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~~~~~§~JJ, ».OOxtllii:~~moofO~i~~~:ff~s"J~nf!iJ o 

~~x1i-¥1~x1~iAi5J.Jj(.1JZ-~:;fii.f@~t£ (uncertainty), tk:~~~~t£ (importance) 

IV-R.H1~X1~8"J£*t£ (complexity) jjHJ@~&·~~~~~B"JiE:r\:~iJJt ( ».W~¥U£ 

*1~~~~m&•~~~~PJIV-~:Ittffi/Fn~~~~~~~q~•~*~~*· 

~/Fn*~~~~~~~llii:m~~~~~~~im o 

&•~~~~~~~~~m~~~mffi/F~~=~-~~H~,rm,~•~ 

J](!i:, !lm-~~, ~.1'\ ~~~t£1!JufO~~tt~~, ~~fnmJ5~~~1'-~00o 

&-~~~~~WIT~~::zls:~JnU : 

·m•~~~H~~~~w~~*~•~§~~~~~m~; 

• &-~~~~~~J](!i:;i1~j~~JJL JE:r\:~j~fQ)C{tj::1-t~i~~~~®:J.K.1JZ-;f§~~ o 

&-~~~~,&·~~~~~I~fO~J](!i:~~~#~::z!s:M~(&•~~~*) 

:frmJo 

:;zjs:-~~~~~~~~~~~,$00~f0&·~~~~.±B~~~-~fQ~~o 

~~~/F~*ffM-~~~m~~m•~~~~~a.~~m~~~&•m~~~ 

#~~-:ff~~~~- o ~~.~®~~c~mm~H?t)/FA:ff~OOttfO~~tt. 

/F1-t*it.±B~1-j-~;fjj{{t!iX;.l:\i[~;Jt:iJi'f-, {}({}(~];} B';liti~#~~{'I:f~ o 

c 1 ) m•m~~:tli!zt~ 

• m~iJUJrJ C iJi.;JJU I!JJ~:JrOO~I±\f.ffi!'PJBR.PJ§~~J§-*) 

• m~i-¥1~ c ~mt~t~iJUJU , m~~?t:fJTfnm~i-¥~ ) 
• m~t£1!lu c ~m~~~f~fnm~:Jt~) 
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• JXWii1;J:Im 

• !Xl~i @] 1®1 

C 2) &i::S:JXl~itf:t.ls~lEA~iJ!t 

&i::S:JXl~itf:f.IJE.r.\:~iJ!t (formality in quality risk management), hA.mf~~lj~~~ 

f1c~?j~J!l2-4 o 

r3i'J rOJ!ill~~:fl~ 
lijijs<:J~~? 
I. tl:\ffi¥J.Fo*? 
2. tl:\ffB<:JPJfi~t£ ? 
. tl:\ffB<:JF~t£? 

~. ~lfl§. 
JXL~~~'JJI[ 

AlMY-: Understanding the Concept of Formality in Quality Risk Management 

c 3 ) JXL~i ~ic* 

JXllli ~ic* (risk register) ~ EB ~ 00 MHRA (Medicines and Healthcare Products 

Regulatory Agency) T 2010 1f1±Jt:'§':1JIXXJ!I5:im:ii!Xl~i~:J:!IHOJ~~8~%At1lHB3fWH~ 

~~~fi. §$N~-~JE.r.\:~~~~**ffl!Xl~~~**~~!Xl~.@!Xl~~~ 

*~mr&t:S:!Xl~tf~~~~~*~~~o 

!Xl~i~ic* ( ~~~~s~xftt:) Dli:J"tl t±HJU3'J s~Yr~:ki,I!Xl ~i , ,~,~~O{iiJ~if{f£J!® 

!Xl~i3fic :!:Jt~$8~*~~!Xl~i7.k 1!L o !Xl~i~ic*:im?itic:!:J~jo"F {~,~,: 

• ic.~m~ff*~, f.9tl~o = :N:lJf:, f:Jtmfllf~~ , 12£t£ffltl~ ; 

• ic~JXl~s~lli-iJUJU%; 

• ,~,~m~ c ·EM~~ff£JXL~s~m~ ); 

46 



• icJJt~m~¥JJXL~t&JJu c *~~JXL~~t& ); 
C5 ~:>_U->L.,f_p.~ 

• '~"-1=1 .::::::1 F.JU 1f\.,~, ; 

• iifHJE)XIJil:;Jil:-?Jz·t'i (one off) 8"J:tt:;Jil:~~ (on going) ( ~~JXl~Fz~~:i!HiJEAA 

JIJ.t~ )o 

JXL~il ~iC.* PI J.;.tliHI£m! 8-3~ Jt -T E8 o 
JXL~il~iC.*-'=J~JJI[i-'f$' (management review) PJ~~0PJ ~,&~JJEA.DJ. fJ~U$1!:f 

-~~~~~¥JmtiJXL~, 7•JXL~~¥J•m~~.•~mt•JXL~~JJE~~ o 

JXL~F2~iC.*~-19tl~lrF: 

JXLI!fr JXL®: 
~i2.A 

~i2 ~tffi JXL®: ~IW 
;lik~z;IJ ~JXL®:? 

3CI;fJ *11 *m ~% ElM WiJ£ ~J}Ij ~~ ElM 

D~ D~ 

C 4 ) m!I JX\. ~il~ JJE tEJffif-1. ~ 7f ~ :i.:Hi 9=' 8-3 lllZJtJ 

CD 1ifHJE3HimJ:I~·t'i ( CQA, critical quality attribute )o :klfftt&!:I~·t'i£1~Jffi;f-f 

~~~m~¥J-~~JJE.~~ - ~~~-~~~~tt~tt~,t£¥~~~1¥J~N.M 

00~::fr1!Jpg:;;ffJ~-~~~rz:J'bmt:l:o Jffit-t~ CQA :ii1it1~JJ51J~®~olfiJ~JJ!J. ~tt\N, ~ 

~ffltt~8JEtti¥Jttm! o ~~JJEttm!M~m~£1¥J~rz:~tt~A~-~~~~.~ 

~J{'.JE;j'tj;;:klfftt8"JmJ:I~·t'i o 

® :ii:i:1JX\.~F2:5tt.Jf•JE:klfftti!:~~ ( CPP, critical process parameter) ~:klfftt~ 

;f-f ~ 't'i ( CMA, critical material attribute )o 

• JAJX\.~F28"JF£·t'i, PJFJ~·t'i5fnPJt&te·t'i~~::tnm, i-¥1tm:tE:klffttit:~~x>trz:£ 

:klffttmJ:I~·t'ii¥J~olfiJ~N, iifHJE:klfftti!:~~ o 

JXLI!fr }E)( q~?j-

·=~3Cma••tt~~~.~~F~~M~n§~aa.~~-M~~ 3 
I~:ilH-Tr~~ . ~1/&ilia~m:EmJ;;:JCmtt:ilia~ 

F:i:tl: ~:~:JCma••ttl'iin~-~.~F~~M~~~~~M~~-~-~ 2 
~~~ilia~, iili:ii~~I~d:ft:IJUfi\!ftlffl'iJlJ9X~~~Pi<!J 

11£: ~:JC•a••·t'£-Pi<!J11VJ\, ~i/&ilia~fi100J;;;J\ilia~d~;J\ilia~ 1 

•= ~#~~· •*m:oo•fi~f:l:Mm:Emd~i/&m:oo~••·~i/&*~• 3 
*~$J . JE'ffl·~&Tml'iJ~~~ilia~m:oo 

l'iJ~~·t'£ ~=~~~~· •*m:oo•fi~f:l:Mm:ood~i/&m:oo~••·~i!&*~~ 2 
•~~~iii~ . JF#·~&T~~ilia~m:oo 

*=•~~~· •*m:oo~~~~~~·d~i/&m:oo~••· ••m&T 1 
~~ilia~~it~fa) 
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JxWft );£)( 1~71-

·=~B~~~~~&~~~~~~~~~~-~~ 1 

~:~B~~~~~~ffl~~--~~ 2 
~:til±\tl: 

~ = ~B~~~~~w~~~--~~ 3 

t&f~;~; = /F111:E~~~:ti:±l s0tJLT!lu 4 

·~~tt~~~~ : ~~tt~~=F•ttx~~ttx~~ilitt.~~tt~~ 

?! 16, ];}3~JM!I!:~~ o 

I!: i'f:(:E~ £N~im:i1~~ ~~]Ziffti 
Iff: 

~~ B~:W: IZ::itt1-Tm l~ F'l:·ti ~~~·ti ~:fil±\•ti 

( 5 ) J!l}:jt~~~~JJ.1:E:fii8iA-1:3~i.lE~~i3{J JJllffl 

l )J!lJ:•~~~m1:E~*~~-iA~~mffl 

£NJg;kUt 
~~]Zf;lt)t~ I!:~~ 

• .*~?t~ (system classification): 1:E~§~~:fii8iA:tl~~, :mm ISPE { iftJ-JJ\ 

-!:3•iA>mm . ~~~~£J!lJ:•~~~~~•~~7t];]m~ = ~•~~*~C d~ct 

impact system ) --1:3 ~~ ~. ~ oi!iJ .* ~ ( not direct impact system )o ~. ~ oi!iJ .* ~ 'fl!i 

~:itt 1-T i)!J ii\ f U :fi}8 iA, lJJ ii\ fU :fi}8 iA 13{) 1t1 00 'fl!i ~ :im :tl .* ~ ~ ~ H 1ii ( SRA, system risk 

assessment) *:fif8 ~ ; ~~ ~-~ oi!iJ .* ~1J. 'fl!i~ :itt1-TiJJ ii\, i)lfj ii\VtL IE~~* ~At%-fU 

EHS :k1~~H't*:fii8~ o 

•*~~~H~ : ~~-~~*~:ittfi*~~~H~. ~-~~~~~-1:3tt~~ 

~m~~~~*~~~~*~~-~*~0 
:im:tl-*~~~iiSJZ1itiJ1Jj!J .#icJJZ-1:3 CQA fU CPP ;klf;)C i3{JJ!l}:·~~~, I~JHJ8~11JU ~~~Yf 

'fl!i~~~m~.Jg~~~~•iA-~••iA.illfi•iAfUtt~•iA~~~moo•m 

~j~fUtlj$f o 

-*~~~~iSJZ1ii~iR{YlJ :tmT : 

!¥=-'% Iff: I!: 
CQA CPP 

11~~ JlllfiiJ~ i&Ht~ j;)kf'F 
:toc~ 

:i1f.!it~ ~eij~~ 

Wi~ ~JOJ CQA ~JOJ CQA f!luWfli!!i ~~ f!lUWfli!!i ~]Z*uJ£ 

2)J!lJ::~t~~~m1:Eit:~~~~mffl 

~!Jfi:t-H'-5 C 1{~~MI!:) (i:~I!::itt1-T~~~H1it, !RfJU~uT : 
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J'f% It: tv~ ;Jc9& 1¥1 JxW& .*lJttl: JJI!ffi ~f~JXlil&ntJil!!: rY!~ iat-~ 

Iff::ilflll 

xllrb'ii.Nitf~. ff:fJit 

*-~OO±f\'~ 
~ll 1~ , s1 1SJ it m ~ ~ m ; 

~ill~xlfi!ft)jt, 
1 

~we ill~ 
lff*j::K~ ~ rb'ii.Nit~. ff:fJit~. 

ffj], B1 i'BJ Xll~!J& 
~uloJ B1 I'BJ itK~~tf 1f ~ 

n\(;:5} 

lff*j::K~ 
rb'ii.Nit~!!X:itf~, a-trBJ 

~ill~±ir~rb'ii.JJt, l. 5'~Xffi 2 *'~liD ill~~ JlljuloJ ~ itK!!X:itm:trs~~uloJlf MISJ 2. X~J®:t@:!J& f*j::K 

x m rb'ii.N it 1~ , ff:fJ it 
:JWmL*'FT- ~ll 1~ , s1 1SJ it m: ~ ~ m ; 

~ill~ x J®tb'ii.N, 
3 ±f\'~~ llf*j::*~ ~ rb'ii.Nit~. ff:fJit~. 

ffj], B1113J Xl®~!J& 
!leillti ~uloJ EIT ISJ it K ~~tf 1f ~ 

n\(;:5} 

:JWmL*'FT- llf*j::*~ 
iH J3t it~ !!X; it f~ , B1 I'BJ 

~i!JIJ ±f\'~i!ft)jt' l. 5'~Xffi 
4 

illti~ ~n(oJ 
~ it K!!X: itm: trs~~ uioJ l1 BTISJ 2.m~ f*j::K 

Iff::~~ 

*"'r±fr~ 
~m xllrUitf~. M113Jit9::R 

~ill~ x J®rb'ii.N, 
1 llf*j::*~ ~ ~~m; rUit~, s11SJ Xl11'&!1& 

~illti~ 
~nloJ itK~~tf'lf~nlG?t 

B1 i'BJ 

LX~lf:t@:~ 

tH J3t , 1lii ff , ~ 4. mt ~illti±fr~l'!hlJJt, 
2.pH 

2 *'FT-±f\'~ 
lff*j::K~ 

~ :IL mt*F , JWJ AA it~ !!X: i!iiff, ~4:VTE 
3.,~,~ 

~nloJ 4.~£~ 
itf~~~~)l}j uloJ lff*~ K :Ji,mt*f,)Wj;Wj 

5. m ~f: r:&N 
6.m~ 

3 
:51-?!'l;f-l. 

~ll ~ 
xllrHJJtitf~, B1 i'BJit ~ill~ xllrb'ii.JJt, LXI®~!J& 

xll m:~~ll BTISJ 2 . m~ 

4 
~;f<F~~ 

~ll ~ 
xlltHJJtitf~. B1 i'BJit ~ illti x m m N, 

xll ~:R' ffj:]itf~' ~~ll STISJ, ffj]~ 1 

:&M±f\'~ 
~ll xlltUitf~, S1113J~ 

~ill~ xlll'lhlJJt, 
5 

~ill~~ llf*j::*~ ~ ~~ll; Hit~' S11SJ B1113J xm~~Fi 
JJuloJ itK~~tf'lf~nlG?t 

l. X~lf;j:,i!J& 
2. pH 

lff*j::K~ 
rH N, 1lii ff' 2:4:mt ~ illti ±:g ~ rb'ii.N, 3.,~,~ 

6 :&M±f\'~ JJortrr ~ ::li,mttF,JWJAAit~!!X: 1lii ff' ~'=Gmt 4.~~~ 
itf~tfl~~uloJlff*j::K ::i:,mt*f,)Wj;Wj 5.lJf:f:r;&Jjt 

6. m1'& 
7. ~~11)-
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J'f% I~t/7~ ~ij&Ei<J)Xl,~~ ::X:WW:E ~EI3 ~ff.\;JX\,Il~J~Ji!Ji ~~iJ!:A~ 

II'¥: :t!Ull 

:f-1-~l/fl\_~, pH, ~ft)J1&Jll 
~lli~:f-I-~¥Mt~, 

1 1:il1kH~ 
~ft!J1&1ll~~ 

~ :itt Ill EL1J ;fi:J :i:i iffi Bt I'BJ :1% 
pH , ~lij) 1& Ill :itt I . pH 

~fit:i:iff.\; 
o[iij?ffi~~fit 

!llllifl;fi:J~1&1ll 2. ~!{fit 

:i:ii,&Bt i'BJ 

rm ~pH, i'1G J*-}flj it< ~ ~ IIi~ ?ffi ~pH, 

2 ?:tnlii i'1G Jm ~~X fit 
~ 

;fi:J i'1G 1*-¥1 :It , r;t Jm JfiJ it< i'1G J*-jflj '*~ ;fi:J i'1G 1. pH 
:i:iff.\; ~ ;fi:J i'J'GJm ¥!rE :1::1% n[iij - {X 1*-¥!rE :It ' i'J'GJm }flj 2. ~fit 

i'J'GJm~~fit it<N;f!:Ji'J'GJm¥!ri::lt 

3 Jm-@, Jm-@,~Jm-@, 
~ 

m tttRm :~r 5J'Q Jm-@. at 18J :J'QIIiiJ mtttRm:~t 
pH 

~*~ ~n[iiJJm-@.~* ;f!:JJm-@.Bti'BJ 

={Xi:f;fi:J~ *~~pH, WWFnJ;f01i!~ 
~ l!iiJ :f-1- ~pH, 

4 WU:Mt~ 5'# J.W: m i1E 5ix ~ ±ffl:l[, J:t\ttf;fi:J1f!Jr'i:Bt WWFnl5f1HiHl±ffl 1. pH 

*~ jej~o[iiJ5'#J.W:¥JLiJE~::f{* 
:i,:,J:t\ttf;fi:J1f!Jr'i: 2. 5i.ifit 
Bt i'BJ 

n\Zrfb7.)(:5t;fi:J ~~81/BJ, ~M! Bi i'BJ , tQ l!iiJ ~s a~ Bi i'BJ , 

5 rrflli~ ~::X:~J.W:::f ~ 
:J;IJ<"fiAft~;fil:J;IJ<'TBii'BJ~ ~M!Bi i'BJ , :);!J<"f I.J.)(:5t 

Nir~>R 
Jlf~ n[iij niZ rfb 7.)( :5t ;fi:J ~ ::X: iA!~%il:J;IJ<"fB1 2. ~::X:~J.W: 

~J.W: j'B]~ 

3)~•m~wm~MmB~~~~m 

·~wmmB~~§~~~. ~~•~mmB~I~t. •~mmB~~m 

ffl'/'i o 

• fi.fHJEwr$7./<..lJL (cleaning levels), fifHJEwri~BiiE I ¥i!ri~fifhA.81i}V(fj]JJt o 

• u.fH}E §;j:ffi~~s{Jft;l-tp 8 2J;Bt ( PDE, permitted daily exposure) {H, i*fHfflr 

Jt.:sLmfflBiiE811.tst~~JJto 

• T!fHJEI!R~ }2,.#~1fi)-Jll[8{] I!R~:/J?! o 

• T!fHJE¥i'fi~BiiE:<:.)§-81~iY1U!YY!$ o 

(I)T!fij JEI!R~ '~ 

~il-I~~m~~~~B.Wffl~~I!R~~-~m~~~.~1fm~~~I!R~ 

1.:\LmfF]g!IR~,~ o ~O~f.itl*I!R~~, flH~i9:~${.:\L-1:3;f:-trftf.t~!ltBti'BJ ( T), 19:~${.:\L 

;¥:-trftfJF(¥x1t~HiJJt c s \ -w:~tmf.flwrr~xi~liJJt c c) *W1tififHJ£I!R~,~ o 

a. 19:~${.:\L-1:3;f:-l-rftf.t~!ltBti'BJ ( T) 

}~fff!ltBii'BJ ( T) tlJ£ 1~:51-

* 'i.F:d:Wi:f£Effl;Jfti&4h-B1, i'-I-~-JfB•HBJ£3W:i!it4h-;lft$fil:f,'IHif:f:U!l! 3 
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~fMtfitiBJ ( T) :tilt:!£ 1~:5t 

r:p ~F:i:iiffi!r:flf9!ffl;Jji;J&-1iBt, *-l-~iBJlttE±-t!!~W:i&-1i;Jjt${_fz{Jf!J~~fH!h 2 

~jf j::F:i:iiffi! r:flf9!ffl;Jjl; 19: 1iBt, *1-~{fl§~ ~it:N 1i;ljl;${.ll: f*t~~M 1 

~Jtffxt~ ( s) :tilt:!£ 1~:5t 

~ ~F:i:iiffi!r:flf9!ffl;Jji;J&-1iBt, ;ft~$~:tEW:i&-1i;Jjt${.ll:fftff 3 

r:p ~Fuiffi!r:flf9!ffl;Jjt-J9:1iBt, *-l-~:tEW:J&-1i;Jjl;${.ll:llJ~~1HJtff 2 

XfE ~Fuiffi!r=Pf9!ffl;Jjl;i)!:-1iBt, *l-~1~Xf:E:tEW:l&-1i;Jjt${.ll:~Jtff o 1 

iffJ!ixt~ ( c) :tilt:!£ 1~:5t 

~ i&-1iiffJ!iBt, IJI;~$~~fHUOH:Jltnl"Jl~81Ji9:1i;Jjt${_fz 3 

r:p i&-1iif1i!JBt, IJI;~$~~fHUO{El/F:Jtnl"Jl~BIJi9:1i;Jjt${.ll: 
2 

i&-1iif1i!JBt, IJ\;~/F$~~fHU01£l:Jtnl"Jl~BIJi9:1i;Jjt${.ll: 

XfE i&-1iif1i!iat,IJI;~/F$~~·~_§_/F:Jtnl"Jl~BIJ1&1i;Jjt$~;i&-1i~ 
l 

OO:f!U5~ 81Jtrll1.ll: 

.Y-4}N* _t:i1f~Jl.:ff1-t*•ij:i¥J~1-.~, :frflUit• R {I[ ( R=Tx S x C), R {I[:ijijc 

s9ifi311I, Jt.mia51:Hl~=ii~, PJm:1'7~1it~¥F.~, 1-t*m1-N*s9m~tJm. o 

@:U~)E B 11t%iiJ!ti!.VYI$ 

m~~~~~~g,~~~~~~m~~mfim~•~c~¥F~~~~~~• 

Jt.:ff~~-~~¥J~m~g,*mam~~¥J•ttc~~~•I¥JF~tt),m~I£1¥Jtt 

nc*nm~i¥J£~M-¥, PJ~ij:),~W~i¥J-ar~mttc*a§~~~~*m~~~ 

~~~iJ!ti *:UJil)EJ"~OO~~:I!:rN*i¥JMiaJ3t ), *ffl DFMEA (Design FMEA) f'Fjg)Xl 

llfz:fr;f)TI~, •5E*tl~JXL~ii¥J1-T?W1Jt:%¥,& ( AP, action priority), .Y-rm:U~}.E~~rz:~ 

W~BiMia-~1¥JVI1~~!.VYI$a 

a. J"~W~i¥J-·ij: ( F~·ij:) 
F£·11 1~:5t 

~~1ll'~ PDE < 1f.lg/d 10 

~ lf.lg/d ~ PDE < lOf.lg/d 7 

r:p 10f.lg/d ~ PDE < 100f.lg/d 5 

{f£ 100f.lg/d ~ PDE < lOOOf.lg/d 3 

-ey~~ lOOOf.lg/d ~ PDE 1 
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b. Lit!i:fl-¥ c Pirmtt ): ~tir9!~ ~ms"J~fJtJ'l-~~dt$:~5(J§" c 19u~o. ~it 

30 ttt~m~a~ s ttt~mf~=f so% s"J~IV~ ), PJ ~-.Hm:ttmrai!::ttfi~~.1Jt~~ cpu 

(process capability performance upper) *1iiflk:Lit!i:fi$8"J1~?t, a j;;J"jH~ !lmi9!HJ:t~s* 

8'-J;f;Ff''i~ o 

Cpu C lH:l>il!& l = 
3a 

ey~~tt 1~?t 

~nt~ cpu< 1.0 10 

~ 1.0 ~ cpu < 1.33 7 

9=< 1.33 ~ cpu < 1.67 5 

f~ 1.67 ~ cpu< 2 3 

PJ7,HJI~ cpu~ 2 1 

c. PJ;fitf:l•ti : 'it'(# El t.ffi;fi1!f ( VDI, visual detection index) ~:f:E~;fii9!~ N:#*1iifl 

;EPJ;fi tl:l ·t'£ 8"J1~?t 0 

PJ~tl:','li 

f~ 0 < VDI 

9=< -1 ~ VDI ~ 0 

~ -2 ~ VDI < -1 

~~'Iff~ VDI < -2 

VRL 
VDI it~0:r.t VDI = lg ( MSSR ) 

VDI: visual detection index, E1 t.ffi PI i9!~ 1~~ o 

1~51-

10 

5 

3 

1 

MSSR: maximum safe surface residue, ii*~~3& OOJ~ 00 , j..lg/cm2 
o 

VRL: visual residue limit, 1t ffl 4j..lg/cm2 ~~:tl iAl .~ 1iJfJE 8"Jjt:{"!P,~{j[;j:!i1!f, j..lg/cm2 
o 

d. 1-T$Jf:itJ'G~lVl'O~#ltl 11tntli: 

• *ti§Fmtt , PJ~tt~PJfitl:ltt*~k:B$J~J'G~~(M~ 

o ~~OO!lm~~~*C~Fmtt~7)~ . ~~Km~~.~~**F~~~ 

#ltl111fJltli: o S=7 ~ S=lO 1-T$J1-T$Jf:itJ'G~r'S'J o 
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~ 
l'iJ~te'i't 

1 3 5 10 p 

1 fl£ fl£ fl£ fl£ 

3 fl£ 11£ fl£ flf 

!OiJff~'li 5 fl£ fiX fl£ 9=J 

7 11£ 9=J 9=J 9=J 

10 9=J 9=J f.lj -..... 
IPJ 

o S=3, 1-Tl#J1:ft7'G~~Dr: 

~ 
l'iJ ~ ::e 'li 

1 3 5 10 

1 fl£ fl£ fl£ fl£ 

3 11£ fl£ 11£ fl£ 

!OiJff~'li 5 fl£ fl£ 11£ 11£ 

7 fl£ fl£ fl£ fl£ 

10 fl£ fit 9=J 9=J 

o S= 1 , 1-Tl#J1:it7'G~ 1ft o 

1-T 7#1 1Jt 7'G ~ ~ ~ AIAG & VDA FMEA handbook, 1st Edition 2019 5fD SAE 11739 

FMEA 2021 *1iitlJEo 
·~-~~~fil#J~7'G~.~J£mm~~~m• o 

~i#JJtl!fMP: 
frZ9JfJt7t~ 

mto!HiifliA~m: oo mil!f1iffliA~!JY!* 

f.liWI:F£'11;:;. 7 i&t~, i)tMP:, (:tf'IR~jfj];f§~~IR~ ~iJ.:.ilJ'r~'li~t'~}f[J§ 

9=J ~~f±(:tt'~:i:~t'&t' ]I~~fH!h~i&t* ~1:p~y-{j.: 

11£ ~~f±(:tt'l'!iJ:i:~t'&t' ]I~~fH!h~i&t* ~21f~Y'-& 

c 6 ) mt :IJX\. ~~~:r-'t£x;u~ ~ Tffi ~DJ r:p a{] mm 
PIC/S :fr 2020 1:f 6}.] ti1'1f:flH¥ff9='8)31i}tl~>Jt: ~-Tf§t~8{J~g~& ( HBEL, health 
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based exposure limit) :P.fijJE~11JU1tfnffi: o 

t~ jjrj X>J -T 1!£ HBEL 1i 89 tz: £ , 1J.1J. ~~ HBEL 1i ~ ~ 7'1 m' ir!f :%[ iiE 8'-J tl ~ ~~ OC, 

#~~-*~~~~ey~~*~~~. ~~~W89oW~*ffl~~89tt*nf:WL 

(technical measures) fiJ~il~nftf[ (organizational measures) *~l1:5tX¥5~o )!®nf 
nm:m~-E1Jrri, 1E!.~~~-Tt:J~: 

• tt*nf:WL:~ffl~tz:Nnffi:; ~Mffi89~tz:~~-~~89~tr'N*f0~~89~~ 

*m;~;tr'I£,rmfiJN*89N~~~I ,.~fOm'$tt~~5tX¥5~~~~~ 

:S=1!£; ~tz:tt~iR.N*Z.I'8Jtm:r-l-/ tr'£~ft1!ffl!&'l;fl*m (closed system); i!fflf?JJJ[ 
M~!*m, §1!1%~ff C isolator), fF7'1:1!&1Mnfnffi:; ~~ili:r'5~Vltlt::ff~~~ii. ¥u 
~:~W*~;N*~ffl ,tz:£~MW#~ffl~~-m'm89W#C~tt~ff)~ffl

-~IA~ffl;i!ffl-&tttltWtt*;i!ffl~m'mN~89N*;~~~i!ffl~~~ 

R.ffih~oc~m~89~~~~r5~~~~~J£~~;i!m~tt~~89~~mm*m; 

x>t-Titiffir~m~, W:*r~m, -TX*fiJf*:ff7tJJrJW:iia5:t~8"J ~k::to 

· m~mnm::m~~-r:w-:nm:~~Mm89~tz:~~£-=r~mtt~mcM~~k~ 

7t),~m-~B~~~89m'$~~*fim'$;~tltW5tX¥5~~~~89tz:£89~~ 

~~-~J£89~~-;~-~~tz:mM~*zm,*fim'$•~.#~~fF7'1-~ 

~~IA,ffl~~~~~~~tz:£~-~~~W~~89~~tt;~W¥5~~~.X>t 

~~tr'£~~!1!*1ID*1-T¥~1~HJ§~. JliriP!tl ~tr'~k::t;tu C ~) tlH~~k::t~ 8'-J~~~-, t:J 
~~~l!:~~~~r5~fiJm~~ftr5~~~mnm:89::ff~tt;x-t~tmtLtw.~r5~89 

~m*fiJm89••*~~J£89ntnm:;~*~•-~~-#~~~-~;x-tW:nm:fiJw-: 

*89m'$~~*fiN~. ~i!m'$~~*~~:ff~5tX¥5~~~;N~m'$tt~89 

wm~*· ~-~~wm~89~~~~m'$,#~N•~~-r:~~f!mm$~~~ 

~; ~mtl:±tM!ffl~ffl8"Jitiffi¥~m~; x>t lD.I1-T7'1*1-TJKr1f, t:J:Pfij~±itiJ II 8"J::ff~~tE, 

#-~tllk8"J~i~~11JU o 
5tX¥5~~~Wffl~-~~~M~~C~~~-W~~89~~~~ey~)~~ 

~~8'-Jtt~i, PIC/S ~~t~~~x;Ji'ffi!:f![-1§-8"J~1g:J:JH!:1~:Pjij~3R: :fttf1tlff, El*, :jj;{, 

fi~~-N*N:WL~oom~-~J£89Wffl,~~-~~,~~o~>R*-1§-~~n~ 

-T~~H~~~. ~~~-T~~lD.~-o 
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1:£~1-tHil~W:itflfl~, 5fUfflJXL~£L~JJiliJf!- c ~o sRA) x-tB:ff~NH:itHrH1ii, 

iJUJU :±liRH~/FJE, 11St7'G*I~~#Jtl n!!Jlffi:, ~mJ::I:fl:l EHS JXL~£L~1~~PJ:j:jg¥:;j(f- o 

Jf!-f*~i*t.1-rzv~~o-r = 

1. JX1. ~ JE f'JJ 

C 1 ) g_§Jt liD IR 

C 2 ) FJ'b?HIT 

2. JXl.~i!J!fi!i 

F1JlliJHiSJZ1i!~moo : ~1-tHil o 

3. fB~i.R£1J 

~~-~~~rl~,~~FJ'b~19J:*~,~~FJ'bl9J::I:om~rl~,ff~rl*, 

PIFI~fi~~N1i1Ji~, -~A.DJ.A:5tf%~ o rw1:E~~~~F~·!i7g~o 

4. JXl.~)HJT 

*mmJ::I:JXL~~JJil~tt*~,m~m~~~~cF~tt, Pintt~PT~:±ltt) 

11Jt~5(0 

)XI,~ 

?t~ 
F11H1 PJ~~·I1 PJ~I:IH1 

PTR~~-~--~fflPd-~m•a 
®(d)~~~-~-*~~-I~~~ ~JH4 ~A::~ Jllj: ~ m JL -¥ 4lt fll1 'tjj 1£ m ~ 11t ~ 

f.lj ·~-~PJ8tt.%•ttdPI*Mtt~- $ 1'11 ilifi , ft :xt 4JH4 19UO , fffHm PJ im :i:1 * m 
~.~~.~~JX\,~~*~••~m~~ iiRY. =t£ iliu 11€0if!!: § Z9J~~tl ~l.W. 

F'J'b*!l: 

M*m~n~~~.PTn~~tz:J'b~•• 
$1tf:PT~~1M.8\~1=., 

9=' ttdi~~~-~-~PJ8tt.%•tt• n xt $14' ~ f£ iliHit 1~ ~ PJ ~~ 11t ~ l_m, ffftl :tm 
PI*Mtt. ~~.~~JXI,~PJ~•tz:J'b~ 

nf!!:{§_1JJ~/FJE 
PJ :1m :1:1-=f 791 ~~tl '&. :EJl\ 

@JllX;illJ#, ~nl(; GxP AA~~ ( ~~-*) 

$14' ~ '&. 1: m I¥1~ ~~tlPJ~b~:1Mft'&.:EJI\~, 

1~ 
PJ~-~~~.:xt~J'b~••ttm~~ 

1~ , ft xt $14' f£ 1ff!J 
m PI ~~ fi1: 1± ~ J'b ftm ffi 

PloJ, /F~~fi.l(;~J'b19f~ :;t ~ J.m ~ , fffu :im :1m :1:1 ilffl 
n\'nf!!:~jg%~ 

~1)lijlf 
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F:m·ii=X<tli!~t1!r~~·I~L t'Ji!d!!tlt~.bU&J:\filJ:®·ii 
ilT ~~·11: = ;~~: 1)1!££ I£ s~ ilT ~~ ·11: 
)X\, ~£L~!<R=Fll!'li X ilT~~·ii 

ilT ~19!11 tE =fit~ £':1:: lW' 9<;1)1!{£1£ ~ ilT ~~·11: 
)X\, ~£j:fjt)\Si'Ji= JXl~£l:~i']_ X l'iJ~ t±Jtf:: 

~% 
tJkf'F:Ji[VlJ¥ I IZ: 

CQA CPP 
xtCQA CQA ~llfiiJ Fli PI~~ JXl~fr Pit'iz !Xl~frf;lt 

IZ:rfitfj ttl£ Ef]~ nlnJ stiO ~nlnJ ·11: •11: ~~ ti:J ·I1: )t~ 

1 j(f-t j(f-t ~£ 1Hnt :!'& 
¥Hnt:i1~, 

~ ~ 1 f!;\; = 
~£3tr'"ll 

f"J 

6. JXl~t~iliiJ 

( 1 ) JXL~Fi~1~ 

~~-~-~~~~tt~. ~~~#~•~•~m~~ffi~*mm~~~~~ 

~J1il:¥9!~ , !PJ ~~it:tHil~fP~5ClJJ:i:9J§~, r£ffll:?ml.~fpffi~ il!!H!F o 

( 2 ) JXL~Fit~st 

!Xl~fr f;lt)t~ j;£5( 

11;1; fl!liAJgt& PI W,:t~stEf1, :;ffffi=~*!IR 1f1iiJ1'Ti9J 

J:j:1 Jm 11\'fltiA:;fg ~:;fPI t~st EfJ ' fffi'~im:ctiJUtfll C ElX:) fjJ¥~illU*flif{I;I; a ~ {± tif!E ~1E 
fj I ~ME~I=t*st l=j:l ~JXl flfrBt, J.)\Z ~if Jj_ EfJ Jj_ El3 

~ 
fltiAjg:!'&:;fPI*stEf1,\%'~im:i1~~fll(ElX:)fiJ¥~~*~~ 0 ~ fffi'~:f± tifMd. 
&T*~~!Xl~~ .J.l\Z~ifmEf1UEI3 ,*m~~~·#~~!Xl~Ef1~m#*• 

7. JXI.~)t.J~ 

~~~JXL~tt~-~~.~~-~~~•~c ~~m~~A~)~~JXL~~~ 

:fl:l~ o 
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8. JXl~~@lfflYi 

~~~~M~~~~JXL~w•.~~~mn~~~m~B~~~*~~~o 

9. ~ f.tffiiJXl~Wfil 

~*M~-~~*B~JXL~Wffl~~-ili~*o 



~% 
t\l;fFJIIDfff I I~ 

CQA CPP 
:xt CQA CQA :!UJfiiJst 3Clt::IJOO JClJlh9:it 

I~rntfi Wi~ EI<J~n(.ij ¥U]t~n(.ij CAs ~~ CDEs 

1Md!l §ttl 1H!Jti2*~ ¥H!Jt:i1il16, .'!: B'~ WL III , 
I ~ft ~ft ~& 1Hlt fik 

~&7til16 
~i!itl5fll ;m JJt' :jQ ffitl 

Jlii:i.V!tl 
~:t~if:IZ*& 

DC:!J 1~~~ 
~];fj~jjjfj F£'1':£ ey~~'i':l: )Xt,~ft~~ PJ;f.@:l±\'11 )Xt,~ftfjt7t~ 

~!/& JfH..tl! 

1H JJt il1li :t~ 1. tftl~ iit rH JJt ~ i!itl 

rHJJt ~. 1\'U at ~~j];fJH~if -a- f~ 2 -a- f~ 
*'~ tJo ~ 2. fSU&tsc!Ji r<Q r<Q 

n~n 3. Jf:WH~ifrftl~ii\ 

;ffl£;k F ey JXl ey 
~ I I~ 

EHS i9:i.t~i!itl 
Wc:JJ :tU?~ 

~]fi~i!itl m Ab rffiL ~ )Xt,~ft 

% ff Wi~ ~!/& ~Wi 
l'lb 
~ tJj 17t7t¥& !Xlll& 'li 'li 
~ 'li 

EE n %0 rHJJt § 
1. tftl~ iJt rH JJt %il EE 

~ tb~i!itl' Mi:i1 rHJJt n ~ i!iu ~~ n %0 
I 

1t ~1t fik ilitJf:ffijJ ;fOtH ff_j] fik *if ~ f~ 2 ~ f~ 

.!t:tU? 2.1X*tle!1i 
3. Jf:Wl*WW!~iit 

tx"H~ 8'9 :m 1[ ftJtl1iffJ?: im 1\t1:E ~ ~~ ;fll~ .!lldt~F w;J 1"-llfi JNJ111.:Y o ?H~ 8'9 :m: ::k 1~ 

Jtltjz~~f*iJE?j ~~PJ:m:J[ ftJtl 8'-J;ktf~~ o 

*~m~W-~¥F~~~~~(Jtl~~mrz:~~~A)B~~~~~IIf!JN~~OO 

w;J 1"-1iffJ?: IfF : 

c 1 > :u~i£~~~£~8'-J~m·iifi~t~t;f,o ~m1;!tmlmti#8"J~m·iifi~, ~%to~ 89 

t~,B, J111.:Yf:J~~~·ii1iffJ?:, ti~i£~~~]!~891'~t;f,: ?H~PJkm·iifi~ :!S 70% J111.:Y£~o 

( 2) ti~iE~~~:m:::k1~JtltX~o im:cttJHt(1iffJ?:, ~?H~~m·iifi~t~t;f,5fOFJ'b~~ A 
jg~~f~f;f,, tiJfii£m:::k{tJtltjz~.:1g 30 tXo 

i.t~U 1:Elm~ 1-t~F llfl JNim:ctM'=~I Z:':ti.ffiiA ~1J:r.t, ~~~ ~~ 89 m:::kftffl tX~o 

* JtJ w ~ JXt, llft~ JJE1J :r.t , n.ffi iE*~:#; JXt, ~~~ 115~ 11t&-fiL o ~f* :tto~ : 
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ff:% I!: 
~!1&139 !5<\,ll]t ;kittt :g([ffi B*liR~fl£J5<l~~J39fi#Jllli: 

J§~j£ijjtJ J'M'Jllli: 

tV~ C l'JluiJ!:,g ) 

:fJHI'r P}Uf;Hi ~~ t:M:UJf ~ ( t:Jt 1:E ~ Aldt 1: F fiJf 
t&_ttJ::i:;?!I!;:!Il:*-_tt!::i:/ ~ : 1:E :fJH!'r 'it ffl 

:flj~!'r$~£ 
~!.ViA~ 70% ) • 3m :tJ: JJii )9!1J :fJHI'r B{] Jl.& llft 10, 20, 25, 30 

~'itffl. Jl.& itt'~;k 'ti~~~tJtlill.iif~B{]~ itHt!ilt. 1iftl & J§ • ?HJIJ xt :fJj 
:fJHI'rtE llfttt:~~r~ 

it !.Viii~ JE:fJH!'rB{]l!~tff-lfE C Jl.&llfttt:~~ ~l'r11Hr EJ VMtil1!t. 1 :)t;W; /f~~~~J.Vi 
~ 'ti, }§~ ~ 70%) xt :fJj ~l'r B{] Jl.& llft 'ti 

A ~fl£3iiJ~ 
I!:tV~ 

~~~miDUaB{]~ 
/f ~~ ~fl£ ~ :%Z ~ 1iJf ~ 1iftl JE li ~ Jl.& llft ' tJt 

~*-+~r it~l.Vi Jm~{I}1:-JEiJ;:~J§' :flj~!'rB{] i-iHt!i ltltt1-Tl'YluiJ\. 
'11~~1\t~~~'~i£. iffti:flj~!'r ic*~*· 1t~ 
:!ll:*-ftffl(X~Jg 30 (X ~~ 

t. NJI.>I-i:Ii*l*llil; 2 . i/fiiJJ[it~~; 3.ffl\t-!'~; 
4. ffitlfMiH~; s. *JUJ; 6. 4.~3<:J\!-:Yl:; 7. :fBa~i~L 

&iiliml~tit~~~ 

~~m·~~~~~ = ~•~~~~$m,u~-~u~•~%~*~~~~ 

~1~iff1ti~~~{ft. o 

1~iffti J3{j liR ~i'fftiB{]JIR~ 
~*f:g([ffi T s c R=Txsxc 

f$1.\l~~% fft~:tril£ 

~Mom~•~ms.~n~wm~•M~ 
00, ~~~AM~l!R~~~~ . ~M·M~ 

1 ~;r-to ~~00 
i'BJtle~. ~~ T=1; EE~£.:f.JfFffl. J:%00. 

1 1 2 2 
;r-ttttle$~ rfi~ffiiH<ts:~s. ~ JJ:t s=1; w 
mo~~3m:ct~m~~mm~~.MtJttle$ 
~, {§.~;f1;Jf~~~, ~~ C=2 
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~if1ti~Wl. 1~if1ti~Jfl.¥f 
:JZ\j~JJl!Ei=I T s c R=TxSxC 

:~tw:~~% f}I~fi~ 

tlffi.~it~~f}I 'Fffil{:.$: 9=' $, tz;J Jlt1~ A~MJfl. 
:~t~•9='o$#~m~•ooT,*ti~~~ 

2 ilffi.~it~~ &D!Z~:i:i~, tz;!Jlt T=3; ~]I:*OO, .{:.$::;f 3 1 1 3 
£fRff, tz;]Jlt S=1; *OOffl& /l=PWZ1!f @JYHE~ 
:n:rt;r1r v; fL:mrr~, tz;~ JJt c= 1 

:fflt3$~1}I'Fffil1*9='T$, tz;IJ1t1"~A~Ml1:Y.¥f 

~•9='o$#~m~•ooT,*ti~~~& 
3 :fflt3$~ JJlZ~:i:i~, tz;]Jlt T=3; ~11*00, .{:.$::;f£ 3 1 3 9 

f.R;ff, tz;IJltS=1; :fflt3*!fill*OO~ffl&l!=f1f:rt 
:::f~~1Lt!!H'i1~, tz;!Jlt C=3 

•*~w'F•i**$, tz;JJlt~A-MJfl.:lt~ 
• *0 *fH!l!ati'BJ~&D!Z~:i:i~, tz;] Jlt T=3; 

4 •*II~ 7.1<. -'JZ-*00, . {:.$:.§£f,R;ff , tz;I J1tS=3; £'F 3 3 2 18 
mm.m~~~~*~~~~~~~. tz;~JJt 
C=2 

~~w'Fmmm.~mi*::F~~~.~F:i:i 
~9='~~~~-BM, tz;JJlt~A~MJfl.:lt~ 

5 fJ\\il .9='o *fBM~t--1-Bt i'BJ~JlL tz;!Jlt T=1; Ei=I'F 1 1 2 2 
-~~ffl,BM~~~~3£TM~·1*~ 
$, tz;JJJt s=1; #fmstPJ IV- ft:!!Hir~, 1E!tm 
~~t1J~~, tz;]Jlt C=2 

w'F.1*9='m.~•PTn~~1*mw, tz;~ JJt 
~A~Ml1:Y.¥f~*9='o~F:i:i~*~~*M 

6 '=l:•xJr..~ 
~•.PTn~~~mw.~rl~w•~*oo 3 2 1 6 
_t, tz;! Jlt T=3; EI3'FmW~~jg~{:.$:, PI~~ 

~~~~*OO..t, tz;J JJt s=2; #fmat PJIV- ft 
Jif"f§.~, tz;] Jlt C=1 

~ ~ :;f £1JF 1EfJ , ~ ~~*!Hili Bt ISJ 9ilL tz;JJJ:t 
7 ;f§~~~ ~1; ~~~*.sr-m, PTn~•1*~1-f. tz;~ 1 2 1 2 

J1t S=2; ~~~JEmJBtA'FfflrJI;, tz;]Jlt C=1 

~if:= 4% Wl.¥F,81}[:~:1:1mm:\&51Utt~~, tz;~JJ:t:JZ\;Wl.W:,8 ~:1:li~&mz•mm~iiE~•M*¥F,8 0 
~M1f:rt : tlil~~Mo 
-li-B:: Jfl_¥ffffi'~1JF1EP$1}i::1:1.*1f~ 0 
T: i9:-Ji-$1}i:~)f:...j..*fB!hBt i'BJ 
S: J&-Ji-$1}i:~·f.R1-f:ki£fj~ 
C: i&-Ji-$1}i:ffl~Xi£~~ 
R : :;f~Jfl_;J;Ff}I_i':~)Xl~~*~ 
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filtering) I$!-, -j)tz:"(fb A ( OEL: 3~g/m3 ) 1ii§;EI~:f£1fftl f!JJID:o 

?R:~~HrrF: 

'8'l l'll~~ l 
fii;JXl. 

