0 

t¥JJ1J$~*B:LV.~:/JOO: 

~-T~~fflfi~~X~~rl~-rl~~-~R-~:!J~~~X-~$, -~~ 

-~:/J~~~~*' ld.HI£rlW*~~~---~tt~M~~~m~, ~~ffi~ 

~~WXa~~I£®W~~*'~~@~~-T: 

• ~*l-H~ifJ1~Jirlfi~~~ID~®mir5m$:/J~o 

• ~~€1~Jf-J-, rlti~1lltiH~~~~Xoorot¥F I t¥l¥F!J&:I:®Jl~1-t:¥&·ti~-='P.~ o 

~~fflfi~~tt*~~~:Jr~®m•~~m~~~~~~~Z~#~tt~~~. 

-~~ffl~---~-~~~~M*f~BI£~~M~m~~~~. LV.~~~~~ 

:Jr!J&m~m~tt o ~~.m•~~m~~JE:~~~*~~~:JrrW~~~I£~W 

~~#~, H~Jltmff~'flf*EI{J~olriJ o 

~ffi~1ilfi~~Jl~3=tt:IVJ\, :xtPF1i!EI~ c ~o :Yt, t.ffi!.)jt, t~jjt~) t3tf!Jx!@~t~.~, 

1:E@~~~rlfi~~H~B··~.~~~Id.~!EI-: 

• ~~€1t~Jf-t, * '8J~~H~~~~3=tt:S:t§t;J\, mti~u¥F:zls::I:;J\, •~1!itl 5E~~ssrot 

¥F!J&:I:' rot¥Fl1,~®tftiYltl Jffi § 0 

• -~~-~:/J~~~*~~~;iF·~~. LV.H~~€l!I&J •• *'BJ~!I&J®~F~~~JE 
'ti, 1iftlJE~I£t/7~I£Bt* o 

D. tz:dlt~}E·~1iJf~ 

tt#~~~~~~B*M~JE:ttM~.~*~~~*t-*@~M*l-.~M-* 

@-~tt~M~~*~~~~~.~~rlJXL~Wffl,~~~~·~~~~-~JEtt 

H~ffl~JE·ti~M~ o 
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E.~~mi~~mm~•&M•~~*~ 

~~m~fflff~~~~~tt. I£tt#*~~~-~~~~~~~~~m. ~ 

~~~~~~~~~~~.~-~~~tt#A~-~~~~~~tt#WB~.-~ 

~*~~~oo~~*w•~~.~mm~fflff~~~~*~*~~•w•~~~I 

£~*~-~#~B~~~&WB~~I£~~~W~-~-,*~,~~~~-

~~~tt#WB~-~~~~-~~M£~*-~W.~~m~~~~tt.# 

:iit1-T t~- i!Jt::i!L 
tt#WBs~-~·I~U'UlfaJ~~*fA-=!=5 (J.W::!t~JliH** ~ *ffJt "3.4.1 tt#WB", 

*:&till[.~ i!f!J J£gm ~ ¥€Iff~ ~ s~ t~9llctl: o 

~~ttM~~m~fflff~~tt#WB~~~m~tt~~~~~~*-~M~o *• 

"'P1)(~it~~m t~·ti~El*~*~M-~, /f~*~~ 'iffiJi(ifuilili*~ t~·tiM-~ lfg~s~itit o 

~~1HB -----------

m~fflff~~~~~m~tt11Jf~A~~~~tt~~~tto ~~~~-~~~ 

~m= 

• :@S~:iims~~mu o 

• :it£~ s~:xt t~;f$~ o 
• :it£~~*:fJT:1J~ o 

• X>f r~11Jf~m:~~t~'ti o 

• £~JXL~s~xtt~M-~m~o 

:xt~~ t~·tiM~s~JXL~friSJZ1il, Ell~~r:J.r:1JOO = 

• M~~&: I£*~~M!I£*~~M o 

·~~~I£•~=kmi£,rmi£,~mi£Ctt:~~k,rmi£~ 

~*~~#:xtM~~~--~~~~~~m~~~~~w*~~/f~~k , rmi 

£~~tl*)o 

·~~~m:~= m~m&£~,I£~•-~•a*c~Jt£m),I£r~.m 
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J.j\Z/~E:l££, :I:\WJ:mEJX:52£!:tr:!3i±-t!!o 

x>tr~ .®-J,JUJV 89 JXt~i, ~r JXt/liiWi1F£, JJ!Z-f*:E.ffi:f:EPJ t~t£7ilf5?::1J~ l=j=1, §1§{g~ 

~&r: 

• WfJ?:W:Jil: IZ::, :ctllf~fttl, 7JJ:1-Ti\i1P!tl, t5M&f5?:, Ji{ljpf( I ~~llliiJJtc o 

• 1iJfJ?:ttt{j(: :':l££~ID!, J1TJ::fl:':l£JfJjL J1TJ::fl~fttl~~' :1Jf!~, 1iJfJG~ffi: o 

• PJ t~·lf£;j:~{{E: ~Jj_, F-Ji8{JPJ t~·lf£;j:~{f o 

• :1Jr!~::1Jr!~*~~m~,~rri~~JJ!Zffl o 

=,¥21s:~m. 

( :::_) ~~PJ~L,~1¥t~ 
*~~~PJ~~¥+~~±~~£~~~W~~~W~~£~~~~~*Mo S 

~-~~-~~~~. ~~~~~~£~~~~~. ~R~~~~£~±~~~~ 

~*~~~~W~, ~~PJ~~¥+~~-~~~~ 0 ~~-l~~~~~~~*~£ 

~±~I£,$tR•~~••*ff~~~,~~~W~, ~~~~~~~~PJ~ o ~ 

~PJ~~¥+~~-~~*~~~. ~T*~W~PJ~~¥+~*·~~~~~~rrs~~ 

~~lilt J.tEX. I ~lilt lt-N*¥+ ~ o 

1.2 ;1FT' J-

±~#*1~~~£~*~~~~~*~· ~±~-~~~~~~£~~~I 

~.~~~~~~~~*~~I£,~~~-,-~~£·~~. ~R~-*~~ 
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