?R:~~%-JJ~~~• : m*•~~~~~•.m~£~•·•~~~~*m* 

1ii§5E*M!ltPJ~~'fi:E ( EP, exposure potential); (2)*1Y.HlHI7.klJZ-EJ OEL M1llZE!"J OEB ~f;Jl 

(A, B, C, D, E, F), 1ii§5El&'l:t.l~ll~ ( CS, containment strategy), *~&,~B"Jif.¥ 

1£1fftlf!1itl!:o Jl-l*~or: 

li:t£2;1:~:1[!: 

11£ 9=' j\jlj 

,,, 
EP 1 EP I EP2 ,,, EP 1 

ITiffiil <~I 

l!ltl 
~ <!=• 

* 
* EP3 
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~ 

OEL 
OEB ( j.!g/ml) 

E' < 0.01 

E 0.01- 1 

D 1- 10 

c 10- 100 

B 100- 1000 

A > 1000 

cs 1: f.!~ )X\, 

cs 2: mmt 
cs 3 = m mt WG "lf 
§H! 
cs 4: * !ill%~$ 
cs 5: *'ill%~$ , 
I\'>JB;Jijc"lf1~i3Hl'i314 I 
~~~n 



f" 
0 
~~ 

~ 
f* 

A 

~:F£:li 711±~~11 :JlfFati'BJ 

*':ti~~ JXl ~:1f~~E JXl JXl ~fH!hPJ OEL ;j\~ 10kg OEB litiW I!& if! : i~ !JWJ *1- ' 1f I!& m:~ 30 :51-illt I!& ~~·jj: ( f.tg/ll3) if! 1 0-1 OOkg ~1Mm'Mi!: 
X> 100kg 

1~ ~~. 1E!Vi:lll 1~ -K>30~ :f~ 
:5t 11£: 1f ~:li~~ :5t :5t 

litl:ti~~ 
150kg * ~-j:~~ 11£ 5:51-illt m EP2 3 D cs 3--&m 

$1¥JFz1dJIT: 

• Jt.lLJW::I:JXt~]L~J_Ifjff:; 

• Jni~~JW::I:JXt~]L~J_Ifjff:±tJi) lj; 

• ~-J,t::!tu±-t!JJA1-T JW::I:JAJ!]L~J_I, l9J~JXt~ftm:itH-Ti£Jt.§~~lfff; C titr.¥JAJ!]L1:H2* ); 

·~~~~AJn~JW::I:JAJl]L~~-~~M.JW::I:JAJl]L~~~~~JAJl]LMili~~-

1!r *0 JXt Jl]L ;if( til 1!r ; 
• 19J::I:JAJ!]L~~1:E~~®:/Jiif1~¥U~ffl; 

• 19J::I:JA~]L~~:ct~:Jik~f4~~5f)C 0 
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3 AJJl 

**:E~I*l~: 
~ ~O{aJ1iftJiAAffl ~ l.aJ: 

~ ::f IPJ rxJ {jz_A.ffl Jj)zf:t<~i!Jj~®:!:tqi)JI 

~ ~O{aJ~~:*HftJ'i*:~iJJI~~* 

~ mtt-J.t'jXfA.ffl.JI!i:~{t-i.t~~*~* 

~ l®HPJfFj; GMP fflz;IJ9=1i3"JtM*fi§-@,, JJlZ~o{aJ~:fll! 

1£ GMP ~!{4, $.k{45fl:IAffl~ - ::k~*ift, A~3::~1El*, $.k{4~EI3AitU5£, :ttt. 

1-Ts"J, fi!{4~#A-fti!i:it, {!J=IL ~3f~*!.W:s"J "GMP A", -11}J!fs"Jfi!{45fll$.k{4:t~ 

::f~~1~:tlf:l:-&Lit~fFJiL IE!llt, AfflB"J*!.W:fiJifF;$J3t~~JliD: GMP B"J3Ht, t~J1!J~xt 

GMP B"J;ij[fn~5flliAiR, XfAB"J~:f_IE]~>Jt~~JliD::tlf GMP B"J~fi:£ o ~JJID: GMP §)IG~:fm 

~AB"JiA iJUPJ~, fii: - {jzffl I:t~JJlZiA iR¥U::f:ttt.1i*.¥f¥~])E5fll GMP ~>J<_Jli;ftPJ~~~3&r 

J'b ::f-* t~ o IE! JJt , :;$:jj[ s"J Affl ~ 195: 5fll Affl JI!±: ~ :t~~1~:1:~ s"J 1*1 :a: o 

Jj 5~ , l@r I'PJ fF j; - ft:P t~ ~;K B"J fi§ -@, , PJ ~~][it<~ I'BJ it< i'l!!. ~ 5] :1£ ilt. G MP $ z;iJ , IE! 

llt, :;$:·~-~Xfl@r~~;ij[B"J~:;$:~>Jt*fi7~~ 0 

3.1 AJJ!Wt mi 

~:t: ±m iBi rtt 
IZi i"\:4: :s:t: "'J". ' ' . • • ' • ' • . • ' ' • ' • • • . • • ' · • • • • • • • • • • • · • • • • · • • • • • • · · • • · • · • • • • · • • · · • • • • · • · • • • • • • · • . 
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~ + 1\. ~ ~ Jt S ~HiE--%- }t_ ~.*~I# }J;- 1'1 :i! ~ * )Jt ( 1;-~ !Ji , :hi'HJi/5ftl 
~-~- )~*~5ftl-~A~, S~~~~~•+•n5ftl•+~~~~- o 

~~~-~~~$, ~X~~-S~i'r~~~~ o •+Am*~~~-~ 



3 A.!J3. 

Jiii~:i±~o 

M~A~S~~-#~-~~~~-, -~~~~-~*~4*, # 
~ 1t ~ 4 ~ JiHJil , 1Q, 151:. ~ ltu * 1Jil fP £1H~ :t{HJil o 

~=+~ *~A~S~~~~~±~A~, ~YJiii~1Q,f5~~~

A,~F~~ffi-A,m*~~ffi-AfPm¥1t~Ao 

m¥~~ffi-AfP~F~~ffi·A~~X~-~om¥~~ffi-AfP 

m¥1t~A~~-~oS~~~-~~~-~m¥1t~A~~-fi~·, 

~ 1t~~ffi .AfP~1il!.A~ ~-Ttlto 

m=+=~ ~F~~fft-A 

c-)11-m 
~F~~fft-AS~~YA~~~~~*~~*#~mC~~~~~ 

~*~*~~~~~11-~), A~~y~~~-~£~Ff!1m¥~~~~~ 

~-, ~~~y~-~~~£~F~~~-, ~1t:i±~M~FF£~*~ 

~ ~jp-J,_R*1Jil 0 

m=+=~ m¥~llfft•A 

C-)11-m 
m¥~~fft-AS~~YA~~~~~*~~*#~mc~~~~~ 

~*~*~~~~~11-~), A~~y~~~-~£~Ff!1m¥~~~~~ 

~-, ~~~y-~~~£m¥~~ft-, ~1t:i±~M~FF£~*~~ 

m=+3i~ m¥1t;JxA 
C-)11-m 
m¥1t~AS~~YA~~~~~*~~*#~mc~~-~~tt* 

~#~~~~~11-~), A~~y~~~-~£~Ffllm¥~~~~~~ 

.,A*:i±~£~F:i±~~~f!1m¥~-I~o 

m¥1t~AS~A~~4~~~~~~~, #~:i±~F£~fi~*~ 

*iJII, :ff~~~!l;~-fi~~R·o 

m=~-+A~ m¥~~~-~~~-A~~YS~A~~*~~ 

~ ~ ~ ~ ~ ~ 1:. ~ m , # r:£ :1± ~ ?ft f"-* ~ ~ • •11: tm * ~ ~ ~ :r:g-1;11JL :!@_ :1± 
;;If~ 0 
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M'~ft~g ------------

A.!n#&.qifFJ¥i{ffl~®:*4~1:.f='J£ill'.~J1fi! GMP EI"J:ki:!, xt A.!n EI"J~&1iih:A 
~GMP EI"J§~IfF o 

"~&",mA~#&,~EmM$¥~IfF~m~~A4~~#.~~- ~fl 

~0 xtr1M~J£ill'., AJD.~&-%1:-El.ni~f:f~~- ±{fiJII~2BJfo~~~~ o Wc.'i:JE{iJ$ 

!J&:Ji3fA~~~~&B"J~:FJil;f01*d1::AJD.~:J'Aff:!!f GMP ~)j(_E!"JfrJ~, ~Jl!U~JJm: GMP 

Jl'Jt~-~2:i!§" o 

~r®:*4~1:.f='.q~m1:.f='~~*~~~.xtA.tn~~*-~~~~~. ~~~ 

~~%~~-=*m®:*4~1:.f='I~~~~.AJD.~A4~~~~~-1:.~~£M 

~~ill'.~~; ~®:*4~1:.f='M~~~m~~~~ti~~m•-~m-~•~~£~ 

tr5 ·ti iH>P , ~ .tlt 1'-A1< ~:f:iJ!. EI"J ±if~, 1'-A1< ~ ®"!? EI"J ±{fiJ I! 1:EAJD. ~ & 1iifriAM~M ~ 

t&;~t~~; M$ ®:t-+~1:.1"' EI"J*H* i>ZJ fil:AJD. !.16,~5! 1lltl ·ti±-t!!lf~ 1-!!J ~~1fl3 l'l 7J'Vf£ ~*¥7* 
±ifiJ II _ti>ZJtJE, JJm _t~>ZJ c :t~o 1:.1"'1<~~~mn ); :f:EIIj,f.J~tn5!:EI"Jf4tt~mst1~. JJ~ 

*•ru~®:*4~1:.f='J£ill'.~~~~~•~*·tt*¥~-~~&m~~~®:*4~1:. 

f=' J£ill'.1:.#~~--~, ~~.A.!nxt~tt*~~~~-~~~~~fiMmft~~ 

~ .;!t~MrJ£ill'.1:E5!:¥~~-~:ko 

3.10 s.~ x_~4ft I a'-J ~:i±i! ~ -tt 1J , J%iJll :fp C A) ~~llft-1t-$a'-J A.ftt J-A*:fp ~ 

iJ>L 'f fa] #-:fp API a'-;±. j=- o 

3. 11 B YA -# UiJ -Jf} ;\}l}J hJlJ J'!f ~ M_ * 'f fa] #-- :fp API ±. j=- a'-; A. ftt a'-; JtR -f o 

"~~~&" ii 'ffl'§ni~ff~~, ±ifiJ II ~BJ;fo~~~~= 1'-:JJIIDo ~*mA1-£1i: 

i>ZJ1il: ~IfFrkl?§:11Jtl1E!'H~~BJ~)j(_ C :ft01JJ~, i%'5~, ~f4~*f4 ), ±{fiJII~BJI¥J~)j(_ 

C~£M,~~~~-#:Ji,~~-~$~:FJil~)~IfF~~/IfF~~~~)j(_(~ 

1-t~~~ - :7Gil, 11Jtl?)(, ~i-if~~~ )o A1-£1i:i>ZJ{il:EI"JifFrkJ?§:en~>ZJ1iJ:JjJ{:~, ~f$IfF 
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M~o ifFM~~~~~*m~~mx#~~.~~ffln~~~~~·~~*~x 

14*111U~, ~i501~ I fFtq~ __!:ij~ ~~*71~1£-1'-x149=r1!JU~ o PJ IV-fti:rx11ir~3JiJ:itH'f 

M~B{]~~.~~~$.~~~~-fF-~~*~-~~-ffi*~~~~rx1@A~, 

mm~•rx1mM~~-~~~~~~•ffi*B{]A~ o ffi~rx1mB{]~~A~PT~V-*ffl 

~-1'-rx11iiM~ o Jl~£~~{f8{]A~, ~o±~, ~~~m.fLHI§:?k~;F·!W{)Llf!-I~1!JU~ o 

IfFM~__l:ij~~~*B{]x#,%~~PT*mm~n~.~m~*B{]n~; ~~ 

~H~~~~#~~B{]~*.~~~~~~~$8{]Jl~:?kao ifFM~~~~~* 

X14-~m-§J~!V-T~~: ~~15f$, J{,q:9} ( j5q{iz) 15ffl\, M:9}m~ ( ~O$i'l~sf1J I 

~T?;lHJHJHJH1J~ 1$/'lA!?&~). IfFM~, ~~~* C ~o~~lfll!UJt, lVA3:;f§* 

I fF~JE~ot~~EI~*iJII, m~mEI~i~Jm~ ), t~~·!W{JL T ~ PJ IV- 'E!Ji5:!l!t~, I fF~{-t 

A~o IfFM~m~'®~WI$~0 

GMP ~+ J\.~~j,~: "EfT~ A~m~~1i~3f~m § BE!~J{,q~, ,~~__l:ijJt~9-~;f§* 

8{]~*, H-~~16,~8{]±-friJII, §~~rx1f!r±-triJII~~lli~±-triJII", PT*ffl~#%~i14.i1il 

~~~o-fF A~ ~1iifl § B El~~{f o fJU~o, :itt1-TM~!'-friJII__l:ijNii:, xt~{f:itt1-T~~1i~ 

iA~ o ~~ A~$1-i.R~iJ__I:ij § B;f§*B{] GMP )Jf:!J!iJ, 3f li~~~1JJ__l:ij~J*~±-fri)ll o 

GMP xt~~"f~ff.!~A, ~·~~ff.!~A~iJ~JI~.fXAi3~!8f~:itH-T T ~1i~~j,~, 

m~~JE, ±-triJII~o:?ka~~B{]~* o xt-TJJ:~~*mtA~, ~mt~§JIJ*~JtifFJfH:f 

~~j], J!.~£j;;£~ o ~OlE1i~B~~iJ®f__l:ij{RjfZE!~~~jJ, xt~~~JIB~~:fn~~~j], JJ£t~ 

~·B~~!J!Ij__l:ij~)Jt, ~·--j,J!,__l:ij;@~~ o 

~=+:n~~=~~j,~: "~·~.fXAm~Jl~IJ6,~8{]~~Jltlii:~i.R, 3f~:ct__l:ij 

~J'b71~1-T7ff*EI~±-triJII, n~~5£R.}LJI1-TJtM~", ~fn~ "16,~EI~~~rltlit~iJl. " stm~ 

~~-A·-~- ~~~P~I&M-~ ~iS'~-=- I .:E:><:"'ih§.!., J.))LI'Jb1V>'Jft~ 'fF-P:Irm-"J'- o 

•fFA~~rx1fir~~~i-¥1t~o~~ c ~~.f-*) 1i~iA, ~mtttliJ§"nPJ ~rx1-fF o 

~J'b~~~-~~~~9=r8{]¥®~~IfF,~~§~C~$),mm~*~~. 

~~~-~~~~~B{]rx1mH-~4~~8{]~MA~, ®~1£'®~HMffimifFM, 

Mffi*SI'l~~~ffim~~B{]A~*~~o J!®A~,&B~~~rx1W~~!8f~1iifl 

iA,@~W~~1iifliA~#MJtffi$LB{]rx1mM~,1£HM§~~~~IfFfir,ill'®~ 

~-WI5'~i3~!8f ~1i~iA, fJU~o, :itt1-T § ~~1;J:!;mr.JI$~EI~A~, m~~:ct$~~$~tt 

:L:JnOOEI~±S:iJII, ,~~$~xt~~$it{f:9};f§*EI~~~~iJ:J,~ o ~5'~, .@i5(~~1!JU~ 

~~~~~A~15lfL,Hfl~~~£~ o 
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~~I=~~&~r~lliA~~~~~~~ 

1. )HJT~f:il:A.~?&!~ ( §.X;?a!:m l ~i.A~f9tl 

;!lt§1 I:lik!JT:it!ff1 I , ~~;2Js:f4, ~~0 RJ ~:ttfi) il :it!A QC 15, ~:£:ct=ffi3 1'1 5fO ~ 1il:l:ti 

i)li, :fr;fJTttfm~tf< !:J __t ~i-¥1it, !iJ5~i11ifAiA1ttiliPJ ~~;!jt~;!jtjj ;!lt 8 1£ HPLC ~ 

1ft~$=~ifEieifi¥J?ttJTit'F o T001r~~EHfA1Ai¥Jtt§~~t%<* C * 3-1) !:J§1I__t~ 

i-'fZ1iJ* ( * 3-2 )o 

~!!As: X X X f£.{..tM1il: HPLC ~~B>Jii3J: 

~~t=~~= 

:l:fl'iJ II A)Jf(ft~i2~tliU%: flk::l:f§iJ IIA)Jf(ft~i2~~%: 

Jjf§ tlt% ±:g:iJ I!A~i9!1J~* flk:±:g:i)I IA~19!~~* tistt~fl ~i~ 

ttt% 1 98.52% 98.45% it:m RSD = 0.07% 

*:it (%) :Jtt% 2 98.40% 98.13% RSD ~ 2.0% it:m RSD = 0.27% 

ttt% 3 98.41% 98.19% it:m RSD = 0.22% 

tlt% 1 0.05% 0.06% itt-iT RSD = 18% 

~£(A) ttt% 2 0.06% 0.07% RSD ~50% it:m RSD = 15% 

ttt% 3 0.07% 0.07% it:m RSD = 3% 

ttt% 1 0.26% 0.32% it:m RSD = 21% 

~JJJJ: ttt% 2 0.29% 0.34% RSD ~ 25% it:m RSD = 16% 
( E+F) 

ttt% 3 0.21% 0.25% it:m RSD = 17% 

ttt% 1 0.12% 0.12% it:m RSD = 0% 

~£(G) ttt% 2 0.12% 0.13% RSD ~ 25% it:m RSD = 8% 

ttt% 3 0.12% 0.12% it:m RSD = 0% 

tlt% 1 0.60% 0.59% it:m RSD = 2% 

,~,~& ttt% 2 0.63% 0.62% RSD ~ 10% it:m RSD = 2% 

ttt% 3 0.66% 0.59% it:m RSD = 1% 

:l:fl'iJII AW1fl-: ~:tt.::: -l'£WJ M{il:l:fl'i) il ' iff<ff!IB ~~~!R.:.V:.7'Gnlt HPLC M{ll~~!Ji1*f'F' ~:tt~~w 

ft' ~=it~>.K. f'lJ :@':LM o 
:l:fl'iJIIA~~ : BWI: 
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3 A.J:Ji 

~ 3-2 !J!ii..t~i!ffi!i~ ( - ) 

t!F~: ffti_t~W1t* ~%: ~&:zls:%: 

$1.\z QC !&~ 

~1.\z HPLC ~1.\z BM 

~JEQX;~~w·~i£ ( :zls:A±J!£J ): 
;<js:A T 2015 <¥®Jl,ltiJi;'F;ltt::k~~~I!Jt, "Pi~*"Pj~~~, 2019 <¥~1~~±~{.\z o 

~~: BM: 

!'1ri)l/'~i£: 
~ffti£-pj~~~2js:flj.$~j:_, jGnX;-0-~~fi<J±tfi)l/)5, T 2019.08.30 ~ 2021. X X. X X, {£ 

$i'lbZ.i>{l1..\zJ1!1.:YT±'1riJI/, -E1mWI'l~il"~:JJI!~iJt ?ttff~1i:il~iJt ;f§_:kf)(:HB<J~JilMH'F SOP, ;f§ 
:kt'Jfbfi<J1i~:h7*!9l::i:t!FffL 1f1i1JiWT=:ttt X X t'J'b, 1i~~ ~*~:ttfi)I/A1i¥Ji!~ ~*;f§tjj, 1'4-@-
*~flFfi o ~£~ilfflSJL1tJ5, /l'IJ~~ffti:t£ HPLC i>{J f.ft_tj>{j o 

Wff'IA~~= BM: 

Wff'llll~~it c nv ): fi-T _r_j>{j c v) ::ffi"T_ti>{J( ) 

~iif1t1ifhA., /l'IJ~~Jj'l];tJA1ttfiz 8 ®, 1>'-JJ HPLC i>{Jf.\zi f'F o 
Wfl:B't~A~~: BM: 

2. ~?tif-t= rx.if.ll:A.93. 33J~~i..A~1§1J 

~.!ni~*R:itt.!ni, ~~~f4, ~~0PJf&±t!fi) il:it!:A~J"L£1¥JiLI~ i~HftJ§"~£:i:i 

i5<J1ft±ffiJII, ~~~~~-I::J.Li5<Ji5f1ti , ~J§"~£:i:i1iffliAttt iiiPJ:l:M~1f~.FJ ~ B Jt!:A~if 

Mi5<J1ilM$ifMif'Fo r001rmlni.Li5<Ji5f1ti* C * 3-3 )o 

~ 3-3 ~I..t~i!ffi!i~ ( = ) 
t;F~: ffti_ti>{JiSJZ1i!i* ~%: ~*% : 

$1.\z ;ltt-@-nX; $ /BJ !&~ 

i>{J1.\z -@-nX;1*f'F j>{j f_j'z BM 

~JEQX;~~w·~i£ C ;<js:A:I;l~ ): 
;<js:A 'F 2018.09 ~ 2021.01 8)f;iJi;'F;ltt~"0~f4~1!Jt, "0~~~ 0 

~~ : BM: 

±triJI/'~ t£ : 
~ffti£-pj~~~~fl/-$~j:, jGnX;0~~B<J!triJ 1/ J5, T 2021.08.25 ~ 2021. X x . x X, {£ 

$!'8JifOj>{jf..\zJ1!1.:Y T±tri)i /, -E1m$1BJ~-@-~3JI!~iR, -@-nX;~1i:±:~iR, ;f§;ki~tr'l*f'F SOP, I"l:~Jll 
~. 1ttj:f"i2~, t'£!9l:i!:t;Ffi, EHS;f§_:k)Cftf~ o !triJI/)Cf4§~~!'1ri)1/Wf1'1~?5-~~*_mllftf4 o 
±tfi) l/ ~*-@-:fil, ~~ilfflSJL1i5J5, /l'IJ~~ffti:t£:zls:$/'B]JAJjl:-@-plt1*f'Fi>{J1..\z o 

Wff'IA~~= BM: 

Wff'llll~~,_t c nv ): fi-T _tj>{j c v) ::ffi7_ti>{J ( ) 

~iif1t1iffli-A, /l'IJ~~fftil>'-1ttfiz B ®, l>'-JJ1t~-@-nX;1*f'Fi>{l1.\zif'F o 

wn:flt~A~~ = BM: 
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·~~~MC-~)~~*~~~mA,m , #,~-~li~~OOo ~~A-~ 

:m~, mVJ;IJD5!xt Afft 8"J~lli!:£~Jlffi: GMP ~~;pt!J, t!L:£~Jlffi: GMP s"J:kmo 

•Afft~~~oo~~w~~~M~:~m~~~~~.~A~ffi:k~~~w.~ 

hVJ s"JifF~r4. ~Ji~~:ttt§m:l:f:TiJ il, ~9:~~J£~tiTiiE-=t5 c ~n~Jlf-, &JJ?&~~t~ 

~fF~ ), ~~~m~~f='f!l~S:-f*iiEs"J$~~ 0 

·~ft~OO~~W~~~M~:m~~~ftW~T~~.~ft:m~~~~t!L~~ 

:E.I, If,Rft Jt f4~ ~~IF :IE 1-T ~ -3~L 

• ~S:~ifXA~~WJJTI~fPJM~: ~Y'IfF~~. ~r4~~tiT~:>Jt. ~.9:~45001:& 

!m, ~)i~l)Z_B;j~~ o 

• Afft~S:~~~OO~~ WrJM"J fPJM~: Afft~~ C ~Dtil¥Y!UAfft, it:S:Afft ~ ), 

7C~7EJJ.'tm 1~8"1 IfF o 

;~~D>J<: ························ ·· ········· ··· ··· ···· ········· ··· ···· ··· ··· ··········. 
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m=+~a ~~*~~-A~mt*~~-A~#~T~#~~~- = 

(~)·*~~M~$*A~~~~~~~~~~~*~~-~*~· 

:#-{R:JJ~ ~,if ~~-}ffij ~*-}JiifJ ?to 

•=+Aa ~~s~m~•n~~A~•*~*~I~, s~~~ 
~~*J!~. A~m_; *J!~ .A W~~:JH:.tfta~t]'riJII j[_t~it ~'J, *iJII iE 

:5JtS ~ -f ~*ff o 

•=+~• ~$£~~-m•~*~M~A~~s~~~*~· *~ 

~I*J?tS~~~ft~~~$~S o ~*B*m~~~~~~~*~*· ~S 

~ ~ ;fEJ * ;t; 1% , ;fEJ S ~ 1ft aHR. , :J:t flU~* iJil , :#-~!!A if 1t:tl'r iJ ii 8~ ~ ~.ii ~-* o 

• = + J \.a iWJ JX\. fl± ti11 rK C :Itt:~ : iWJ 16 'fiL iWJ :~di , -it !4~di , iWJ ?& 4W. 

~~#~~~fl)~I~A~S~~~~n~*~ o 



3 A.!J3. 

~~ft~B -------------

~GMP~~~~-®-~~~~-m~.~~~~A~-m~•*··~~~ 

±-thm1-T~ffl±:S:iJI I o ~lit, ~00, $itA, :t#mm1-T±:S:iJ ii ~~JJID; GMP 8{]£~1%iiEo Yf:;fj 

,hA$~F~A~!16,~Jl:;fjffiHi~~~£m:S:~iR® GMP ~iRo :\lD:W:~m1-T±:S:iJIIJJ}t~1* 

f'F*ilR, !J)t~~~tl§'ilR, ~-~VNiiJ~iJ§.bttf:l J.ffi::kfiiJ~ o 

~~I:ii&1*f'F~Jlf,Wtf:l:f.ffi l'iiJ~Fo, §JIG~IK:5tJI-Tft!fiJilfiiJ~~~~~fiiJ~o :\lll 

:W:.bt~ l'iiJ~~l*~~E8 -T ~I~~-1*f'F~Jl',tirm tf:l J.ffi~fiiJ~)J}tJI-T±:S:iJII fiiJ@, litBt 

1J1J1&*1ttiSJL~6lt-tU~~fJ~-l~JiiJ~~; :\lD:W:.bt~fiiJ~~l*~~E8 -T ~I~1:£;L.,'/F 

5sL ;m_,c.,,::k~~.QX;~, .li:~~!J}t~-1'-~~ i'iiJ~. ~£It\1&*±:S:iJ il ~fJ~•ttc riiJ~ o 

3.12 iL ro:;t~~{li.JA.~ ;.tJ!}]*iJI/, JLJ}j__f_~- ~~;5- ~ :L-M..:f:<r.J:fp GMP }Jil.Jt_;fm:k{li.J 

4-f J.t.:f*.f'F o *iJI/ iC.j)tj}j_1f;f~, J.t$.}) xt*iJij :!Zt.ftif-1{1- o 

GMP m=+ /\~"P~Jll,l£ : "::J'i::~m~t~1E=ff!Hl~1? Affl.Jlr±:S:iJ ii ~J.IIf'F" o ±:S: 

iJ II I t'F mit~ :r.mm t£ :>c 14 "P ~~JHifH.ml£. m iM 1£ ±:s:iJII ~~tiff: 0 ~tiff: m ;m:Mr-F JU 

1*1~: 

• ±:S:iJ il ~*~>lt®l*Jnu; 

• ±:S:iJii:JBJ:\~~:ru!; 

• ±:S:iJW~>JtiJWJ1iJf; 

• ±:S:iJ il it~u11JlJ1E; 

• ±:g:iJ II~ J1ID: ; 

• ±:s:iJ II ~-l~IHSJZ1i!l ~ _t ~ ftriijij iA. ; 

• ±:s:iJ il ic*V3t~~~~; 

• Jf,!Tffti.&~~fftift!fi) il ; 

• m~±:S:iJ !I ~.ll}±:s:iJII; 
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• 5'r*A.fft J¥J:ti'fiJJI; 
•1f:J3t:J:i'fi) Ji ,~,~ o 

&~1lll3f M:~~®:f:i'fiJ JI I -it, JllL:fHJI!.:itu, ~p 1lll&1:f~1JJ1fftl JE:f:i'fiJll it:itu o 1:f !3t:f:i'fi)ll 

it:itu J¥J 1fftl J£1lll Jt.ll. iE :ti'f iJ '' m: * z__t 0 :ti'f iJ '' m: * i%1 1iJf st 1lll ~ tlfH-=r .!.ll'. :&m:% ~ ;fO tF,!Tn~ rt 
ttmm.~.!li'.J¥J~~~~H~~*l¥J1lllffl,~~~~*~•wJ¥J~A.fft~*•*~ 

~§~~7ti¥J~)jt, EHS £:zis:~)jt;fn GMP £1itll~iJ1. ( Jfi'{jtj_j)z~~f§~ I xJZ.1'§~!)jj 

~- ~tJfPJ:;W;tl:, :ff-'At __tj:~Hk.!:JJI!~pg~) J¥JmWI'i1:fi}:f:i'fiJJI, :*J~~§~~~iRs~m 

WI 'ti fl} :ti'fiJ 11 , I*J 5'Hfl3 1ft it~~-*¥£,~~ {!jlc ~§ * ~JT, ~ .!.li'. ~ §~~ C 1lll ~ ~ !Jf:;r-H{J ::tf" 

i¥J~~.~~*%~.:&M~~-~OO~JE~.!.ll'.~*),~Jll!~~;fnffti·~~7t~ 

pg ~o :l:i'fi) JI JllL_iJ£M:~ ffl !Jf:910 C {!jlc1t~ ;fHt~ ) ;fn~~~Jffl910 o Jfi 'At&1:f:ltt1-T-&:f:i'fiJ II 

$31ti%11iJf, i%11iJf~!RJ§-% ~45 00 i¥J:f:i'fiJ JI ~~~it:itu, :J-H£::tf"~JJI!fft N A.;fn~il~ 
J.lfft N A. Iff~ ~tttrt o 

:f:i'fiJ ll ~J]f[ffl1 JllL~tJI!.:f:i'fi)l l ~M i¥J ~ii:H i)tijrps~~ ~llcti, :!Xliti:k* ~0 :l:ffiJJI s~~ 

*;fn~j(* o :l:ffiJl l iJ:I:Yrp:;!jk-~*l:J7KA.fft, Ji'Atj;~.!.ll'.~JJI!A.fft, ~~.!.ll'.~®f~i¥J~.!.li'. 

A.fft, ~j; SOP i¥J~1j!t_A.., lft~A.~tttilA., ~.!.li'.PJ~lt.ll.:f:i'fi)lliJ:I:Yrp~itl. :J-H~JE 

~iJ:I:ijrpPJ3fM:i¥J:ti'fiJ ll fli- § ~~@o j;-f*iiE:l:fiiJ ll ~:5(*, -&:l:ffiJJI pg~~E3'Cfll::k$, 

~-&! -T !J1 IY!!Ht~Pbtr& o j;ij! -T:f:lljt5!i:l:ffi) Ji ~~*, Jti)(.$*ffl:!Lz;JJ~Jt;foJ_m:I:Jji*ft~ 

Jt::ltt1-T 0 

:l:i'fi)li ~ ~;iF~j(* i¥Ji-¥1i! * j; ~p Bt:f:i'fi)Ji ~j(*i-¥1fr ;fO JEW! :l{!fi) JI ~j(*i-¥1i!, GMP ~ 

=+-t~~Jl!.JE " ... ... :J-t-J£Wii-¥1i!:f:triJlli¥J~~;iF~j(*", ICH Q7 3.12 ~Jl!.JE "· ····· JEWI:x-t 

:l:i'fi)ll :ltt1-Ti-¥1fr" o ~p s~·:!:fiiJI I ~j(*i-¥1fr1~4!t(J;:.:f:'lriJ ii )§-~:ltt1-T 8~ ~ii\~~~*i-¥1fr o ~p Bt 

:ti'fiJ II ~~*i-¥1fri¥J~Jt:PJ~m$~. -E1t5J.m:%~i'PJ~iiii:, :r.m:tmi*ft~~~Hrti*ft, il-\ 

~~~if~Jt:o ;r_m:l:pjt[i'PJ i¥J~if~Jt:JllL~~~;IJo:t'lriJ ll s~A.~, i&JE-JE~ils~ i'PJ 

@o J£WI:ti'fi) ll ~:5(*i'¥1i!PI *j;litir!~IBJtir! o litir!:;!jk~ffl~W*~s~~ii\; i'BJ 

tir!:ff: 

• .:t~xt~T Ji i¥J"Xm~; 

• .:E~ ~T Ji i¥J1tJJfi; 

• Ji:tll*J'tf!Siftit*~fif':.i-¥1il:f:i'fiJJ I i¥J:ff~:5('ti, t~~o IPJ:Ws~ i'PJ@~fi}~~:&1:.8Jt:C!R~ 

:l:fii) ,, :;!jk :ff ~~ i¥J ; 

• Jfi:tt~ilt~~i c -wa~. oos ~) J¥J~~*~JT*i-¥1i!:l:fiiJ ii J¥J:ff~:5('ti, t~~o~wr 

$ :;!jk~ ~1~ 0 

j;-f*iiE~.!.li'.m:ffif§:kA.fft__tMlffi~:tlT &,~s~:l:fiiJll, _EL:l:ffiJ JI pg~~ M11L~31t;f§ 
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3 A.!A 

~llll, lllZ~if~{:li:If'Fr*J~ ( ~{:li:I{Rw ), ifftlYE~{:li::l:f:fiJIImiji~:l:f:fiJII~I)$ 0 ~Jnifli: 

~~ ~{:li::l:f:fiJII m iji;JG~:l:f:fiJIIJ§-, lllZxtJt:itt1-T:l:f:fiJII~~* i¥J1iffliA, 1iffliA.)lHiJ§-, El3 ifE!lllZ$ 

1'1 fh. wA:Ittf't;tt__t ~ i¥J ~{:li:liLt ~ BtiBJ o xt-T ~{:ll:I f'F tjj$3(:~~_§_ ~~:5tt07J~-1-J!k 

1L tl:tk: i¥J 't~ t£ , :tm ~ ~ ~ ;ijHt ;J§1~u ~ 1ftli 1it 1~1:€3 ~ frP r_m § i¥J ;J§toou , PJ it:~~ r_m § ?tJIU 

:itt1-T~~' ?ttt-__t~ 0 

iffu 5E ~ 11L:tt:riJ '' m • 1¥1 f'F Jfl~ = 

• ~:fBf,ff:itt.D3.I~~~.D3.IBt:fiHg~{:li::l:f:fiJIImijiifftl5E~{:li: :l:f:fi)llit~u; 

• 1£-Tifftl!EW.:l:f:fiJIIit~U o 

~111::tt:riJilm•ElZ!EM£*'f c :tm1i1f: ), ~1±~1:li: I{Rwr*J~1f:Z9Js.&at£~ o ~111: 

:l:f:fiJIImijir*J~j_j)z-§:ffi: ~{:li:I{Rw, J::jif'Fifll~ GMP i¥J:l:f:fi)li, ~~;!][*~SOP 8{J:l:f:f 

iJil, f*f'Fif§:*SOP(~nttt~Fic~, ia:*f*f'F) ~o ~t!t¥U::t147ttbt~9 1~#&:zis:%1!: 

1t, ~{:li::l:f:fiJilm iji PJ IV./f--§:ffi SOP i¥J#R:z!s:%, {_§_j_j)ziifflf*~flfi1:l:f:fi)i1Bt IV. ~ftj:J=~1-T#R:z!s: 

i¥J SOP jg:l:f:fi)il-f:&fmo li1it, /GIPJ~{:li:AJJlxtiPJ-{Jt SOP Yf$~Jm~:fll ( ~) :$Wi¥J 

r*l~*li!:J3t~/G-~i¥J, ~n1ffie~~J1Uli!:J¥:, QA AJJllllZJm~1ffie~I¥J:mf*~J:!E¥At~, Jm~% 

jgJiHIU1~1ffiJ1fiJl.., ~00if1t~~n~s{Jm:~:flltiJ3t, :ft-~J::jifftl!Eif:f:l~~j{B{] CAPA; 

rm-~~Ff*f'FAJJl, xtJt:itt1-T1ffie~~JJUli!:ff::J:f:fiJIIBt, lllZ :~t~5Si.1JJ.bt~*11tm-at 

~.r.m~m.r.t&~~Affl:fllC~)~ . .&st , ~~~~1ffie~~• . *m.r.t&m~* 

~lllZ~mflfi1,1ffie~~1fM~~~&~1ffie~.bt~st•i¥JJJ..f*mm.,~m~1fm:it!:B* 

m 1JJ 1f o IE!llt , 1± ifftl 5E ~ 111: :tt:riJ '' m • ~ ~ flfi1 :tt:r iJ '' at , 1llZ ~a if ~ 111: r f'F r*l ~ , ~ fwu m: 
:l:t!?.:itt1-T~J3 o EHS ~8{) ~{:li::l:f:fi)lim iji PJ IV.if:Jt-ifftl!Ei:!1. PJ ijiJ!kiffUYEo ~{:li::l:f:fi)il m ijii¥J 

ifftl}EJ/6:zjs:cp~{9tl2, ~{9tl3 o 

fl}:l:f:fiJil i:!1. n4 f'F~~~:l:f:fiJII , fl}:l:f:fiJII :frjg !EM :fll /G !EM i¥J fl}:l:f:fiJil o !EMfl}:l:f:fiJII ~1~ 

:l:f:fiJIIBtiBJ:::kf*PJt:Jiiffi}E, PJ:9tlA1f:J3t:l:f:fi) il it~tl8{J:l{fi)il, 19tl~n: GMP :l:f:fi) li , :*ift! SOP 

i¥J:l:f:fiJII ( ~n1ffie~~J:!Eliff:~ )o /G!EM:l:f:fiJII~m:l:f:fiJIIBti'BJ::lC~iiffi!E , i:!1.::7C~:9tlA1f:J3t 

:l:f:fi)il it~U, IE! t¥7-*)]{ IE! ilffi atgc:J:Ij: i¥J:l:f:fi)il, 19tl~O: 1,/f SOP ?J'Yl.bt~ {~iT J§-:itt1-T 8{J:l:f:fi)il, 

.bt~1ffie~J§-:itt1-Ti¥J:l:f:fiJII~ o /f-5EMW:!:f:fiJII~j;'-§:ffir:9tl r*J ~: 

• ?J'Yl.bt*'fi¥1 GMP :fl] EHS ~~_mj§-, $~.&Bt:itt1-T:l:f:fi)li; 

•*'fx1tt:~f~iTxftt:J1Yi.bts, x14~5eJcftr$~.&at:itt1-T:tt:riJ''; 

•1ffia~, 15[i}f, OOS 1J]:t!f)§-, jg~Jl:.IPJ~fii]R].j'l}jt~$_&B>J:itt1-T:l:f:fiJil; 

• r*J 7'~$* it~ .&:m?Jl$~Xfif13:*Affl m:*'f:itt1-T:l:f:fiJII ~; 

• IE!t¥7-*)]{!E!~II{OBt$>ltF~i¥J:l:f:fi)il o 

:l:f:fi)l iic ~~j;'j_j)z-§:ffi4i~:l:f:fi)li~15*, ~iitii\:?ffi ( ~0~ ), :J:f:fi)ii~M (SOP~ 
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>'~ ), ±:S: i)liififro 1&~&1illlliJ!.ll.-1)1-t1'fi) li;f~~ o ±:g:i) il;f~~m*~f¥p~, ~1!11: 

:f3G o ~o0RJ ~'ifJX±:S:iJ IIt~~, tfl3 fl~'ifJX±:g:i)llt~~ , 'ifJX±:S:iJIIit1W fll,~,~ o lTl It~ 

~i=f]N1if~mi*Y¥&1illllii¥1 "-¥E1~1;", vJ~?JJll:1-t~~1; 0 1t~m11ltl.XE~~s~±:s: 

iJ II ic ~f*t¥:Wm.~. ~of*t¥ 7 'ifo xt-T~i1E:fttt§ :k i¥J±:S:iJilic~. ~iSL~~F~~ilr~ 

;(W11Jtl JE-f*ff;{W~~ o 

GMP ~=+ A:~1H.m.XE : "r'i'DJXl~irJM'i=IR ( ~0 : ~$·11, ~$·11, 1~~·11, r'i'D3&~J 

'11fm;J-"i-8~~FIR) 8~It'F.Alllm .¥:'!~~-1? fl8~±:g:i) il ", ~JXl~i:f*fFIR'E21!: 

·~Fr'i'D3&•tt~~c~w••~)~~~~~c~~km)~ ; 

• ~tF ~- r*HlltR~~I5;f1J~~p"'b , ·11~-~:iM2¥~~~ ; 

·~F¥®~-~, ~~-tt~,~mtt~*~~~o 

~ JXl!Ifr:f*fFIREt<JI t'F.Alllm~~s~±:S:iJil I*J ~'E21EF~~iR, ~~fo x.:s:z.~~, 

~~~~~i¥JI?JJ~~*~ o ~~-I~i¥J.Alllfll~•ttn:f*t'Fi¥J.Alll, ~~n~* 

;f!!1f i)il 8~;fJL;f1;J:L1fi) il , ~tt!i&1-1t*;f.~i1E45 )§-, t#ilEJ: ~ o ~Ofit~i 1k.* ~b\~Afft ilE , 

.Alll~It'F~~, ~~~~.Afft~,~m~~t'F~.Afft~ ,ffn~~t'F~.Alll~ , 

~~t'F~.Afft~,~-~ft~.Alll~~ o 

TOO:;!ik¥0RJ QC ~t§-@. i-il~1il±:S:i)il ¥¥f -'f!.m{fftl , 'E21! GMP ±:S:i)l i, *~SOP ±:S: 

iJ II Wf-'f!. ( 7& 3-4 ), ?Hfflllttfi~±:S:iJ II Wf-'f!. ( 7& 3-5 ), ~t§-@.i-\l~ {il: ±:S:iJ II Wf-'f!. ( 7& 3-6 ) 

4 tfl3:7t pg ~ 0 

)(14~-% : !l&*-% : :J'A1'T BM: 

®¥.A I BM: 'il3t~.A I B Wi: 1tU1£.A I BM: 

( 1 ) GMP ±:g:i)l i 

tfr ffti GMP ±:S:i) li {)) GMP , ~ 9=t~.A~;t\:5f000~~~:fll!)i! ~ ])gkJltl!:jk{fftl , ICH Q7 

J;;±o ffti GMP ~±:S:i) il &'if~Y 1 &o 
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1¥% )Cftf.!lU% )Cft-1Sf* 

:fr;f)T:J1;;t;:)tj~l}_ API QC ffllf1l{,q~ 

~i*M1:ll.M~ E:i1fM~:m 

~J!I!tmi,JU~iJ ll 

.A9LTI:t 

~* PJ~tl:~JJII~J¥ 

::Jc1tf.!iU1iiflfiff 

)Jj{~ilic * -15 EHJMi1 

1t~:fr;f)T OOS/OOT ifilll:~J¥ 

tff- fi:,fp ~JJII~J¥ 

'ht~m~~:FJ!Hm~ 

iatl'fiJ i'lf.J~JJII~Jt~ 

~fi:W.:Jf!J ~JJII~Jt~ 

ntiJE~~JJII~ff: 

~~fflJj(~JJil~J¥ 

w.:~' ~~J:f~.&mtz;IJ;f§~JJ![~Jt~ 

iJ\ffiJ :ff~~M ~ JJil~Jt~ 

t~~ifiJ E:it~~~~~M~JJil~Jt~ 

fi'*JW&llil'lf.Jtf-l'1U*~~_m~ 

Jiiilj. ,fp ~JJI[~Jt;j¥ 

:5t ;f)T:J1;;t;: 3t t~;J¥1¥ 

l!R¥Ftff-fi:1*~~ff 

¥F ,fp ti~51: E:i !llJJil~J¥ 

¥F&b~~7~1E;J¥ 

~I±&iJli~J¥ 

tff-fi:1*~~Jt;J¥Bf.J11itl JE.&~JJil~J¥ 

Jffi:i:tff-l't i'liJ11itl JE.& ~JJI[~ff: 

~~ic*~JJil~J¥ 

i\1U~~JJI[ij!J¥ 
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)¥:~ )Cf4~~ )Cftj:~ftj\ 

~£~1#~l£!T 

t'&H13lUn!it:f¥~.fJII*¥iT 

f<J ~tf~:9:WI:r&~JJFiWI~.fJII~ff: 

!ffi:*"'-f<J:fi~fj~.fJ!I;J¥)¥: 

t9:iJF~.fJII*¥iT 

~17't&i.fJII*¥!T 

F~13@1*¥ff: 

t'~fF:!JtgJ::Ji@ll®i*¥iT 

!ffi:*"'-f<Jtlt ~~.fJ!I;J¥)¥: 

JJM"'-f<J~~~.fJII*¥ff: 

JX1. ~]L~ .fJII ;j¥)¥: 

~~)t;fff~.fJ!Il£iT 

-g-[i'i]~lJFlj[~.fJ!I;J¥)¥: 

m=A.~tt<.!=Jifitt<~.fJ!Il£iT 

~#£zj[i'ffi'trM!Jtllii:iJ!tl ~.fJ!Il£ff: 

~1JFlj[~f'5tff-iR~.fJ!Il£ff: 

Excel it·tW~.fJ!I;J¥)¥: 

J!!F!Jo//*'4~.fJ!Il£iT 

51-tFr~~lJFL~/~~~~~~.fJII;J¥)¥: 

mtft~ic~&~i!iii&±.fJII~.fJII*¥ff: 

I'Ii~~.fJII*¥!T 

~1JFLj[~.fJ!Il£!T 

f<]~£~~*¥!T 

~lJFL][ f)!_ ~i&t *~}ll[;j¥)¥: 

it•m1t*m~JJ~I*¥ff: 

~1JFlj[itJi:m~m*fn'~.fJII*¥iT 

-J,-J-:Ji~J'l.a{Jtf-iR~.fJII 
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1¥% )C{4f.fiU% )Cf4~~ 

X X ~~0 It T-7(¥i*tHJl'.~ 

It T-7(¥ B 'lt:&IH1l~1U?~J¥ 

~~~~~tt~~m~~~~~~~ 

pHiY!tlJ:E~ 

X X pH ifi*f'F~Jl'.~ 

pH it B 'lt:&IH1l~1ttf'~J¥ 

rT% )C{4f.fiU% )Cf4~~ 

HPLC l'fit~ffiui&tJlkf'F~Jl'.~ 

~i~tt~ffl~~~ff 

HPLC ut~~ff 

il1/i5&~;f§~i~~ 

f.R:5t~~~ff 

I tFirMJL~~~~~J¥ 

Jffi;f:-J.t<JI:j=l EDTA 8{] HPLC ~1!!:~ 

X X ~~O~;f§~*f.:X.~t'F~Jl'.~ 

X X ~i.~If'Fif~~f'F~Jl'.~ 

X X ~T~l~f)(_~f'F~_lll.~ 

X X ft{.Jj~~i.~{)(_~f'F~_lll.~ 

X X ~-@-!fm~j~f){.i*f'F~_lll.~ 

X X ~ffi~*1.:X.~tH?~J¥ 

X X ftft~~iY!tl:H:fi(fiE~ff 

A f'rfb~~~~~J.W::I:t!Ffft 

B f'rfb~~~~~J.W::I!:t!Ffft 

c f'rfb~~~~~l.W:il:tT-fft 
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)Cf4~-%: It&*-%: iti.1'TSM: 

~J¥I)d BAA: 'ifi~A. I SM: tlUl.A. ! BAA : 

( 1 ) GMP Jtji) il 

ifJT JJi I GMP ±:g:i) JI !:) GMP, { 9=r:$ _A_~:;l:t;fQ 00~ £ ~Jll!t! ~ .&~Jlf!L~-fJtl , ICH Q7 

:;Y;;_i:; JJii GMP -J3}Jtji) JI 4l}~~y 1 rJ:o 

( 2) *~SOP ±:g:i) J im'~ 

ff -% )Cf4~-% )Cf4;gffl\ 

-wu~~:fll!;ffi\ff 

JJ1I±giJII~:fll!f¥ff 

GMP JJJi:frilic*~:fll!;ffi\ff 

!JJi:"!lt~ic.*45EI~.mm 

IJ&t!PJ~,~~:fll!;ffi\ff 

-H--:tJL1-t-*~~:fll!f¥ff 

!JJi:*'-HMlt-%~:fll!;ffi\ff 

~F&b~ItJJ11.;ffil 

~F Jl"b ~ ~ffj5(] fiztiH'F~ 

~F£89:mtfii!IH:9:t"l-:fff,i1HNdt-~Jl\f¥ 

~F£ 89~M:f~:mt1%d'F~Jl\;ffi\ 

~ft 1-t~i*J1~H!Ucffitl JJ. f!ffl ~Jl\;ffi\ 

1:t= 1f:: rBJm:t:,h~:fll!;ffi\ff 

w: f;t'Jllit:ctuMff~:fll!;ffilff 
~'=\.JJ!it:UU!t:lm~:fll!;ffi\ff 

t!t~:fff,i,J~ ~:fll!fjff 

WJ~~M;tff,iJ!.JJ.f!ffl~:fli!;ffi\ff 

~M~ ifllJ@iA.liH1:fll!;ffilff 

~M1:t=m =!lxri~Jl!llitt\Ht-~Jl\;ffi\ 
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rT% )C{4tli9% )C{tj:~f$ 

£MMw*m~F~~~~~~m~ 

~~litft~iJ\tm~~~]~ 

tlflift!Jm *4 B9 :iltJJUJl\~ 

~F 6'b 1W f*fitiffilfl~~ ~~ ~Jl\~ 

~$ 1'8J£Mffil~ffl~Jli!~Jl\~ 

-f.J9:~FIK~~~Jl\~ 

-f.J9:~F KE~~Jll!~]~ 

-f.J9:~F IKAff!JI~ ~Jli!~Jl\~ 

I~Jl~~Jll!i!i~ !Jt 

il:j:l;fl\1.~, JJR~~~~H~*~~~]~ 

~F1W~~~~~JJ!l~Jl\~ 

-f.J9:~F IK~~J!-~~~Jl\~ 

!Jm;r-t5'~§!\t~~litJm>'~§!it;fffiftE~~~]~ 

lnH~~~m~~~Jt~ 

xtfUJI~Jll!~rT 

!R~~Jll!~rT 

~F~~1W~:lti!iJJ!Jt 

~F~~~fi<ili~!Jt 

.f*:l:;fffiftE~~ ~]~ 

J:j=l fB]f*JJR~~~~]~ 

£M~~Aff!~!l&ic~~~~]~ 

£M~Jffi!l&i!i!i .illUR~~~]~ 

x x m:ll:~~ a 'llt~iiJ?;ft:rt:li:rtE~rr 

X X ~~~ft~ pH it~~~]~ 

£Mffii£1HNJ1\~ 

fitiffii£1U?~Jl\~ 

wc;r-trt!!£t=t?~Jt~ 

~~ ~:r.\;f~~~£ttp~]~ 

~T-W;J:~~:ftE~rT 

£M~i!iJJ ~~?Kxttl:'I9(~~~~Jt~ 
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• JJi rt:S:iJ 11 "'f :tl{[ fjff: ~~{!jk;y :tEl* r*! ~ s{J ~ >Jt ; ~~ 1¥1£* 11tJr:t:S:iJ 11 "'f Wfjff: s{J 

'IW&; ~~:ff:l::S:iJIIic*; :l:'lfiJl l ic*~~J;JUI1 C :tm~:g7&!31A~~ ); 

• ~~:itt1-T T :l:'lfiJli$>JtiJ!J1f; 

• 0PJ1fJJt:l:'lfiJliH~tl~~~:ct'ifi~Ei:fttr-l; 0PJ1fJJt:l:'lfiJ!IH~tl~~fl(WJ:fGJJX;, * 
JGJJX; 8{] 1*1 ~~~:ff ~ rnH>t ~ ; 

• ~~xiJ:l:'lfiJ!I ~j(5lH¥£T W1ti, ~~:l:'lfiJ ll :::fiO{.fr:~xJ:S:iJII:::fJE?t, ~o~f-i~JJi :::f~~JE 

~ lill~-!:3F&~~:fEI:ks{Ji'PJ®l; 

• ~~xiJJJii:itt1-TT:fEIJl\ZM:NB{]:!:'IfiJll; 

• ~~~.1LT!*H.fr:I$HJII~i!l; 

• ~~fij:1f:xiJJJii:itt1-T-{X GMP {IJ:Jg:iJ!I; 

• ff,JTJJii:l:'lfiJ!I-!:3~~JJiiB{]Jg:iJ !I ~~fl( SOP ~>Jt:itt1-T; 

• ~~MEFf:ff 1::F .AJJi !3~¥Nu.AJJi:itt1-T T i\iU~__t:f[t~i.Rs{)Jg:iJ !I ; 

• xir~i.REi~i.RS{]:ti?iiJl i ~~JE?t; 

• ~~:itt1-T T :l:'lfiJ ll 1f)}t,~,~, :l:j?ii)ll ,~,~~~~:ctJffJ::i:ffl. :N A:ftl EHS ffJ. :N _A8{) 

'ifif:f<o 

3.3 Amn~ 

;~~~* ·· ··· ········· ···· ············· ··············· ···· ··· ··· ···· ···· ··· ·········. 
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M=+ft~ m~Afi·S~~~~~~*~*~· ~~S~~~A 

fi~~-~~fi, •*~~~~~Afi~~£~~~~%~~~~0 

M=+~ Afi~~-~~fiS~~~~ ··· ~~~~RAfi-~ 

~*~~*0 ~~~~m·~~~~Afi$~~-~-~*~Afi~~

~~fi o ~~S~*·~~-%Afi~~-~~fi~~ff o 

M=+-~ ~~S~~Afi••*B*~' #~~--~· 0 ·~ 

~~~£~~~Afi~~~s~~~-•~•. ~~-~~~*B-*• 



~~~0 

M~+=• ~~S~**~~~~' -~~**~P,4**~M 

~~~~~%~~£~M~Aft~--~~~~£~~~0 

M~+=• ·~Aft~*ft*~~Aft~~*A~~~~m·~M 

~,#·~~~W*A~, S~-~~+A~~-~*·*~*ftW~o 

M~+~- ~~*A~~~~Aft~S~~~~~~*o i~-~ 

~#-~#~~-~~s~~m~•~L~~~~~*~a~~~~~S o 

M~+E• *A~*~~~~Aft~~~*~~-~~ o 

•=+A• ~~~-%~~s~~k~m~~~, ~kff~~£. 
f.k:¥4, *m~+AJfJ~£·~P~~JfJ~£ o 

M=+~- ~~AftS~-~~f·~~~~£, ~~£·~g~ 

~iQ,~#:f+~R~*W o 

M+A• ~*~~~A·S~r~~M, ~·~~-S~~~~~ 
JGir ~~~;t* ~:5'~*-if 0 

M=+• ~~~*~I~~Aft(iQ,~~~I~R~--I)S~ 
~~*~'~JG1J~£~~~*~~~ o *~~~*S~1Q,~~~~-~ 

~~W~£~~~ o *~*~~*$AftC~*$~IAft~--Al) 

~~F~ ffil W*AJt * ~ at, S ~ :xt1-tt1i'J *1-r#JJU if~w~t~~~~-o 
•=+-• ~-~~-M~I~~~Aft~~~-~~~~1"~* 

~~~~*~~I~Aft~~~~*AJGir~£~~~' ~~·~at, S 
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,g *-~ti 1t fi3J ) Ez * t%#tEI :xt ffi- K ~** -t fl ~ :Jt ;Wi;, ~ J1:.171~ :Jt1tL :!&! 

:t5tx%~:#-~ -TYi1-t o 
•E+~• m-T~£-g*-~r~~~~S*~~~n~~M. ~:!&! 

:t~~~~x%~ o ~~-~~~*~*,g*-~. Eii**~•#l';Wi; o 

ME+ E. 1_ ~ ~ Ez * ;fr :it 1t ~ R1PJJ , § ;f~ :Ji 1t ~ *~ ~ ,~ S}J Ez * ~ 
JUl1f:~$ o 

ME+A• 1_~~~~~~~~~~~. ~~~~~-~~~~~ 
J'r> * *-m- _;_ }A, Ilk 0 

•~• ~htrilffi*4~m11iu, f~, 171~, ,g*-~:t~tt1ta~-~:n:JF 

*tbi*'*R~ D ~zz;-t;t~e~~$i1I o 

4.WS~~ffl~~~~~P£~i~~m~~(~~A, ~~,&~~~.~ 

~-~~~~~l~)*ff~R. *~~~~.~~~L~S~*~~S~~o S 

~ 1%.1+~~/~m i9:.~~ 00 ~1\ o 

4.21 S~;f~t%- ·t*;JL~*Jt.~_Hf.J~~. ~~i:Ut:fP{i!'~l~ff- o ~~~dff.,(f.~it~ 

~~~s~~4•k~£~~~~»~~~~»~~&. *~~~~*~~~±P 

~R~~~~~~&h,a±~(~~m).~~-~L~~Lo S~#~*~~# 

Pi ±P ~ *~..:L;f IX J.§\ o 

4.22 :k11jfl~ ~v:l- @J ~7f);.\*A±P [XJ_.\, S ~ *Jfx.:i!.~sf.J~~.j:t%1] it»~~~ 

it»af.J~&o 

4.23 s ~ )(t ~ Jt. 1r i!.~ ~ t>Fir-, ~-1.5-* m 1r i!.# -F, :st.1tic. jjt, it X.iiL~%11 * 
~A$~·R~*o 'lri!.~~·S~-~t~~A~#Pi~~~» o 
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~~m~~~•mn~~~~0m~~c~•~-~~-ff·~~-•~-~ 

~~~~~)fi~-~*~~~~~o ~SW~~~.~*·~~m-o 0fflN• 

~I!J~~l~:JG-fi o 

~~£~~~Mc•~•m.a~~~~)~~N-fi~*W~~~0ffl~~~ 

~t~JJUB:~ o ~IJ:!JIZ::~~~~~~!l!~~. 'S¥IB'S7k~~1it;f§~~J.iE*~~~~:i1 

~••0 ~~~*~~~~~~-~~m•.~~~~~:i:t~ft. ~~~M~~~ 

~~~1:.~~0 

0ffl~~~~~-~~~~0m~~~m•.m~M~~~c•~~~-~

~).~m~~~~~~~o ~•n~oo~~~~.~~m~~~ffi~~~~-•~ 

~~~-~0 
~~*•~~.~-~-~~m.~~:i:t~~m~~~o ~®~~~N~~@ 

~~~~~~~~~~~X~~~m~o ~~1:.~~-~~*.N~ff.•1:.~. 

:;£;flL, r~~~?H~~~tUN-ti o ~t~JJUB:~)Jf{*-f~~Jii~~~ o 

~-~~~~~~@~1=-~g~·~*·~~~m•~~~~~~x~~~ 

~~s"J~~1~~~3][m•-Eit!i = 

• m~it~~:i:t~ft c ~~£~:i1~ft ); 
• ~tU@m~*'fm~¥~itt~19tl; 
•£•~~~~~~~~c~~:i1:;£~:ru:~~~~~); ~~~mm~£•:i1 

~~0 

~JE:fi~~~~~~~*.m~x~JE:~~~~JE:fi~c~~M~ms#~ 

~~~mm~~m~m).m~illfi~mtt~~*c~~~m2~•~fim~*~ 

"1R22 ~ OR14" )o $ftu;l!~fi$:~~fi$:J~:f¥-~~~~~ill1-T~~~Nit;togc·~:IM~~ 

~c~~~~ - ~m*•~-~~m•*·&~•~3~~0m~m~~). ~~~ 

151!ffllf!.loJ ~~ o t-11:~ ~~~gc-~:m:1F£i~\, ~Nit~:tt~~ m~U~~~Mm:Jrrt o 

GMP ~UY-t A~t~.iE:: "~~~-~£~f!P, 1:.~~f'F~*2\H'~$~~)jje{5L~~ 

·~~~~~~.~1=-~g~~~m.*~~~-~~~~~~~~~:i:t~.~~ 

~ r:t~ ~1:.F~~1'4il~>lt o " GMP 5.iWJ E8 ~~ § B~-;!t~£ ~1=-F IZ::~J:Yi]Effl. 

ill1-Tt§~ ~iSJZ1ii, »-•~ "~ ~~• ~EU§:*N ti·iiff~~~ ~m~rBJm±m~~u~nfliJ, 

~1§~. 3t:~m;!t1-tl!ffi:*~~ ( ~IJA~~~~ ), §1-T1iffl]E~~~Wd~~~>R o 
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~-~~~~~~~~~*~*m~w~m~#~*£~<rm~~~~*> 

?tM~1.mJi~1-t*m$?t 0 

~-~~~~~*~*m~~~~~*~£*~~~~~~•••~~~~~ 

~~·~~~r~~~~~~.~x~~~~~~~ o -Hm~~m*~•~~~ 

•m$Cff~•~>~~~.~~~~~~~~~~~~x~~~~om*~•M 

IA~MmBA~~Mm~~~~ffiM~ff;IA~MmBA~~Mm~MBMm 

~~~~ffiM~ffo ~•m~~.~-~~~*ffl~~~~~~~m~~~.~~ 

f4$~Jll!8"JNHf~iiE!W o 

~~~~-~~~*fi~·~*~~~~~M-, ~~~~~~~o ~~-

B"J~-),f~~~~.Ltt~YJfL~~~ff~~~>}t, ~imit~~:ft~ ( ~n VAV ~~~*m § ~ 

~~~,~~~$~~-•~B~•~m*~ff~*m~~~~~.~~~~m* 

~x;fji~$Pf~%nlt;f§xt~ff~·fW~ o 

~-~~~~~*~*m~-~~-~~~-~>Jtrm~•~*~*mo *W 

GB 50073 (ra$rWilibt~JUi1 ) ~*jg= 

• 6.5.6 *W~FI!:~*~I$ii~fl~~*m o $ii~fll'~*m~~- § ~~-¥~ 

~*~**· -¥~~1!¥~ 3f.*~JtJJ1J~1:Era$~.&rai~~"~11r•~s"J±-tlt~ o 

• 6.5.7 m$rWiffrE~~•. ~~-m~~fll'~oo~~o m$rmm~~fll'~oo*m 

~~im~-~~*~*m~m.m~~*~~~~~*~~m~.*~~~~B~ 

GB 50016 (Jt$L~it~;kJJUi1) 8'-J~* o 

~~~~~~~.& •. I!:.I~~OO~~>Jt .• ~~~~tt#·~~-. 
~m~~~~~-~·~~.~~•~*~*m•~m*~~mMtt~~&•~~ 

7.kfo 

~-~~~~~$~*m~~*-~*•~~~~•~*rm~~~*mtt# 

~~~~~~~~~~?t~m-~~~~-~0~~~.tt#~~~~*~Jt~tt 

tt~~$~~-~~-.~~~•~*rm~~~~~~tt~m~. ~~~Jt$£~ 

~m~:~m~5£n11¥Hi~~_m~ c ~P1:E~~&~r~,~,oof.R~ftf:~. it~~•~*rm~oo 

~-m~~~~~>.1£~*~~·~>Jtrm~~~*m~.~~~~~~~-&•. 

It:,I~~oo~~*·•~~~~tt*•~~-~c~~~>m~~mm.m•. 
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B.~~,ffi~~~,~M~flffi~?ffl~~~~~ 

~~~~m~~~~tt,~~I£~ffi~0ffl*~~ffl~.ft~~~M~#~ 

~~~PJfmtE. :it!:1fJXL~i:5HJT, :5H1iJ1ifH5Effi~~mt:S:tji1L i'si:it, 7t~til~~~>l<:o 

~-~~~mr~ffl~-~~#%~0fflM~CI~M~)~MfflM~~#.~~ 

PJfJ(~~I!I 4-12 ~$~1ff!JmfflM~M!J}t{'jc~i%fiifij}E~fflM~~~;2js:~>J<:o 

4.3 * 

[ 
L :!ik~mlmtnJ 

m~iin!HJ9mft;~ lfi!JniJM~mt 
f~JJLt'&b 

~ 

( ffl~~ft ) 

1!1 4-u lt~~m~;~~~JJV~~~ 

>!~D>.J<: ·············································································. 

MA+~- ~~m~S~~~~m~. #~~(~$A~#~OO~ 

•>~m•#*R~*~*o~~m~~~S~*m~m~o 

MA+~• #~~~~R~~**m~~n,~*,~rr~~~s 

~-*~~m~~~~~~m•#*o~~~~~~~rr~~-ili~~n 

n~JJ o 
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~A+ J \. ~ r.t 1t 1lc 1.£ M JfJ Jldiil' ~ fD #tr-:!! ~ :It J'JT JfJ # *4 EI ~ 3G :$ , 
~-~;M~~-~oS~~~~a·~-~-~tl~C-& ; ~:It~~ 

it fD ~ ~ S ~ Jl :t ~ fffl , ID" ~ o 

~A+A~ r.t~~,~MJfJ~~~~,~#fD~~EI~~-~k· 

!£ #1 ~ )~ 1. 0 r.t 1t J]CiiJ * JfJ 1ml lf ' 'li M JfJ J]CiiJ * JfJ 7 0 "C JJ, _l'f*-711ml lf 0 

•-~~ s~~~~m~~~~~~~*ff~m~~ . **~S~ 

it', :?Jto 

~-~·-~ S~~m·~~~~r.t~~,~MJfJ~~:It*ff~~ 

~:$, **~*~:?lt o ~~~~m~•!£#1~~~~·~~~, ~~~~ 

sf EI ~ ~ P.Ut1t~~~7t_J_t o 

M +-~ ~~ x C ~ *4 ~ ;m 1f~ r "t JfJ 1k .l: y S ~ tf % r.t 1t ~ ~ ~ :1 
{if;.J o 

M~+A~ xC~#~;m~,xC~£~~,·~~M~£~~~ 

t-U4 fD aJJc ~ :iru~ m ~ , AJB it 1t IK I*J 1~ •*~ fD mit 1Jf@G 1f~ ~ m ~ s ~ tf% 
11M m 1k a~ ~:I tif;.J o 

~E+~ ~~sf . EI~~m~~~~JfJ~~~CI*J:$.,1*-#~~ 

~ -*~?JT-*JfX.~Y ~#r~ ~ tEI *it', :?lt o 

~j(iffl;j(J!~;f:$/l ( GB 5749-2006) 



4. 3 3 1.. r J\}f ~t _:r_ -r. m ¥:Itt 1-r 14: Jl1.1~ Jt- l!. jlJ ~ Jt. J!f i at , iL ~ ~t 14: Jl1. _:r_ ~ :Itt H ¥k 

~' *~·~~~~~~~:iti1-f·~ o 

4.34 ~FL ~ ~#~ ±r j\}f ±r ~~#~or :Itt-tv m -r- L ~ ~ .rl:f ±rat, iii#-~ 
-~~~~a~m¥iL~•~•±~~--~~~~~••o 

~~EI£ffl**~~~~--~~-R~*M~(rm~~~~•>*M~ 

Effl**~:m?t~ B:ffit~!H~J£. PJIPJBt$~00~i1ffUEIW-jj}~ (ISPE) 1¥1 Vk~ 

•~*~>mmo *~~-~~~~E~~:ff~~~~*B~~o 

~~ 00, =I~Xri"~;.t:>J.E~=I~;m1ffU M-.13i:~F ffl7km~.Y:f4if:E.ffi1-T#& ( ~mt.kfflJk 
~~~m>~~*.;m~I£ffl*m~.Y~il~~*~~•~mo 

~7~if~tt~~~I£ffl*~~~tttt~*·~~mn~~.~~~~rz:~ 

~ffl~*~il~~~ffl*~I£~~* o 

7k89~1i:'lil!Rtk:~ ~;F-J.E~~FM-.13i:, ~;F-J.EifE1~1ffUJfu ~fFffl*12 C :tzor±M, 
o~-*ffl~)~~~E~tt~o m~:ffftm~~I£ffl*~F£~•m~~oo~ 

ulo.J o :!W*1:.kffl*/F~~m!JEJJf:;f:-J.E=I~;m1ffUmf51:~I£~*, rmfffi~£~~1-t~5fl:l ( ~) 

•~~~*~m~M.m~~if~~w~~tt-•~~~ft.:ff~~~~c~)~ 

•*~~-fJF{-fE o 

~-~*~~~E~F~#ffl~-#I£ffl* o ~-~*~~FI£-Mn~ 

*~~-~*B:ff~~~~.@~-~~~~$*X~-~~o ~~~X·~~~ 

~-*~*~I£ffl*,PI~~iii£~#~~ffl o 

~=I~Xri"~;F-J.E~tz:rJl'ff$i*I£ffl*~ffl~~FXl®E£Bt, !J!Um:~*-~ 

;m1ffUmf51:s9ffl7kf.ili:fF~!Hl®,~,ft, ~1ffUl®~~-*~~19!U~~1ffU o 

~I£ffl*.if~g**~WmrffiD~~m•m~~o $*g*~~~mmn 

J1i;ffl SUS316 ~~, ~:m£'®r*1-TtfrftJft:£HJIL 'it~m$~1f!4$ o ~~~1ffU~I£ffl* 

~-~m~.J.ili:~~~~E~~FM-f5t~~~ffl*,PI~~~iiOO~~ttl¥1~m~ 

$~!gXV·HE£W:EJILr.:a c EMA) ~tEI~t~Fm. ~* 4-s ~* 4-60 
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1::f<'tv-W (<'rfb*f'li 7](1¥.J!lf~19l:ii~:s:J<: 

!lJi5?t~:fl:l ( !bX;) M:i 
~~XTi, :7G~Jffi~:s:J<:I¥.1Jffi;{R-J.~ t.XfflJ.K ft lW l=j=qB] 1* 1¥.1-if JJX; 

~~XTiJffi;¥-J.~, § I¥.J;likffl'f~~XTii!ifJifiJ t<!!ftJ.j( 
!lJi5?t ~ ;fl:l;rllft 

Xli!ffi;¥-J.~ ¥1Mffl7.K 

!lJi5?t~;fi:JMift ~~XTiJffi;¥-J.~, {§_ § i¥.J;likffl'fXTi~rfb 
~ Ti J;/;J $ ~ ;]\ 'f 0.25EU/mli¥.1 trtl 
1tJ..k. Jt-llii:~~mli,\iM&;fi:J3&mTi 

!lJi5?t~:fl:l;rtlft XTi, X~Jffi!ffi;¥-J.~ ¥1Mffl7.K 

11fta lllf!~i)t4i§-, ~:H:fl:li&IIfL*~ f<'rfb#~ 7..k89!lf~J]l:jJJ;f>ff£ 

ii1JJf1:P¥Jt 'P i'BJ f*;fi:J)Jj(;{R-J.~ t.Xffllt 

!l~llfl~ Jffi;{R-J.~ ~-fl-Jffi;{R-J.~1::f<'~:s:J<: * 
* ,(£_~ ~, -'If- X, Jl J.?-;f\-tlj ;ij--;!ilj JfJ ¥J& _!_~-59 ~1t¥; X, Jl J.?-;f\-tlj J&.!.. ~-59 ii.M JfJ 71<- o 

@,:;f:--W5-&t nltiR f.tJtl s~t.XJtllk, '$;E:jtij:itt1-T~t&R..illZ.M~~J.W:i-¥1ii o 

:tm*1E:ill'.f.tJtl~Tt.kJtl7](5fl:ltiJ!:1-t7k~ GMP 5fi:JWJ~]l~;£)(~1:.FJtl7k ( :tm~~ 

~Jk).~~-;E)(~~~ - ~*I~5fi:JJ.W::S:~m.~~~1:.~•5fl:lmM o ~~7ki 

~~1:.F1E:ill'.~m~.~~~~J£~J.W::S:.7k~wr~~~~-~.~mm~~~ 

JlJ~ i1tJJo ~ J:!il:iYW o 

~o*I~9=tf.tJtl~t.kJtl7k8~J.W::S:~~1~~mi ( ~o §*Jk%~) ;E:jtij:itt1-T~ffPJ! 

§ f&iY!~ ~, ~f&iY!~~*~~~1\[~ @,:;f:-!-WJ1:.Fmi" ( ~O~*Jjt )o 

@,:~WJ1:.Fmi~~mi~Jtl7kJ:!il:~#MC~~f.tJtl~~t&~.*~-~)~~ 

tm J:!il:~~J.W::S:, VJ u.ftiilfl:@,:;f:-1-WJ J.W::S: o 

~:x-tlk*m:it!1-Tm~~~J:!il:iY!~ c ~o~~-* + J;],:1HJL~ c Toe) ~~J:!il:iY!n ~:5R 

#r, ~~~mm~M*~~~§~~~t&B~m o 
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£$~~~~~7-Js:£45 {!5H~J1Th:~ia:*} ?tM11ltlWJJtl7k*~$?to 

c 1 ) *m:tE1-Tmrm. 

~~~*·•~mxxx@,:~WJ0~m.~~@,:;j(;j(J.W:*~:it!fiia:#o~*@,:;j( 



;j(mJ:jt~?JC~, PJ~~~~Q(oJ_rZ:;j(;j(mJ: o 

( 2 ) lt~i)?.~ 

lk:/F~~fti'i=1i!7klt!A&~~~ft8{]~~m, Jti5Cx1$J.:7k~!J3tj!~Jt11.:YJ±{[r.OOtl o 

~o*J]i)j( ~!JJt ?Jl1t , &,®I ;ftHJM:f'dt i)?. ~ !t!ffit. ~ia::'li $J.:;j(~ft o 

;kmt~~~~:r.m& ~~~:'lix rOJ ~~f'F B{jftrm~14 = 

• ,~,ij!J3t: ~* l.Oppm CaC03; 

• Fe: ~* 0.05ppm; 

• Mn: ~* 0.05ppm; 

• Clz, Cl02 , 03: ~* Oppmo 

~~liW~~-8{]-Ja:ft~#MOOB{]m#PJn~~1t o ~& .• ftB{]~f'FA~~ 

®r~~~~~~.~W~~~~~~o 

SDI m~/F*r 5 ~~:E_mN_~~~]i:7[;iJJ($~f'F89ftrm~14 o 

c 3 ) ~fl mtlirm~ 

-* ~F;kM, .¥3 ~fl mt:ctrm~B{]Jt! D lliiJ ~-ft ili D lliiJ 8{] ~ffi* -T 1.0 bar 
( lbar=l05Pa ), m~Jt11'f&~~f'F o Jii)(. 241]\S;f{ff~-{X o 

c 4 ) rwtlirm~ 

-*~F;kM, .¥3rwtrm~B{]Jt! D lliiJ~-ft ili D lliiJ B{]~ffi*r l.Obar, m~lt11.:Y & 
~~f'Fo Jii)(. 241]\M{ff~-{Jz o 

( 5) ~{{:~ 

$J.:1-t~B{]:p}~~t'F~or = 

·~~m~ : .¥3•HMOO~~-~ffi~. -*~~lt!fi~~fl}~; 

• -¥~11}~: ~f'F A~ Pf ~ B ;ftt11iH!JJtimtl~B{]'If{£, :frfMr~M _t -¥~lt11.:Y 11}~ o 

c 6) f*~:ctrm~ c 5!lm :m~:ctrm~) 

~~••:m~:ctrm~lt!o~B{]Jk&~ili7k&JJ, ~~~~:ctrm~~#~~{£, 

*Ultff~~m~£~1*J~B{]rm$o 

(7) &~~Jm (RO)J;) 

.¥3*~m~wm 61]\at~_t., :fr:H.*-*~at' m~x;J&~~Jm:ltt1'f{ff~ o 

( 8) 1-t~m'~ 

&~~ ( RO) ~:'li{.t~m'~~Or o 

CDm't5t~14 

:fr~#~t'F:ctw~.&~~~#I*JB{]Jm~~~~xm~~-•~~-~~g~ 

~/Fmtt~~m~mtB{]~~o~f'F:ctW~~®~~~m~:frJm~m.~~~~1-t8{] 
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tz:;.K~At::I:~*~Jmtt;:$?H1UT~~IPJBt~it a 

~-r~m~w~at.~~m~m~#= 

• t$f'1Httz:7.K:I:~f~ 10% !V_t; 

• :it!:;.K~~;j(zJBJEI'9t$f'1Htffi£_tff-T 15%; 

• t$f'1Ht:lfftt;:$:1:~:bo 5% !V_ta 

VJ_tt$f'i* § *~f&:ct:&HJJ 48 ;J\at~1iBt891%!f'F·I1:§~ a 

®M~~~B:~!Jr.Yf 

• ~{!!ffl{f{ilJM¥5Ht~&'bat, !16,~:iliJIH1t1~iAPJ89~~~f'F~J~1Jlf a :k-'f-1-t~&'b~ 

~tt,f!!ffl~~~*~~-~OOEI'9~~~B~~it~J%~~-a 

• ~f'i4&M~~at, J.ili:1ifH-f*:tE:it!:A~14i~Pf-zlW, Yf:ffi39M~1t~J%1~¥U1lt~H9 

i$M~¥~i:l o 

•1£M~it~m&'b~m~#WPf-z~.lllZ*m~&'b~EI'9~~~•~•it~EI'9J.K 

xtm~14:it!:1i{l:j:t~ c llif~¥1ii!.JJt > 2o"C ), t1tr#mm*~s9tz:;.K, :fto*xt~m¥.9::fff~t!k 

~BBt.PJfflf&JmCE1'9rtffl7.K~f&~~WEI'9~7.K a :tE~~~~#~f'Fffih~~:l:lW, 

~¥1~*~~:(£~~:1:~&hT{l:j:t~*:I:Et9M~~o ~*· M~:ctfi~M~~~~ 

:it!:AF;.KfYlL f2Sl~. F7.K!l6,~:f-ll=:iJJ: 10 ?tf!P!V_t~li~*~~#Ja?W~1i~F;.KM~ 

:7'Jlf:o 
• 1£M~~1~Pf-WJ f8] , pH 2~10 Bt¥1ii!.JJt~J.ili:~:i150"C, pH 1~11 Bt¥1ii!.JJt~J.ili:~:ct 

35 "C, pH 1~12 Bt¥1ii!.JJt~J.ili:~:i130"C a 

• M-T-11:12*-'f 15cm 89~14. M~~~111W~!PJ~~#~1i~!PJ!l6,~.Yft§IPJ, IV~ 

ll:~f4F~ "~:®fli" :£JI\~. f2Sl:7'Jffih?i¥:Hpg8{Jll:tiPf-fX~~:(£ffih ?i¥:Hi39ttuj(ftifijo 

C 9 ) M~~!l£tt;::f)ij 

T9tlM~fiff~ n ftxt~!l£tt;::f)ij¥5~Et9 *~0 ** -t~#~M¥5t~!I£tt;::f)ij¥5~ 

Et9m~f4 a 

CDfli:~ 4- 7 wctuM~~o 

nf!j\;W: nf!jtW:g_ELJiZ 

0.1% (wt) Na0Hi\,¥\.1t~fl3 

1ft:Ql; 1.0% ( wt) NacEDTA Z,=/tli:imZ,~im~f*.l 

pH 12, ::lll~r.ffil.iJt 3o"C 
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~~M~~~~~mm.~~~~~~~~~~~M~~~~~#o ffir~M 

~~ffi:fml3tfilllffi:~13-~:S:~t~1Jormt~1Ja, 1:E NaOH ~ NacEDTA ~mmm:~ 9='1Ja 

A NaCl PJ~~xtmm~EFr~!b o ~M~~~-fii)~_t. mm~M~~J$t~B"Jey~~'t':l:tii 

1~·~/f~ o 

®1~r.nt:S:$1W A mm~ o 

@~JmPfo 

@~¥§0 

@i@itlE:J:7.)(1K~JmPfo 

®f1:Pmo 
CV£iT 1a Z9J * ~ o 

c 1o) mm~M~~ 

T37umm~ff~i'lttx>t:ff1:E~M~~mt1EM*~B"1mm o *Jj&-1::;-t-&mwmmo 
CD~~4-8 WC1!J1Jmm~o 

if~~ if~~g_[~ 

f)t:i21; 0.2% (wt) HC!t'i:~. pH2, :/i~r.INt!Jt45'C 

2.0% ( wt) ;fli]~~ 

OJJ21; 1.0% ( wt) NazS204 a=~iiffi:~ii*J ( ~iiffi:®ii*J) 

0.5% ( wt) H3P04 ~~ 

®1~t1E:S:$1W A mm~ o 

@~Jm:Pf o 

@~i'~lo 

@{l:pt)t o 

CV£JJfiiaZ91*~0 

mm~•VG~mmrlw*#. ~~*~~8"1-VG.~M~~~~mtii:*•~~ 

#B"J*~.~mmm~~m•.mmrl~~.~M~~~~M~&~~~~=•~ 

~o ~M~~~F£~13t.~~•••~mm~~~Eff~~~~o mmF£8"1~~ 

PJ~~*~~¥ff, .iltBt~1tj:~1* PJ~~:;!ik~M~~~ o 

~~--~~~J$(;*~•ttmm~~~~:;!ik~mmnM~••~•~#~~B"J. 
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~~iiE~Jii.Y~MJitt~jtifJma<J1-t~m'~#::;;f~5f~, m1Hm'~~tlt~o £J;;t~3JUB<J 

~, it:~ jj~ mG];; * ~1UkJ 1i}t ~~:tJo/J ~ :5t 8<J {JYU~ , $) '7 1 ®!:l:Jo/1 ~ ~ o ~ m1 jt~ .bt '11: {£,\; , 

8Jt1~dt1C~·I1:m11H~~~tse:m:JJfJ!, 1!1];;~-mti!l, ¥fjt31UJ;;PJmm'~~o 

c 11) m~r&c~~ 

r31U m'~;f1IU¥~ i'l rrx-J;ff:{±rfJc~~lm*~a<Jm'~ o *IIY. -1:::1'-&~m'~ o 

CD** 4-9 ~111Um'~~o 

;wm;~ mm;~~ll.Jll(; 

1ftm 1.0% ( wt) Na2S20 4 :ii= .illi.li1rt;@ii*J ( .illi.liTrE;@ii*J) pH 5, :ftf.liylfri.JJUO"C 

2.0% ( wt ) ;j:UJ~~ 

Pim 0.5% ( wt) H3P04 ~~ 

1.0% ( wt) NH2S03H .illi.liTrEM'~ 

CVff,\; mt :&:$0tr A. m~~ o 

@1Jl!l:Efo 

@~}{:g o 

®~¥fiE :I:JkJJHJI!l :Ef o 
@{lj=t¥Jto 
C1)£ J¥JT Ja $1 * ~ 0 

~=~-~~A~~~-tta<J~~.m'¥5t~~~~R~M.~~~~~~a<J~ 

~:J'*t'F ~J.JE fl:l ;fliU¥ o 
~M~~~n~G~~~m'¥Jt§a<J*m~1± o ~~m¥Jt~~~n~Gm$:::f~ a<J•~. 

~~~m'¥Jt,-~ , ~~--~~~IT# o m'¥Jt~-~_bt~~~~'~m'¥Jt~~* 

~~.:Jf~~~a<Jm'¥5t~.~~a<J~~*~fl:l~~IIY.~r~~a<J~~ o 

~~~~' ~~-~Jg~~nl(,:)ta<J~fim'¥Jt~:1J~~::;;f~,_§_$)~nl(,~~~~ o 

ffijt~.bttt~ .• :J'*tF~~ttm* ~~=~••Mc~••~)tse:m:nfJ!, I!IJ;;~ 

-mti!l, ~4jt31UJ;;PJmm'¥5t~o 

c 12 ) m¥Jt~m~~~ 

r31U m'¥Jt~J¥~nrrx-t~m~, :tmffj,Hl[Wfl:l 'M JEW, ~il:IJPJfiJ ~Y!B~~~Im*~ 

a<Jm'¥5t o *IIY.A1'-&~m'¥Jt;ff:{±~fJL~~~a<Jim~#.@~A1'-m'¥5t&~fi~£j[ 

:itt1-T, -~];;~pH m'¥Jt~, J5-~J;;{f,\; pH m'¥5t~ o 

130 



m'l'Jt~ m'l'Jt ~~ilfilt 

J!Gffl 0.1%( wt)NaOH,pH 12, :ftil11JtliiL~ 30"C:iz!Jrm'l'Jt, .j'l}ffl 0.2%( wt)HC1,pH 2, 

:ftil11!rll!N 45"C:itt1'Tm'l'Jt 
fjt~ 

J!Gffl0.1% (wt) NaOH, 0.025% (wt) Na-SDS, pH 12, :iii!11JiffiU31.'30"C:it!:1'Jm't}t, 

:jl}ffl 0.2% ( wt) HC!, pH 2, :ftil11!ti!N 45 "C:itt1'Tm'l'Jt 

PI~ 
)IGffl 0.1% ( wt) NaOH, 1.0% ( wt) NacEDTA, pH 12, :fti!11Jt!!N 30"C:it!:1'Tm'l'Jt, 

:jl}ffl 0.2% ( wt) HC!, pH 2, :ft i!11Jti!N 45 "C:itt1'Tm'l'Jt 

wt: ;ff3ttA~ir.J~it11 ~'*"i; 

Na-SDS: -t .::.;!Jt.£:Jt_.vjfM_ 4i'J; 

NacEDTA: t,.::.ftf:V!l 0 M_ V!l1i'J o 

®f~mt:l:!flltrAmt5'G~o 

®1m :FIFo 

@~1@0 

@iti mt:I:J.k1fi m!VF o 

@ftPt)to 
Cl)ffl pH -)g 2 i¥J HCI ~~:m:~t/7~@~@o 
®:m:rvr _ra z;~J * ~ o 

-)g7ft*~mitimm~•.m:m~~¥Jm~~~~~2s~. ~~-~~~~w~ 

m:m~»-JmrnL.t~"*lf:ffL~~~ o 

:ff.®:ff:ffL~:twrru~mm~~1itBSJX!r, 7g7~"*'tffJ, 'ff!iii\~~f*mm~?~MIBJ~ 

~~-~~-o~*·•:ff~i¥Jmt5t~~1if*lf*OOffltt~.~N~ws~¥.®* 

lr*oomtt~i¥J•~m:m~~m•~.~nm~~"*M~~o~ffl$~~~~~~ 

~{;!t~-0 

~•:ffm~~-~~~m$%~AT~:I:••~.ffi&~~~mm:m•c~m 

attm:m•~mMttmt5t~)~:ff~,-JgT•~~~~¥Jmm~•~c~iti~~* 

pH~&~), ~-art:~lll:z.*~~~~W~, #MW~~ffl~·ti~ fflH·tifif~~&~, 

~tt~•~Mf*•~~%o~-~-ffi~.~1it~ffl~~mm~Mmllm~~-Jg 

c 13) ~Er,mm 

~-N:ff~B1*fim't5'G.~.~~*~lli~M*~7~ffi.5*~~*:1:T~ 

7 so%, *ffl$OO?Jrfr§gi¥Jmt5t:JJrt:·~~*~·ti~~PJ~~~1~;fH~. :tw•_t.J£;t~l-tm 
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mtt*•~~~~~~~-~~*~~F~~Mmo ~-~N•r*•~ffi~~

~Mmttf'F o 

( 14) (ffJ: B I !ffi:.ffll;f~1'!F 

• im:ctl'fi!u :l:ffibJc ~~*fi:I~W:*~ ~tis ~$~11t~:'i:8"J :5b §~~~ lE 1t; 
• ~1'!F7kr;1tJ!fi:Iff.7J; 

• f>i 11t ffibk fi:I :it!: A&~~~ :'i: s"J $x7k ~ 1i!!X ; t~11f=lit:7k rm s"J =lit: f&-:1: • :tm m:~ £!if 

·~~fi~M~~~!ffJ~:ittfi~®~~ o 

( 15 ) (ffj:Jj ~~ 

~jjf*~:51J§~ o 

( 16) !ffi:p;J;J-1-Jj ~;f,if~ 

~:ctMB~~~M~.~m~~~M~o ~*~M~:ctMB~~~ffi~~~~ 

TJ¥JT~it-ms"Jff.7JtEI ttJtjWjT o.sbar, iftw~~~rl!t~ o 

~-*·~~A=Iit:M*rm~ o *m•~~~*MN.~~N~:I:~!ffi: jj1~ 

-~ 0 
~ll*~~Hlti§~ ( WCF ) fQ~~JW::I: ( SP ) r~, !J11J!J6,@if-t~r~ia~~Hl o 

i~~D;;J< ······································································· ·· ···. 
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•~+Aa ~~~~~~~x~~~~~. r&. ~~~~~~~ 
S*••m~~W&~#~,I~~ftR~S~·~-~~~~~~#. 

;$" ffiJ ft:t1~JfJ, :#-#~ r >'U ~~: 

(-)S*~~·~W&~#~,I~~~~JfJ~·~·· -~r&, 

~~~~~~~~~&#m~~ff~. :#-~~sw~•%; 

C=>~~#-~$~W&, ~~·*~W&C~···~)~~~~ 

&C~~~·~~~m~~-~~~~w~~W&>. ~~*m~m~ti~ 

~r&, ~~~~~~~o···~W&~~·*~-~g~S*~#~ 

~~&. ~~**~~~S*~rl·~~~:#-1*~~~. ~~oS*~· 



:tt1tt~~Jt1t~m~:iitJxt. o j 
C~)~~~~-5~~~~£-~••~•~~£~~~m~m~ 

~c~~~~~~*~~m)~~~. #~:tt~~£~~gr•~*j 

(@)~~~®••~-~~-~~-~~~~~~£~~~m~m~ 

~c~~~~~~*~~m)~~~j *•~~~. ~***~~~~~ 

#~~~~~-~. ~~~£~M~~~~~a~~~~~#m~-~~ 

i9:~~i9:~; 

Cli) m-T~~~ C::..), C~), (@) :rm~~~Jt1t*m. JtflpJxt.~~ 

ti ~ ;t 1t ~ll.f j 

c ;\ ) ~ £ ~ ~ r $ /F 1l m -T ~ ~ Jt ~ £ m 1: 1'r /F *u Jj PtfiJ ~ ~~o tJJ m 

~••tt~m.~•••c~~mrm~~)~*m••~c~~m~~~g 

~~).~m~m~N~-~~~~*m~c~)I£N4.*~@ffi;~•m~. 

~~A~~~~~~~~~~o ~w••~*m••~~~~~~*· ~~~®~ 

mfi~11Hij;~:JI:r51®:i:i.'lif*:s'l: o illi~.IIt~~J115~Jtfm~iM89Pi-:!f~~~m 

~m~~~N~o 

a•~-~~~mtt~~-~iMC~¥®W~~~~~tt~•~~~-~)~ 

~~.~~~~m~~~g*fi~*·~~~@ffi;~~m~. ~~~~MB~.•~ 

T~ffl~C~)Mmmw#~~~-~®mWo 

~*•~~m~c~A~£~~~mw~.~~~&~N·~~A~~~iMm 

:i:iBtwte~~~ ), ~~Afft~~;.r--t~4l-~mgzrBJ~'ft:Z9JstmnX;5tJZ.¥5~ o 

~~~••tt.a•~-~~~mtt~~•tt~iM~~~~~m~~*m-r• 

~~~~m~m~~-~tt~I~~~~mN~~m~Jt~~g~~-~~~~I 

J't.o 1'}13-~lf~~*~~ffl~Nr~A~ (~n~t~~~Afft, *ijj~~)o ~t'Ht~~~ 

~£~~~mN~.#-~JtJ't.~~~~~*o ~ffl~:/J~~m~~~~~~.~ 

~at ~.l!{i19!uJt3 oo~~ 9=rffi:k~m ~~ oo ~~!Jt 0 

®J•~~~m~m. ~n~1it:ffiJ, ~3'1JfiJ~fffilJ~~fflZ9J c ~mf~J\m:, ~~~~~) 
t!S::f~~ffl~~ ~;.r--t~Nr ffl ~r m~N4o ~~®J$~~~m~m~6lt~~fi1i1-:ft!S~ 
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~liffif~~ 

xt~3&m:.H~L ~ !@~, ~gg:FJIH~ti5f1J ~ :Jl·rimC#H{J 1¥1 ~f=-f.NEli i!J=IlW Jtl r 1% , 

mni!m~•tt*;*~n*m~•tt*.~Elii!mwm~*~*~·*m~~~ 

A~~m~.•~~~~~lli~~~~x~~.~-~~~~~~~C~i!m*• 

**~~ )o 2:~)$-{-Jj*~~{~Jtl-;l1•ri2:~ ( 2:~~:(Jl;Ef{~Jtl ), ;!~AJFJXL~~)$-{-Jj!zl:£1 

c~~m+tt•~~~~~~~~~~*~$~3&-tt,~!@~,~-ro:r~~tt~~ 

:Jltt~mB~B~~~~.*~-~~Pf~~~:k~mi¥1~~0 ~~-~~A~, 

~~, Jtft:H1L mr!I~, ¥~:Jli~~[;5]*~3&1¥J~X~~ o 

4.5 R«I!Jl 

}~~~* ············································································ .. 

m 1i + 1i *" !£ F 1K S )M ;fr :It Jt 8"J ~~~ aJJ , § ~ ti 1t IK *~ 8"J P.~ aJJ S )M ~ 
%_:Jl-1'f~>Jt o 

m 1i + J\. *" %1it IK 8"J ii it ftllt:it S )M -!i,ffl 1*- & M 8"J %1ii '*-14, #- ;fr:!! 

~ftl~~~~ o %~1KS)M~-~%_~~~F£e"J~#'*-#C~-illft, 

-~)ftJ~±~#B"J~>Jt, #-*ff~·ftJ~~ o 

~•-ro~tz:l¥1~~~~-~~~~i¥Jg~, ~~~m¥!,••~~~~~-~0 

~~13}j8{J~ji~~if:(Jl00*1§;k~JII.J£5fiJ~}f;f~{''(t ( ~IJJI~5fiJ*~ )o 

r!I$-~(~)~~I~~-f.N:g~i¥Jg~~~300~;-MI~~,~~,~~ 

~' Aff1.${t5f1J~~-+1$-1-t~PJ{~~ 300lx, {g~~{~~ 150lxo -f.Nitfflt~f=~~~ 

{~~ 150lx; ~~~~~t¥~.*~3:Jt8{]~f=${il:PJ~lifiD$~~~ o ~~I~~. -f.N:~~~ 
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Ettl~~~mt4it~>J( o 

-Hm~~~~~trA~*m~m~wAma~•EttJ~~.trA~m•~•• 

BmWM,WM~~m~~~m~~EttJB#Mm®m•.trA•~~~~n~~~ o 

m~g~~m*ffl~-~~Ao ~·m~g~EttJ~~trA.~~**· ~~-W~ 

m~it~·~*o 

m~g~J.)\Z~44ffl~~ o 4ffl~~m·~~·~~~$~~~~~~-~Ettl 

·f~~~J3L 

rm~m~::'i:mA~mamEttJm~~~ o ~~~ilio,mao®ma~m~~ 

9.tm*t.!M-TOO%:t'Ff'ft~::'i:mft:t'F~ o ~~mm~o9.tm~::'i:~I'@.m~J~~~r o 
-H~~rm.m•~~~-~®~$Ettl~~m~*~m~~ft•. ~~~~ 

•-~*®~~~~~*.ffi~m~~~~®~~~tt.A~•~.-Hm•~~ 

ft•Mo m~~~~[~I*®(~)~~J~~Bft~•rm~&~~~Ettlm• 

Oninin. Jt%:r.tmmi•. -~tR~fJU~~. @)-T-~®Mmo 

~~m@)•@)•~~EttJ~~~rm*fi~~~.m~•Jt~~-·~~itffim 

Ettl~~~-~>J(.~trAEttl~~~~-m~~~trA•$~~~~A~~~~~~ 

j~~~* ··············································· ······················ ····· ·· .. 

ME+-A ~~~~S**~~~. #~~~k~-~~Io S* 

~~~-~~~~~; ~~-~~. ~~~*· ~~~~~~~- 0 
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JitJL 

4.60 r.% »-.Jt- 4~ ili JR .t~ r9 !" .1. ~ i4f r±ur.n~ 1~, i~ ~h ;fl:r Jt- f.t!!,J!. -fi- ~h C :k" .1. !" i:t 

~!"±~J!.~,J!.~;fl:rl!.~)g~*±,»-.~;fl:r~±~~~ a l!.-!i-~~m~~S;fl:r 

( ~) -fjjt_g ~ ;1[a}] .$fH>f-if- o 

m$~~~~*~,~-~~~~£~~~~~~.~~*M~~mm••* 

1-T*i-t 0 

±-tl!.tffi8"J~~~~mtt:£JHSJtii=;J<it8"J~>Jt, Jt.~ifl!~ 8'-J:k;J\, ~D:~Jli=;J<fmJJ~JE., 

#f~urru¥s$~~¥sf'ftltf0 ( ~) ~~B"JiE1it~1T o m$±-tl!.tffi~Di!l4-1 3 Yfmo 

~~~rm~m&~m~ma~~*,~ftfD~~~~c~~~~~~~,• 

~~~~~~~~)~~~~~,&~,~~~~~~Wa 

~~~~~~~~"-~"(~~'~*fD~~~~~)~~-fD~W~~~~ 

,LttGW,~~**~~fD~~ifl!ffl~~(~~~~~£,~~-£~)~~>1t*fi 

*~~WfDma.~~~*~B~a~ttfD~~tt. ~~§AA~W~*ltfD~W~ 

*·~~~~£~it~~~~. ~~*~*~·*~N%~~~~. ~&~~~~ 

~{m~~§*a 

$1'SJrkJ$~~~~~~:@:, ~;j(~:@:t&m~~~>lt*~'J~-. rL~,¥Ur!K,~,~ 

1W ~:boll:: @I ~.'i:~-M~.'i: , ~~ ~:@:~~ ;bo __ tJil.x~.'i:, &JJ 11l W~.'i: o 
IZ:~~~*•~~~st c ~o;lft®~M£# ), ~rms"J~itfD~~~:YE*~m 

~•,m~fD~~~~~~nJJ~~-0 

~~~~~~~~~£f!P,IZ:,~nffiifl!~~~~'~*fD~~~~~~w 

~JlftifD C ~) m:@: Ooff!I~Jm!K·~~-~W )o 
~~~~~*~OO~~~*fi~Wa ~T~ll::~ffl.~~~~**~wm•m 
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Jlm;, :ftnx>t.lff~~J'b:itt1-T~iM o 

~~~••tt,~•~,~~mmtt~~•tt~~~~~~~~~~~•~m 

~:Itt~m~~~*B~•~~~·~~~*a.~w~~~~~~~~*m~~~ 

:ittBB~.~g~~-~*~~~~~:ittBB~;~~m~~*Vm,~~~~ft 

~:ff~~8~!?1J¥1!ttmrt!!Jlm: C :$!OX£~Vm, X£~~ft )o 
~~~~ft~(~)Vm~:ff~B~~ o ~~~-~~·~~~~~~~J'b~ 

-~~m~~~~~~o ~~~~~~~~~*'~~~~~~~~C~~@~~ 

~~@]~) *~~~.=J:t~BiJ~9o 

~~oo~~~~~~~~~~~~~r:IttB~~~~m~-~~*· ~*~~ 

~*•~~~~~~--~~~#~~~~~•c~m~Ir®m~~~ , ~m~ 

~N~m~~~*)~~~~~~~~~~~o 

•••~~~*:ffm~~~~N~,m*•~.~:ff*•~-~~~. ~m~ 

MftW~~ , ~~~m~~,••~,•~m~~-~m~••m~~~-~~ . 

~~~-tt~o •••~~~*~*m~~~tt*~~~m.~~= 

1. ~til itU !IWJ a{]* iii 

~~~~*•~m••*•~m~mmo 

••*•= ~~~*~mN, ~~*~~A~m••~~~*~:ffm••m. 
~~*~~**~~~~~~~~~~~m*tt~~~-~~.~~~#~m~¥ 

m:~~*-0 
m~mm=~••*•~~~M•~~A~mttm~.~~*~~m~~~~ 

iU1JL~*· o 

2. j::-f.t~HI 

~~~T~~~~~~~*~~-~~•~•m~ft~~*~:ffm~~~*• 

N~Mo ~~•m~~w~.*•~•~:ffm~~~~~-~~~m*m~~~* 

•*m.~~*~~~~~§~o ~~-m~~w~~~m~~~-~m•••· 

~1-t~1~f'F~;f-t 0 

~~~*~mff~~~n~~~••••~~m~~~~.~m~~~~~~ 

~*ffl o 
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}!~~* ············ ····························· ··············· ·· ······ ············ ·. 

•~+-~ ~~~r&*ff~~•¥ . #~~--~~~-~~£ 
~~-o ~~~~#~~~w•~~u~r&*ff~~~~~~~- 0 

•~+=~ r& . ~~~~#~~~~~~~~~~k~~~~~ 

~~*Ao ~~*·~~~~~ . -~M~m~~~~-~~M.mMM 

~Jfi9:-%-, ~ ¥/- , FJ'11 :Jt~% .?ko 

4.71 ,& ~ ~ ..±.-f; oo~:f.H!iULE.±..:r:.11PlR-t , T ,%-:fpit~~itit:li.l], 77* , ~tit 

rn it~=fpih# 0 

~~~~~~m~~~rm~~~~~---~~M~~o ~$~nrm~~ 

~~~~~~~~~~m~~~tt~~-~tt. u~~m*~~~~~att o 

~itt~ tl:l ~~ . 1ffUJfiJ ~~ c !I&J:F:t:bor) ~mt--t5~~ c 1-t~~1-t) ~~~:FiGm 

~m*~~~.m~~r~m~~~tt~M~tt~&~!I&J.~~~~~m•~#~ 

~~~~~-~~~#o ~$:FiGm~*··~~~~H*~~M~~ o M~ili~~ 

~~~~-.~~~:FiGm~•~*MF~o ~~W:F:I~~~m~~~~~~~*~ 

JE{i)$~rJffi~-tH~ ~~fs<J~ra:FiGm~mt--t~~~~~f:HP~.JF o 

~1~~ ~kjtf¥$'~11$ Bt 8{] ~~~ *, ~ Bt ~t~ I3J.l ;lt:t}C~ ( liltiBt tf:h'~, ~~)j}C~, 

~*~%, ~,~s{J~t?U~~:FiGm¥5~. ~'~Bt~t:J ~J,t~9JJ'&:iEffi~t? )o 
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~~~rmmffl•~~~~~~~~~~~~~~•= 

•£#~ffi,~~~~*~~~~~-~~~~~,~~A~~•n~~• 

f'FJtl; 
·~Mffl*,~~~~~-~~~~~~*·~~~~--~§,~-ffl~~~ 

fiiJ#1fiJru! c :tmr±M1fiJ, ~f:;1s:pg~1fiJru!, ~{:;1s:tJg~1fiJru!, >'rffl11itl1fiJ~ ); 
• ~~-ttt~, ~~151!JtJA~~•, ~Mf'Fffl~it~ilt1fiJ, ~mm1fiJ~, ~~$~ 

~:hiru!~£t1JiiA; 

•I~~ru!,~•**~ff~@ffi*~; 

•I~~-,~it~&~~-ff~M~,~-~~-~-; 

• I~:5R-14, :lWYlfil..l3L ffjJ~ pH~; 

• 7.kmJ3t7.kf-, FG~~~~~7.k~+f1:EI~.uz7.k+f1:Es9Axt~1~~~~m~-=r~-m 
:klJt; 

• jt1tJ?.JJuiOJMmffl$~W1±~• o 
-®it~ffl•mm~~~~~,•~~~~m~tt, ~~$~~M~~ffl$m o 

~M~-~Jtl~~ffl$m~~T~~FG~~-~~~~-#ffl$m~~ttttM®~ 

uj!ij~~~~¥lll$~}{5f!: o 

~~-f!I.J{b&~B::i:JEuftJE!ZJtl "ffl$Jf!J~~-~~~~illlBtt£" ~ "¥lll$Jf!J~M 

~~"~M~,~~I~,~~~£#~~ffi,Mffl$~~~i*~W~~Wfflffl$ 

~j~~~JE?to ;!f<®¥llJ$~~~~ffl "ffl$Jf1J~~1~~~~~m~t£" 891gt~, :tm 
~iJ~ffl•~~•ffl•,m~~~~mm~~~-~~~~m~tt~it~m•m~ 

~~~~ffl "1~~~E~'i1:" -~~ffl$~~*f*11EJ~i*ffl$~3c*; ~®£#~Jtl 

~~~,~mmm, ~~i*~~~!I.J*~~~~-~~~*'~~~~•n~~• 

f'Fffl; ~ ®1-t~&~~-'19:~-~~~ttl~~*; -t!L~B::i:-=!~Xil~~~, ffl~ttl 

mXM1!VJ1fiJ~-=r~xm.!*~-t~.5JXil~~-t~xt~£1~~~~•~*~!Kjj1J; ,ttz, ~ 
~~~~!I.J~~Mffl*,~·~*~I~~ffi,~Mffl$~5f!:~~~~-~~m, 

~~~~-i*ffl$~~C~fflit~ffl$m~~)~~J'E?t,®~~~WA~:5R-#~ 

lk.~Bt~ffl89jt1lli¥lll$~~, -'*±-t!!5lii%J~~'t~&~ 1-t~¥lll$JfiJ&,~~M~~ o 

~~~-~~oo~~,~~Mmffl•~~-,~~rm~*~mmm•~~, 

~~' ~4&~~~-fo 

~~~m•m&~~mm~~~s-mmm~~o*$~~-~11t#.5J~*~* 
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J¥Jm?a, r~•;f!J£t!?f*~I f'F, mxtj~Wlft~fl'tf:itt1'J:tEr:* GMP tS:iJ II , ftMfl&rfft ~J¥J 

~~m~~~k~~m~o mi*~••~mrl'tfl¥Jffl~Rm£~~1¥J~~*H~~~ 

~~~. ~~~~N4,~~,~-~~~~~- ~~~;f!J~~~~~~~.~ 

m~~~m~~R~~,*~~,*••~,~-~;fl:r¥ff$1m•~l¥J~OO~Wo 

~~nJ¥JmNT.~~~~~m~•*m•ftttJ¥J~~.~~*~a*m~• 

~rm~!ik1-t~-~~~:itt1'J&i:F:l o 

~*~fflR~~,*~~-*··~--~~.m-~~~~~N4,~-~, 

~-~~~~~;f!J~~~,~-#~~*&±J:l~£1¥J~~T~ffl~®~-i¥J~~ o 

• !ik~~~~i¥J~~m~~1**~~~1¥JA~:it!:A~~g~ o 

· ~~-~~,~~,~~~~,~~N~!ik~~~Ii¥J~A;f!J~fii¥Jif'F~ 

~mo 

· ~*~~~m~M&~mA~4m~•~~n~.*~~~~~~J¥Jm~ 

SOP o 
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• !ik~~~~s<J~~~1fftl l'ir¥ o 

• !ik~~ ~~:J:mf!TJ¥J£t!?f*~it:M o 
· #~~--tt,~-~,~~:F:tffltt~~-tt~~~: 

o r mNnlli!ik~1!H..:sL; 
o !ik~~~_l[i¥J~~~~~~;f!J~~0fflN~; 

o ~£···f'F~i¥Jffi~N~!ik~~:f:l; 

o *ili~*I¥J~~'~*;f!J~~~~~i¥J~~&±:f:IN~~~~; 

a ra<~~fli:~l=l~~fm~~~1-t~~*~l=lJEeJ~L fir~, !ik~~xx¥~~~~~0 



**±~I*.!~: 
rc? Jffi:t-1-~19: 4i i¥Ji9:Hfl:l Jl~ 
rc? i9:4i£t1?ilf:~fl:l¥¥ria 

(C?~{i 

rc? H•m1-t*ME 
-&tti¥J~~i9:4i~~#~*M~<rmi9:•~19:4i>?tmrm~%, *•~ 

~#~~-~~fti9:4i~~i¥J~~mB~~o~~,"~~ffl*"i¥1~~~*%M 
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·~~B"J~!:t~~-B"J-~a~~*•~"=(.B"J~A*~~~tft*~4.1ftm~,~ 

MMfi9='B"J~4.~kmMmi*,•~~!:t~~ o *•~~B"J~!:t/G~~~-•B"J~ 
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CoCl2 ~ ), ~?'~9='i'BJ-111:ff1~7.K:W:1~~# ( fl(~~~"@Ctjj )o j5)r~, 9='i'BJ1H4::1Js:\::ff?Jit 
1Jo~:W:$i1Jo~, ~~~~~ffl:W:itiJ!k~ffl o 

·~~~C!:t~)B"J~W~~-MfiB"J·~ o a!:t~:W:~.§§f£~~Mfi9='1£

*~BB"J~ffl~,/G~~!:t-K,~~--m~~*'~~-9='~~*m/G~~~~o 

:tzofBJ *~m~ .® 129!:1:. ~f~i~trm~!:ts"J~1-t, r£!:1:. ~~MtlHr:ff5fiJ~m~~• s"J~toJ 
~mk, m ~~M*;fJT.I:l{I~~iftiJ~~IB~B"J!J&:S: (~ilL ~~fir, ~:it$~), pH 1lL ~B"J 

~---~~~-~~~·-·B"J~:S:~R.~~~~~%~*~~~~ 0 

·~~~*~!:t~~MMfiB"J·~a1±!±.~~-*~9=',~:ff-.®~~::1Js:t#• 

*ffl,~J't~f£~~~~~~B"J~Mffi~Mfi9=', #maa~~-~~s:\:*~!:1:.~ 

:L{!f~, 1£ DRS ~f49='m&,{tn}Jo~M~o 1~a1*-JliJii;,~,J(t~s"J~1H~ so~250J.Lm, ~~ 

•m~~.§§M.!:t-K•mB"J-~a•,m•~~-~#fflB"J-~~.§§~~::1Js:\: o 1± 

!:1:.~~-~#fflB"J~~~~:ffM~:-~~~~~~(~~~-A~~~-~~tft 

~!:1:.-K•m); j5-~~M·~~c~~~ffl•~~~~m~-K•m), ~~.®~~ 

~~~~~~~m~~m••~~~mm*-~~tt~-~m~m,~~~~M• 

ffl•!:t-K,*m••~M·~~~~~~~B"J~~*~~•o ~~--~~~~~ 
:Ji~~m, ~~~~IB~;f§$'11:~, £5fiJ~~~~00tjjt§tHfB~~s"J~IB~~~*~•mo 

· ~*~--~~-B"J~§{£~M-.I£~m.~.WC#·~~~-~~~;f§ 

m~o J.it5'~, ~:ff4.:3T~~M, lf!:gr~I£:ff!l:~~*-111~:9Uili1JoV_H~~ a 
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@ ~M~?t~:!f:rt-!:JL&~ 

~~~M~*~.~~£~l&~~M~~kM~.~~£~l&~~%~C~§ 

~f'f:.$:!£~ffllff!! ), :7Gii?;l&~~f*!£~f:.t:~M~t~~:itH-T~~5t~ o 

1it~(F§ 6{):1f:r.\:~~'L'5t~, ifli:flftt~, ~-*:r.\:tttm~.&JJ;:fr~~ o PJ~:IJ§~M~ 

~~~tt~.~~N , ~~A,§#f*~%~*~~-~~~~5t~:!f:r.\: o 5t~~ 

•*fi~~.~~~~~L&~a.m?t~~~M~!£~Jff!!l&~~··*TI~-~ 

MHtf5eJtl o 

3. 1:!1-m~M~~3Cif¥i~~ URS X:f4=~,~ 

( 1) ~MI!:~iE1'1V¥P.:Eiiit*~ URS ~,~ 

CDIZ::mt:W 
~~~M*~7Gii?;J_9! §::k;J\, Jt:I!:¥1rE1'.¥:1:5J~t'ti~M~. ~*ffllf!.~ C lf!.a ), 

~~~~ ( =~, -~~M )o -%ttm~M£~;fQ~f=~Jlf,:fl::k;J\mfJE o ~~ ( -'f!.ffi'i) 

1it ffl:fr:;J\~Jl',;tls{Jr_m §, ~~~M~!l&t~s{J~ - ~~M C 00 5- 2 )o ~MI!:¥1rE1'.¥:UJH5E 

~11}x>J.:tf:.t:iiit* ( ~Ma) *1-Tttf:~:>}ts{J:fillJ£ o 
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®~m:•c~~~~-)~~~.&tt*~* 

§)tiflHJiP.W § ~~r~J!',i'l:?ti !±l~M*~Yr-ffls{J~Mffiis{J~Jl',~::k;J\.&!l&A o 

a. ~M-~Jl',;t~.&!l&A : ~M-~Jl',;t~R.!l&A~JHffl~P* 5- 3 Yr:mo 

rf.i}JD JfiJ 
f!E{!&ffilii 



~~ !!o/1~ If'F~*R ~~*R il~ ibti=JF.I 

-m.#-T~ 

=m.#-T~ 

~f'~M~ 

lfe~-l-~ 

!&~~ 

b.~M-C#~-~~~·)*~=~••x•~~~~&~ft.~~~~ 

~-o~~-~~m~*~.~~~I~~~-~~~--~I~~~-~~~~ 

('ffl'Jfl2: 1~3: 1), I~VF~ (~Ot!i'r.J3L rlnU~. lt~IC:i':), .r*JI~t'Ct£, I~¥!! 

J3t C 'ffl'Jf135~37"C ), .XJit!i'r.JJt C 121 "C, 30 :5}~). -~i&btt!i'r.JJt C 135"C ), i&UtEE 

JJ (0.30~0.40MPa), ;fJJ.W: C*~316L, :"!k:~lit5H~:t.~~.J~304) ~o *tg~M~~-H~ 

tt.~4¥*~~-0Jfi~~~~~J.W:~#.~-~-~-~~oo~.~~~cw 

SIPo :bOI1!itl:@JJr.m:~i!GOOEEJJ~ft~JMi1o lit51-, :if~ ~~-·;f§3C~~I"!:~~ D 

#~~:/J1izo 

·~M-kM*I£~~Do1tt~AI~R-~#ftD,EEJJ*o,n~•

CIP ~D, fiF4:.D, ~1il"itf**, EEJJf**, 1§¥*1fiJ:bOAD , itf~-l- I ;fl-~-l-D ~lit.Xii 

mRD~o 

• ~--~:5JI£~~D o 'ffl'~Jl&;¥-fD, ;f~r9!tl D (pH if[, DO, T. r£RJ3t~ ), ¥~ 

ir4:.~:bOAD ~lit~~t.W..~ o 

·~~:"!k:~C~M~:"!k:~-*fi:!k~---:"!k:~)~Do'ffl'~~~mRI~*A 

D, ~~*ili D, :bO~mRili D I ~~;j(itf Do 

·~M•rM*I£fi~D.~#mocr~#Jfl)ili~Do 

• ~M-r*Jffl14, ~Ot~¥frE;f& ( M~~~fi ), ~I=(.J}:fl]ft, DD'!t#PJ(o . ~··~1*~~~0 
c. ~M-8{)~#~:1':: ~#~:i': C 00 s-3) t£~M·9=t~£~~Jfl, t£ttJ!(:X14 

9=tm:m:~m~oA~~:~#~&~~B-~MC~~oom~WM).~~~~C~ 

~~~),~#~$,~#~~~1iZ.~~:/J~~oJit*jf~~J.9J:~*@~~~~* 

( Ra ~ 0.4J.!m ), t~~-*~*JtilrQ Ra ~ 0.3J.!mo 
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~ s-3 .&MmiH!IW¥~'ii7.r-~ 

{P:JL~ Il'1PN § j;; iSb !J&.J ~III JJ§, ~MBtli:i.Zt~ ~ tJJ iJ ;NJ"J ~r~t , :!MikJJw iSb !f'!!l ~III JJ§ o 

~~~~*~.~m~*-~JJ§~~fiN~~~~~~~~~~~~#~·· ftR 
f.t~M~JE?tr~-g-:l:!gq, x~nwiSb!J&.I~IIIJJ§ o ~ots<J~~m ~*•~m:ffiis"J:7c;J\.& 

~MI~~~*~*:i.Zt~•~-~~~-~~*~•~w~~m.li:i.Ztm~•u* 

1-'r~!Y.Yfiftilm, 3f~t£ff'JU~U1Et§:k~ o 

®~!J&.J~M*~I~#~~~~~r£~ 

a. ~!J&.I~M8"J:ctl'ff£ff'JU: 1:Et~ui\:Jtf49='~~M~t£ff'JU~'7 1 A~!J&.I~M*~:i1fff£ 

~~-~.m~ttJM~j;;~4~W~*~~~~*~~~~. ~.&~j;;~M:ttfi9=' 

4H1f ~ ~:@nlt8"J ~i3Hi¥*8"11Kfd~ ~¥5~ o 

~!J&.I£M~:i1fif£~.~ffi~~A~~W: 

•!J&.I~Cm~~-£M~)·~~-:ttfi~t£~; 

• ~M:J3i!frll, Bfrll:ttl'f8"Jf£ff'JU; 

• ~!J&.Iti'5~:11l'f 8"Jt£ff'JU; 

• !1Rt$~~.&W~B"J.Xlii:ttff8"Jf£ff'JU ; 

• ilif/Ht$:~W~ CIP :i1l'f~f£11JU; 

• ffiif*~W~ SIP :i1l'f8"Jf£ff'JU o 
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b.1:.!jo/.J.btlf1it Jh!,i¥Ji'&rll!~~*U~~J& 

• illfroc, ~D.btMffiii*J:tfHF~i¥Jm!.J3t C "C ), :2:ffiixi1Bti¥J¥1lfroc C "C \ tli:J]!z:~?K~ 

(M~~)I¥Jm\.}jt("C)~ o ~M~~:~~,~~~~~o 

• pH lli, .btM~ pH llii¥Jill!U~ , ~~ , ic~~~1lltl a iftiJ"'P~~::YgiftiJ"'PM~i¥J:JJO 

•m«cno).~~,~~~~M o m•~~~~•i¥J~~~M.m«~m~~ 

J!i¥J~~~1JJU, m«~:f~~-ti¥J~~~1!J!J o 

• ff.JJ, .btMffiiri'Jff.JJM.~ , ic~~~1l1U a PJffl1ftiJ"'P.btMffifli¥Jtii:~A*~1fflJffiii*J 

ffjJ, j%Jm~J±jJ*.f~;%M_~, ff.7J1{~~:ltt1-TJ&:W~1lJU o 

··~~J!. ~~D~:Itt~~-=p~~M o 

·~~(:2:~,~,c~~)~Ai¥J~M,M.~,~-=p~~~ o 

·~oci¥J~~. ~i'&~ffiii*J~~*OC o 

• :Itt#A891ftiJ"'P ~~1JJU, ~D:f:tHf~, :f~~-t~¥J1tA89~1lJU, PJ -f£J=tl¥JlEAit, i11EA1{ 

~~~~1!J!J-*~ o 

•mm~M.m~M~~mmm~¥J~AA:Itt~~M. ~~•#••k~¥Jmm~~ 

m®r~tmf'Fm o 

• .btMffiii*J~131:~1lJU, ~13l:M.~~ic~ o 

• § Z9J:j=~~-· o 

1itffl89~!J&:f~t~R.~1JJUV!LIII~D* 5-4 Yr~ o 

J]i!§ m:t$11100 

iffii.N ( 0-150"C) ± O.S"C 

pH ( 2.0-12.0) 0.1 / ± 0.01 

DO (0-100%) ±0.5 

Efj] 0.20-0.30MPa 

~{il. ~fM~~fl. 

m~ lf~?f!J?* 

*~~-+ tJ'ii::l:it:F&f*:m: 

~~ 0-80r/min 

r!RN ~JJE!r:&N 

%l:~~ Q :1J 1ft 

ffifl-~*r*ifll 

ffiflf*r*ifll 

ffifli*T~$ 

ffifl{t;:_tf.t* 

fYl~oo*'~mJl\m 

m~:F&m?f!JJf!J 

tti!:: 

5f:!ijiifliJJ! 

ffifli*r*ifll 
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c. ~tim.btM:t£11ltl-*~I¥J ~ii.P.X 

•.btM~~:t£~C X~~~m):~mH~~:t£~a~~OO-~tiam.~~~ 

~-~:W-OO , fflri/&m;izHJIL&Am?X:~ o f9tl :tm: ~trtri/&:f'm8~:r.m~H~~~1-T~~8~ 

H~; .btM~~~~I¥JH~;·~~~I¥JW~.AI~~~~~-~I¥Jffi~W~; 

L pH, DO , ~)!, ~{\'L :f~;f.fj!:~i¥J~BticJR~f£1!ltl o 

•.btMMWI¥J~W:t£~CX~~~m):.btMI~#i/&1¥J~~,-*~I¥J~~:t£~ 

~~~•~.*~~a.i!&:t=m~¥J~~.m~*i¥JIDP.X. ~~rr~.•~*•.£m 

JJi~~~~~8~H~~~~o 

~:t£~-*~I¥J~*~=tt~~*.~fia~.•~~m%~~.•~m~.• 

j:jl}J~ o 

•£Mf£~-*~I¥J~WCX~~#~):.btM-*~~~I~ttWI¥Ji/&:f'mH~~~ 

*· ~*jf£1!Jtl~tl, ~!R:-~fil, r1% GMP ~*I¥JI~:)(f!:f:~Jll[, -~AlT.!~~ 

Jll[tt*Affti¥J~a.~~~=I¥JI~#~~*o ~~~m*~~~~~IDP.X~%~ 

* 8~ .btM~f=ttt;fli, ~ ;JtftMSC~Uo$ fl 8~:Q:;Hll1 I~ o 

d. ~tim£Mrft! §:t£1!Jtli¥J3Hi,~ 

• rm¥¥: rm¥¥~5!8~:t£11ltl. ~~iftJJJ!. *~Do t§:k:Q:*· ~~~~~t~mzJBJ8~¥J 
~1/:B%, 7flj ffl~~~!~:bof=j!: o 

• fjjfroc = - 1-:t£11ltl :k'ijl,~. 7HJIJ~~~rjjfroc. rtci~~**1-TiftJJ11:t£11ltl; xooml. 
oc 121 "C, 30 7Hr?; :J=Ir:J1Jl~;tl'tffii7jjfroc o 

·~~:~M~~%~U*A·~~.~-:t£~~~~~£M~~-I¥J~*J!$ 

~7i!M* I¥JID P.X o 
•M«:~rm#,~~ffi:k~ .~n~:t£~£M~~-1¥J~j!:o 

• pH m: VJ~, ~~f1tt}fiJ8~:tJoAj!:iftJJ11£M~8~ pH Wo 

• :f~;f.f: ~~:f~#6Mr?i¥J:1JOA~j!:, )J~, BtiBJ, f£1!Jtl~tim8~±it~ o 

~t!m£MI¥Jr£~~§~#1/&m£m~~I¥J~~~~~~I~I¥J~~®.bt~~~ o 

® £m•ffl~tft3f48~mif 
iftJJ"'P pH ffli¥J~~-~;!t$tu**· :J=Ir:~tt7WU~~~U. m¥~Jl=lj~-~Jt$tu* 

*· :fHN~~-~Jt:$tu**· *~:bo~ffl8~~7.k•lit*. *~ft!ilffl8~ft;j(•~* o 

( 2 ) ~tim _b:tfjij:. CIP ~ SIP $%8~ URS ~ -~ 

CD .b:tM-*~8~ CIP I ~!I&" 

~~1¥Jm¥JtMiiiEill~ GMP ~Jtm:~~~f~Ycj;- 8~ -:Iif. xt~tim.btM-*~ill~fYtl5'~ o 

~~m*~•~I¥J~~~~~£m•~;~ti~~m~m~m~.~-~I¥JY.ffil.oc,lli 
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~~~~~.~~-•~•m*~~~*W*B~mm~.~~-~~§~o #* 

Jili&.lr.~Z9JA CIP IfFft~ ( ~9=J;j\~~8ffii) ~IIDJEA CIP IfFft~~:JfA*jenl(;o 

·~Bffii9='•m~~-~Cm5~~~•ffii9='•m~s~.~~~-~,ffl~ 

S*,~~*~~,~~~,~~WIIDJ£~·,LM*,~W*~~o 

• #ffl~M~:Jf?* o -~JIG}'§ 70~90"C;fAJj(-~, :p}ffl 10%~20% ~~~~~-
~~-~ffl~~*~~~$o ~~-m~~~~~~*~~-ffil, ~T~-~-~ 

~~m~*~~~~•~ffii~~~m~~-~~~m~•~~•o *••~~~, 

~~~tt~~~m~m~••.~®•J£m~~-,ffi~.•~~•cw*~~n 

n\(;:lg~815~~15~W: o 

•-~~ffltt~CWifFM~illn\(;PJ:*ffiiC;fA*),~~~m~~~~~;tA; 

~ffii c m~1fu ), ~~no;tA~~;tA~tm;tA; ~ffii c M~1fu ), ~~nom~~~~nom; 
ttl!:*•· ~~1Jo;tA~~;tA~1Jo;tA; wm, *' ~~~m~~; ~~EI~*~o 

ffl~1:~~-I~L:!lt!-~ CIP IfFft~ ( m 5-5 )o t&m~B*~1:tzo8{J;J;JI'.:fJL ffii 
~*;J\, wm~nX;~*~~~ms9 c1P r fFtr~ 0 
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Vl6 CIPS 

CIP% 

Vl5 
V6 

y 
D41N 

~ 5-5 J:!t!~B~ CIP ~oint~.¥ 

VL V2· .. ···V l7 ~~fl; H~{;t#;: i9!1]; Tilfr.J.t; P/£:/J; Re iiLi: ; U<t.lf-; 

CIPS: CIP ibl<-; W JJu1A o 

® i~Ji~*ME SIP :ctl~ 

a. ',f ffl SIP rlf~ 

• ]:!Ji;f:MJr%t : 100~105"C a 

• :b01t.Wfr%t: 121 "C a 

• xil~fr%t : 121 "C' 30 :5tlf4' o 

• 1-t!P I~ %t: f'tlbt ~:11~:<-t!P ~ -T~ a 

• ~1U#~fr%t: ffii11$:~tt#JEEL 

b. 1lt ffl SIP ~ 1IW2~: >1t : T1f :itl:1cr PLC }j:JLxtii5 31L llif, fH!lt tlM 1!1 ~ , i*t'F f f:t , ~ 

ifftl~~ff: L P, B~· J'SJ~ a 

c. SIP ff~,g 

• SIP lW~lifhA-ia:-i&9lrm?Sff5r:.tltijr*J a 

• rffift.~~fr%t, ~3f:ki=IF4J~IW ll:ffii r*J1Yftfl38{]1-t~9::7Gr!btB~· flF ili a 

• ilf!:ffi:ctf~:itl:9: ~~ fi:I :fll="l: ~~ ~ ~ ~~ 1fftl ill J\ 3f JJt , - 1J llif IW 11: IE! ffilffi:ct jlitiJ f!:itt"l: ~~ 

~:k , ~3~5efll-~ @I r1TE ; 33-}Jllif IW 11: IE! ffilffi:ct fl£:fll=4: ~~ ~:k~!&x il~1W Ji\: a 

• s~~. ~~~A:7Gil~"l:~ffil~btW.:ittfiilf!:ffi,£MffilbtWm~~~~ff 

~*m~~~m.M~~-~xila 
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( 3) (:t!lm.btM$mM*~ URS El"J~,B 

~(:t!lm.btM*~I~B"J$mM*~m~ 

(:t!lm.btM*~I~B"J$m£!JJ*~JZ.f$);;3t1~*~· .3::~:/JrnL~iR 5-So 

I~~R; 
~;¥\; 

ft!ll$~;¥\; 

fS(*ffl""C 
I~ffl""C.¥~ ~~ 

:&Mffl'=C 

~""( (N2) 
~fiR""':{* 

=$. ftfilR ( C02 ) 

~*=4~li~~{4 

fflJJ< ~li~~f4 
I~~li¥~ 

ffl""C~li~~{4 

:J:IF:tr.k~li~~14 

~r!J§*ll< 

I~fflJJ<.¥~ ftllftJJ< 

B:M fflJ.k C ~'®7.K ) 

@ $ffl £!;/] * ~ 8"J URS ~ ,B 

*m(:t~.btM(:t~~•B"J*~~~~mB"J~m=~$mM*~B"J~#-m•~ 

•I~ffl~*~=~~-=E-~X~.X#El"Jff·~~m.m~*~~El"Jffl~~

ffi~El"Jtt~--.~~.btM*~~fflo 

•I~•m*~=~m•m-••#-~-~~o*ffl~%~~iR.~~~~

~.mt~*~J\, ~-N.£AA!o 

• I~ffl#*~ = it--f!PI~ffl;j(B"Jff;ffl •. ~1ijij;:E.q£*;j\, _§Ja'i~ffl;j(B"J 

~-{~{'{:Eo JtJtft~t!!:1-tJj(l)Z_~W!Jj(, ~1:-f~;f§-*~.W.Vr18"J~.W.JEo 

• i"f~(:t!lm_btMrJJi §~ N_(:t!f'm?%'1':!:~~89f-IF71~, ~t1~$:~Jtili1:89~>Jt, -~(:t 

!lm.btMB"Jf-IF71~~~:JJ~~~f:.$::1!9'Fffixts~HJ([s, :::tm QJ rP15'~f-IF71}{o ~.tit, ~r.Yf § ;Y;~ 

tt~~~m~•-•.xm•w.mmooa~.xm•~~.~mQJm~~~.xm•wo 

JJ~~rP:l*~t-IFJJ~Bt~~f-IFJJ~~*Yiffi:hD. 0.2Jlm tt~~o 
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4. Jtft!Dtf4=~* 
( 1) ~!IWJbtM*~I~JY! §~IX{!f: 

~-*~~~~N•.~~~•-~••-~~•-~a•-~m•~o ~~ 

~J§":MJlillfti: HIX11ffU&.JJ~~ ~ c GB 1so :EJ\!.1-TJt&) :ff:k~J~~.m. t£f;J:~;~~•f*s9~I:&t 

~o ~~.fti:<mMN4~~I~~I•~~mmm~coosm3I)mm~~~$~ 

~~IX{4:8f*-l-bZ.tE!:k:UI@i:A)C{!f: o 

( 2) ~II!!~!£ 

§m:ffi~~-f*~N4~Ii!I ;~~-*~~N4f00~~i!I;®~M*~ 

~N4~00~~1!1;@~M*~I£~m~f00~~i!I;®~M*~I£~m~~ 

rui!I;@~M*~I£Wm~*~~~~I£~~1!1;~~-*~I£Wm~m~ 

~mi!I;®~M*~~~~~~i!I;®~~N4C~~-rl~~)~~~i!l;®~ 

~N4 ( ~0~, rl~~) 89~ffli5MJl=!=5; @CIP If'Fft~Wm~;fji!l; @CIP If'Fft~~ 

1ffU~ml!l; @CIP I f'Fft~1*f'F.=fHJt; @ ~~~1ffU, ~?9!UX{!f:, ~${!f:89ift!tiE45 o 

~s~-~~~~~~mc~~~~~~~~m)~~mm•~~~I££~ 

~.~X~~m~~~~~N4A1*~*~-~:k-~#X#o U~~~~lili~~ 

~~~mc~~~~~~~~m)~~mm•~~~I£*W~if.#~~~m~ 

~~~*fi~~;~-~rl~~.~~~m§~~:k~N4~~-~I~~~0~ 

~~m~~~N4M~*~~ffl~~~mo 

~~~~~m~~-~~~-A,ft~.H~IJ§"~~~m~-~~~M*~ 

~t%tl:l o ~~1ffU~~#mlillm-T ~~~~~~:JGttf'F o 

~~~&lill~#A:ff~~-~~-~~-~~*~tt-.~~m~I~~~~ 

~~lillfflM*Mr~o~~-TW~~-&lilii£.~~~&1ili~#~-~mMr& 

lilZ~*fi~~*~-~~&lili~~~tl:l~~&lili~#.A:ff&lili~$~,~~~~

~-a*~tt~.~-M-*~-~~Iif~~~~~~~B.~-if~m~~g 

~- ~5r;_t, m'fl!f, ~~~~, ~~11t:ff$§'I~1-t~m~g~if~~#~.mt1-lHit~~~o 

oo~~~~m~~s~~~~~~~#lillm~~f~•N.~~~~~~ms 

mF~~m&~.~*~~~*~lillm~•~~~m~~A4*Mm~~~~~~ 

$-~~j] 0 

~~~~•*~~§g&lilZ*~ - *~*~-~~*~-E~m*~bZ.~~~ 
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~*~~0 
1. &JS!l.~~ft 

~~~~&~ft~·~ffl@~~~~-~-&~ft,V~&~ft.~~a&~ 

ft~o 

( 1) -~-&~ft 

-~-&~fti¥1 ... , ~:likt~t~&~iR*i¥11H~Ri-::k;J\, -t:IL~:likt~.rz:£1¥Jt= 

A;J\, rm:lik :~Vi~~itf*rJit~~il!*ftiERJJt1£·*~1UJ1J, -~-&~BPI Q,( ~~:ff nX;s 

__t-=ti¥J•~~il!, .hArm~:EJ\11~~1¥Jf=A o 

CD -~-&~fti¥J~il!~tJg 
1~~-&~fti¥J~ll!~;j:}g~fl:P~;Jif, ~ffl{E!_~~~~~Q,{T~~ o 

• ,c,,~~m~;J:Jg 

J!k t~ 1¥1 ,c,, ~~m -JRH PI Q,( iifMJtt ~ ;t-t~~/f§ 1£&~ u 9=t s<J 1" oo at rSJ 5t ;fJJ /F ~ ¥U 5t 
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® ~im:I:1*J{~~m;tt.JJZt~,~ 
• ~im:I:1~J~~~~Mt.J 

• FJ'bt~,~ 

o 1~~5i:!<:$J'SJ, l!i1ir-l*fJ~~~5i:!<:$-f,Bt~Jiu~~~**8~ 100 1-tf!J_to 

o m~~~*· --'=3t&~:r\~~:H~J7U~:r\~~:Ht§t~, -i*fR-M~;J\ 70% !J_t, 
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0 ilkfffm.:i:J J'SJ, lltimFJ'b-J*/F1~-T lOMPa, t~7?K~>JtFJ'blJ-ff:it: IOOMPa 

lJL o 

@ ~im:I:&J.i!Z~17t~ 

-~~#~~~' ~#~&J.i!Z~~J'Slft~~_t~ffl o 

•FJ'b~:J:JZ-~ft~: i'SJ~$,J'SJ~~ft o 

••*•m&m~~=~~~~$-~~FW.:i:J o 

·~~~. ~~~~B.~~~F~W.~*~~.~-~~A.~~--~~ 
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·~~ffi'I~IZ:, ~~-Jj::J:I~JJ!C t#~:J:;J\, PJt£'i'if'SJ, &J.i!Z~1-t£fffi\.~, ~13 

12~' itf1~fitffFi1-t~ &J.i!ZJXl,ffFL 0 

® ~illi:l:&m~1£11¥tl~-&tmt~.mk:ts~mm 
·~~&m:~ffl~im:l:~~mm~m&m~~.¥®~~~#TPJ~~~~tt 
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:fi:Jl&$-o 

·~~&~: #~~~&~~#~~.~~F~~X*X.,H&~m~~~. 

&~~~·*·~~m~~~ o ~ffl·~-~-~~~~*~&~~~~~-.~ 

*~H·!i~:tlf, ~~·!i£if6 o 
·~~~&~CT~-&~):~a&~ft~, ~mif6&~m~.-~&~~~. 

&~m1f·!imif6, ttf'F_t£~~:/J1£ o 

·•~&~=~~~m~~~•&-*a~~-&~~~••,~•~•-~• 

a, -'=f.~:!jt-·1-t~~-1-tiZ': o 

·~~=*~•~-••~- ~~~~~·~*~~~It:,~m•~•&~ft 

~UM·-~~~~&~m~-~It:~~~tt, ~~~--~&~~~,~~~ 

tt f-t 8{] 1f1i ft 0 

(2) ~~&~ft 

~~&~ft~-~~~~,*~~~*~~-ttf'F&~ft.~~~m~&~fto 

&~ft8{J~;f1J~ VJ ~lf!.~, -ill.~ VJ~~~H~o ~~&~ft)gt!VJ\, IE!rm~fH~{$ 

C lf!-1ft~fH~~~~jJ) if6, xt~>Jt~1-t$~if6~:ff .$~iiUf'Fffl8{]:%~:1t7'1J!!Lffl o 
-E1fi51Ef.::f~&~vJ r~'il! = 

~,±. ,1:; 
f'.t J'-1\\ : 

·~~&~ft~lf!.&&~ft~mA:ff~*~~~W,J!!Lffl~~~~~*~&~ o 

&~!Jm~~~&~ft~)gt!VJ\, &~:i!~tR:, ~:i!tR, ~~~~$if6 o 

• «M:::f~m - ~-*a~~ - m - ~-~~0 

C 3 ) IID~vtc&~ft 

IID~vtc&~ftffi'=f.~*M*~-~~*M*~,&~*~-~!lm*~*~ - ~ 

iM * ~ ~ ~_g_ ~ o ~ 4& ~~ ;f1J ~ i*- , d:i !·tlv J \ , rAE S , 1H ~ ~ #itl M tijij , :I:Ji; f-t 1fF ?& ff!J :!J 1£ o 
Ee.?t~-J}~~fH~;J\, 1E1.~~~-1-t~:!J~, 1f:~--~~UJtiU lO~soot!ao 
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&~~~~~~~~~~~~~~,m~~~&~~*•~~-*•~~-tt~~ 

1-*~~¥;1Hi~~ o 3::~19:1}-El.1ME!./Ffirr~~-T-'t<~ll&t!L , %-T?tHi'~:'.i:, :!!~~~ 

{)(.. llrJt*~ji{)(~ o 

3. iii: l¥4 ~ !1c 

*•*m~mm~~~m~•- ~~-~~§~-~~i&t*~•~~o#~~ 

*•*m~~~*•*- ~•*•*- ~~*•~-~~~-rr~ o ~~*•*m 
$~~~~~~3::~-EJ.~~~-Mm.~mmooc&n . ~~-~• ).~~ - ~~ 

tL Me f1P , %i!J~ o 

4. 7liH~~!1c 

~~*m~tt*~~~mkmc~#~*-z•~~)~~:'.i:~m~~m~* 

m~~~~~~~i&t-l},N~~~~~i&t-l}§~m~*mo i~~~~m~~@ffi 

8"J *m, 1~r!'tatrx~7.Ki~s{JP,&ll&, ~~atrx~riE* s{Jtz:~, - fiN m :1tt1-=r -12o~3so"C 
~~71-~~0 

5.1:E~lliif~~!1c 

~~~~*mM~~~&~~:'.i:,~~~&~tt~~-~~tt~~%fi,~~ 

m~~~*o 3::~~ffl-T~~&~-*·~~-~m~tz:~tt~~~ o 3::~i9:1}-§. 

~1E!./Ffirr~~-T~~tl:~7'ti~15C ~~n)'H)(~o 

• ~-TJXl~E!{Jjri!;~i&t-1}*1-1-%~~~; 
• i&trr, ~~- ~~- cJl~5f0~1tt?tt~~:ka,~; 

• ffl?$>ltt!Ff'1Ett#~,~; 

• )]l:t-J.l9~~~11iu~- ~~~&~o 

}!~~* ··························· ·················································. 
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~ J \. + ~ JiL * ~~ Jt i9::% EfJ 'ffliW 'ti ~i tf' it ~~ ;fll :Jt 1t ~~ tl ' 1.9::% EfJ ~i :Jf 

5fll ~i 1~ JiL * * tm JiL a~ -i.E jjt o 
~ J \. +-~ i:~ i& :it 3)<. :t 7di 1~ EfJ 1.9:: % JiL * * 1-J -N :Pjij -iA ' 1f --§'-~ ;jt j§-

:7i1iJJ¥J-T!tr o 
~ )\. + = ~ .:£ ~ 1- r: 5fll.tft ~ 1&. ~ ~ s * * a}] :Pjij EfJ :tt 1t: ~~ ti 0 

~J\. + = ~ !tri9::~ s * ;(E:Pjij -!As~~~~ oo pg1tm o 
~J\. +1m~ JiL * ~ P.~ if: ~m~~;t 8~ :Jt1t~~tiYi'lt !£ri9::%o 
1-ri9::%Yi*EfJ:ti'ft:~tiS*~ltA~w~•EfJYi*:7f*-Yi*mi9:: 

~3X.IA,Yi*MEfJ~*5fll~~:7i*-~~~-~k#~EfJ:7i*-*tf~ 

Yi*i9::%;(£~m~~~~~EfJ:7i*- ~Yi~i9::%•*EfJ*#~~-~m~ 

.tft~i9::%Yi*~~EfJ:7i*.~:!t'ft:~~~1iJ:t~EfJ-*~EfJ:7i~~~~i9:: 

~:ll!HYi'lt o 
~-~~i9::~.~liL*~lti9::~~~EfJ~~5fll:7i* ; ~-~1&.%~· 

:sX.XC, ~S*~lt~·:sX.XCEfJA~:7f*, ~-MEfJ~*5fll~~:7i* o 

~~~. ~fiL*~lti9::%!£r~*~Yi~~M~~EfJ•*~~~~ o 

~ )\. + .li~ ~ 1t ;-e EfJ 1-r 1.9::% s *if 1t ;t, -T ~ EfJ ~14' -r # liL 

~; '-+ /, ~ m -T m Jh 1- r :sX. .tft ~ s~ 1.9::% 5fll1;>i._ ~ , s * * 1t m a ;t , 
-J.Ejjtpg*~~~Jfl.Yi*-•tf;fll··~~~RBM, ~~-M!trR.tft 

~s~ m Jh ~ *, ~~ti5fll :ttL%~ 0 

~ J \. + -t:: ~ !£ r i9:: ~ JiL * * afj I. 8~ ~ it-# i}Z ' # afj 1.9::% ~ % ;fr:I J7g * 
~(~~*-~- - ~%); &*pg#~EfJJiL*#a}]YJ*~it- o 

~ )\. + )\.~ :f %-ti EfJ i9::%3m * 1iJ ~~ JiL * tfJi ill!£ r ;fll m 1: ~ ~IJ IX ' * 
t!Ji ill ~ , JiL * * ~I § 8~ ~ it- {if iJZ o 

~J\. + .71~ .:£~If! Jt tt :itS* {if afj J:ig #~ ~ t~t;fr:I %t ~ o 

~JL~ *~YJ*EfJi9::%3X".~#JiL*~J¥J o 

~+~ i9::%EfJYi*fiL*#%-~ r~;Jt= 

c->~-1&.%~~1-r~-~#m:sX.~&~!tr~~~+~*~· ~ 

~~~*EfJ~~~i9::%:ll!HYi*, IWk~~~C~~-r~,·!t~)EfJ 

-~ o ~*~~~#ml.Vtt:EfJ~~~ . ~~~*~ · ~*~i9::%:ll!H~* 



~m1~o 

c -=- ) ~~ -t m i9.: ~ :~J~ £ # ~ r ~ . ~ 3Yf :xti~ ~ c 4if §Jt~~ JA. *il £ ~ *tl * 
AA~$-tJtli9.:~)*ff~~~m~. ~k~X~~o 

C~)~~~~~~~~#4.m~•~mu~m~M~~*· S*~ 

f!fjiijij m ;t # -i,Jt sjpj_ til 0 

~~ft!B -----------

~M~~·-~~~~~·~m.~~-~~- ~M~3~fi~*·· -~ffl 

~~~n~~~~~-~~~I£~~~tt.B~~-~~~-~*~o ~#tt* 

~~M.m~~·-~~.m~~- ~~~~•~m•*•~.~~--~~~tt. 

~~~xtt•*••.~~~ffi&~.~®•*~*~~~~~*~*~~~B~ 

ffit8<JV~Mi o ili1¥*, ICH Q99=tWi:i£~~T-JXL~.ill:~7J~BJ.ili:fflT-£1H?it:J<;tl o IV.~MH? 

it:!<;u521~M*M-tf:@, f9u3m = 

• 1fftl~fi~iE~£~±-I!!f!ffl~T-~ ·~q-=rs<J!J&iJiBl?:*IYI ~W·iiMH?tt*, rm/F~ft 

~~AA~#*fi-~ o ~IW"tt.~tt*B~~-.~~~B~B~f!ffl~1Fo 

• ~T-~3·11~£t~~~~tt*, t&mx>t~•~~~-'=JiiJl~?trR, aJllifH~-iiJl~s<JJ§' 

•.~m•m~~~-~~~~.~~~~~J§'·~~~Wtt~•o~~#•u~m: 

ffl~J.i~~~B;J%£~521~M*M-1Yf:@, tlt{ftj*·f~}~, o 

• £~~£1f~ffl~jf-§±~:bo7£1fjftt~~~JBj~·ii o 

~r~k~•.~*~~•~att.m~~•%~~m~mtt.~~~•~* 

m~~~~~~~~~-····~*~*-E1W*~~·~~~~~~R~~~~ 
~tt*~u[lij, :P}@~£1fjft~t'F/F~~u[lij~~~:!l!:5fl:l:f4~'1i o 

5.20 E i~Hii1] ~.i~~€r.Jfflf~·r1.i:fi.tfit~1] ;;fp~1t~;f1. ( ~~;5-JTR -t0-llic. )o 

5.21 EL. ~ -*11 5t.i~~~it aro ~;5tH m -t "f raJ 1f-;;fpm..#Pi ±r €r.J~1t~;f1., ~it 
~~~«E~~i#~.~*~~*~~~·~{fJ~~{fJ~~~~~~~*1t~~ o 
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- ~itit:lVJ, jl.-~et~~;frdf-*it~}]; 

- ~~~~*~~#~~•~~. ~~~~~~fflm~~M~#*; 

-~~*k~~~.~~#•~~.~s~~~~~#•~*; 

- ~-H~-A~-!-nt--ift;f:;f-FiRav~*; 

-*~~~~~~~~mnt~~~~~~*; 

-~*~~.~m~~~~~~~R~~~*; 

-~~~.~S~~~~~±?M~£~~-ntfflk*~•*M~~~o 

5.22 -&.~~~Jl-S:i1!At~it, ./f;&i, jl.-~at:i&~i~ -*Ax~, ~ Jl:.it ~A7~ fil 

~~tM?£A~#~~~i?±%~.~$~~~*~A$~~~~~i#$o 

5.23 ~ -i~~aix±? ~ -~#~AF1t-$~A±±?ii~!Mtt-¥t;J:~, ]:: rElJ r'*i:i!. ~ 

~~M~~~:i&~~~. ~Jl::.~~~C~~M?~,a±~)~J~~~-0 

5.24 4f.-t m~~~-1!£#±?-nt, S ~ xti~~:i&~itit, ~ J1:.5l5Ut~ o 

5.25 xt §~. fh av ~ ii ~ # *-' r]f :it.~ it~*~ )-ij- it Jf1] ' s ~ ~ aJJ ;;~ :M!,~ -ff-iJL 0}] 

Jl'. cl:J 0 

5.26 i~~S ~ m i!_ ~~*;fifO}]$ R :.t.ffoJ:f~>)-ij-it ~k.6 o 

~Jf8"JiR:*r.YrilJJ'i1:MH?15f!:~it~U~~~1ft£~8"J, PJVJ~j;-iR:*t~fl1txtt\fi!tmJ::I:, 

~~ili~~~~'~j;'iR:*~·~* o 

N*fflllJJtt~~~~#~~~~N*~lBJ::J:~~*~ffi$o X>J~*•iR:*,~ 

AAM!lJJ~~~~~~£~ o ~~~~~~~r~~m~M~~•iR:*,•~•m~ 

~I Z: 8"J~~ili1-T~AA;fitffi o 
-~1ft~~-~~£~~~iR:*MilJJtt~~~~#~.%-~n~iR:*MilJJ 

tt~~~~#~.~xtA~~~~#~~iliN~~~$~~~~~~~B.#iliB 

ic3J{ o 
~~~~~~~~iR:*~mm•~~.m~A~~-~~m~~-~mmiR:* 

~IA.~mm~~$~~~~~-~~~-m~~w~~~-~~s~miR:*~ 

~m~~~~~~~~-B~miR:*•*~~~~~-~m~~~iR:*~mtt~~ 

~~.~-~~~~Pf£~~-~~~~~xt~~iR:*iliB~mo ~~m•iR:*, 

~~m~iR:*m•~~~~~~;~~xtiR:*m•~~~.~~m~m•~~~~ 

A~~~-m•m~~$~~~~~o ~~~.~~m~iR:*~~~-~~m~~ 
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~~MCmffllffl8~*~~~-~::t~HMft~ftWI¥JiifE:~!WjM~).~~~~ 

::t~R~mmm••~I¥J~~~-~~o A~~~~*M~.~*mA~~#.I 
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!f-t ~ fl:l ffl -T :£ ~ r=r ~~ ~ ~ #Jtl Jf!J I¥J ~ ~ 7C ii Jffi:!f-t ~ 69 l?lJ J'? ~ 3]( fl:l JWJ M ~ 3](~ ~ :::F IPJ , 3f 
~~W~I¥JM~fll(M)~~~m~~o 

Jffi:M~~MfflJWJM~*m~~::t~~~~~-~mfi:I~~~&C~&~~~~ 

3&~76$~~fi:I~M~!!m±~1Joi¥JJXL~N: ), C &,~M) 1Jt1<:::E!im7.Kf-fl:lx'f~~~5Ett:I¥J~ 
u[li] 1iff3'B!E 1if@ ~ , ~ t~JJIJ B: :wJJt ~ fJL fl:l ( M ) t~il-:g ffP it:>!- Bt 9x j¥j tfl3:5tft~ ~ ~ J.9i" i;" ~ 
~1.9i"·~~-~-.~~~l*M~mfflJWJM~~~o 

~~i¥JCWfi:ISW#-~ft·~~~R~k~-~m~M~-~*I=f o ~~!¥] 

cw~w~~-Tl*M~~~~fflP•**BR#-~.aiDtt*R#·~~. ~il-l* 

M~::t~IZ::fi:I!WMttl.9i"~-1¥Jmffl.ffl8-~.A~ffi~~I¥J~~M-. *~R 

#.n•~~~~~·~~~~BMI¥JMffl.ffl8~*o A~~cw~#~M~R 

~r*JW~~m·~-~-m~m~~~.~~mffihfi:ICftM~~~#~A~IZ:: 

fll!WM-f*~m~~-.3f~M~~*B~~C~*ffl7C$~-M~7t!WJ.9i"~~~m 

m~x~Jf! )o 

~~~ fflR~~~IPJ~~ I !lm!f-t::t~ZIBJ*q-TtJ]~Bt, ~*q-Tm7a~i?lJ ll:3tJZ.t5 

~o ~B:·.~fflR~m~R~R-·-~~~fflHRffl-T:£~~#~~; ~-R 

ft::E~JWJM~-KC~~~::t~¥~#6~~Ml~).~~::t~JWJM~*~ill~~~ 

~::t~~-~#1¥J.~ill~£~ffl*R~.ffi~*Bm'ffl~~o 

~~j¥j!im~~m.mm~wfl:lmffl~~¥J~-.~~~-~~*~~~~ o ~* 

ffl~~~~~~~R~~r*J~!W~~mffl~& o MfflR~~~mm~~-@~~ffl 

E!<Ji%, ~x'f~@l~m:n:'J E!<J~•*q.:y 1Kr19W, #-iiE~~~l*!f-t~~•¥9:~:fn. oo~uflil, ~o 

3(':JZ_f§~~JX\,~fi:J(M)~~Jffi:-~I¥J~~~- o 

l*M~~~~~tt~~~¥J~~~~*•~::t~R~~¥J~•ffi~~~.~#~m 
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i~B9~>Jti:!L~llt--'=J1fftlJfiJ/FIPJ o 

~~~~~•m~~~~*~~~~~*m•m•~~~~,w~~~~~~ 

~~~~tt~~~~~~,-~~~~~~~~m~~~#~~~~~~,~m--'=i 

m~~~/FIPJ~~~~*fiW~~&•~~~~~~k~$*~~m•c~m%. 

~~. B WI, ~f~~~ )o 

~~*~M~~~,~~-~~~~~m~~~~mA,~mm~~m~w~, 

~~~~~W~A~~~~~~~~ww~~~mm~~-~~•.~~.•~~ 

( !.16'~Bt) m•~~, ~Jl:)Jjtf-t~~~~fi9=t~~Hi\i~tlU~ o 

~~~~~~··~~~w~~§~~~~~•~~~~,·~~•$•~*' 

~{E£~ *ii!L•xt~rfb ~:I: 89 JXL~]Z o 

-~~~*~~-~~-tt~~~*~,~~~~~rfb~:l:~~mN%~A~ 

m~~~~ o ili¥*,~~fi~-*-~*~-~~~*~~~~tt,~~-~~ 

~~-NA~~*i:IL~~/F~~K~9=to·~~~*~/F~~~~~·~-~,~ 

)J%~~fiJ;f§~~J]f[EJ9MtJ'ft~~~£~}ft~~*~~~~~J3.}JJ(;$*o 

-~~~*~~~~*T~~*~•= • ~·I *~M~~JXL[l]Zif{ii; 
• ~ttft~~tt:M; 

• 12~W:Ell!; 

• )({4~>1t; 

• *f4W:Ell!; 
• AlA ±tiiJII o 

~~~~~~·-~~~*~~~~~~~~·~~£~:1:~~-W~C~:I: 

JXL[l]Z*~),~~:;fiPJ~:I:JXL[l]Z*~~~·~J]f[:;fiPJ~~~*~~-~~~~~0~ 

~~~~·*~~~~uT: 

·~•~•~•=~~rfb~:l:~~~~~~~•~•,~~~m~~~~~-~ 

~:7C89~~W:*, ~IJ~ifltffii, 7~HAJL, T:.i*~~; 

·~:l:ffi~~•=~~rfb~:l:~~~~~~~·,~~~m~~~~~~~•~ 
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• GEP ;f§_3Cij[*: x;Jf=' J'b 19J::S:N1i~u[fij~{)(:1i1~;j\~ u[fij Er9N:*, :t/0-=11=1:.?"~ 

N:*o 
ttx>J GEP ;f§3CN:*, PJ:J:t(P.~ GEP 8{J~>Jtftt1-T£:zfs:8{]~1ttftf*1fifF ( !J)\f*£:zfs:~i 

:f?~~ ); ttxif19J::S:;f§3CN:*;f!Jl9J::S:3C~N:*, lili:fti:P.~ GMP Er9~>1tftt1-TEJF£19J::S: 

~~*~ffi~Er9·~~1FifF(!J)\~&%·~~~);#M19J::S:3CWN:*, mttt~fi 

~-~~~~~~19J::S:;f!J~~~-EJ'9§tt~* o 

( 1 ) ¥:zfs:~i:f?~~ 

¥:zfs:~1U?~~ (maintenance basic practice) ~¥;zfs:5fOtffiil8'9~t{~~tH?~lf&mi9J, 

~~~M~*~~~-~N~~~~~f='Er9PJ3tt;f!JM~tto ~~~Jf&~~*m~ 

~mm•~Er9#M--N:*Er9~AA~@tt•~~1f~~;f!J~~*· ~~ffi3CA&Er9 

tit::f:!i!f-tJII o m~t#~~ s{J)Cfl:f:;f!Jic~, ~ts = 

• ~Y&OO~B;; 

• Vii~ii\ic~; 

• :ftfF~t:f?-¥M; 

• 51iHM't1:8{J~]t o 

E!P{!/G~>Jt GMP 7./<.~Ef'9)C{tf:;f!Jic~, ~~{§!JfVf~lW::S:EI{]E!T1i¥:zts:~>Jt1JJJ.ili:il 

11mo fJu:tlo, @~!Kr*Js{J~tf~~t~ A&lili:~~;f§3Cs{J~~~i)il, f!ffl@~:ru!~i{~IJt., 

~-~•••~m~M1:.f='m~f='1:.~~ 0 

C 2) &~Ht:f?~~ 

x.Y-TlW::S:~~.Fi GMP ;f§_3CEI{J*~~N:*1i#*ffl &%~t:f?~~ (maintenance good 

practice )o ~~~~8{] § 8{J~~iiE;f!JiiE~1'-{f%;f§_3C~~~. ~#x>Jl9J::I:~~]Z GMP ;f§_3C 

*~~N:*Er9•~m~m~~~*~Er9)C#;f!J~~o 

&%·~~~~~£;z(s:·~~~EJ'9£~k-~®*EJ'9 o ~~~*~~~~.~ 

&%~t:f?~~~;ffs{J r*l~ o 

&%~t:f?~~-=E~t~¥:zfs:~t:f?~~:!:~1JoTVJTr*J~: 

• ~t1J1-t8'9'ifrtttt1i)f~; 

·1f:~t£1!i~; 

•N:*;*~f*fF~~*~NEr9~EJ; 

• lW::S:~Jl!!Wn s{J5fR;tR~EJ; 

• ~~i-'JZ{ii" o 

~£;z(s:·~~~EJ'9£~k,~~&%·~~~EJ'93::~&-~r o 

&•l=*~lW::S:~~ffi3CEr9*~;f!JN:*CPI~tr519J::S:ffi3C;f!Jl9J::S:3CW~~m 

169 



1ti¥J:5t~ )o ~-iil~lllZ£-Tx1FrfbiZ:i¥J:tll!:fm, £-Tf4~1¥J~UWT, l!JE:5ti¥JX14ic 

*' PJ5[M'~~$'ifjif o 

*•2=:5tm~-~m•m~~**m;~4,m~~m•m~~*i¥J~•~$ 

?},·~~---~~*(~§,~~,--~~ 

~ ®~tf~~i:t?~*m1±Jf!.~~41¥J~i:t?ff%-~itxtl i:f:tf:ifi:f.illo 

m#~~-~-~~~w~~~m•~¥Jm~c~~lf~•~B~~~ll*~ 

~1-T): 

·~••~I~~rz:rfhm•lfm:tE~~,m~m•~~M~a; 

·~-~lf~~,m~m•~£*~ao 

~~ 1~ $ n to if§* ~Yf k~ 1t * 1llZ :ttt {fE ~-~ Jf!. !f!R ~ 4 8"1 ~i 1? it XIJ ( maintenance 

plan); ~i 1~$ i'l, if§*~Yf~1(-;R;f!:rm•~EE$1'1m:fttil~i:f?~EEWJ¥ (maintenance 

program )o 1±~1i~i:f?itxtl8"Ji1f~i:f:t, 1ffPJ{ijk:~'EH~6L1ili::itHiic*, :J:fEMif~$1'1 8":13:: 

~itt1-T'ifitt o :tm•{ijk:~~~Frfb&t.lfM:(:E~n~, lllZ:fiH§· m:t•~fll!$1'1, fa $J{,\ffl£i,m] 

1!ffi!r, x-tii£itt1-T~JHffi;f!:r!H1* ';a=j o 1ili:i'¥1t~~1it*.m~t1? 1 ~t1~ns?9Jx-t m•8"JM1±~ 

n~' jM1ifJ.j)zfa$J1£:£~fll!fi!r o 

414 (spare part) am:t•m~£L:if§*¥mfo~4i:f:ti¥Jf!£J§J.j)z~~iJE~x1~4iifhA.i18"J 

~~~lf~~,~~"OO~~-~"~WI¥J~*~--I¥J o ~-~~PJJmi1T~~ 

:r.\;Z-*~f.ill o 

• "~11§1" ;f~iR ("like for like" identification); 

• =!1J~~__tl¥]~~~·ti; 

• fa 7#J"tu"rY!~iJ:t; 
• fEJfiJ@~ o 

~1-T~t:t?~t1~1*~8"J1i*Afftm~~Yr'®tt~~8"J~iJii :J:flfif§m8"Jic* o :!:tfiJ II i:f:t 

m5Et001lli1i'Ji¥JI ~:tmfilJ~Frfhm•rz:~~n~ o 

c 3 ) m:1~Ht:t?~a 

!lfi~t:t?~a (maintenance best practice) ~j'lj)W:±l T ~~Hi:t?~a8"Jns$Jf0if§ 

*I¥J:5tm, Jm1it~:;9T17t1tif§*8"1¥m;f!:r ( ~) ~4o !lfi~i:t?~a:~G~ GMP 8{]][ 

~~*' ~--~:;9Tft~§i¥Jffiit!:Bi¥J,~~~~~__tl¥]@*~*-*~~m~ o 

m:1t~t:t?~a8":l19tl~'E1ts = 

•£-TC~4)M& -ttn*~I¥J-~; 

• ~5&;fl.J:\;;f!:r~ n~:5tm ( FMEA ); 

• ~~?tmo 
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C 4) tlftt#EI<J~QraJ 

~~tt#~~~~~.~~~~*Btlr~*.-®tlf~tt#~~~, ;(:E~~~ 

~*~~-~~-~fi-•~~w~~~•*•*~~m,ffl~~mmmtt::f:,~ 

g! 1-t I~~ Jt, ~ ~ ~~ m ~it~_§_ it~~, :i1 W 71- ;f)T tt ;;¥: ( PAT, process analytical 

technologies), ;(:E~~t!lrB1t191~, ~*It£~i!IT~~t£tt#~ a ~®iJT~tt#-'f-~, lE 

1:£~~~~~~·~~-~~--~-M~--~--~~Jt.~~~~~~-~ 

~£m•-~*-~~~~~*~*~.~~~~-~~~·~*~~••·•~ 

~jc$~1t:,\";n\t::zls:, m1;tt T£~~-=f~~PJ~~·I~L 

~003:~~~~~*m~~mm*rrm~ 

( 1) £1iJ?*~ 

• ~~:ff±~~§£t:t?*~~tl*? ~~:ff~i!i:-iX±~~*£1E:t?*~~tl*? 
• ~~:ff~§£t:tf', 191~-~191~-iJ\~ SOP? SOP ~~Jt"@CTllR~, 'El.:J%StfBJ*, 

t.1!U¥tli'i:l±, ~§~f!ffl8<J~:f--t? ~~~>1<:*1~i2~? 

• ~0*15a~~~§!±l Tii.X~~;f&191~ 1±\::fff!Y(~~, ~~:ff;fltk SOP .:sLeP{~ li:Jtf!ffl? 

• ~o*~§lm:iiJ:iitME!<J~~ B :tt§, ~~:ff SOP tl'i5EJt~~~f!ffl? ~o*~f_m~§ 

lml±lJ:in:tt§~ B M~lml±l;f5(1E89~1il3tf!ffl, ~~:ff SOP tli'i:J±~*IW.~1-T19J? 

• £t1?*~~i2~~~*1¥? 

C2) ~•m1a 

·~~:ff~W~#~m~w~~Wi:J£,m1Em~m? 

• ~~:fr~t!§i5V~fl~~~ m~§¥~raJ5x1Mramis<J!lo/J:f--t JE%"*~? 

·~~:ff~m*~*Mm~~~~*fiMmJ5.mmm~c~)m•m~~m!lo/J 

;(:EPJ~~~~[i}3tpg? 

• ~~:ff~~~*~*iiE~M?a~~§ I ~Jl.~~~{!ffl ( ~otffiiJJ,M~~~) ? 

• ~~ lE1ifU-t!!1¥733ci9:§1l1J ll:¥-5~? 

G MP ;f& 1lt ~ll nltJJl ;(:£ ;f& 1lt I Z: ~ ~ ~15 tv!W 89 f*ffil at~ :E_m , f*ffil f$iJ!. ~ B M ra , 
Mffi1:£Jtf*ffil~pg$~~~~~!lo/J~,~~B~~f*ffii~M~~~~N:ff~:i1-~ 

~~~~. ~~1:£~~-f*ffil~pgfiB~~~.*~~m, ~~~-f*ffil~~~-1£~ 
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:lm:i:11itffiiHHfl~t~:ff ~tloc E!"J~/f! -T*it!l& E!"J , ~I=: 'ffl' /ff4~ o 
iti&:4E!"Jm1~ SOP '19::ff~JtJE1!Jtllw~1fi&:4m1~;jjtt£E!"JJ!-1*n1*tiJ~{l:j: ( ~IJ~ 

~ 8"1,~~~~14 ); J:Vfl?1J£iH?~~ SOP '19::ffHxtN4*IDEI"J%~'~6LJE5(~~B"Jt~1f;j:~ 

m~JJ1*C~~~~H~N4M~*ID*fi~~);~§~i&:~&:ff•m~~I~~ 

$~H~ ":tm:i:11itffii>'~$t~lr~tloc~~lfi-T*~Il&" E!"JH:il:JJ:r.\:N:i!H~~:itt1-T~~ ~ 

NH~~-~-~~~~fi~~o ~JJID~-~~~1&:4/f~m~~~I~~*o 

~fJU 5 : ~:&illLtt1ftf*j'f/f3t?t 

1£ GMP ~~l=j=l LitJ.m1~~£1H?~3F/FJE:5t~$137tl o ~IJ1£J::J~JM~~!I!EI"J*IDlr1fl:! 

-~~-~m&~~-.Ck:ffR.ffl*~B~£~HJ!.~m.~~~~oc~~~. 

;fl~ziiJ~N4fl, ?SH.i~ o GMP ~*:ii1!~ID~J¥xti&:4NJ1fff~~E!"J£1H?~3F. t§J.ili: 
~-~~~mz~~~~.N4•~~3F~~~~*m~~~~~£m:il:/f~~/f& 

N4J:Vfl?1Jtt•~~3FH~/FN:~~H~~~I~N4.~~~-~-~fi.~ 

mz~~N4~~~~"~~1:V!J£ffl~.~~~~~~~~~-~x~~-mm~~ 

-~~~.~~-~-mm.•~"~;jj\~0 

~fJJJ 6: ~~~~-*tlEEITitif*~~ 

( 1 ) -Jtti:tt~3F 

ffiB'ffl'·~-ffA~~~--~Am~I~~hWmGAm%~0 

®B'ffl'~~ = ~*1£~~:ct~l=j=l£~m•~~~~~•/f1£~*~oo~.mz~ 

~*~mH:ittfi~1f. ~1&:4~~~*~~~~~~~~-~0 

@JJ;E!"J¥~r3t: 4:iHk1!ffl~ ffl 0.4%~0.6% E!"J ~~1t~r"J m:~1!Vf¥~r;t 30~40 :51-Mt, 
~fflMHt7JO:Pr;t~ l=j=l't~l:o 

@Wm~~==~~J.ili:m~~l=j=ltt~~ o i&:4~fi~~1fffh*-~:il:H£~ 

%~~1.9:! ' ¥~~ l1f:lijij 0 

®~•$~ = ~~~m~=~.mz~~~~/faC*~~*)-~~m~.m~ 

~~-~fi;~~~Hm~~~l=j=l:ff~~*A•~~.mMmffffii~~IDm~~* 

~-:it!:D~mai&:4~fil=j=I,J.ili:~-N4£~lr#'ffl'~~~m~ a 

®-¥~H 18 :ctrJ!t~~~, -JE~~•:ctrJt~~~:itttl:\ o ffh ~/fi~::k~ o.ISMPa, 

~~1ffi~rJt~. :ctrJtt~m&~m~~. /fi~m:ct~JtJE~m. ~~1ffi~r1t~ o 

~1£:ctd•~%~~.&~m~N4*ID~~~~*~· !?1J~*ID~m o 

172 



®m~*~~~*~~~u~~~~~m~.~~m~~u~~m~~~~~ 

MI*J o 
(2) Jj!ij;tt§'i':!:MUP 
ffi)j!ijMft~~~rw~~~m•A~-~*~*A~~mmm~~~*A~ 

@Jj!ij;tt§ft~~~~6~~~~-~;~*~~#~fflMfi~£~~--~ili~ 

~-~~ . mmff~~wmff~~M*.ff~*~~~. ~m~~~~~##m~. 

mft:Jj!i]Mtt~1tt?~**1-T~ftt? o 
®~~*m~~~=~~m~~~~•m~T~fi~~~»#~~-~~~» 

#~~. ~*~.m~»#*•·~~~mfi~•;~~~~~M~~~~-.~ 

~, mum:_~j~~tt 0 
@mm#~~~~~ = ~~~m#~~~WM~~%M. ~£~~~•~•. 

mum£~WM o ~~~~; ~IIDmf!fiiDJ:Et~;fi~Jt:fmtEI.:k~m. ~~n~~t~f'f'. 1ifH~~ 

~$liD; ~*~~.~fi*m. ~~-~~Jt:~~-~~~~m~*~• . ~s~ 

1.1 20-25"C, 1*fl::ff~1.J 0.15MPa, ljifftmOOfR~;j\B>Htt:Mm~~~fJ~*~: ~3](7j( 

~•~3~~~*~•~~~m£~mz~m~o *~•~J:E%$~.W*mff~ 

~WJiU 0.2MPa, Xffi~ilimff~, w-f~ff~~1-1t*r 0.15MPao ~JnU, mm£~mz 
~m~. :tzo*Jk~•~rt~*~~~fflMl~~¥Jtt:t~r<!t7Gt~~*· iJZ~m71t~m~ 

~~~.~~~~£~~~.$£~mz~m~o 

®~H~~~~~~~=~~~~~H~~~~~~~~~~. ~~~~~~ 

~~-.~~-~~~~~;~~~~~~~~~~~~~~-.~~m•~~~ 

~±m~~o 

®Jt:fm~m~~n~ftt?~~= ~~*~~~~n. ~~~t~~~~~~-!11t~M. 

~muml:kst£~mJt~~~n, m~~tll:rs~n, ~~~~n~~%M. ~JnU£~ 0 

rn~~Mw~.~*~~~~~~~~. ~*~~~A~~J:E~4~~m~~ 

fi.~£~*~~-*~~.~4~mm~~B.~m~*~~ff~£~--~~ 

¥LHL 
®#ffl!C{!f_&I~: ~f~~I~, ~~if~ttt SIP-3013, @itii!40MP/l.OS, 

Wi-tiii40MP/1.5S, WMIII40MP/2.0S, Wi-tiii40MP/3.0S, Wi-tiii40MP/4.0S, w 
i-tii!40MP/5.0S, ~~ FUI ~. EPDM J%mo 
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c 3) wtz:~-Kat!'B.J:JG1.se:matx-t~?mmtw~t1? 

CD~:$J-Im:lt~HlZiffiiRT* , 7J!z.:Af*f¥~9=t o 
®fittmif~liH~Jr'l, ~:$J-if~ll);:-T o 

®JtJ l~Hi~~-T~:$J-JVr:ff:TF7J!z.:if~MI~ o 
( 4 ) ti!z.:~!.&tllo~ ( *- 5-6 ) 

~JiU ~l*ml~ JJJi:i!l 

~V!*~ifll 

*~~'* 1&*/f~MF9J ~V!/f1'4-fr!N)jt 

~~:fiii~~t~~~!l!/f 5t 

!JJi:t--t!i'il:l:1 o H~*'~ 

Witf-is:~tff! 

ffjJ/fJ:3T.*:fi#11\' 
~J!i:W:iffi, JJ&/\2:'=\: 

*ii~i* fl"i{L #11\'~z;b, llir::! Pt~~£ 
ffjJ;&tttt~~~z;fj 

~:iJtil't:Vi 

J~:*~~r:p s~t±:!Jttff!tf 

~mE;f'tz;b 

~~ffj]:k{l£ 

t--tli!tr&JJt:i:i~ 
~:i:iii:T~ 

~:7G{4~¥5~ 

mrm~ 
~~1t 

*~?&!* 
~:7G14~t:Vi 

~:ctli!t~r!l:t Witii!W:iffi 

'=l:l'f!! 

• ~~f*~~; 

• a~~,Fat-K~ml~\o 
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fiffl:R:1J¥t: 

~Jfll~V! 

ft.::<N)jt1<J\JE~.A~V! 

:f@:ilfJaz;fj~~ 

:Jlff!i'illi o H~ 

tJFiff!JFd-is:, !li!~Wt-t:JG14 

;f@:ilfP}lt_;\ ~J!i:, ~~~*I*J2:'=\: 

tlFiffl*f-*. ifmifll~£!1111 

]!!~~* 

!ll!~s~tt:!Jt 

;JT~~~~~~ 

Jfli;i:J:Jflil~ H~t~:bo~*~ff.h 

~1l£ll!:t--tli!tr&JJt 

*m1t$=m15t¥'5~fl:l~£!11!1 

!ll!~iliff~{lj= 

!ll!~ilifr~{lj= 

tJFiff!~:JG14, !li!~Wt-tlil 

/f!tl:ld:~ 



5.3 f'~at 

)~~~* ·············································································. 

•~+• ~*~~-~~~~~**~~~~~~~~•m••
IA.~*-~~~~~~•~R~&*ff~*~~~, #%~~*~~0 

~*~·~~~~*~~~~~~~~-~~m~~o 

•~+-• ~*•~~~~~-~m~*•••-•A-~*- ~ 
~~~~~·~R~&~rl~*' m~~~••*•-~•0 

•~+=• ~*~m*•**•A*ff~*' Amm*•**•A 
~*~~OO***~~o~*~~~*#~mm*I#*&A~~*- • 
%-~**~-~*·~-~~-%,·%~~~~~-~0 
M~+=• .&.IA.~*-mf~~~~~~~·~R~&~ 

**~£~#~,#~*~**~-0 

•~+~• ~~~m*~~*-Mrl~**~~-**~••- • 
A-«*~Rmf~~~~~~~·-~·0 

•~+~• ~~~-~~-~~rl~~~m~~~t~~·~, ~ 

*~~-~~~~-*ff~*~~~' •%*·~~~~#o~*~~· 
~ *~{§~ ~iG~o 

~mfi'~B -----------

~*~~~fi~~#·-~~GW~~~~~'~"~m.~~-~-"•« 

~~~*#~+*M•~,~~~~~**n•W~k~muo~~,*•~~• 

~~~oon••~~m~m~,~~~n•~~~~~m~ey~~~~*' m*~ 

~~HWY"N~~~"~~~~m~,~~~*~~~"~~"~~~~,#~ 

1liU~*~~¥U~~8<J#.'ffl31'1:itt1-T~~, ~~~~nX;T~&,~~~1Jffft1£[o !EI.!lt~ 

:I!JV1'"«~fffU.f~iJt.l!)j :tmT o 
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OO%H:i!tt*~Jl',m JJF IOOI-2011 OmJtiH:i!*-ffilitJ£5( ~ 9=t~tH T "isN't" fiJ 
"til£" 8~1£5(, rm "ist~" !J!U*451:~1£i~JJI',m9=t o istltf!JtiJEEI~JES(JJM~ 5- 7 o 

:;f:'1i kt J£)( 
1:E1JEJ£~14r a{] -m:t*f'F, ~--&~•J£~~-~~-m~•m~ffi~ffimz 
ISJ8{]*~ · m=&~~m~m~•JE:~ffim~~~·~•~*~ · ~m~•~~ 
m1#aiJAm~;f§~ffim1!f~~:ffrJ!IJA/GlifflJE:Jl: 

fitli ff: 

( calibration ) 
ffitlt~m~m~~.fit~~~.fit~~.fit~~~~tlt~*~~%~*ffi . ¥~ 
'lfe5Lr, ey ~ § *ffims{] ~~i'Y!IJ . /Gfifll JEll: 8{]1~1E mnx 1~1E 1!1 T 
®fit~/G~~rJ!IJ•~wc a{]iJWJ~ c ·;!Jn&:fl!li~f*ft: "§ :fltlt") ;f§tR\m, t!1/l' ~~fit li 
WJFtlH§ tR\ m 
®im-;W, RreL~JE)(~~--&~~~fit~ 

tilE 1lt~ ;t:nliffl~¥Jl1JAfSt.~i'-Ji!l*JE:~:1t aiJm7tfJ, -ELm*1lt.~~~~~w~*!E~~ 

( verification ) 
ff : 1:E~M~~ "mm~~~m~~~-~~•~mJE:~~*" JE 5( :7g %Z ilE 
( verification ) 

t!HMi ~ l:J£5( , PI VJ.7~- tH i3t ltfiJ til£~ ::zt;: mi l2SJ1U o ~if ::f ~~1~ m , £/G ~~ ~ IPJ , 

~:?ifZ lSJEI~-=E~IKJ1 iJ :t.wT o 
C 1 ) § 8~/GfPJ 

ist~~§~£~MH:I:~~,WJEM•••~~ffi~~.~*·ffi~~.~~ 

~TrmJ:•m~m~-m•~ o ~~~m~~~WJE~*•~~~ist~~~~tH~ 

~~JE.*ist~mM*B,*•Mist~~~liZ.ist~~W o ist~~WJEM•••~~ 

ffi~~f!J~JE~*H•~tt*,ist~~*~PI~*~~-~ffi~ist~~~.A~m 

~¥m1J. :i:H.¥8~t5\l':fll" o 19tl:tm, ;J1UJLffi:bD I~2lld~Jtl 8~-t R., )M:i:t;jjtltbt:£.ffi.!:3it• tifl't 

~§ tt~ B 7c tH 0.2mm, PJ~:i1-Jlt~mfl" :7-J {~~ {i, tEistlttifiRfiJ ic~ 9=t tif ~ B i3t lt 8~ 

ffi.!:3tiflt1m~E!tt~7ctHs~ o.2mm s~~ffi o 1±1~m~-it•**-A c -tR.) *1-T~!lm¥m~ 

•:ct;f.¥9=t, ~£7cili o.2mm s~ 1~~m, !J! IJ ~~!lmim~ •s~~im~mo P.~~~:IEiU •m?JJJJ 

i1ffi § 8~, ~uiUTfll!ht•1mA8~~ffii.R~, &n :IEiiJ Tistlt8~ § B~ o 

~JE~§~~£~M-·W*B~~tt~®WJEo ~~~®WJE~~·mm

~m-,£~l:rmT~·m~~:i:t~ o ~JE~WJ£H•**-A£~~%~JE~*o ~ 

~~1E~*~£M:I:·W~JE~~~JE~~~m00 o JM:i:t~JE,WJEM···~~ 

~~11oo£~1£~Jli,J£s~~~m:oozpg o 
( 2 ) ~~::f [PJ 

istlt8~~~£~-T51l\11JU'I':HiJEz5'1-8~im~•·· o f!G00~~51l\111HitiJE8~¥m~•··· 

-=E~m1±~~f!Jm*~m:ct~9=t*•~m~H•**-A.~~*~~~.:ct~~~f!J 
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5 i9:11i'i-

~~F£~~m~ffl~rr-~~~0 

~~~~-~~oorr•~~-~~~~~~~~n•••o<~~A~~~oorr 

-~ ~ C ~TWf* ( rr-~ ~) ~1L~~1iJH~1.~: "!l-~~_tA~~Rlit:S:1-Ti!&Uflx>t 
u~0mrr•tff,f'-t~~. un~it~, -~~fir~ms<J~~rr•tff,f't~~. Q.(.&Jti 
~m~~-,~~~~,~ff~~,~~~n~oo~~A~~§~~I~rr•~~. 

~B~~~~o**~~$-~~~~~~~~m~.~m~fflo"~~.~~~~ 

a£~~-*~~it:S:~~o 

~rr•£~[§moo~crr•)£~~oo*crr•)£~J 

JJF 1001-2011 <J~mrr•*i-8-.&~5(~ ~~)(= 

• 00 ~jf,~~~-tff,f'f: 00 ~jf,-pj}i}(~~~jJiziAB<JJf §'{£~tJtJIF-1!1ffiJ~}tj ~~Jil~ -tJFf'fo 
• OO~tlil~ -t~f't : ~OO*tJl~:.t;Jltt.l:$.iA, 1£-1'-00~~~7:1ff*i:*1~:1'11PJ~:S:~~ 

~n•~~~m*m~n•~~c~ : t£~oof*rr•£~~oo~rr:S:~~1 

® c rr• ) tff, f't 
JJF 1001-2011 (Jifflit•J!(i-§-_&~5(~ ~~)(: {f~~{t~~~~f-ti?.!Ki:*Jt~~ 

m~~~~~~IPJ~-~~n•~~~n•~~c~:t£~oo.~~~~•:1'1rr:S: 

tff,lf, {9tl ~O: a.lkgt~f't-lit~; b.tff,f'-i.:f3c; c.100.0t,if,lf~J_§_; d. ~Wli[lffftff,l-ilt!.'{tg)o 

®~00 Ot:i:~~ ~ (~Jlm:5.1iHM~Jll!8<Jit•~~§~~ C ~TWf* (~J'!.§~~) 

~1.~. J'UA (~~§~~ _§Jl~~~A;jg "5.1iH!itl~~" ~ "~A;tttlt, 5.i1!Jtl~~" 89 
I~rr·~~.~ffl~~~~~~~~.~~I~rr·~~~~~B~~~~.~ 

m~ PI§ 1-Tm1f~i=:s.i1!ltl ~~~~~~'ts<J~A:, f*i.iE•ffi~'t• o 
~_t -:fc~z5'r ~tlil~•••mu~~~i=:s.i1!ltl~~. F!P:1'1~lt~m:ooo 

( 3) 'til!!J:~[PJ 

~~~~~~~tt.~~{t~§W~-~B:1'1o~~-~tt:;¥:m~. m~mit 

~~~~-~.W~rr•~~~~m~~. :1'1rr:S:~~~~~~l!!J:~ffi~~~oit 

~PJ~~-~~-~~~~~~111~~~~~. §B~~~~~M,~~~W~~ 

~~0 

~~~~~~tt~~~B:1'1.~~~rr:S:~Jll!~1!1•o~~~~~~fim~~ 

M~~fm:J:t(~~~>J<::itt1-T o 

( 4) *•:;f[PJ 
~~~.:E~*•~it~~-~~-~§B~~~<~~~m:~ ~•~<rr:S:~ 

~~~~~~>l<:o1±(~~~m;~~.1t~§B~~~~~~,~~,~~~M,~ 

~~*.&~*~~OO~~>l<:o~~.(~~~m;~~~{t~~Jlm:~~~m~tt~#o 
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ti5E8"J.:E~*m~ ~it.tiYE~JMM~, ~~H·ilt:~ti5E&,®fJI~8"Jl'*5Ett*X 

#o ~~.~~~H·~~ilt:~~~5EmAA.H.~tt . ~5E~§.~5E~# . ~ 

5E:1Jl'*R.ti5Eti5~~1'F:±l~J.5E o H•ti5E~J.l'MPJ~?t:l-J~*it•~5E~J.W, =ffill'lH 
·~5E~W~~:1JH.~5E~W-# o ~®~W~~H·l*~ttx#,~~~~~ 

5E, !.16,@1 E8 t~tttrt~~;f;Ht•=ffil n 11JU5Eo 
( 5 ) :JJ:rt::f [P] 

tHts"J:JJ:r\:PI~*ffl~~§~, 5~~. M§~;IJo5~~;f§ti51!89:1J:r\::itH-T o ~~ 

~A~~#~m&~.PI~*ffl§~:JJ:rt~H·BA*B~~.Mffi~~~*·ffl o 

~~*B§B~~~~-~~~~#. ffi::f~~H:S:BA~~ma~~* o ~~. 

~®f-~~~~MMW~.~YE~~mAA.A~~~~~~~~~A~-5E-~~ 

H:S:Afft, ~:J/A~~:±l-1'-~~~tffiitH:S:BA, Mffi'f!~i1E8"Ji3t~-0'-PJFJ~51fii;J\ o 

~~~t.OOIJ.~ffi:l1!~, tffii1EB891.00~·~~~/FJ!1l:i1:f:ltfifh"-ilt:~~f5E:Ji:JBti~~8"J 1 /3~ 1110 

T.rfrf o JJt5~ , x>t~ rt ic :~V!'UtffiiJltl1~ fF :±l ~J.YE o ~:tt VJ __t~]YE , uiH f*.m untuJH o 

tiYE&,®fiU;:fflBH*E!"Jit• =ffil n Ml'*YE~tl[s"J .fft*1-T o 
c 6) mAA::ffPJ 

~~~mAAE8~~-tl§f!Ji:JH:S:BA~W~§B~5E o PI~*B5EAA~~.~ 

PJ~::f5EAA~~. M~f!Ji:l~~~o ~~mAA~~YE~~~~~-0'-PJ~-:J/~ :S:~ 

*~1!Ji:l~8"JJXL~i8"JfPJBt, ~it#i&:!NI"J~f't•Ji:l o PJVJ.tl§it:S:BAf!Ji:JE!"Jii'YilXM 
JXL~il'Moc uJH 5E ~it~ m AA o 

ti5E~mAA~®f~ ~ H·ti~~W ~ ~~5E*fi. ~~::f~§fi~5E o ti5Em 

W~~~5.1a11JH1:t"J!R~ pg~ o 

( 7) pg~::f[P] 

~m~pg~~~§. ~~WYE~•~w~~~~~ . ~~1*·~~~ 0 ~~~ 

pg~PJE8~~-11§'@~§1-T1ii@YE o 

fi}E~pg~~~~~·~I~~OOWYE.~*£~00. ~TBm~~~~=ffilpg 

~z5~. ffW~ti5E;:ff_:krffi § o f§U:\m, ;l\t#it•BAE!"Jfi}Epg~~BmH•BAE!"J 

1i*~#,fi5E~#-~5E~§~~5E:1Jl'*,ti5EmAAR.~5E~~~~I~pg~ o 

129 J.lt, •m~~ffi'lf&, fi5EPJ~!!R1-t~f't, ffi~f'1E/FFJ~!!R1-tti5E o 

( 8 ) tl5i1:;/F [P] 

~m~~~~~WYE~•~w~•m~~.~f*•m~~.::f~*~:±lii~M 

/FiJ~~~JE o ~~~~~PJ~~I±\ ~~~~~ ~ M ~~~*~~ 

fiYE~ffl*ti§ ~H·~YE~fi ~ ~YE~·m~~M~. ~:±l~·~Iil~~::f 
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*~~~~o &W<~•*~~~>~~~•m~~m~~~*~.~m~~•m 

~~m~~~~~*~o *~~~*~*~~W<*~*~~~>.~*~~W<* 

~~*Jm~~)o 

C 9 ) ~W5t.t7J ~ fPJ 

~~~~~~~~~W~h. ~w~ <~~~~ > R~~~•m~~. ~rtt 

;;f:X14o 

*~~~~~~~W~h.m~~~-g~~~·-·*~~~~*M~*~ 

*t~i!E ~ ~ r ~~~W5t1h s<Jtt;;f: X 14 o 

JJF 1001 fU ISO ~OO~itili"P~¥9:~ "~lJFL" J!-;;f:i!f8<]~5<., 1E!E8r;f_&~~~ 

li~~ffiJ~~tE. ~£1fJ~5~. 00~5~~~i__t~~1¥~ "~!JFL" J!#:Jr:rt. "~IJFz" -i$J 

B :fBt!¥£mffl o 

oo~~ IJF 1o21-199o (f\fbE:tA1~-%'itJLt±JitAiAiiEtt-*~*%dmm> .&~1m

®x14:8ft-t"P~J.~: ~19:~;f~~~J.;f~at, mE81f:~~~~B~:Jr~:IE:1-T~lJFl o ~ISO 

9001 tilt~ 4.11 9=r, -lli,~:tlili:EJ\\ "~!JFL" -i~Jo :tm ":t!o*ist!JFL*X14~t~tlttiiiffl~ 

;f;i!JFL-=f~at, -ftfflfrrm:bo ~~!JFI (checked), HflHJ.~WIM:bo ~~!JFL (rechecked )o" 

*~oo~*~~!JFL~ffl~.~~-~*ffifPJ.~~*~~~~~~-~~~x~~ 

lli1201iJ o ~~~~~111U'Ii, ~~li;f§[PJ, ~~tt;;f:1*~~~_tX~*~~;t:l:'li, -

&mJE:fi~~.-lli,m~~~~~*tt~JE:fi~~~*!JFL,:#-••~w~~tt~~~o 

J!-;;f:i!f~~~~~~~.•~~~*-*i!t~~"Pm~~~!JFL-~~~~mw. ~ 

ME -fD~J.rr1~1tffl o 

~~"P.*~-~~~~!JFL=~*~~~~~.~*~~~!JFL"P$~~~~~ 

~~. R~~~~W~~~*~~~o ~ftOO.~~*~~~ffl~"P~~~W~~ 

l.Kffi~~ili. J!#1~~~f~__tB [P]at~~~iiB<J'IiE:l: o JffiOO%tt;;f:J:Iii:1fffiJ 19961:F* 

r "*~ 1 ~iiiiE~" ~iffi.~~~i'r~~1t::k7J!#'i"£E:t, en*ii*~~J.li1±$~at 

m~JE:fi~~ o ~!JFL~~~-lli,m~~~**· ~~~!JFim~q:r-lli,mJE:fi~m. ~~ 

~!JFL:ttm:nJ§~~1mtu~ o 
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~ 116:;. ~ "' .lL 1~1 "'- ,, -n. 'filJ •..\.• 1~1 ~" . ... /.- .j.i; ·);, -w, 17-"J '"', "j[ /' , 'IA~YA~x..)J.1 1>'\/IA~:I:!!.1TRt/"'- o 

5.31 iL ~1t.Jfl#l1iSJ!.atiii~~. ii#l{iSJ!. Pfi¥JJ~.f.~iA.It.I¥Jif>FtiiSJ!. C ~p* )o 

5.32 i1.1%4-al{iiC.:5Ro 

5.33 :k4t~~~#J"I¥Jat{i~k.~il.Pff-P, Pf#:~ o 

5.34 :f:1l1t.Jflal{i;r-;~~af.J1X.S o 

5.35 :k 4t 1X.Satii $- tl:l J.!tWJ ~, iL xt Jt.:!ZtAtif.l ~, 1t aJJ ~ffl m l\illt- ;J::~~alii 
~~. ~%Jfl~~~±?I¥Jt~~A~#~I¥J~i~~*~~ o 

~~~~~~~~~OO~W*~~~~~AA~.~ffl~~~~~~~~~~~ 

:1:-*:tt~1£111U, f!J\:1:, i9!U:I:, ~1£flrti!J]Lift ~:!1H:Y;&itL 

1ft ~;&i1t15l!ffl ~;&YfUffif'it~ ~* ~J3¥0~£:UfhA8{]~~tffif'1t, ~~~:ff ~ ~ JJI! E8 ~*¥: 
JJK'f~(£ ( ~O~~it:l:fijf''ftfbl*@:j'[ )o 

it:l:~*~;&~mAA~JJI!~-*:tt~~~~~~MW~-*:tt#ft~1£~~~~:ff 

~~~:1:~1£~.*~*fi~g . ~~~~-ffi~ft-~W~~~~;&~~AA*B 

~ ~ 8{] ifiiJ ~ 0 

-*:1.1-lft ~ ~ Btr 8{] ;& r1t ttt~~ ~ :ff m PI 1!i o ~ t4it ;& f'ittffi ~'it 8M)( M :l!g ~ 1.{:t15e:m o 

~@:j'[fi~-~~~it;J)(~~$~if:IJ:~*~·15e:ffl o ~~-~~I£~*~ 

tf:~~~~~miiJfO;J)(f'ittffif'it o 

-*•~g~;&$~~~~~.~*fi~1li. ~~-~®~~~~~~:ff~~;j)( 

f'its ffli~ift*~~8{] ~ rsH<$:~~!f-J.~8{]J1!J::I:~~~¥0~olo.J o 

x>t~ ~~olo.J~£ J1!J::I:8{]~~-*itf.:K*8{]1~;J\t~~t, -~1)t:ff !16,~ Ja 19JlErt:~~ifiiJ 

1[~£~, {EI.~:fficJk~~~fnU.f o 

m~0~##m~~~•~=rem:ff~H:I:MAfi~~~-*it~*·~@:3t;& 

$W~~mmM~~~~~~~~*·~-T~~~&~~-lE-*:.~it:I:MA* 

B~¥~1£~ o ~~~~.'kit~~**BF~1£~. ~~~~~~~~m~~~~ 

~~m~m:f:f~*o &~~*fi~Wffl~£~$-~~ft-~~~~~~*~ 0 

-0"u ~o, PI ~*tit:l:f.:K**1.:Y~or ?HR: 
• GMP _:kfjtf)l*: i9!tl:l: CPP ~ CQA 8{]f)l*; 

• GMP ;f§_:kf.:K*: x>J~£~1J::ffi'BJ~~o[Oj~f)l*; 
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• GEP ;f§:;kf)(*: )(;j-f'£lffi::l:¥9:::%~o~~{)l.::%1~;J\~O~i¥Jf)(* o 

~~~~~~ey*m~~i¥J%~~~c~~)@~~*i¥l*~*~.~~~~ 

:kiJ!f:X.*~~~~~:;ki)t{)(*~ 0 

~;t:--t~~~mt~JJiJB::fA~OO GMP ~00~:3F_t-®j'!i~ ( :tzo APIC 8{) How-to-do X 

14) i¥JIR3JiJ o How-to-do X1tf:i¥J~>lt: "~i-lt:3Fi1tm~Ji!t¢)J¥iJ~2:0flliA8{Jf!JEI¥Jt~f'1t" ~ 

-~>Jtjt~~JtJ-T:kiJ!f)(*o ~;f-f~~~::%;f§~jci¥J~rrsf:E, {Ei.m§J'G;f'B=i)- GMP ~ 

JL + =~i¥l~>lt: "m~~JtJH:S:tji1f:HJ'l.:itt1-T~i-l, _§_EfT JtJit:S:t:3Fi-l:HJ'l.illl~ffil-OO 

*::%:k~JEo~*~*m~~~mJtJH:S:~m:HJ'l.i¥J~~-~~-~m::%~M~H 

:1:-fH~ii£~~~ 1 1ifllf*ic*!¥Jey)i!{¢Jj•lio" 

*$0~~~:H~*~*~~~~oom~~~~~:H~*~JtJ~c~~~~f'•) 

m-f*iiE~~oomt1J::%§~jJ*m~~8{]t:3Fi-l~~~i-l o ~;t:--t~~~mxt § ~i¥Jf'£E:t:S: 

;f!J~~Vff*M~{}t*~~Jr:h.l:t:fft~, rm/G:ZkmJlJi±-th~~~$m~~¥iJ -~lf:iiE-=!=5 o 

tt:S:~*-•~~JtJ$7'G:it!:B~m.~~ey~*m~*~f'•~¥Jm#m.#~ 

~~tt•~*i¥l~mmM~C~)ffi~~m1ER~mmAA o ~~~~fikffl1EMI¥J@ 

~~m~~m1ERI¥l~mmAAc*mm~•l¥l~m~~~~m~g*~*mM)~ 

lfVrJT~.ll. ~ rtm AA ~ o ~ ® @ J®rxm~ ¥U 8{) fffi!J ~~ fik ~~1ft::% JtJ i¥l , ~;r--t ~ :J£:: ~ ey ~ 

*m~®~~~{)(:Hf:X.*1st~i'PJ»2$*l1Rnf~ o 

OO*H:S:ii*1.W.~t1 JJF I139-2oos ~ it:S::HJ'l.tiiEmAA:nflliE~JniJ~~~ ~ xt:tzo 

fi!J:OfllJEit:S::HJ'l.:t&JEmAA C ¥i: ~-1.W.mi¥J~JtJffiOO:Zk ":t&JE" frSZSJJ, rm~~ "~ii" 

frSZSll) :tJHB T:tzorl*JnU~~~ o 

~~1:~1E~•ntt:S::HJ'l.:t&1E~~~.m*mm~JtJH:S::HJ'l.i¥l*~~~ 

C~H:S::HJ'l.i¥JI~~~-M~~~~EffJtJ~E:t),tf:S::HJ'l.i¥Jtl~~>JtC~-:7cft 

~~~--·~·tl~M:I:.JEtl)~~H:S::HJ'l.i¥J~JtJ~&C~VF~~#.~JtJ 

~N~~~~&)*liflliE~:t&JEmAA o 

~_mu 2 = :ojijJ£it:S::HJ'l.:t&J£mAA. 1r J'Gm ~1ifllm~JtJtt:S::HJ'l.8{)~9W:S: ey~·ii § t:3F 

R; -ftit:S::HJ'l.i¥J~91U:I: ey-®·11: § t:3F R ~ 90% ( 00 5-6 )o ~ll ~~¥±~: 

• tv!U:S: ey.®·ii R ( t) ±~*1iE~;ftF-J; I I :HJ'l.i¥J~1:$:·11:§~!llRBti'BJ1HtJ§ i¥J:'li{i§)k f.; 

• M:S:ey#tl§~R:Zkm~;ftFtf:I::HJ'l.i¥J~~tt~~:it!:B~~liflliA(~~-:t& 

1£)~f*~~mAAmi¥Jil-~moo~i¥JM$o 
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0 Yf:l2!;jf8iJ;f£ZJ:ESti'EiJ IBJI% ;f£Z}:EJI§i~£i1BiJBt iBJ t 

~ 5-6 l!iWMP1~1i R ( t) 5£f-t~~ 

!*IJW 3 = it:S:~Jt-~1EJJ!f] ;!tij 8{] li~ 1£13!L·~ ~ t-t!!.mffl &13!L1! ~11* f);Jr~1iiit1! 9=t ~

~~~~~~~~1!*B*~n•[~:it:S:~Jt-~1£JJ!f];!tij~~1E~m#~w~oo 

1!~~1tt~il1! C "~~T-" ~~1!) *1-T*tff1Y!u• Jo 
!*;f-HJ.J::il::.illt.1±11JU1Eit:S:15UlR15til)l!fJ;!tijB;J, m ~#~ JJF 1139-2005 { it:S:~J't.~ 

1£JJ!f];!tijliJ§1E!*JJ!Ufl:l ~1! ~ C ~~5lll11ltlt!: ), ~~::il::.illt.~Jt.f*:lf&, :fiH!JXL~~*tJT~*fl:l 

~~~f!tk:iE §51- 8{] !*JJ!U 5fll~1! o 

~~~~*Bm~~it:S:&*~~!*~~~~~~I£~~~1!~~m~~it 

:5:15(*, &,~at!*;f-t~::il::.illt.m*ffl~~8{]~1! c :tmi&t$~it:S:~il15(**1-T-¥1-T~ 
nfl:l~~;jjt~~~1!)~~{£~1£Jj!fj;!tij~~;jjt~~~ o 

1£J't-1:.<1s:~J1ti!:B~·, 13!I{£~Ufti5btB;JiSJZ1iiliJ§iAfS(*:kmHi, xt~ GMP :kiJltifS(*, 

13!L~it~~~m•. ~~~m•;&~c~~~m~•~mm~*~m~it~W.ffi 

.1J*t~fm ~~ fl )o f§tl~ll, {£Jtlffl'¥5t¥1~Jfc11ltlffil8{]{£~ pH it15til, PI V..Jl&t$:E_ffi:f:JJ,I=fH~il 

~~n~~;~~m~•m~.m~~Mm~*~~~~.~·~~m~•~*B 

~~*fi; ~~**~1±~~~$&15t~. PJ~m-Jt!~M~~~~~~$&*B 

~M;M~-1±Wili~~~-~:S:it.~~W~r~:S:it, m~~ffl*~~S%~ 

YJit:S:it~t#1±~¥Y!U~:S:itWili~**1-Tt:~xt; &J5tr.gg pH iY!U :S:~it~&HIPfWili, ffl 

~~rtlr:1J~-*¥Y!u :S:, ~1~J§I&t$t:~xt5fom~T-*15t~ o 

llt&~. {±fS(~fS(*m-Bt, ~~:k~~T~~: 

• MII! (range): f5(~8{Jiifjf5tr.W§~IfF:S:f1JL 3f~HM:1co ~ll~ffii fB]ffi~~>,K 

7'J 10~16Pa, irm-:S:W7'J 0~60Pa ~ffi~*o 

• illiJ§~ (accuracy): m-fS(~fS(*Bt, illiJ§~1i'::-1-"±~~.ffi~~ o 4Jt1'"&* 

~~1E~~~~~~~~.~~~~~mm~JtJ*~~~~iA#~3tWffl;&~~~ 
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ii:i:L 

J~?it ».L2Fr:Jrrm*~m~~~~lt = 

• I!:$>1<:: ~OI!;~~J3tj; 22"C ± 2"C, Wm~j; 22"C ± 1 "Co j]T-f*iiE1llll.J3t1:E 
I!:~~lti*J, 1:EWm~~~ffiL~, t9!'1 ii:1SCH1llll.J3t~lt1iftilt&,~;J\-T- ± 1 "Co ~o51H)(~89 

••siliT~1iitilt*~.m~•mn£~&iliit:~J3t~~~ o ~*~~~*1iffllt 

j; ± o.s"C, Jn01)(~m8•• o.s"C, 1JJf'l~fifH-f*~F£1H~1:EI!:~~J3tpg o 

· ~**~~ttn.~j;-~~lt.SM~~~lt.-~j;~*£~T$$o 

~~7:~~~~~~&~*~~~ 

1. Ml:€~~fff-111 

~~~*%~j;A,B,C~~~~o 

C1)A~~·~4~m~tz:£~·~~~~~*~~~*•~•~*·~•~* 

~~~~~~~QrPJ F£&J:il:o 

C 2) B ~191Uil:~4~t~xttz:£~ii:~~~~QrPJ*~~s9~~*•191uil:~4, ~xttz: 

£~il:~~~~~~*~~*-~il~4o~~~~~~~I!:~*~tt~.N~ 

1i~~QrPJ¥0F£ 89~£/f~il: o 

c 3) c ~tmu:I~4~t~~ AlB ~191u :I~485rs9~~*•191u:Ii~4 c **~~~ 
191u:S:~4~)'f- ), ~o.RJti-T--f.&:·t£191Uil:t~7R~l'Ji1Uil:~4. 1:Ef5EJt!M9'i~~it·~fJ:7G 

M1iftilt~>J<:.&~m7Rtt~Jtl~~il:~4.~ii:~4~~~~~F.I!:I*~-~ 

~I PFmN~~QrPJ o 

2. Ml:€~111JWJM 

( 1 ) AlBIC ~191Uil:~4~ Ji-T-OO~U11d!Jtl:f&!E~1.5E~, mfte5Ed!Jtl:f&!E89~*itilr! 

~1.~ >J<::itH-T mJ M:f&!E o 

C 2) /f>Ji-T-00~5i.i!Jtl:f&!E~1.5E89 AlBIC ~191Uil:~4fte¥.~8T~1.Jn0~:M!i:: 

CDA ~191Uil:~4~:ttMrlm!M-f.&:·~t'5LT~~~mJMj; 1% ( t~~)t(·~{5Li)ia!Rtt~ )o 

®B~~ii:N4~:ttMrlm!M-f.&:mt'5LT~~mJMj;11f.(~·mt'5Li)i~ff:~\ 

~1:E~~:ttMrlmiM~*~·~N~:ttMrl,~~~:ttMrl~~~~~M~>J<:. m~£:tt 

®c~~il:~4~~:ttMrl~~m./G$miM:ttMrlo@$~~~fi!EM~~.1ifti 

f*tmu •~ 4:tl-T-iE 11r ~1-=r ~;:$ o 
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3. ~~{)(.*)1-#Jl 

c 1) E81~J1l~t1Hl, it:l:$i'l, mi~$i'l~J3.JJX;s'-Jlf11ii;J\~l3.fti:mtfR s-s ¥9!1J :J:N*:k 

~~tt:i5f1ii¥l!U11L&;f~itxt¥9!~:1:N*m1-Ti5f1ii a 

i'¥1ti:5t~ i'¥1ti~* (~/~) 

1 nn.m.JXL!lft~I.l:;(:~·tii!f.ft 

Ql···~*~~-~~~~~-~~~-~~-~~~-~8#d·~ 
f~Jt!E!<Ji»N:i:ii*? :(!o* "~", !JltllliUU~ 2 8:51-, :im* "~". II;UU~ 68:51-

2 Jln :li)Xlilft ~I.l:;(:~·ti 

Q2 ~~~ il:~ *~Nliftii:A:s_x: tk:J:E~ r% ~ EJJ::I: 

Q3 i9!rJ:J,lh!i!:*~~ JtJ*':E~d~ftl~7H:t-~:tk~ 

Q4 i9!rJflii*EI<JtJ:i$:~N~3&/G-@-~~8<J~~~i3UFrJ dtm=*iJ8<J JXW& 

Q5 im~:!i~*s<]~i$:~3&~ GMP ?4-@-tHt\'iME!<J=*Ui!IT 

Q6 i»!rJ:i:~*~NFtl*i~iJii. Jl:{l:)~rJ:sxic~ GMP :ktltiZ:~~ 

3 nn.m.JXL!lft~I.l:;(:~·t1~rJ:5t 

Q7 9!:1*~ 2 8:5tfffiJJ-~ I'r.iJ~8<JIN~ "~", J!tA.~48:5t. 90*@]~~~ 
"~", J!t)\.~68:51-

4 !JH!#UI'm 

Qs ~~1'f +-1-TdT'dffs<:Ji~rJ:irh&* PI t:J%i:i~rJiffi:i~rJ :i:~ 4lrs<JtJ:i$: 

s :;(:~·t1~rJ:5t 

:((Q* Q8 ~IN~~ "N" A<Jifr, ~~~#J·iffi:i9N:fhi4lr~rj )t7J A ~lUJ iJ i~iJ:i:~.;. o 
:((Q* "~". J!t)\.~68:5-} 

6 ~~=*~·t1mrJ m.i§i·iH!1~rJ:5t 

Q9 !miJ :tlhi* ~~tr!lfl13t~Nx1·:J-~iiTiJfrl l!:{l:i~iJ1lUi~ 

:im*~ 6 Jm?tiN~ "~" s<:Jifr, 1J~~~%·iffi:)~rj j!:~.;.~rj )tjj B ~:J) rj )~iJiii'it* 

911*~ 6 8:51-IN~ "N" 8<:Jifr, ~~~~~%·iffi:!mrj}l~*~rj)tjj C ~:JJ iJ i9!rJ:fi~4lr 

C 2 ) tl.Hii5f1ii~~it, % n.X:¥9!~ :I: lit* il Y*:It!:1-T JWJ M ~J.l a 

(3)~~MMD:I:N*mfiJWJMtt~-.--~-~-.&~•rrn:I:N*~ 

JJ IJ &t(®JWJ:JWo 
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( 4) jft~s"J¥9!~:1:N*~*1-Ti5f1ii:5t~a 

( 5) :fr~${9tl , !J..f:Lj\:Jfl!.,* 5- 9o 



co 
CJ1 

IT% 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

W~ iii&~~l* 

¥~JJt3t*=l* 

tlfrJJt3t*=l* 

Yi~iJJt 3£* :1* 

¥~JJt3t*=l* 

i~JJt3i:*=l* 

i~JJt 3i:*=l* 

ff.j] 3£* :l'tff 

ff. j]3£*=1* 

ff.j]3£*=1* 

lliiJ*-

ff.iJ *-

~11£ ~ r~JJt+r 

~11£~i~JJtit 

ff.JJ':lt:i!:l* 

ff.JJ3t* mf 

1£~pHH 
--

i.i~fft% 
W~ iii&~fft% 

:!).t~ rBJ 

WCii&JBJ A TT103Al 03 

WC~ ISJ A TT102A l 09 

:!!ic~ ISJ A TT1 05A l 03 

WC~ ISJ A TT101A402 

WC~ ii3J A TT101A301 

wc~rBJ A TT10 1A302 

WC~ISJ A PIT102A I0 1 

wc~rBJ A PIT102A I06 

wc~ rBJ A PIT103A l01 

WC~ ISJ A IOIPI401 

WC~ISJ A 102PI402 

WC~ ISJ A 102TI401 

WC~ ISJ A 102TI402 

wc~ rBJ A 
PT103A201 Ciiti) 

wc~ rBJ A 
PT103A202 ( iilHt ) 

wc~rBJ A PH102A107 

~ s-9 i!iWmi~~~t&~f9~ 

~JfHi100 ftilf~& Q1 Q2 

( 2-13 5 ) "C ± 0.75"C ~ ~ 

( 2-135 ) "C ± 0.75 "C ~ ~ 

25"C ± 0.75"C ~ ~ 

( 7-25 ) "C ± 0.75 "C ~ ~ 

( I 00- 125 ) "C ±0.75"C ~ ~ 

( 100- 125 ) "C ± 0.75 "C ~ ~ 

( 0.1- 0.3) MPa ±0.006MPa ~ ~ 

( 0.1-0.3 ) MPa ± 0.006MPa ~ ~ 

( 0.1-0.3) MPa ± 0.006MPa ~ ~ 

( 0. 1- 0.3 ) MPa ± 0.024MPa ~ ~ 

( 0.1 - 0.3) MPa ± 0.024MPa ~ ~ 

( 0- 25 ) "C ± 3.2 "C ~ ~ 

( 0-25 ) "C ±3 .2"C ~ ~ 

( 0.1-0.3 ) MPa ± 0.006MPa ~ ~ 

( 0.1- 0.3 ) MPa ± 0.006MPa ~ ~ 

( 2- 9 ) pH 0.1 ~ ~ ~ 

Q3 Q4 Q5 Q6 Q7 Q8 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ NIA 

~ ~ ~ ~ ~ N/A 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ NIA 

~ ~ ~ ~ ~ N/A 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ N/A 

~ ~ ~ ~ ~ N/A 

~ ~ ~ ~ ~ N/A 

~ ~ ~ ~ ~ NIA 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ 

~ ~ ~ ~ ~ ~ 

Q9 ~~ 

N/A A 

N/A A 

~ B 

~ c 

N/A A 

NIA A 

~ B 

~ B 

N/A A 

~ B 

~ B 

~ B 

N/A B 

N/A A 

NIA A 

N/A A 

5£~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

tli:® 
JWJ:WJ 

- '¥ 

- '¥ 

fhli'¥ 

§rtl( 

- '¥ 

- '¥ 

fhli'¥ 

fhli '¥ 

- '¥ 

fhli'¥ 

fhli'¥ 

fhli'¥ 

fhli'¥ 

-'¥ 

-'¥ 

- '¥ 
~ 

)(!~ 
m» 



co 
o--

~% 

17 

18 

19 

20 

21 

22 

23 

24 

25 

iY!~ :liilt fr ;g f$ 
i.£:fr11z% 

!j,l(;,~ fB] 

{E~ pHit W2~fB] A 

{E~ pH it W2~fB] A 

{~ Eg~f~~~ A W2~fB] A 

~Eg~{~~~ B W2~fB] A 

m:flllf~iY!~ JE{:X. W2~JB] A 

mffJ!f.~iY!~ J£1:><. W2~fB] A 

m:mr;~iY!IJ J:£1:><. W2~fB] A 

~~~rl'fiE:i:it W2~faJ A 

~~7N1J J:£1:X. wc~rBJ A 

iY!~ iiilt fr{j'z% ~Jtl1i11E ftilf~£ 

PH102A102 ( 2~9 ) pH 0.1 ¥,&. 

PH101A102 ( 2~9 ) pH 0.1 ¥,&. 

CTL105A805 ~ l.3j..tS/cm ±2.0%FS 

CTH105A101 ~ l.3j..tS/cm ±2.0%FS 

D0102A108 ~ 8ppm ± 0.8mg/L 

D0102A104 ~ 8ppm ± 0.8mg/L 

D0101Al03 ~ 8ppm ± 0.8mg/L 

FT105A802 ( 1.6~16.0) m3/h ± 0.32m3/h 

I ~ 50ppm ± 0.8mg/L 

Q1 Q2 Q3 Q4 QS Q6 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ;flk ~ ;flk ;flk ;flk 

;flk ~ ~ ~ ~ ;flk 

;flk ~ ~ ~ ~ ;flk 

Q7 Q8 Q9 

;flk ~ N/A 

;flk ~ N/A 

;flk ~ N/A 

;flk ~ N/A 

;flk ~ N/A 

;flk ~ N/A 

;flk ~ N/A 

~ ~ N/A 

~ ~ N/A 

~¥,&. 5$~ 

A ~ 

A ~ 

A ~ 

A ~ 

A ~ 

A ~ 

A ~ 

A ~ 

A ~ 

~7& 

;jX!Ji 
)ffj:WJ 

-~ 

-~ 

-~ 

-~ 

-~ 

-~ 

-~ 

-~ 

-~ 

~ 
~ 
~ 
~ 

~t 



• ;t:f'1L 1il5E~;t:@I¥Jtttlt; 

• it:I:1SU&:5t~~J:I; 

• it:I:1SC~;t:il.ffll:JWo 

>n:Me~* ......................................... ···················· ····· ....... ····. 

•-~•A• ~m~•m~~~*~~. s~~~s~•~~~. 

~k~*~~--~m•*•~~w~~~~~~&~~~~~-0 

1tm %1:it•tJL1t~~~* ~ * ;Jt:Jtttr-;,;u;u ~, ~ *4- ~ & •~ * 1-t .~, 
liJ .:f &? J;J, ·iHm liJ -1#: ~ 7i ~ t-f l±l o 

•=~~+-• s~~~-~~~. ~~~~~-~~#~.m• 

*~-*~7i*-•~~~-rm,*~-*~-«~- ~~I~~~• 
m~#~~~~--~~- -~-~~~~~ o m•*~•ns~~~~ 
Affdt~~~~L 

~~1r'~B - -----------

~-m~*m~-*~~*~~#m~, ~-~~5Ei¥l~~o~•m®~•m 

1-t*mi¥1-**~0i!!S-7 Fffif-o 

~=~tt*i¥1~~~~.~~~~~~•-oo*~•m~.m•~~®m:~:~ 

*i¥1~~. ~~~~~~~~~*mF~~~~--~i¥l*m§~.~~B~~~ 

~*~~~-~.~-m~*m~~~~fi~i¥J@ffl~smr~o~•m~*m~ 

~H-IH15i, rm1fftl~1-T~X~--t-5i~~1-T~, :boz:UI1f*~t!ifPJ3'1:i C data integrity) 

~~~~r~*~· ~~~m~J:t~oom~i¥l*•~m~3tt~~~•T•~~

*o•~~-*~~~m~o~M~~~~.~~m~~~•m~*m*B~J£, 

187 



~~~~~fi~~-~~*~ o ~~~~~~~m~~-®m~~~~~~~~• 

iTit~tJL1-t~~s"Jt~l¥J~:;ft11Mfff'i~3R, $Jt!A1.,7& 5-lOo 

tJL;ftj~~Jl~ 

5£1iltilf'Fit~tl 
( PIC/S) 

~ljjtJfb5£~:fll[f.,J 

(~00 FDA) 

~11+15 &i'l']~':fll[f.,J ( EMA) 

oo~~llitl Fiif~W~ 
( ISPE) 

~ooM;r..J.E)iJt~W~ 
(ASTM) 

~V+IJJ¥::t'4Fi~ff't~ 
( APIC) 
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( !fk{tj: ) ( ~tl=~Jllfj Ej)I._JJJ. 

( J @!{4 ( i!il:* ) 
( ) IIiJ{tj: 

~fllu*~ :W:~ i39:9J~~E.imEli 

itJ¥:tJLft*~ 
-
ie1'J:£f~ 

C §ffi~f!M9~1XXJI3{J!li(A1t .lz:. (;<:Jit~f!Lft*~· 
jl,:flli*~' :Wt:Jr, .A.JJJ. , N*E.i~.J[:fi l 

)C{tj:~fj\ 

PI 011 Good Practices for Computerized Systems in Regulated "GxP" 

Environments 

1± GxP ~~:tfmTI'8it~:fJL1t*MH!Mi1 

21 CFR part 11 Electronic Records; Electronic Signatures 

JW;*J)tHJI\ 21 CFR m 11 15[l:5t: ~t -r-~c*if-n~t -T~~ 

General Principles of Software Validation; Final Guidance for Industry and 

FDA Staff 

$}:{lj:~ilEB~~/-ji:JJ¥:~tl : JE:.illt.fl:l FDA J\.ff't S~:ft~tlifi¥J 

EU GMP Annex 11 Computerized Systems 

~M GMP flf-1* 11 it1f/::fJL1t*ME 

GAMP5 A Risk-Based Approach to Compliance GMP Computerized Systems 

GAMP5 :r~:il GMP 1HJI\~>Jts~it1f/::fJL1t*MEEI~JXL~~~:fll[jJ:l! 

ISPE Jt:{tl!,EjifJI:tJL1t*tJ'E;f§;ks~*.9tltliti¥J , if~ _!It!, ISPE lXXI!£~ 
http: //www.ispe.org/ 

E2500-07 Standard Guide for Specification, Design, and Verification 
of Pharmaceutical and Biopharmaceutical Manufacturing Systems and 

Equipment 

llitl5 EJ ~ ~J1fftl5~t' *MEfl:lilit *s~~_m~ , ilitit:tn:UffliAt~liUiiti¥1 

Computer Validation Guide 

HtJI:tJL~1iO tliti¥1 



5.~GW~*~#~~~~~~~*ff~~o ~~~~L~~L~~~#~~ 

~~~~m~§#~.L*~~*•~o 

5.41 ~ ~ *ffi!. ~ ~**-#~iA.~l£ff#~iA., i.if.aJJ # ~iJL.$k»~1ti!.m -t- -tJt.ff ?Jt .tlfr 

Jt.a11±*-o 

5.42 xt ~;;~ iA. a1 iliJ Jt1t.it ~;fJL.$k 14-~ 1; ~-Jf-;&:. ~ -¥-:t1.L a1 ifl!h;.\ o :~H!\!.41 -~~A.~ 

4(-i't~~~~~.~~~~~~~k#, ~~$*ff~~~~~o 

5.43 it ~;fJL1{. ~- ~jt~~ ~~~q~{jil] YA ~ Jl:..~~if-~~A_~ i:tiPJ A,i!_?kM...tJko ~ 

~~~3~~Jl:..ftt%~~c~~~*~~ftftt%~*a~~~~~~~M-t%1!._&, 

)Jd~11L, i!._&A~ i!_?k ~fa] o 

5.44 1£-Jt~ ~~it it ~;fJL1{. ~ ~id1{*1'f~~{£.jf'~A1. o 

5.45~A~•A*•ftt%~,~~L~·A~~~~~$*~~o ~+L~~ 

~~M~~-#A~A.~~~~~~Ao 

5.%~~~~~~M~A~#~~i-~~Aft~~*~-~~#~~~~~ 

"f1'f-~ ~iC.~jf-}Joy)_iftl~ o 

5.47 it ~;fJL1t. ~ ~A.a1 'Jt.J!._~ ~ >llUJBti!._;tJi!AJ..tAAt, :ff-~i:liiEA,itt*, iC. ~~iJl'l 

~.M~'Jt.J!._~~~~~' ~~~~~~.$k~#~$~~~*-~#~.&~*·o 

it.~~ i.if. ~ -~ ~ ~ -T lJh.iE~k. ~ o 

s .48 :t' ~ ~A. ~k f* A -i.9i .t;r-~ ~ ft it.~ a17i<-7-.A1.-!-~ , 1£-Jt ~ ~it ~17t -~ ~ic. o J'JT ~ 

it ~;fJL1t. ~ ~A..tS] ~~ 4H%1iLt/' 3~o 

5.49 F.t*Jflit ~iJL ~ ~A.it.~4-tt%7r, ~ *m $~:t A.*~t1<~ jUC.~ o 

~~~~~~*m~~-~~~~~~~~~~~~-m~*m*B~~o ~ 

~]l?t:fJTPI*ffl/GIPJI¥1~~*1-T, 00 5-8 ~tl:\ T ~~]1::5t:fJT8"J-frP~;:ijs:~.:r\ o PJ~~;:ijs: 

JJ-45 ~mJ:itW~f** ~ :5tmt19J::I:~~]]:W~;f§_:kpg~~ ISPE 8'-J ~ GAMP 5 :f!if¥j ~o 
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ff!"; cp ~ 

~ 
// 

cp --~ 
ff!"; --f.---

~ cp 

1 

2 -
ff!"; 

---f-

f-

~lil 

cp~JXlll.& 

Flit!:=Xt.~~1C~, f=,fl,lJlj::Ji, ~riJifey ;W;·ii ( jjJ(; 
Afili/G%0 ) l'!~~ oloJ 

3 1--
llJ~~·ii=Zii::i:ttll'~l'!~;f!lt$ llTiJW ·ii=itll'~iEZii::Efft~i!Filtrflll Zii:Jm(fkJ;f!lt$ 

JXl[!~f;Jt)t~= JXlil.&~~lj X "ilJJ~ tt IX\, [!~~~IJ=Flitt X llJ~~·ii 

~ s-s x'.tit~tJl.f-t~mi!HT~~iiEB~JXL~~Wn)! 

~-m~*~~~~*~~~~~-m~*~~~~o ~~~~~~~M~• 

m1-t* ~1tftl 89~i11~PHr:1Jrt::itHi J!.f:;jl: ~ ~~ ?HJT o 

19tl~o, ~xt~•m1-t~fi~~:fJI:!.*~' ~~-t~1:.t=~~~"!JHiJHJE5ctt•m1t~flt 

~:fJI:!.*~~m~m~~JJrt:,Mw~x~~m~~-~~~:fJI:!.~~~ ,~~~x~ 

Jti89M~fD:1J:r\:;fi3~~89¥*J!t~!J!t o ~D* 5-11 m1U/GIPJ89it.m1t~f*~:fJI:!.*~ 

~mJJ.Jtmxt~~ ~~]}:7.)( ~]g1«&M~ ~ 1~ o 

%~*•*•m~~•wrn*m~-~~MA*~£~m•~~cffla,%*,~% 
tri'C 1 *' :il!:W) a<J~jj]~ ' ~~IDW~ ltr. -jC-;f;J(~5'~ ~£e:fi:l ~a; liff;F~~ri~~tiiJl., ~ £e:fi:l ~a; lif 

~Willi* 

~Mill£e:fi:l~lif~~~XA*~£*fi~m, @%~*•*•m~~•wrn*m~• 
1J:I:t2 x1·~:t'4m•~~ C 1~a, %*, ~%* , :il!:W) a<J~fM, ~f!f'!:Ji:l~f.(;lifi'!f.J&•~~tii.R, 

~f!f'!:Ji:l ~a; lif ~ w i1 jjllf 

1J:I:t3 [l'l]at£e:fflit•m1-t~fiftWJ.l!l*m, ~~-J.;f;f,~%1l~~tiiJl., lV- &~oo~Wilm~t*m*1'T 
~:t'4WJ.l!l 

1JP:, 4 t&S ~*'l·tff-~ ~r~~~tiiJt lV-&~lif~Willi**m~-~MWJ.l!lC~M!!lJ:·~~~ 
111~ ); f~*ffli-I--HL1-t~fi~WJ.l!l*mf'F:;/g~liHI}J.=f31:, :;ig1£:~~Vii:WJ.l!ltll'd;ittk:~4ffif!:IJf~.g 

~~~~B~, -~~#~~-~~,~~~m~!!t~~~~~-m~*~* 

fij:_f=~~' ~~IPJ~*Jti~I:1J:r\:~~~®~&1:.f=~~,~#~~&~~~]g 

1:.f=ttW~~rt;~~,~-:1Jrt:~~~WJ!t~~~T~-m~*~Mt=£&A~~ 

~:klJ!*jJ!t o 

~~-J.~~.ill(PJ~~~ ISPE 89 ~ GAMP 5 j'ljl¥J ~ 897t~:1J~, xt/GIPJ~JjiJ89it. ;fJL 

1-t*~~x1tt~U!1Lt:itt1'J~JlE, ~D~#T1U~~ttX14*~89~~:7vJ\~~~:k¥.fJjJ!t 

]lty! J=f Jg : 

~~JE~*~ IttX#>~~~*~ I ttX#>/G~~~*m lttX#>~~~~~# 

( custom > configured > non- configured > infrastructure ) 
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$Xflj:;~J~j}IL ~f9tl;f!:I~7J!li¥J~-T1:iPJIJAAI¥J~11E7f?!%* 5-12o 

~ 5-12 ~Xi4~jjU, 5f-~U~D~-T~®fflltme~~&i1Eni! 

£ii:flilitJilli: 
*Xftj: 

(GAMPS 
~:J}Ij 1) 

~llJIFCJl 

~~ 
(GAMPS 

~:JJJj 3) 

'1*11=~~ 
~:fiWi71~ 

?tm:rt*Xft~= c fl=:;/g 9=t 18Jft!= 
m ~ m JiH~ J¥: J¥J tffil~i!§ 
£ii:fl) ~it-E2 
ffl-T'm'Jll!'i*tl=Vf-J:J! E{l. -Tllltl~*Xftj: 
B<l*Xft!= IXXJ~11ii:~I~ 

ati'BJ:ll!:J.t~I~ 

AA*~llltli~ 

icJRAA*%, :J:ti:P.~.&r:fttffti¥1 
:tc ~ flj[ ff Mi: iiE iE ;pfij i¥1 :tc ~ 
jj;r_t 
#}; !Jil., GAMP m m {IT£ ii:fl 
i)tJilli;~liJIJ*'~*Jli,'t':t} 

W 1-t B<J ~E:ifll JWJ WJjjJ* 
URS 

llJ 12J. !flW .AJt-ii~Hf-ili £-TIE ft!= Ei<J BiZJiH£!¥ ~-T JXl~ i¥Jf#BiZiti if1ti1f~ 
:f'J:f};~, f§.~§~X<J ~OTS *Xf-'f :cJR!t&*%, M/:iiEiEfiffli¥J:'tC 
*Xf4:llt1'JFFCJIW~ fX ~f)(~ C ]! $ Ei<J filL~, if :fJ;% ~jj;rt 
ihlr:%¥ffi:fli[ oAMP :tliim ~ ~ML~it~m1t~ ~~~m~>R:llt1'T¥-TJXl~~ 

~B<JM/:iiE~) B<J~tliJ.\ C xtW~89*~· 5E 
WJ;j)UfEPJ 12J.1-t~19Wia-\) 
~.lz:fli[J¥, {liHiE~ ~~*Jll,·t':t 

L2t&:@~ Jt:tm)Effl :Jar 

LIMS ~ ~ ( ~ M;: ~ fllf ,~, 'm' J1l! 
~~) 
~fi~*~~ ~~)WJWJjj~ 
SCADA *~ ( 'm'Jll!~liJtl.-Si~:fi~ £-TJXl~~i¥Jf#)3izitJif1tijj~ 
**~) iiE~f;ili]3izlt'ti:fliE1iftl89 QMS 

Jlt~IHxf4ii1if~F1if ERF ~~ ( ::i£:~18imt*Jli,:JW*Xf4) ~~~~JWJWJ)C;f~llJ§~.REI3 
~~, -ey E13 fflp :itt ~,II*~ C ~f'l8tmt*Jli,;\W*Xf4') ~mitif*:ff Ooi9:iHJll,~) 

llJIFCJi~~ 1'JFFCJI o_§_~) * llro *m~11ii:~~~ lcJR!t&*%, M!:iiEiHJH B<J:tc 
( GAMP 5 iflj,jjEfflp~f*~:% DCS *~ ( :5t1Vc~llltl ~~) ~:n-A 
~:J}Jj 4) 1m:~ Ei<J ~7.!Kfffi>J( ADR ( 5&1~ &!£BiZ) :t1Hlj·*Xf4 1:Et9!tliJ.\JfJ:J!9=t:ilt1'J¥-T JXl~ 

*Xft!=1Ufb~§~~ffl CDS~~ ( ~it~fi*~) ~~tliJ.\, iiE~W:*Xf4§~:J:ti;P,~ 
p]!J& EDMS ( E{l.-=f-)Cftj:'m'Jll!~~) i9:it~>J(ili1'J 

~~'m'Jll!~~ :ll!:B£-TJXl~B<JMia-\, ~~ 
C~(~f'**'m'Jli!*X#) W:*X#1:E~:%mt~9=tR:J:ti:B 
EtJ. -T~~ ilitit~>Rili1'J 
W~.At!LxE:cWiif ( HMI) ~.lz:fli[ff:, f*iiE~~~*Jli,'t':t 
a: = _t~W?t*X f4 9=t -ey §~-E215-m~ 12J..&:@~ Jt:tm5Em :Jar 
i¥1 ~ p JE llltl nX:?t 
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~JJ!J til'iJ£ ~1Pi\!7Fi9u ;!IJ!"Jl!)J?'t 

*'ZilE~ >R -El.:JMtxtPJrE:i:~ 
'/f(5Ltl/&~~ . {g-§:Jti: ~ 1 ttx1ti'J{]?Jr~r.m §I, * £L 

~f'}Effj!J 
0 R! pq $ ;fri "~ $ fF '!X B<:! IT @: ffl :l:~:bn 

~~ 
;ttUW ~ f' .ill:.%-?JUj ~14 l!:F;f~EI<:J1#Ellftfii'll1ii, -El.M 

( GAMPS 
~ >Rlt11-Ti9:it;fn ~ 0RJ I*J$;fn,.~$7F'JXEI<:JIZ~ili!Jm m~~I'J{J1#mftfit:lnt 

~Jjlj 5) ffi!Jyw,1-lt1i!?JEI<:Jttx14 ffl~14 !J!~~-1'~~ ~WJ E1<:J )C ;f~~ 
5Eili1J ~~~$JHJ,:14 J1l[ C ~~~J;Jll*, i5tiHJl\* ~F-i 

EEl, -Tili!J*~14 ( * ) ;jtJ1t¥~WiJ\~) 

19:it'if!~;f1Jrw,{-~t1il?J'if!t~ 

~£: ~GAMP40'-~.H!tcfa~~~']2 (ml14-, firmware) {f.GAMPS t:.~Jfll~~'f, itiJIJJJ\!.{f.a~m) 

#1•. a~£~~m~~~~IJ-~ . mJ#~~~•~•A~~#~~~~~~~~M~'f . ~ 

~", 1£-1- ra"i ~~#cJlfi:-1X.~ cf ~~EAf~ ~llie..I. ~ mJ 14-, t?ii.tf_-1-;Wf>fH~ PAT ,fd.tc. 4' ~~l!.~:t-i' it 
t.H~ mJ 14-

~fi~-~~~~M*m~~~ffl¥~m~~~-~~.@~~~~~~~ffl 

~~~B~'if()L {9tl ~o, ~3flittJT$k{4Btilli'ffl'?t JL~flfi~:itt1-TJE.r\~m~.ffiflZ1ii, ?trm 
~~~~~:it!BJE.rt~m~•*#~.illi'ffl'~m~JE.rt~m~W~ o ill'i'ffl'~N~. 

JffJ § ;J\tll~~m7 *~8~tJT~.YH~:L ~~ti:~J3. {48~~~!J I~t2ltJE?t)fiJfflf;Jt~-X14~12Sl 

~51'f:'l:b¥~JXL~.ffs~~-. 3f~4tA I:.J )C{4%.r\:fH~ o ( 1!1 5-9) 

@ 1JJ~ii!Xl~~W1r!i @ f:Eg;~ f.529Jit:JGu9=1fj<:J~r!Xl~~I¥.Jtk:5E 
@ it:JGui¥.1~-T!Xl~~s<:Jtk:J£ @ :'l££ri llitl9=1fj<:JJ)]~~tt!Xl~i-¥1r!i 

@ J)]~~ttJXlfl~W1r!i @ it :M Mlt11HltAt~"f!Xl~f'I<:J tk:5E 

@ i»!IJii\it:JGtlWJ!'BJ ~r!Xl~~ B<:Jtk:J£ 

~ S-9 ;m;TJXL~~B~it~tJl.1t~m~ifP~l~W~I' 

#•m~*~~~-~~~~B~~~~~~#•m~#~~#~%~mM~ 

ff* o ~tt~.#•m~#~~#~~-~~(~)~~B~~(~)'ffl''ffl'~~* 

B~ IQ ;fO OQ :5t3f:itt1-T o *fflmf;;fi:·lj:s~~~:f~WJ~*~:!f-*il~*:itt1-Tilfff~xt{bll!_~~~ 

';%~/fJfiJ ~, ~~~iJ~~WJ~::z!s:m:t_t;f§Jit&*fit~U.**s~·lfN~ o 
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~~#•m~*~*B~~~~M.~~~~M~m~~m. ~~*~~A~ 

tfH!t 11lti~EJ:~W o 

~~~~ ~~W-*~ ( :S!D*~3CI;fJBt, ~Wi'xi*if) 6<J~11JUWf71fiio 

ffM~W~~~-~-*~A-~~A&~~~~~-~~~~*· ~~~~ 

~W#~~~W-~~~~MW.W#~~o 

1f:~~~~#•m1-t*~~fF~£1tt?~-=t5rnHm~. ~f*iiE&It1C~If§nli~±:g:iJ'i, 

~I~~~~@~~~fF~~~~~*~~~~~*~*o 

~I~A3Cm~W~.~~A~~~tt~~B~-o~~~m=~~fFA~~ 

*~*:!irJGPX; o :Slo:51i!:*fflm 2 !6~Ixt3Cm~W*1-r~•6<J:JJ?:t. #-/G~iJ?.m 21fz: 

&I~~W~A~-~~~~~*·~-~W~~A. R~~-~~~~A~m~ 

~K~ o ~:5li!:*ffl~W·~~A~:IJ~. *~~fi~~*~A~ffi*fi~~.~~ 

*~R~~~-~~W*A~-~0 

#•m~*~ffi3C~.~n~~~~~~~#~~•-~*~C~)~•~* 

~-tt~$#.~~*#-*BOO~o ~~~~~~~~N·B~~*~*~~o ~ 

*~~HI~, ~ ~ {!ffl ~ f!tt ~ ~ 6<; :5t~ 5fD {;<$:*:ill!~ 45dl~ ~ iftl ~ "/G ±~ :fJD 1frffi ~ ( non

value added)" ~xt~:l:¥9:~~0rnJB<J1J~L@, o 

~#•m*~~-~~~~~~M~~~m~~~*Bo ~~~~~~K~m 

~-~~#~***fig~o ~~~~~~*-~f*if.~m~*~~~#-•# 

~1f1PJ!t:1m•~g_l3_ f46<J1~E!{5fiJ:3H& o ~ ®ic*~§~iiE~ * ~f*t~~ B~iiEB<Jt'C~ o 
~~~11JU 6<]~ffl'i"t~JOC?*~#-;fJL1-t*~6<;3Cm5fi!Jt, ~F~~:I: /GMP ~~]I 

f1(~orru6<; GEP *~/G~*x>t~~*1-T~:I:W• o 

~**~~~-~~~~~~~*~~~-*~~~~N~*ffi*~o ~~·ffi 

69~it%-~*~~~mr!, Ri~~7til (read-only CDs) m~~fF~~~j:[J<].17J~~o 

~~-.i*~ffl~-~A~·~~~~~~-~ o ~~#•m*~•nll~~w 
f*fptlilf))l[o 

r~#-tJL1-t*~zJr~, ~w~ ~mm=f!tt:/J~ic*, I!P~W~~ ili~PJ~ IPJBt 
l81~~ I~l!l3&ic*1Sl6<J:IJ~*1-Tic* o 

~#•m~*~~#~~#~~-~~K~~*o ~-~R~~*~~~~~ 

{J*/[W~o 
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~~mmatt~~~~~*•m~*m~w~~~~~***~~~~m•~. 

{i::~E\I£i~(:kff: 

A. '$ttmll* 

n~~~~~~~*m~~~-~~~MA~~~A~ili~~~.~-~~~

·~~-~~~-~*•mfi~o ***~m~n•:m:~~~~~~~~ - -~~ 
1ilfJj~~:kB{J$14:i.1fj o 

***~~nm~--~~•m~~~~~.~~nm~m:km.•~~-~0 

~*~~~~~~m~m:km.•~~•~***~~n.~***~~m~m~ 

~ffl(;1~,~--lnL11~Lit~:i.1.llt~¥14 o 

:li::~m~Y-*m~***~~~tt~~n.#M~~~***~*fiW~. 

ii}H~'flt-1--$**~8{] GMP ;f§:k'i"i, ii}Hf*:XiJ:klJ!B"J GMP ;f§:k~-~-**~*1'TiE 

~~~~~-0 ~~~-~~~***~••••~m:m:~. ~~#M~~:m:~tt 

8{]$**~-*~$itm~!I[~~8"J~~. mkJ.~~~~8"J$.!YY!$o 19tl:tm, ~.tlt~i-¥ 

1tiz£. $itm~••m~~~:ka = 

• iJU:l!J#$·~~1§£~~:k8"J ~A~~ I~!§; 

·~~•• - :ka~~~*~~~~m~ ; 

• ~ f.U~IHiss*mftitf~~~~ 1 ~m, ~ftitf~?!l:m~ o 

***~mit~MkJ.T~~: 

• ttt1'Tm~ssm~"W~IE1~,~,; 
·Lit~~m~.•~~~~~m•~~£~mj 

• M~~fi~m~.~M~~~SM; 

• ~fi!J1A1'Tit~fF C Jffi~ ); 
• #x•PJ&f§f~?!l:, ~ifX~1'Jf~?!l:A8Mi;g o 
m~~m~#.~~***~~~~~~m.#mm~~~~Jffi~M***~ 

*fi*•o ~•fF~*~*lJ!***~.m~~®•fF~$•%nX;z~c~~ma 

fiZ~). ~~~~:k~~-~--. Mffi~f*:kt)t~l§~~-~~m~~~o ~~ 

••mitrn-Bu~~-~tfl3n~1'T. &:,~~EI3Jl1J: il:ff!Hl•~. :llo~ m ~MrBJ~iftil~m 
~WHBJ o 
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B. ijjf~l!Jf~~~ 

~~~~~~m~~~~~, ~•~*~~~~~~-•m£~~~~0 ~~ 

~1fftlt!~~~~JW.tk:-Tit1HJLf-t*~3~JJWi o 

·~~M~~~~~~~ffl~~~~*m~~IN~~*~~A**ID~W~o 

~ffl~%~~*·~~fiffl~~~Ao ~~,~~-~~ffl~%o 

·•m•A~~-m~~*~£~QR~~~A~*Bo 0m~~-~~~~~ 

~ *mg1H?-15J'~~RA~litlt iJJI'PJ~R~~~m 1!!o 

·~~mw~~~~w~~m*B~~~~~, ~•§*m~~~~~~~ 

§1Po 

·~·~-~~*mw~~~m, *m~ftwm~~M~#~w~m~~m~ 

W~o 

• *m~x1#/G!iiJ~ffl~iJJI'PJJr:l-@. ( ~J.liJ ), Jr:l~iJJI'PJ~R~~~*~~:il1JlUl{~~R 

~~:J;J..tnU, f5Z.~{f{PJif'f![R~~*~!.I6,~~-{~iJJIPJ~J.lU o M1!!*m~Y~i~:ffifflm.ffl 

~~~:FJI[~ffl~, 1l~*milli#fffi~£~~J.JU~m~ c ~om~~ffi) *~~jc.JtM'iJJ 
IPJ~tfftl o 

• ~F~~tu~~~:FJI[~ iJJI'PJffl -r~1-=r GMP :*m~m*-X14~~•mf-t-¥~5fo~ 

liiliN~s"J~R~~ o 

• /G~~~:FJI[~ iJJI'PJ~R~~~~5fU :6:H§:*:1J o -0"tl~o, QC ±~~~:FJI[/G~~t~~~ 

~~~~~~*m (~0 HPLC, GC. UV) ~*m~:FJI[~ o 

• iffilliffl~/G~iJJI'PJit•mf-t*m~:*m~~~, ~o*mBt#. x141!1JiJ~m~~~ o 

• ~m.:sL.iJJI'PJ~.v.~~s~,;m~m• o m~m-~-ELm~~fH.tffl-TiJUUt#~~ AMJ~ii;~ 

lli-t~iJ~::f4 0 

•*~~~RfH.t~~~~~~~~*~*~~~,'El.:ffi: 

0 Jtl~!r{)J-; 

0 ffl~iJJI'PJJr:l~; 

o *~**~sm~at~,~*~Bt~~m*•~*~Bt~ o 

ffl~ ~~m. ~R~~~£±g~~ SOP ~>R*1-T~£, ;Jfffi;f§:*A~ ( fflHl~:FJI[~ 

QA) tttr-t, ~m*tJIA~:1J~~:X:~*m~:FJI[~, 3f£~m~m1!!o 
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~)]{t--J.~1:.f={t.ill'.*ffl5t'ftjj5?:11JU *m ( DCS, distributed control system) xt1:f= 

rl~*fi·~~m-•~-~~~51-~~~ o -~OOM~~M~,M~~~~-* 

1-T~~rffi~, ~oxt~,8~~~-8"J ±~~~*1-T~Bt ~~ . .3:11£ ®f~11JU,8illirl*m-W: 

~~~~moo~, *m~~~f=1:m~.~0m~~~~A~~-~~-~•*R 

m~mA,*ill~*~*~*fi~t; ~-~oo, ~m~I~~~•matt~*· 

~*m&mm1:f=I~±~~~c~~--~~~ff~~)*fi~~~~ o 

~~:E_I_!:J~j:}.fPJ3't'i:;ff~8"JJXl~~, ;ff !16'~M DCS *m:91~~*1-T~lfE5ttiT, iJ1,~Jj 

m~~-.*~ffi~~~~~~m~, ~~JX\,~~m~~mOO a *fflFMM~~JX\, 

~Wffl~IA,MJXl~~m~tt,F~tt~m~Mtt-~OO*fiJXl~Wfflfl5t*~ 

~-~JXl~*~C~N), •m~~*~*~~~~~JXl~o ~~m~~fi~~N~ 

i-Hii ~N, ~o*JXl~~B~~¥!Jm~~7K3fiJ!U-b\~JXlrl~if11iim:91 a 

• F£1'1Il~8"JfiiH~ ( 7& 5-13) 

F'iti C ,~if~~) F'i:'~ ( &:it I rt~]~Dio] ) F'i:fi 
!Jt~W. 

t:k.!Jl~x1- ,~ iT¥5t1r ~ Dr"J tX.~~*m.F~&•~rt•~~tt&1r~~ 1 

t:k.!Jl~~x>f,~iTF~1l;N1~1%~, illntz t:k.~~~*mF~-~~~B~iT&~, ~tfi:E 
4 

~r\J!,1'J~x'~~1B.:;Tixit~-'i'f-~,f,ifrh!f -'i'f-~~~MP~*-·ill~~~F~&:il:~-~ 

tX.~~~mifmntz-~~~~c~- tX.~x~mntz-~a~ *mrOJB~9~1'J;JT, Yfi:E:@JJ.X:~ 
~~~~~ifey~~~~~ffl)~~ ~MF~&-#1:£~~-~*~·~~~-~~ 7 

M~~1r~xti:~1B.:;-B'-~%=? 19:iff cGMP :@ntz'i::k·~~~mJJE¥*~]~* 

t:k.~~-B'-~~miTF~Fli~~~- tX.~x~-'i'f-~'i::kEI~*m rOJB~t:pi'J;JT, ~-'i'f-3&B?t 
1~:, YE-L~it'i::k I 7X~EI~1jj~~iT 'JY:.EI~F~~f+F~Ii!J!O~R~i%-·14ii!i~ ~Mi:Wi'l 10 

~~~ ~-B'-~F~:e!@l 

}Xt~]Z I ~~ey~~,~ eyfj~'t':I:~W. 

~~ffi~ey~~'jj:_~ 1 

~ey~~'jj:_~ 4 
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JXl~ I tit*PI~~·i1; PI~~·I1;~~ 

fiPI~~~j: 7 

~!=:11tPI~~~1: 10 

JXl~ I tit*~iftl~~~j] ~¥ft!~~~ 

4lHx:Jj:j~:t£ttt!iJc1:rz-ru-~r.m 1 

PI ~~:tE1tt/iJc1'JfiJ :.1t:E.!ll 4 

PI ~Mlt/iJc1'J .€i ~t.!ll 7 

r.fi:fi~:E.!ll:fJliM 10 

• )Xt.~~~~ 

;fj_H@ RPN ~r1f5lbt];; 31'-~[PJ~~ ( *- 5-16 )o 

RPN )Xl~_&~~ JXl~ftll$11H/?fJ1ili: ( lli-T RPN ill) 

1-125 1~ JXl~.&lli:<$: _t PI~st 

126-343 9=' mr~&PI~st:, 1E!fffi*ti.*-zvEI9m~~1~mJ1ili:*~1~m~.&7J<-'f 

344-1000 -a- JXl~.&/FPI~st, fffi*ti.1'Ti9JffJHk: I1'Q 

~ ocs *m&~~~·*#*~~~~§~J;;~~*m*~~m*~,A~~ 

*- 5- 17o 

ff% 1*1$ IOJ!W: PI~stt~fft 
~m:Jll:~ 

~J£tta:i£ 
~it~* 

~m£~15tlifillfill:*~ JJiZ -w: ]i !iHf% w 1i!b , Q fi ~:£ ~ tJ: 1¥.1 
1 ~ tJ: iJJ i'iiJ 1H!t , !iHf% ~ W £ NIA 

-tJ:~~ 1i!b£~5t-f*tP 
.A!Ji ::tfi-tJ: ~~xt ~ m:i1!1'TtNd'F 

r---- ~iliu 

2 ~m£~:JW?t 7/Fii'IJ-tJ:~~ 
JJiZ ~:1m W ~~ :JW 7t fi /F li'iJ -tJ: ~~ , H 

£ NIA 
fi-tJ:~~~~ 
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~Ji} pq~ l'iiJ®I PJ~~tffilft 
~t!E~~ 

~lEE filii:£ 
~-fr~>Jt 

)_jiz :ff :};Jjl,;fj ~ >Jt;f;z ~~ 8{] :ftt lfE , 12]! 

3 
fflpJi!{\':p8{]7JJ§:ffil'512£~ rUi o M ~ t!E 8{] ijj l'iiJ 1iiZ :(£ ttt lfE ijj 

~ N/A 
:a El3 tttl1ttHif,{i'§1iiZic* i'iiJ tR ~~Z IW i&:ct: ttU'l o §f :ff ilhJ II 

:lfg )_jiz :(£ ;f;z ~~ tttltiW% $; 
-

4 ~:e:ttffl!i*li} 
/F ft if W: 1t ;tt: ffl !ilK Ji} , 4lj: 1-ffl p 

~ N/A 
Ji!{\':li}~J'!.:ff PfE-t£ 

-

DCS Jf- W 

5 
;fR~~ t~ JE at I'BJ * l*f'l=, ~ t!E~ :t£:7Gl*f'I=B{]t~JEat iBJ£, itJHJL 

:a 
:t£ t~ JE at 

~1M :a~~§ Z9J~Jhm ~t!E1iiZ~~ § Z9J~Jhm *15/F~ 
§Z9J~Jhm 

-

6 
1fJJ![ffl ;f;z~~~:e El3 ~~;flj :6it rg Jlllffl i'R ~~ ~ :5H~c ~ ~ ~ .fiJ :6it i'§ * 

~ N/A 
;f§*'lm1'11fJJ!l '$1'l:Itt1i1fJ.I 

-

*M1fJJ!l 

7 
~:eJEAAxtiJJ I'iiJ:fR~~:Itt1i 1iiZ JFf lif@ JE 8{] JWJ AA , xtiJJI'iiJ ;f;z ~~ 

:a 
lll ijj i'iiJ :& 

I¥~ :Itt1iJEAAI¥~ ~~:Itt 1i JE 
AAI¥~ 

ftQ'*=~fflit~m1t ~t!t t:J ~ T-1f 
8 ~ t!E~:e llCJt :ff I¥ it:ll~ :r\: *~, 6l!:Jlll , tiH!r #I fit 1-¥ GMP ;!'& N/A 

)]':~tm, ~lle1ti¥it:ll~W~~ 
-

ftQ'*={~fflit~tJL1t~t!t~ ~ T-1J 
:r\: *~ , 6l!:J.I, tiH~- ;J'Q fit 1-¥ GMP 

9 
ffl p rg JJil ;j'Q ~ t!E W: 1t ;!'&:a )]':~tm, j)! iJ J.jizllCJtffl? 1fJJ!l%il~ 

;!'& N/A 
:ffi¥it:ll~ t!E W:Jt , I¥ it:ll ~ )_jiz ~~ :ll ~Jl ffl p 

~¥it 1f J.l %il ~ t1t W:Jt 1¥.1 1:. JJX; , f~ r!t %il 

*~ wm*" 
-

!i~ffl?/F1iiZ:ff~~JJ1~r!t~* '~ 

10 
ffl ? ~ 1f Jlllffl ;!'&:a ~~ f~ r!t I¥ it :ll ~ 0 ftQ * ~ t!E rg Jllllll PJ :Itt ;!'& N/A 
~*'~I¥ it:ll~ AJJ:* I~i¥it:ll~, 1291!iU JEfi~ 

~~{£,\; ~ I!JJ ll:Jt tsi:1:. 
-

;!'&:a~ tJili :J;JUiJE AA :Itt 1i I¥ ~lliu JEI¥it:ll~I¥~:J;JEf§!, ** 
ll 

it:ll~l$"~ 
ffl £ 'f JXl ~ ?HJT 8{] 1J i* lliu JE ¥HE fi ;!'& N/A 
#I~!J!(X 

;!'& ~ §f :ff GMP ~ tJi1i ( -§ 1:_$;8{] GMP ~ r~tJili:lfg)_jiz~tJili 

12 
~m :ffl:Jt~tm, 1¥it:ll~, f~ i~PJ~>Jtf*f¥:(£~~8{J~tff¥{:\L}t, 

;!'& N/A 
1*1-¥ if~) ~T-~tm:Itt1iT Jt: 11 I¥~ A i'Jt f# it J.l 8~ ijj l'iiJ J£:1£ 

1-f~ti Jt~'f~1~ 
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ff:% J:i;j~ i'PJJW: PI 3t5¥: ti.F liE *~:iik~ ~R!Htli£ 
r.tif~>Jt 

Yf ~ GMP ffi fr. !/& ffii ±5] $I~* {)t 
~ff::J:f&&it~iiE, EL~~JEWHIJ!tl 

:iik ~ xt _t :1£ !l&:tl!i lt!: 1-T T * iJ\o !/&ffii*{Jti¥J~$~JYI5f;1ifijJEo 
·~~ 13 {)t , *{)t jfj] ·~ ~ :iik ~ && it ff filJ * ~ 7Hlk :~M1tl:P i'i5 ;:JJ z 1W $I ~ 
~it~iE 

T~iiE lt!: 1-T!I& :tl!i *1?L IE!* :tl!i JXl ~ Wft 
iifij JE *17t!l&ffii J¥J·~~~$3flt!:1-T 
~1!ffrlic~ 

r---
*{7t!/&ffii~~fi111¥1±~~ *{)t ;(ffi11{il:'if.$l Ej ~f' * ~:5t3f 0 

14 1il: 'if , f~jp * && ~ ;f;z 1¥1 ffl *17t mfi111¥1±~~S¥:~tP J¥Jfil:'if, ~ N/A 

f'3*f'F ~ Jt i"F*=&&~t.:ZI¥1iJ1i'PJ 
r--- !l&ffii 

~if 
1JZ.:;fli'llm 

15 :iik~rA1-T 9'f±-li2* 15t *15t!l&ffii m Ei 1tr JR ** ~ 
l111-T*{5t, 
* 3'A1-T9'f 
±-t!J.-li{)t 

f-----

-¥;:JJ*17t~~11iu 5E5EM* xt'T-¥;:b*{5t, ~11itl 5E*15tit:JW, 16 f?ht~tl, *15tmt:~~~PJ 
:jf:Jil~7'Gnlt't~(£ 

~ N/A 

:iill9'9l 
f-----

DCS !/& ffii 

17 *1?1!/&:tl.!i~~PJ * wz~*~1ifli~*1n'J¥J!I&:tl!iPI* ~ 
*{5tFo, 
:;f ~~1i3t 
:fJ:TF!I&:tl!i 

ff:% J:i;j~ ~~~~* ti1±~5&:fl:rt Fo* 
F£ ~~ PI~ 

RPN 
)Xl.~_& 

~13t ~$ tooutt ~JJO 

tx~~ t~ 5E a;J IBJ * 3* DCS ~OO;(:Et~JE PI ~~i,%J¥J1-ti2.AIJ!If 
1 

~1M 
f'F. *~~~~~ attE:Fo~~ § ;:JJ %3*f'F 

10 7 10 700 ~ 
§ ;:JJ<tJhM <tlhM 

~A.ffi~~at;ff 

tx~~ ~~5E:MxtiJ1 i'PJ 
*=xt'm'Jll!.ffi iJ11PJ 1±'m' Jll!.ffi tx ~~tit 

2 
~f!itl tx~~lt!:1-Tl¥~ 

tx ~~ m: 1-T J£ M i,%J¥J !Xl~.& , PI~~ 7 7 7 343 * $~ -W-3&*~1~1:.9:~ 
51':~ 

:iik~xt_t:i£!/&:tl!i 

3 !l&ffii lt!:1-T T *1?1, * ·~~¥~1L~*=&&it ·~~EI~!I&:tl!iPI~~ 
7 7 7 343 * ~if {)tfQ·~~~~&& ~iiE ~7'Gm.~l!E1ifli 

itT~iiE 
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ff:% 1*1$ Jjjfj~~>Jt M1:E:K~H~:rt $ * 
F £ Jit1: i'iJ~ 

RPN 
JxW& 

*iOC ;j!ti[-$ iY!utl: ~Jjlj 

!i&tm ~ N fA 1i :ff. ±ill 
{~/F ii'!J :k~U11i !M'7.!K'tfj 6L T , !!& 

4 {!i?:.ff -Jl-{)1 1l-fH· , * fA 1'r * 1m i'iJ tl~ * .:K 
4 7 7 196 9=t 

±i!L-Jl-{)1 

!i&tm 1l- 17} !!& 1m ~ N 
DCS !/& ffii -Jl. {)j 

-Jl-{)1 ~ !l&tm.:K ~ 
5 $ , /Ftl~J!ittcH 10 7 7 490 -Er 

{*'.:(¥ i'iJi&; :m)( l"'l 

7f!i&tm 

ff M1:E.:K5& 
$* 

F£ £1: i'iJ~ 
RPN * IIRWIJ'ifii: 

F£ Jit1: i'iJ~ 
RPN 

)XL~_@: 

% ~:rt fiOC ;j!'_,i-$ iYWf£ fiOC fit€-$ imuf£ ~j}lj 

DCS fJ't- ]if £t;JT~m, 

I 
1:E 1~ J:E a~· Pitlb~Jfl {i!L 

10 7 10 700 
~1~1:E1~JE 

10 1 1 10 {~ 
K$/F~ A.li*%:1*f'F at l't3J $tl~ § 
§ l:9J 1]J~!* ~Mlll!* 

~ A.BH!R:~ * ;(t ~ Jll! Eit .:(¥ 1:E ~ Jll! £ if)d !l\fi , 

2 
JJJ. i/J ['IJ] ;fJ( JJJ. i'X BtHJll ~ 

7 7 7 343 
~>JtJ:EWJM 

7 4 4 112 {~ 
ll!J! U11i JE Jfl Jxlfl@: , PI i'XBIJ! U11il¥ 
WJ !:frt~ tl~~J&~m tfo: 

{Ji-?JI:/F~:J'£ 

'Wdi s<:J !!& 1m £il'frlt!:1'f't9< 

3 't9<~1Atf* PI tl~ /F jG 7 7 7 343 
~~'it: fi ~@: 

7 1 1 7 f~ 
i'£:ii~iiE ~iE, *~* ~, /FI'fHifij 

JEWJ~~iE 

1~/F ii'!J:k~ t'if J.!ldfj 6L 1:E:ff. :ti!J, i~Ji 
4 

U11-T 1l- f7}, T , !l&tm i'iJ 4 7 7 196 -Jl. {)J\~, * 4 1 1 4 f~ * th 1-T jf. 
±!!J,-il-{5} tl~*:K U11'f~iiE 

DCS !/& ffii 
1:E -il- 15-Hc~ 

5 
1l- {)j $ , -Jl-{)1 8<:1 !!& 1m 

10 7 7 490 ;f§J3\I:$J: {43f 10 1 1 10 {~ 
/F fj~ 1i * .:K~~)(_ Tifij iA,. 
Hff!l&tm 
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• ;;!U§ m~~~:Ellt:lJ~ 5fll ~:if!J JWJ AA:lJ~xtit•m 1-t* tftm:f'J Mf.liiE5fi:I~:Ell[; 

• *if:Jii~, i,jjj'OJ5fp;fj(~~~:El{[~* o 
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-*~.::1::~1*.1~: 

a:::ff' :tmM11JuJ£1lft:l:t-Ff'i 
a:::ff' ~Jlj'[IJjj~.®iC.* 

a:::ff' J!3l.ic*EI{J~!J!IJjfQ;fi<,L,' 

a:::ff' !Jm:f--l-~1-:ctl¥ 9=r E!{J "PJ :i.@Uif.!IHi" fn "1DiJH·t1" 

a:::ff' :§tj'[ ttt1:.tz:iC. * B{] * ~I{R}if 5fQ 1*1 ?§ 

•~#~~w~.~~~5f!l~m1:.tz:B{]~#~*~*-•·~•*I*l?f¥PJ#m 

*M~(llft:I:~-~~)*M~~#~-~*I*l?f¥o @~~~~~1:.tz:I£~m~ 

t~.~, ~Q1Jl;t)t1*f'F , *1tt--&fttt1:.tz: , ~t&:-@, itf*;fJT ( TLC ;fir~n , /FIPJ ~ ft E!M~7Jt~ 

*,@~I£~.~-~#~~~~~.*~~-#~T~~~~!Im~*~HA~ 

~:f--J-~t~.~E!{J GMP ~{!:J:::it!1-Tiiit, 'Elffl: 
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• llft:l:;f-Ff'i; 

• iJ5t 1H!!ffl B ;t ; 

·~~, 9=r~~,~~~~~~5f!l'El·M~~~~; 

•1:.tz:I:z'JJM11h 

• ttt1:.tz:ic*litltt'El•ic.*; 

• ~~~~tHe.* ; 

• ttt1:.tz:ic**~ o 



)~~~* ············································································. 

•=+~• ~~s~••~~x~~~,~~&mt~•~~~, 

~#~#~~~~*s•~mtw~~~. ~~~~~~#mt#*o 

M=+*A ~~~&~~#~~~~~m~~~##. ~I~~M, 
~~~~~##. ~~~m•*•~•~~. ~s~~~~S##~m• 

;fif'*o 

1:i~1J'~B ----------

~~~-~H~-~~~~rlfi~~~H~~-C~~~~~-,~~~#® 

m~>,•mu•c~~I£m~,m~,~~M#), ~~rl~~•, ~~~, § 

~M~~~-~~m~~~~. ~~.~-~~~-®M~M#~A~~~tt. ~ 

llt, *-=F8x~~-I-~H~®~~-I-~~:S:t~l'1t1MiT~JnUH~£t£ifftl:itH:Yi;ti.-t o 

6.1 X. 14'- *- ~it.:fp J!f i tif. f'(!~ JJil 

6.17 E. -lliHr ~tL ·Jl-~ff.J 'f fHJ 1-f-, m.tr~, tif.~:fp ~Jtt.M#~ ~ Uii J!f i tif.tl1 o 

~~. ~~$~~#~~~~~J!fi#tl1.~~~~MM,~I. $~~~#~A 

'f~1-f.±?'f~mff.J~~~J!fi?±~k~~ff.J~#o E.~~'fM~-~~ff.J~Uii 

~#:~#f'(! o 
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~~o ~*.~~~M~I£m~.m~~~~~~~~~~-~~~~~m~n 

tk:J£ tt till~ orn1 !1lt :1: 8"1 !J&J t-t *U n !1lt :1: ;t;F 1t , ~Q 11Ht ff'm:ux ~ orn1 ft ~ & ~ f¥oc , PI v; ~ 
~~oc~m~~~;m~PI~~~Ml!lt~m~~~~ o ~~~rl~~~~n~m~ 

Jc~;f}Fit o 

l!lt:i:;f;F It~~ i~( '§J~ : 

· m~•c~~~~!J&J·-~~~•~m~).~~~-~-~~~~~~•u 

t--1-J!.ll.~ ~ 8{] l!lt:i:;f;F Ito 
·~-~~~~~A~~~B:M~~C~~~ ~ 

· ~~!J&J~CPIW~~~ - ~~~~~~~).~~~~ - ~~~~AA~£~* 

J!.ll.~~~~~.~m~~~fi~A~~o ~-l!lt:i:~~~J!.ll.PI~#AAM£*~ 

8"1 ;f§ :k pq ~, ~t--1-*!MJ ~ IPJ PI~ '7 1 Jd§ :kl!lt:i:;f;F Ito ~45<:, !&~, ;f~ifl!Hf!Hl ~m~ 

:f§ :k8"J ;t;F 1t o 
• xtrlf¥~1!5U~J!.ll.~~8"Jtjlt o 

· ~~~~T~~~A~~~~~B:M~~C~~~)*,~~~~~~~pq$ 

;t;Fit~~?;t;Fit, J!PI~~* § ~? 8"J~ >Jt, ~Qm1Jtt#J~!J&Jt-t8"JJIWfJtli:oc~>R, m~%8"1 

~*~0 
· ~~PI~~rlm~£!1lt:i: ~%~.Jt.ll. § B~pq~~~.#1EAA*~~~m 

'tio - AA**· pq~f,jlt&,~r1=~~?£!ir~Yr~r4~8"Jti.JAtjlt o 

• ~IPJf!IJ~Sj.J1l}: :j:;f}FitJ!.li. 8"J~JJ!iJ _!ft!,* 6- 10 

~~~~~m~PI~#~*M~~~~~~~-~~ffi:kpq~ o 

B. Mtmf~i~~]!!t£f!iU 

~-I£~tt~~~~A~~~.~-~~l!lt:i:~~~~illfiffi~~~- o l!lt 

:t: ;t;Fit£~121-t~, ~~t~351J B::i: : x-tt~~~~ttMx1!:f:, :1:5J~JaiFJJ0RJpqS 12 

~mt:fl!L m12~ill1-TJXIJ~i-f 1r!i o ~J£~!JB:M:f§:k, B:MS i'l~#!J#IPJi¥1-r!i o ~ 

~~~~m~PI#~*M~ ( l!lt:i:~~~* ) %M~12£~~~ffi:kpq~ o 
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fflt:Jifijfl 
:qft§ ib.&l*l$ {9='00~:Jil!.~ i.#.l3fl 

f~ll f~ll 

~;it1tl!.1Jf:*'l-ffi tt@!il! W~IB 
~~~~~-~~1Jf:*'I-~~I£~*·~~mm:•~FI£ 
~~~~~mt·~~~ll. lli*~~~~*~*·*~·~ 
fflt7](~jfJ:j1f{Efflt:f[JjDioJ~*B{J7Jc3f 

~*·~~-~~=~~~*'I-~R~-~1Jf:*'l-,9='~~d1Jf: 
~~it)Jf:~..j. v X ~"!-~ . *~~f:l~~'4:<$::!ir~-~ API, f'F~<fjlj~~ilitiJf!J-ftffljfl:j 

m::it~JJf:*'~-~~F-~tm~~-~ll~~~~.~~~JJf:*'~-~ 
~F-ftffl~~~~*'l-.--~~9='~~*-~·~·~mN 
;f,f&'~~ API ~~:l:t~m~>R*•~. ffiJ~;fU ;it 1tl!. ®~f:l~~'4 
~*~~-~.~*•·~~(~m&~•ttjfl:j~m&~~> 
~l.k~ 

;it1tl!.JffiJ4 Jii~~~I£8~%il1:!tliiil'li8{J~ii7.k~*~.lz: 

~li'd$5fti 
v X m*~~~~*~*•*3JZ-.~~*3JZ-(~m&~•ttjfl:j~ 

m&~~)jfl:j1fiE~·~~~•~*~ 

lii~~~I£~*jfJ:i@~~I£Rh.lii*~~~~*~* 
@~5(!j;l)J~..j. v X a7Jc3JZ-.~~7Jc3JZ-(~m&~•ttjfl:j~m&~~>jfl:jmiE~ 

j!Jl!jDloJ ~. EI{]J.k 3JZ-

v ~-*~~~¥lJftm~~·~F£~mt•~~.~.lL~lii~ 
9=' 1EJ~ 

X 
~~~m.lii*~~~~*~*~*3JZ-.~~7lc3JZ-(~m& (&,~At) 
~··ij:;fi!~M&~~) %i!m'iEffltift~DloJ~·B{JJ.k3JZ-

1Jf:~'4Th v v ~u*~f';f,ft\f~~*· ~~Jt.lz:#Pf5'i' ~~f'tjfl 

f~~ v t~~*~ ~MJ~-'4t~m3f~nfliiliti ·lj:Jt.lz:. 1fl. 1*1 ~&,@I1'4~;t§Jii 
X 

EI{J;f~li 

pg~;j;J v X l*l~M~~;f,f~~l*l~m~~~-~ 

I£I!tJjflj v I£M5fiJ~mJm7.k5fiJ. Jm~5fu , Mi!It5fiJ , m?E!5fiJ . 1ltH-t5f1J~ 
X J1i ~~~ I£8~jfl:j{;!t@il'li8{] ~:Ji:1.k 3JZ-*Jl.lz: 

ID!md;it v ~-~~m~Jt.lz:ffimz~~•~md::it~W~~~ . ~~~ 
1tl!.;fJ;f4 X 

~F£·M~.~R~F£~-F~~~~M*'I-

i:H£~iliti v ~-~FI£Mfi~~~~*~~. Mfi~~~-~m~~ 
~*'I-

X 
~--l'm~ ( ~u pH 6-s ), m~~~--1'~-m 
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6.2 ~iTf:f!m a ~ 

)1i~~* ············································································. 

•~+=• s~~~~~~m-~~- •¥~••~-~~~. * 
'f%1f;j:§ S EJkJ ti1'f:-JEj}to 

• J\. +7\a m --t ~ £ i. r-EX; ift~ 8kJ i~~~ 1x~, s ~ 1r 1tm a ;t, 
-JEj]t~~~~~m.~~--¥~--~~~RBM, ~M,Mi.rRift 

lJfr EJkJ ~ Jh ;:t f,f-' *l#-~ tft% $ 0 

~~1'i'!B -------------

~~#J§ Bit (equipment logbook) ~lli~Jl~~~ffltJ&i3~£~)C{l:j:, 'E!A%~~ 

ffl~~~-ffl~~m~.~••• - •~~~--~-~-~m•;~a~m~o 

6.2 i9:.~a~ ~t ~t~1~Jfl -iC.:ilt 

6.20 .i.~i~~a~1~ Jfl , ~~t , i;!J -!-~ CA.) x. ~ ":.c&..~ft.:tt iL ~ :1[-ie.:!R, ie.:!R F9 

~~~a~, ~~C~:fr0~)- ~±rr&~~#~~~. ~a~ff~~~-~~ 

.t\H'FA.~ o 

6.21 j{pi~~ -t JfJ -t ;it-# tf fa) it-A.~# P-i~± r- ' ll. ± r- ¥t ;k_ Pf iti¥JJ' Ji!1 ~ ~

~~~a~i9:.~~:ilt; *rn-trn-i-9:.~~.~&~~-•~~~rn~:!R~PT~~~~ 

iC.:i]t~-.g:~~, -~!!. Pfy:J,~~~1!Jt-?'f o 
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*~N*~*~~m~ o ~~m~~~~mm~~~= 

·~f={f£:Jtj 

• MH~, £t1?~1*~ 

• iifHiA. ( IQ, OQ, PQ , RQ) 

·1~'lllxJT 

N*B~M~*~N*m~m~~~~~ffl~~BM,M~C~~~~),~f= 

1!£:JtJMf=Jb~15f$ I :J=tt%, ~')Vf-Tffl~~Aln~45~, Jlf*jig$_IR.* 6-2 N*~ffl B ~ 
~1J"tl o 

~~~~•N*-•m•-~-~~c~~rc£~mtt~*,~&~•, ~ 

~~-, ~~f*~)mi~~~M~~~-~~M~N*C~~~N*~~~~t 

W), ~~~~-~&~~&~•m~~mmm•~~~-o ~~N*~f=£m•~ 

:m:~~u(o], fJtl~O: 

• btMN*= ~o;f!ll~W , btMW, ~;f-I-rm , *~~-, :5H~W; 

• &mN*= ~om1mw 1 &mW, Jm~W, ~~-~; 
• ;f-t•m~~N*: ~o;W~I§'ti , fltiH~mL i1:1U£F'3tmVUJL ;fli;fiL t*H.,VL :lt~Jtm\ 

-=:il--N*; 
• -~~~!h;f-1-·~~~N*: ~O~IEJ;f-1-.tW, 7CJlf=ll~{f£:Jtli¥J IBC ;00~; 

·m•~~•=~~••M~~•cm~~~~••Mm•~A~&m~*~® 

~~fFJtj ); 
• -=f1'*N * : ~o 1t:2: -=f1'*~fii, m ~ -=f1**iL <* -=fN *~; 

• ~~1~-@- nt)JWN*: ~o1~~HI1" 1~-@-tJL~; 

•xJTN*=~7CJTf=£~rc~,m~~~,BJt-,~u,u•xm~~mm; 

• ~Jk~N*= ~o~t~·~~~, ~Jb.WI~!flltr:i!.*ME C ~~~,tj:fi$, ~~, ~J'BJ,tj 

'fr: I ;f-1--fr:, lr-2:$lltr:i!.N*~ )o 
~Jlt~&~, ~®N*Mw~~~;f-1-~~!h~ffl~N*, ~o*, ~~B, :£f~~~ 

~,m~~-~~~B~,@m#AM~~ffimN*~B~~ o 

~~~B~~~~N*,~m~~B~,W~jig$$_IR.*M~(mA~~~B 

~~~~*ME>*MmA~~~B~$*0 
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~~~~~~~~*~ffl~~~~~~*~M*B~~~ffi~ o &~ffi~~A 

~-~~A.•~-~-~#~~~~o ~~.~~~~~~~~~.m~~~, 

-~~--~~.-~~~~o ~~~.~~*~fflB~~--ffi~~~~~%, 

~~*·~~*~*B~M~ffi~ o 

1::~!J(PJ;f1Hm~IPJ~*8M#,~, :)t3}1J·~~ffl8~~*1!ffl B ~. 3=H£AA*1-T'i¥~ a 

-&~16f~\: X X X -&~tlffi% : #### 

1!ffl8M f*fP.Yi§l f*fPra'IJ± ~11 ~it ISM 

2021-10-05 1!ffl X X X f"'Jj!,, X X X :ftt% 7C :XIJ :R: 12021 - 10-05 

2021-10-20 mra M~mra . xxxFJi!J, X X X 
7C ** 12021-10-20 :flt% 

2021-!0-20 mra ::kmra. X X X FJi!J. X X X :frt% 7C ** 12021-1 0-20 

~rcmra 
202!-10-21 mra ~FIW X X X F£. X X X :ftt% 7C ** 1202 1-10-21 

~FJ§" X X X X FJi!J 

2021- ll -23 MU? 1~~# 
m~iU?ic~ 

5-!fili!/2021- ll -23 
X X X X X 

2021-11-25 liifl-i). PQ §~xxxxx *'* 12021-11-25 

2021-11 - 26 m:!li 1 xoo X X X FJi!J . X X X :flt% 7C :XIJ:R: 1202! - !1-26 

±_$p~· iJMjj : 

· ~*m~~~.ey~~ffi*~£~~Rm%;$m&~-~~IPJ-m&~*· 

ey~m&m~~.m-•~~~H~~m~~*~m~BAAo 

• ~*M1aBt, ey-t,c.~~£~~, :J:tt%RM1s8~~~ OoraJ.M1s, ::kM1s, ~ 
~m~.~m~~~AA~m~ . •~~m~~>. ~£-~tt•~~. ~~~~m 

~.~~M~*·~~~~~~~~~£~~~m%~~A.~~~--~ffi~~ 
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m1ai-c.:~U!fij% 0 

·~~•~•~-••-•~m~~.m~*ffi~~M&.~~~-•~*•~ 

~*~-~~#-%,ffl~M~·~~~ffl~*~*~ o 

• ~1i1ifH~. mi-c*~1i1ifH~~jJJj, :tm IQ, OQ , PQ , RQ o 

· ~1iM$1 RM~.m~*ffi*~£~~&m%.~~~~*M$ 1RM~® 

Jl:B;JfS] o 

· M~~~~m.mm. •~ - ·~~~~-~~*· m~m-*~*~ffl 

6.3~# . 'fM1:f..~#P5#4;fp~·##fi-J~~ 

6.30 iC.~P1%E.* ~f-6: 

-·k~~fi-J~# , 'fM1:f..~#P5#4;fp~·##fi-J~M~&,•i~±?~ 

~#;*h~fi-J~#;*h~#~fi-J~~A~~-~;~~~±~~~fi-J-~;~ 

~El$}]; 

-~~~-A~~fi-J~*1~E.~~; 

- ~h :if+1.t m ii:f_H0 ic. ~ ; 

-~R~#Pifi-J#4;fp~·##~~~~~~#*fi-J~~;fp·~~~; 

-r A..J.k ~ .;,;L ..b !'" U- ~ -"'L -Me.}- *-"" ~ b ~,r .J.-J.-"+· hh .., '·" J.)J., xro •-h 2=> 
- / J"olf11"/i1Vll, T EIJ'Vt~, /lf,/fl~lfif*/f"~~lf/J/f Q"J:!R~?'L"".LIJCK.... o 

* ~ Jffi t-k 'i=' fSJ 1*, t~ ~to'§.?£ ;fJ t-J. ~ i-C. * ~ :fJIL ;It tfd-" ft:: "m * ?'ffi)Hi" fiJ 

"K•tt"o~*~§~ft::~T•~~m~mw~ffM~•~. Hm~~@*~~m 

~-~~~~*.xm~~~*~~ffi~Anm~#~~Af*~P o ~ft::~T~~ 

~*~~~~~fi'i='ffl~~Jffi~.'i='~f*.'EJ.Mto~~-~~H~~~~. ~~~ 

~mmo ~~~-~Jffi~.'i='~f*.~~to'E2?£M~~~*~·~OO~#§~"m 
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i!~.?'5!lHi" ;fO "JE1i.fti'l1:" o ICH Q7 ;fl:!;!t{lli00~.7Fl'id!t I t~ffi:f!gj;IH±:lJ!.lL;f§J.lllic~B"JJ!i5C 

3:.!~Hc~r*J$,~,~~oT: 

·~~~~~~m~~-~~~-~~;fl:!~•u~~~~;fl:!~•~mm•~~~ 

;fl:!~hl,mm•~~~Jt:~~~~~~~~~~%;fl:!~~sM; 

• ~o{;t!;f.llZ.!=j!:EF./f'-3&~ ffm~m!:EF·~~~;fl:!±-t!!±J[; 

• EJr:i1His"Jf:I:filJ¥~~iJ\~f£L~m* I lV-R.El:!llt1~!±1 ~~it; 

• ~;r-t~J=IHc~; 

• ti'z~;fl:!'if!~t.iF~;fl:!~•tJ;r-t!=j~JII.J£t.7Flt:f4itjjte"Jtc.~xftJ:; 

· ~m~~~~ - ~~~~~~;fl:!~-~~-~~·~~~; 

• t~~e"J~J]lli\Ii~~t£~ ~tffi~e"JtJfp , ~J!ffl, :/t}i!£., ~- ill@J lli!J5Sii3"Jic~; 

• Bmm~~m~~~-~m~~•~m*!=j~~~~~~~~; 

• Jtill'. :ff at %flfi~ ~rm;r-t:l1!1-T:5t•~~*U~~;r-t:l1!1-T~1JT~• I if~frt''!Wi£ T -

5E~~~:ff~f.llZ~~-~~ o ~•~~f.llZ~~~mm%,••- #~~m~~~• 

~-)E~~~!=j~~-~~~m~•tto 

Jt~mJt.lr-*~mw~mJ£~~-~~~-~-~~~~wmJt.lL•®~~~ 

VJ ~iiE~- i3"Jnl~'l1:;fi:J:!J1!t!: o PI lV-ii:tt~oT::tf!f;Y;:EJII.;f§~B"Jic~~>Jt: 

• if;f1}1;t!;J.llZ-5fO!:EF·nl~~ ;!t~~m1;t!;J.lll. I !:EF·~~ - 1-\::~ ( ~o:W::ff ), 
±-t!!±J[ ~1~ ,@, 0 

· ~~~~0 ~~~~~~~~~~~-~-- ~~ - mm•m%~~~1±\Jtill'. 

B"J r*JiiMtt% o i~JI~!.flfit#JJiJ51IbJNJe"J~ I ~~iiEJ£ill'.r*J$1lt%8"J Pi-'11: o 

· ~~;f£t~~~ - ~~;f£t~-*;fi:J(~)~ft~o 

• 11:-~?t~ic~ o 

• $i'BJ ~J!;r--J.ic~ o 

· ~~~m~~o ~~~m~~mlV-~Am~~~ o 

rn -T t.iF~ s"J ~ ~'11: 5fo ~wH* '11: I t#J.PJ 11-m- T tffi ~ s"J ~ JJL t~~ ~ r1. ~ m-=: ffl37t 
1*1$ (:~ 6- 3 ): 
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• Jl.l[;fl~o 

• fP1lJU , Jfi~R.1;lfl:~ o 

·~ffl o 



r*J$ fflm~ic~ 

~.lz:~ Eltff>~tl!l&ic~ = 

~.lz:~!l& m:±l $if-i)tit~ Eltr-~~:rt-ffl:kWnili:tlt-liJ'ilJ£tff>~~AA c a:~ 
f/f,~fJ)i;Jl&Jl&:2js:%~P(t-•/i) 

~ Eltf-~£PffltJlit£:O~ic~ = 

E'pjff~' ili~litf*~ ttitff>~~il&~:ri:;, 83~ AE'Piff~ I 1J£p~ Bfff>~-ic~E'P.Ill~ I :JTE'Pi/&:A ( &,~ 
at, ic~~~~i/&:A ) -~=A~~ffi~ A 1*~ 

tT-~itfflic~ = 

itffl m:±l®lffl$ifffi. ic~tr-~ftffl·trt&. -El.f.!i®!ffl, £:0~, ue:m, ~1¥, *@L 
~~~!/&·' lijjjf*fif-~1/&:A-'f~ 

~rrOJ~~~:tm~:ka: 

• ~1ttl-lB"Jt~1Jt;flJtlfriJ ~~~t~1Jt;z!s:5J, PI ~~if§:k~1ttflB"J-~~W o 1tt-re* 

~~~--ffi~1Jt~#, ~~~~-~--,#~~~B"J~~~~~*o 

·~~-~~~~.~ffl~AI~~B"J~~~1lt.~~1lt~~~~~1lt~~~* 

}~~~* ·············································································. 

~=+~~ ~~~~~FI~~~S~~~: 

(-)M~F~~~F£~~~~~#o 

C=)#*~*~~~~~~~~~F£~~-~*0 

C~)*·~~-#~~~~~F£~~~-~~~~.~~*t* 

fto~*~~-~~~.S~~~-#~t~F$~*-~*0 ~*~~~ 

til, 1iJ1JiiJ~~t+t%~x;&~~IEo 

(@)~F~~-~~~~Cm%R#m•~ 

C 1i ) ~ F !i if ~ -i!Um iJt aJJ , 11 ts- : 
1. ti if Ji\Yi J-f ; 

2. f)f JtJ I ~~ij&: ~~IE; 
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3. * # 7nt- -j,Jt aJJ , ?ft m J: *4 , .P rSJ r £ 2t w. £ ~ J9(1 tif >tt ; 
4. 3tW.-!f!-~~~:~xA!~I. t:J±~~ flt rR c ~~Jtm ); 

s. :m :ir M- &:sX, flt rR it~ st J:W ;WJ ~1z$ ~ oo ; 

6. %-~ flt , ~ 1t 1ffi st # 7t J:W r,t #\' ~ , :li t: * :rJt :sX, :tr * ~ ,~ rkl ~ ; 

7.~*~.P~/"Jh:sX,~#~Jt)fJ~~~#~*· ~~#~,~~## 

SfP 4if 7t ~:: # ~ 1!f IV- 2t ;WJ rR o 

M'~fi'!g - ----------

GMP :xtJJiC¥~--t~~t"'IZ':~JMliHI"J~>Jt, fiJ ICH Q7 9=txt.±~t"'fll~1!1Ui2~ (master 

production and control record) s"J;f§_:k~>jt;f§{bt o iE ICH Q7 "P .±~t"'fi:I~111'Ji2~ffJt£ 

mm~~~~*.~~m~t"~~fi:Im~-~~~~* o ~~~~,ey#~*M~ 

{J:W:ii~J.If;<$:* ~ ?tMIZ':~JMi;f§;k~~ o 

6.4 .:L t; j~:fl ( .£ .1. j' ~" ;f§:-llhC- :i)t ) 

6M~1*~#~-~~.i.J', h~~~tM~~~#~~.:r:.t;~ft o .:r:.t;~ 

:f.Ih ~ dJ -lli'l ~A~$, *~~i.M.~ El JtJJ, JJt i 'f J.P..gl' n al.; A~ s ~~.sui. '<tH~, *~ 
~i. M.~ El $J] 0 

6.41 .:r:. t; ~;f.l J*J :t.-h ~ ~A~ 

- PJf .1.}' el.; t fa) ~A~:if+~ el.; ~ ;ft-~>'1-\J;~ (~":it )f) ); 

-fflJfJ~#~tM~~~·*~· ~~~~~~~JJti~~~~#AR~; 

-·#~#~tM~~*~~#iA~#~, ~~#i~~;~JfJi~W~,h 

~~~#~~*o ~~#i~~~~~~~~~.h~~~; 

- .1.}' -*h ?Jj-~ .i.-*.1.!'i9:.%t-; 

- .1.1' .ti11ei.J#~miJL~, ~~~: 

- .1.}'~~; 
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- lfx.;f.f ~ ~ , tf fal :i]A.¥.;}~ -lli'l ll$,. 'f .t~~ # ;:(l ( ~o :1!. rn ) ; 
- JtAi¥-1-iV~:fo ( ~) 1[1-_:c_t;:ii;fHI.JatfEl ( ~o::i!.JfJ ); 

-~~~_:c_t;~&~EJt~~~ffi*~·~~ o 

- fl ~it 'f~4t7i)£~:f~ :foffll~.:f%~, ~;j:~:i-_~.,t~ ( ~o::i!_Jf) ); 

-4'~~~~#~~~4~~. ~~#4, ~~##,#·4~~#ll4~at~ 

( ~o::i!_Jf) ) 0 

GMP :Xf::!tt' I"l;~_w.:t~mit:§158"J pg~fqxT i$~ffl i¥]~_w.}E, 1}{blJ(r1f kJ;fiUJlt~~:iF'If 

f£, ti\W;tm;f§Ells"Jr*J~, ~o:ki§!I"l;~~R.Jtm!Il~ o 

~M GMP rt~_w.;fll ICH ±!g:Xf::!tf'I"l;~_w.:t~m§151¥Jr*J~:it!:1'Ji!f!JJ£, ~;$:_t;f000r*J 

r!~_w.~):](-3& o 

::!tt'I"l;m~-&-Mt'£1¥1*£*~;f!Jt'£1¥1~~~**~5E, r*J~ElZ;fll~ 

M ~ ):](-3& , Jffi 1lt 83 ::!±:. t' ff!Hl ~ EJ , ~ :1f J; 1'- ::!±:. t' till }2: , ~ffl!Pl f$ 1¥1 ::!±:. t' I "l; , ::!±:. 

t' IPJ f$ 1¥1 t' £ , -t!I;iiJ 83 tt:;;f: tf!Hl ~ ~ , 83 191: :i:ff!Hl R.Jt1m ;f§ :k tf!Hl 1¥ ~ , El3 ::!±:. t' >g 

w~•A;f!JmJ::I:>gw~•A~IPJm~ o ::!tt'I"l;m~m~-El.15~~1¥JI"l;ffl~-~ 

:t-41)3,1@,, 1&:~1)3,1@, ~R.Jt11M"Jrt~_w.~:>jts"J;f§:k1J3,@,, JJ-1*-~oT: 
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•m~~m~*m~~*B~B,*~•&*~~~~if~~~~~,~~~ 

~~tt,lim*~-M*~-~~-~tt~£~•~m~m~~*&Mfffi~B•~ 

-~·*~~~~0 ~~~--~~~~J.t~~~~~~*~~~, ~~*~#~, 

JA §#&~8"JI§~$?t~~, *~t&B*~ffi~§#&~I*'TMY&&tffiic~a 

M*W~~§#&WB*~,~~*ffl~ffl~~~~-C~M~-,~~~fffi~ 

~m~~mf*~~tfl3~~~-~m~~~~~~~~); ~~*m~m~*~Y&li 

(~~~~)~*·~~£;~~*ffl~*~*~IA~~-~~~~~£~~~a 

~ x>J /G 1PJ ~ 7J\! 8"3 ~ ~..j. ~ §#&i'J ~..j., Jm ';lit~ ~~i'§ ~ 8"3 ~ ~tffi f'i~:tf ISO tffi f'i, 

~§#&f,f~-f~*~~~~ GB/T 2828, ~if~~§;!'t8"JI£~>Jtfn~tf-*~;f;Jil,~, ~ 

;J<i~~;t;Jil,~A~~*~;t;Jil,.WU o 'Wtl~n , Jm1it'lf&~nT: 
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~1-*~~-f*~1~=~*J:JT~!J1U: 

• ~~..j.,~,14~ n:::::; 3 at, •14~~~; 

• n Jg 4~300 at' ~rn +l{Lf:; 

• n > 300 at, ~rn /2+114o 

~§#&M~-t8"J*~14~** 7-6 AQL ~JJ!U*~: 



N 
Ul 

~ 7-6 GB/T 2828.1-2012 .iE'm~~-/.X:!IM$1.i~ 

~l&J.ili:iiti!l[ ( AQL) 

:tlt:l.il: ;fif:<jl:fit :fif:<fl:iil: 0.010 O.Dl5 0.025 0.040 0.065 O.JO 0.15 0.25 0.40 0.65 1.0 1.5 2.5 4.0 6.5 
!¥~ 

AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe AcRe 

2-8 A 2 ... 1 l t -t 0 I 

9-15 B 3 0 I t 
16-25 c 5 0 I t • ---- ------ - --- ---· ------- ------- ------ ------ ------ ---- ... ------

t ' 26-50 D 8 0 I 12 

51-90 E 13 0 I t • 12 23 

91-150 F 20 0 I t • 12 23 34 
--- - ------- ------- ------- ------ ------ ------ --- ... ... 

151-
G 32 0 I t -t 12 23 34 56 280 

281-
H 50 0 I t ~ I 2 23 34 56 78 500 

501-
J 80 0 I t • 12 23 34 56 78 10 II 

1200 
---- ------- ------- ------- ------- ... 

• 1201 -
K 125 0 I t I 2 23 34 56 78 1011 1415 3200 

3201-
L 200 0 I t t 12 23 34 56 78 1011 1415 2122 10000 

10001 -
M 315 0 I t • I 2 23 34 56 78 10 II 1415 2122 35000 

---- ------- ... -------

t 35001-
N 500 0 I t 12 23 34 56 78 10 II 1415 21 22 150000 

150001- p 800 0 I t t I 2 23 34 56 78 10 II 1415 2122 

l 
500000 

500001 
Q 1250 0 I ··l· • I 2 23 34 56 78 10 II 1415 2122 

·-l·· 
.&_;!'l;l!.(..t 

+ 
------- --- .... 

R 2000 I 2 23 34 56 78 10 II 1415 2122 + 
t : ~-Fir* T diia9 ~ -~#tf-:t~ o :llo.J!U.f-;f.. i ;f-tA~ii¥t i, Ji!HAAt 100% #i:~ft-o 
j: 1~Jflir:!kJ:.diJ~~-~;Jih{.f-/5"~ o 

Ac: ~:lf,~9:.:.4't o 

Re: ~e.l!9:.:.4't o 

10 15 

AcRe AcRe 

t • 12 

12 23 

23 34 

34 56 

56 78 

78 10 II 

10 II 1415 

1415 2122 

21 22 

------- ---- -- -

------- -------

25 40 65 100 

AcRe AcRe AcRe AcRe 

12 23 34 56 

23 34 56 78 

34 56 78 10 II 

56 78 1011 14 15 

78 10 II 1415 2122 

10 II 1415 2122 
-------

1415 2122 

2122 

------- ------- ------- -------

-- --- -- ------- ------- -------

--- ---- ... ---- ------- -------

150 250 

AcRe AcRe 

78 10 II 

1011 1415 

1415 2122 

2122 30 31 

30 31 4445 

------- -------

------- ··- ----

------- -------

------- -------

400 650 

AcRe AcRe 

14 15 2122 

2122 30 31 

3031 4445 

4445 

------- ------ -

------ - -------

--- .... ... ----

------- --· ----

1000 

AcRe 

3031 

4445 

... ... 

---- ... 

---- ... 

-------

--------

"'! 

~ --1"-
IITI~ 
!'iiE 



~~-.~~~~~~~~#~~**~~c~~~-•~M~>.~~~~w 

1!!i ( ~Oi~!Jm~..j.f£IZ::9=r8{)Jf.l:ii:f!J:fttii:*;j\~) fOffi~~JmPJJ2A1ffJI[±-tl!,~yJIR;f¥:14~ o 

~~~-~~-fi~m~IZ::Mm.~•~~~-~~~-~~~-!lm~~~ 

~ ~u * ~ ~J3 -if~ n 8{) !1m ;.f-'4 8"1 J'J-.1-*ft:P 3R: 0 ffu ~o = 

·~•ff&~~-•~••· ~~~-~~~~-.~®&~~~~m~«~!lm 
~, -f.J9:3f/Gttlm&~9=r1t~!lm~~t2;1~S:5t, ~~PJ12Am:f¥/Gti¥JW o 

·~-~~-~~~-•rn0m~/G~~0m.~~~•rn0mJ3-~~ ~~0 

m 81.J!Im~--t. ~o-~f':1JB;fi!J]Z3ft8J'l. T ~;f.§81.J11H!f-=t5, f£xR:1J~nfli~-81.J~::I:~Jlt[ 

1*~3fHB~~ffi~~~ii:~~~~~ii:-ff~$-~.PJ12A~~~~~~~~~; 

~*~-~~f'~~9=rM-~$~~~~f'~.~~J3*-~*~~9=r~f*~. R 

~$-~$~~!J]Z~~~B~.~-$~PJJ2A~~o 

·~~Iz::Mm.&~/G#~&~.m~•~*t!J'l.f*~mm£~~~!J]Z~~ 

~~~~~ma~~.-~tt*,M~m~~m~q=r~f*-~~mo~~~ii:~~ 

u~~!lm~· ( 19tl~O, ~0-~'~*81.J:!t11£~~ii:~~#-, Jf.l't*:itt1-Tf'~;JfwU :t/7#l81.JJm 

~, _ffi~.?'t!i11£~~PJ~~~wAm~, ~u~JJX;~~~::I: ), •i)(:tt~:itt1-T8"J~~ti!J]Z o 

·~~~®/Gf£~~Mfi9=r~m~~~~~ii:~~~~!lm~.~~wm~m.~ 

~~5'H~~WM7anu , ~ J'BJ fl~mm•nu~, PJ12At&t!~~~~iW1i!i~~-m:r¥~;ti o 

fi~~#~~-~~~~Jlt[~ o ~®!Jm~~~~-~~:ittB~!J]Z3fWJ'l.~~~ 

!J]Z11*.1~H=5, ~~AAx~·1~~-8"Jti!J]Z11*.-tf:itt1-TW1i!i o 

D. mif~~:rv!W!H-J:\:8{] ~ >1< 

:Ittr!lm~--~~M~!J]Z~~~~~~m!lm~~•~~*·ffi*/G•~•~~ 

•mPJ12ARti-~~M~!J]Z.~!J]Z*~~§~¥~~M$*~#.IZ::~tt.~~ 

-~~ii:*~f*~~PJ3ftJ2A&~~:f!J('='~~¥~~ii:~~*~~ o 

~~PII2A~-~m~~~~C~Y~m>~~I2A~. ~y~®~§~~~~ 

~o •i)(xt~~3Jij:fl]f*J_m~ti!~8{JJ_Y1 § ( ~O~ii:~) -~/G~~y~!j]Z~~o ~y~ 

AAC~Y-¥):ittB-~~~.~~~~-~~~-~~*:ittB~~.~~~~~ 

~:¥f o ~{~~-~1t£Bt, ~:!tJfJTW1"i!i~::;;f~~~~~~~j>~fi~~ o ~0-~~PJ 

12A~Y~UR 1~~3108'-Jfi~, .i)(m:J'¥J'l-~1/:1~'~:f!J~ ~'~8'-J:Jrl't, xt~ ~~--ttt58"Jf?1J 
' 

;.f-'4 rm§. rr5'~~31'1 1rrt •~ ~ ~§ m~rpr § ; ~o*1!5t~ rr5'~~31 'l . •i)(m:f¥4:.ifl3~ 
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•ffi~-~~~.•~~~~m£~~~~;~*&~~m£~~~~.@~*m 

~~~~$~~~~c~~*·~**~~~.~~m~~~&~~>~*•~~ 

~~fl:];;*~ YEo 

~~M•~~§~*~~-~~oo~~~~-~. ~~-~M~m•m~•~ 

~~~~m~~~##~~~~~~~#~~*~~~oo~~~~~o m~~M~ 

~j:f:IPJ{j:l;~~ZJ&i!Jit~~~PJjj;~1!1/E~*~·i}(~fj~~~;'j1ij{j~Je~ o 

~~-ts<Jt§t~~:it!:1-Ti$~1Hic~~~-Tfl§L~,~*$\J1. ~1~lffi~1~~£~ic~, ~o = 

• ~~-~-~~f*;fO*~; 

• trt%~Jt:1m;'j:nfti ~1-t;1ll?J; 

• I&~ B WJ_&~p~~l& B M; 

Ji'J.-1-*E!<J~*-EI:J% : 

• §f~ffl¥U~~~~~~i$~1H1i~L~,; 

• ifEI:k~~?Jfffl¥U~JJt·~i$~1H1~-~,; 

•zt&tw~mB£.~m~~mm•~m•~~~~~xmB; 

• ~t/it;'j§f~~t-J-1-t;*ttt{J;:{~,~,B<J.tEI:kl!l*, *~~~jjlJI!l~~~. ~~~-§:J%1!i 

1'~~~~~Jffi:~~?J&tw~%JH2~; 

• §f~€-:fitiS<Jic~ ( ~OiftlU.i!i{.lL !ttf~;fo~·I2Slr ); 

• ~~~*~t~rt:x>t t~s<J~*; 
·~~~~~B<J~~m~~~BWJ.~-~~~~m•tt.%mtt~~-~B<J~ 

ll~iftl:~~:ttAs<J~~~ B Mo 

~~&~*B•~*~•m~~. ~~¥~~~~?JrmB<J~t-t~mtr*~*~ 

lt~ ( IR) :it!:1-T~J}U, {g~~~:EJe~~Rffl IR ~J}UT -tttJffi:t-1-, iliN:fr§-~tttiX*1iJX IR 

tiiftlU, rm~li~J!'Hffi:tttB<J IR l!lii!f ( 1~?Jl:T~£ttt%~t§tift1U B Wl) *1i!£1-Tfr§-tlttt{J;:8<J 

~~--~- 0 

~~~~F~B<J•m~7J.a&?J&twPiattw~~*.~~•~•m~~B<J~ 
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Ml;t~SZSIJI¥JJt~tt, PI 1~ttrc1:.'~:flfk, fi5i.btft~i¥Jilft1~te:m o 

--'i'f 3& 1NiU ~ 1¥1 J)ji:jZS] if -=f : 

·~ML~~~A~N~F~~~~~~Mli¥J~OO~rT; 

·~ML~~~A~~~-$-~A~N~:ittfi~~l¥1-~.~g~~~~~~-

*~' ~:±l~~JJ~1-Ttk:JE o 

•~**&~i¥JfiZSIJ~~~~~m~~gm~~-=f: 

•mZS~J•~~~~rr.~~m~~-~i¥1Q*~~;*~~~~~~iE~~*~ 

i'PJ!Ml; 

• iflt~Jtt& 1JJif~~, fl. E!P~;I't~ A 1~ Ml~~; x-t1NiU~if§.3Htt&i¥J EfT~ ~t-t:itt1-T 

i¥1il, ~n51i!:1JJ~il¥U¥1~~&1, Dll~~&1£*'T:itt1-T~Ml; 

• x-tf5Effli3:®1tt&~t-t1:.rca9rc&1~:S::itt1-TJELUffi~i¥1il, tk:J£~~71~1-T~illi~~ 

? i£tf~~ ::tZSIJ :§ @J ; 

• {~iT~i9!~ , -~;f!JJ]~1-TifllkS9 SOP, {~iT J§-:Xifif§:kA~ :itt1-TtS:iJII; 

• x-t~Ml~A~:itt1-T~mPJ#'i"ti¥J1?rJi!JS:iJII; xtif§:kA~:itt1-T£*'T _tf>q;;!f~ o 

;lftft~Bx-J;!ft fjtmjfij"i¥J~;f.f:itt1-T T 15 ~1tt&i¥J~~, ~51i!:~$if~, IE:~t&M 

~rT~5E.tk:5E~Y~~i¥J&~C~#~~~-&);@~IE:~§B~rrl¥1*~~~ 

~~m~mmjfij"I¥J~m~-®~~.It~~m~~®~§&~~~ifmmjfij"i¥J~m 

~.@l!&~~y~~&~i¥J~§~~~~i!®~§.i!~~Pffi? 

~ffftl&f!!k: T~nT!IiJ!Ml: 

• ~•t$1'1EifiE:~ ~fjtmjfij" zrBJ 1¥1~- rPJ !Ml-fjtmjfij"~~; 

• ~-=f~~r_m § ~%1¥1~14~~>Jta9iA iJUPJ!Ml-:ittr~t-t~Ml~~ o 

J!W**I¥11-TZSIJ: 
• Li5ljfVVJt$a9~m, :itt1-T@Ji®1JttJT, W1il~~~if~:S:t$i1E~~-rm:x-tz-ru-I¥J 

rc&1~·~~~ifff! oo~u~; QmW1il'li&.tk:5E:;lik~J1~1-Trc&1~m ZS~J:§ @J*~rr ; 
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• Wfil ;~tfm~ t-tt$ i'i:;lik~ ~if~~ 1'6J IMl; 

• QM'Ii&.tk:5E:;lik~1~iT~t-t~:S:t$71E, ~n~ !16,~, :itt1-T:f~ JEB::!N $:fit; 

• ~-IE:~fnfjtmjfij"zrBJ I¥J~:S:t$r1E; 

•~-=fL~I~tk:}E:;lik~PJ~~Y~~~§ o 



·~~~~~#~~~m~~~~OOW~; 

·~~~~~~·~~~~~~.~~~m§~~§~*; 

·•~w~~m~~-~IA~~~~*~~~-~-~~~.~~A~m• 

fFtl:; 

• xt-T B 'ffl'~~~~~f-1-~*~~f-*JJI'l±~OOW~~, ~~~m#~~r_m § tmX;y :& 

t~iJo ~~1-!:f:~*, ~~~JEMX>tf;ttlllZ~~HFI*11r:itH-T~~ t~tlt~*; 

• #M~~tmX;Ytk:JE~3tt#·~x1-!:f::&ic~~~.1G~, ~~A~m~Wl~; 
• ~~~t-!-11±11lfit:rJnrOJ»list, ~~~if§m~-*m:itH:YiJIJ~, iSJZ1ii, ~~;fn?Jt:itL 

7.4 !Jeff 

1!~~* ·············································································. 

m-a~J'-* #J !fl-;fl:l f' £ m. ~ tR :Ji;lt'lilffi: 14" !t?t-:Jtr.Jit.ff;fl:l %1 ~, :t__ 

~~:#._~m~~~~*~ili;fl:l~~~~ili~~~o 

m-aWA* ~m~•~~~~*~~. m.~14"~m.~•~~fi. 
~k~l~~-,*~•*••~w~~#J#;fl:lf'Jh~~M;fl:l~•o 

~m~±~-~~~~*~l~*ff~~~. #J!fl-,f'£•~*~~ 

1if /F ~ ~;Z -=I=Hm 1if i* ~ 7i ~ # ili o 
m-a-+~* m~~ -~ ~£~f'~m14"re#s~•~.ff~. * 

m + J'-* 1if :r± ~ ?tH'f J.k ~ #J *-'~-, m. ~ 1'f ~ :r±:!! ¥L~_g ~ , 14" m: lltli ~ 
#~, #:r±*~;fl:J~m~S~*ffi!~m*o 
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*~~~~~~e~*fi~M~.M~*~*~~~-~ffi~.~~m~~~ 

~~~e~~*~*ffi~ o ~#~*M~<m•~~~~~~~~*~)%M~~ 

*~$%, DJg1H~£i$~1H8~1'~-'* o 

7.4o 1h#si.J ~J.lf.:ft:rm:::.fts ~ ~~~ Et .ll:.l\tf6if., 1i" ~:ft:> x.sz.,'-5" ~ 0 

7.41~1t~~~,t:ft:r~~~~#~A~A4~~~~. ~~~-~~~~~ 

fa) v:.Z 1Y!. T ~tit ;ft:r #L jt o 

7~~#~~1-t.#:ft:r~~~A~~~~i?±~M~~.~~A~~*~~ o 

7.43 ~~ ~ ~ ~~ ~ 1%1-tsi.J ~:f+'fv:.Z1t:59:.~i:>'r , ;;~1%t-F~*Bfif, ~-Jt ;gA1~ 

7.44 ~ %-t~4h:f+ A~ 4l#i.R, ~J.lf..Z.Ilir A~ 4)3tU~ ~, v:.z Et .ll:.~ *-~if-'f JfJ -T 

±? o 

~Jf'.te~~14$~-?ft:.r.±e~~Kk:t~~*DJ2iZ.~5r~~:JJxs~t~1E~* o 

~~~~~e~M~~~~~~•.~m~M , ~~~m~ , ~~ , ~~~. 

~-~ o ~W~~~~~-~~~*ft~~~~-~ffi~-'*~~~~~~~~H~ 

~J$*1-Tm'¥15 o ~~tm!f.t~trfi~W$8~RE:~ ( :tm 30cm) e~~L~JfB~JJ'im:1¥£1t o 

e~i£~!£;J:m, ~.Y~JHiFfP'ls~~Jf'.t~~~±-tft~:JJX. :\W:i:-T:ftli ... L 
~*~~ttm~~~-~~~-~~-~~~.-®~~c~~iE~~mtmP'l 

~)~~~~iE~*.ffi$~-~~~~~1.£~$ttfi~~~m~~~~m~~-o 

i±flH~®~~~B~~.~~~~ill*fi~~~m'Mo ~~~~~~*fi~~~ 

F~:i:~~~~~~~~. ~~*~m~ffiffl~~~ o 
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~~~~~~).H~~ff~. ~~tt~ffl o ~~frn•m~~~~~~*m~~m 

t¥9-*~~4%71H~iJt~~im:i:11X~~~~~11ltl*iJU:liJJtH~~:;!i!:~1~;f&!Jill:r~1~!Jill:~;r-t, rm:;!i!: 
B~~;f&!Jill:@£~~~ o ~~~im:tt~-~~~IA~~.~ft$~~~~~~ft 

~*~~OO*fi~~H*fi~~~~ o 

~~~~~~~~~~~~~w~~~~~~~~~~~~~~~~. ~~m 

•~~snm~~~~~~~~~w•m*~~~ao~~w~~~~B~~~~ 

~ffl(;f&!Jill:~~~~~m~W~Jt~~#-~)rm~ill~~m~•~~ o ~~~ill 

@]~~mw~.m~= f:tt~ft~1~~1tH-t!rl~ "ill~" a~~~m~r-tm~1-tHtt&~*¥n=~~ 

j§<j3}{)( f;tth~ 0 

~~~~ff~#im#~~Mmm•~~~.~*~~•m~~~~~oo~m~. 

~~~¥~•~tt~m~~m*~*•~o m~~~rm~.~®~M~m*•~• 

~tt~~o m~~~~Jt~~~rm~.~®~M~n*•~w~~~~-~~~ffi 

~-~~-~~#~~ff~-m~~m~;f&m~~~~Mo B~--~tt~~N~ 

Q[Q_j~ ( ~) t~f'l'E1~r~il.&45l:7.k%~~f-1-~~t¥9-*~ff~f4~ttJt£~1Nt o 

~a:l:~~1'T~x>tt::ff~f4~m~~ft~~~:l:x. ~o¥1itl11tirfJj~!JCfft~~ 

rfJj9[:ff, rm~~~~rfJj&:t~~MI:tt 2o"C~ff o IE!llt~it~~m~r-tt¥ti:~Jt~~e~ 

9[:ff~f!:j: o 

x>t~t.ffi!.JJtflJt!@tl:~f--1-. ft9t::ffiK~t¥!1JiJa:l: o t.ffi!.Nf!Jt!@'ti~~~wc•~~e~tt 

*••.t::~IK~~·~~~~!Jt~~*•*~o ~~W~~~~ft~N~~~m 

**ft-i.f!Jl([~~·Ylffi.N~~J31®J3~~ ~~Q[Q_j~~{~_3~jl;J\ o 

t::~IK P'lff:m~N%It.OOL#:~f:fzW1iftJ~~:;!i!:~~#:ktl~, im # ~im:ttx>J!JC~!Ktlfrl. 

N%~M~*-~%Im~~~W.%Im~~:;!i!:t::~IKP'l~N~~~-~A~IK~o 

~D*~f--tm~t::ffff:mt~N~t¥9-*~:>R, ~~*1'T-fr$7~!Jt%~8{]~~, ~HftJ~t~ 

NA~~-{~,#: o 

~fJJJ 5 : it J$i!t&~{tf:fiJrJiA1I~ 

( 1) § ~ 

~M$~~~~~~~!Jt.ft-fr$~~~~Im~mN~*illfi~A*·~%I 

trutlA~,#:jg S #%I1.00tlJ3~f:fzW,#: o 
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( 2 ) :Uf§iA flrti~{lf= 
·M~mm~~m~~~~~~rl~B.*~~~M~ o 

·~~#•ft~~~mf•B~~•~m•moo. m•moo~~~~·•*ft 

if~~:tl ± o.5~ ; iY!u•moo~ -25~o~zJBJ, •*ftif~~:tl ± 1.0~ 0 

• BiiPl&tliB!?:ffl %31[ 8{] Bt ISJ i'BJ fWj o 
( 3) l{R~ 

( 4) :UfftiA~~nt!! 
·~~*~=~*,~*'~m*~~~~~~~%~o 

• ;fJJ }~mt911J: 

o f-00~: ~~t£~,8/Gi~Yf 91'-, lt~~Jf1Jkift,L.,{ir:'i:~$~,8 o 

o i'i~J~~= .llil:¥Y!Uf)(fti:J¥71~:'i:~~1L:Jr!PJJ:, 1ft c PT~~-t- ), r o 

o ~,8~:@~~~~~4i 50cm DJl: o 

o mr~~t£111U~~'®~7f ;g . :uJH-M.J§-¥!¥d~~t£1ffiJ~~/G~~~$1 o 

o ~~~§~m~oo*~~~m~~~%11J~~m~tt*~*o 

A~~~PJ~fm~w~c~m~$,&a,~~~mo,m~~M&)•iA. 

fJft] iA§ li!li ~ ;fJJ ,8 ~ :f: 00 0 

• rllli~%~~-: ¥Y 24;J\Bt~~Jlil:iY!U o 

• rllli~%~?!1f~: ¥Y:lE1-T~~ 7 ::ko 

( 5 ) :UfftiA~**fJT 
m~m~~**B~#%fi.~ili~ft*tt~~~.llil:m~~~~:'i:~:tJs#.llil: 

m~ o c•~~#~~*m=~~•*,m~~~~•i'iiJ,•~~~miliWB~•~ 

EI{J ,8:tl:UfftiAEI{J.~,8 o ) 
( 6) ~~:UfftiAEI{] Bti'BJ 

?!1f~~~~xxx~xxx,~~~~~(xx~~) -~ift·~,·~~ 

·~ ( .NE4;) ~~f!-~ o 

C 7 ) -flHJHiA 
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1t~001Jt~121-t~m~~t£111U~ •~121-t~. ~f m~~iSJZfii~~i1?;m1-r o 

( 8 ) ilia~ I 52£'~& 

ic3R:UfftiArlf£ift{f{PJ{ffiij~ I 52£o 
( 9) ~~i'\?; 

t~mBiiH~*, ill~%~ B #rliU~~.Ilil:t£,8 o 



• /Git~!fm;f-J-B{];f$1JV¥o!Wi~1¥7JJc; 

• !I'm ;f-1- 8{] ~J]Jc~~?4it7'G:itt7'G tl:l :fO i!I~:t!tij 7'G tl:l a<; J~U!O ; 

• ~fijfjK~~J!.:ff~if!fm;f-J-If:;(f~*B{JU!7~JJt~{-tf::Jf:Jtt1'Jif§JlliB{J~t£o 

7.5 ~g~ 

j~~~* ············································································. 

m-s-+~~ ~w#m~~~*~AA~~~AA~#o~#~~. 

~£~~m•*~l·~~*~-~. m~*ff·~o 

m+A~ ~~~C~*AA#~~~#~~~*~~~~~), m~* 

••~•~w~~#~m•. ~~~~m~o 

~~11-m -------------

*$#m~-~tm·W~~B{]·~MW~M*M~o lllZ~-.~-~*~~~ 

1f0~£1:.tcEJr~JtJB{]J]!:;f-J-, {fl. GMP ~-Ef --tlm~~*r "·~Wf' 8{]~~1£/G~Mt 

~~-~Stl:l:ff~M~·~:#M~~JtJB{]*m,*~~OOB{]~£~-.)]{~~lllZF 

~tM-T~ ~$ n E1rtttf'1EB{]:ff~~M, Stl:l :ff~MJJ!O/G~~~I*~~~it:f~ ~;f-1-~~ffl o 
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7.50 .x,-~at Ed5 )(t ~h t+ *-H 1t ~f 1;5- ' VA .bfH!t$. 1!. JfH1. ( ~0 4 ~i at fa] :ii. *-A .1-_j: 

{f ~ ~1& ifMlf fPJt o/ )o 

~R~ GMP s~J;])E, Jit~M (retest date) 8~5E5<..~JJK$mt-J., §~1Jt-J.IJt:ff-5EBt 

ISJE, J;;u~f*Jt:1JJ~J=!Fffffi5Effl:ii, E81t.illt.u~5E~~!i#M.@:~8~ B Mo 
rcH Q71'~1¥J 'i='Jit~M s~5E5<..~J;;u~i*rmt-t1JJrt~il1tfflrm mit:itt1-T!i#JT~~s~ 

BM o 

.M-5E5<.. rmB", PI ~~r±l.±~~ 5<..::JGI3)j.ill}_~:ff, 1EJji!:iifft oortJ_mJ;_m;ErmB", ~o~ 

~~. Jit~~~~~IJt:ffM~~~~~.rmiJt:ffM~~Jit~M~;E~;~*ftOO~ 

m~5E5<..13)j~T1t.illt.~~)EJ;t~MI~9='~.±~~~5E~ffl o §~~i*·~~~ffl 

B~~iJ'I:f o 

r!1]9='~txtffitt-t~s~~t-tt#iliH~r±l, KM:ff71~~1Jt:ff~~Br~4:.9='s~~ms~, 

mm~~~9='.~~~~-~~~~~~.mm5Effi~-5E~M:ittB1it~ o 

1t.illt.~~~~~~Jit~M~ili~®m5E, ~3PJ~§M:ffl~~~~~5EM1it 

~.Jit~~§,J[~~~~~~,PJ~J[~~&~~o 

-m'it?st~~5e~M~1it~Ms~rm*~· ·!1~~~=1ft~~5E~~*4:fnttt•~::kfE!.ffl•~* 

~~~m~ii~MJit~~~~-~~~~Jit~M.*~i*~~-~i*$~$mTM 

K ~*l-1!ffl JWJ M o 

~rtt~~-5E.~~fflJWJMm~~~-~-~-5EIJt:ff~*T~~~M:ittB 

~1fftl 0 

~-T~~~ffl$mmii~~%~1Jtif~~~.~M5EM1it~*~5EJt:~·~~. 

:ittrmm5EJit~M~-~PI~*ffl~~~ o ~~=IJt:ffr~*~•~~~.1t.illt.~'ffi' 

~Pin~~m~IJt•~~M~~m%~~cm~)jj§"~~~~~~aAIJtW'i=',~ 

-~m.IJtW'i='~~:ff~-®~~~PJniJt:ff~K~~.~~~E~~~~K.~ 

~~~B~~~r, ~-st~oJo]s~JXL~.@:)jiJt~::k, IEJll:t1t.illt.~16'!~H])E~-5EBt iSJ ISJ~~ 
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~~~-~~-*fi~~' ~-~~~ffltto ~-~~-*~~-~~~~~~* 

m~•~~tt-~~~~~~-~~-~~~m~~**wm•~.~~~~•ft 

if ::A~~ 8{)*-&~PW i'BJ 1% o 
~~~§~~•ttm.m~~m-~m~~~*~~~ffl§~-~~~*~~. 

-&•~~~*B~.*m~t&~~*fi, ~~•~m~•~~A::Am~tt~m~ 

~M, zFo ~~~~t~:bo~~Y~PW-JJ\rffi § o .i5CJC1.:H'l!:~ , ~·~~m~PW-JJ\rJn § o 

~~~~~~~-~ey~~MM-JJ\~M~~.-H~N::A~M~m~T, ~~ 

eywm@,::A-~~-~•zFo.~rlwmey~~&M*~~~%~~~~~ 0 ~ 

rl~~~~ey~-~~-~~~-~~~~~#T~~~M o 

~~Ff~!f-1-8{)*5-Him*~~~~~~fu~~M, ~ulffi!f-txm~~ Naci ·11:m 
ffi~a~,ey~%~~~~~M*~mM~;~Jffi•$*::Am~~ttmffi~~-~. 

~-~~Wffl~~~~~~~~~M*~fflM~~*m o ~~.--A~~-~tt 

~~-~~~M~~~~~.~~Ir~•w~*m•~*fi2~~~. -~~~ 

Fo, M*~~~M~&~Jffi)t~-# o 

x x ~;f-f, ~~-=ffljf-·IR~ o 

••mm~~m%~m.~~~-~~Wffl~~~M~t&mM.~•*~t&ru 

t&~PltlmM: •-*~ 1 ~0 

*~~1!: ];]:Pfll-f**;f¥::1f 11::*'11:' *;f¥:7W ~)t@] ~ ## *#; ~*;jq: 1::::) JIX~ 0 

~~:t&~~§~*~~·~~~~~*fit&Mc~•~~wm~~~t&~~ 

J_9!1fi!tliJ\ )o 

t&tvltl~-: 

C 1) ~t&tvltl~*1JJ14%~!f-t~~JI',t~H~l1E, JJ1UW~~!f-t1JJJE'ffl'~JiL 

C 2) ~t&~Pltl~-B~1411~!f-t~~JI',t~t~l1E Coos), JJ1UfA1-T oos ~iJ¥, -~~ 
!f-1-!.16·~ ~ 1:F, *~, QA if1H1 *1-TW1it, ~M~!f-t~'@t;fM~~, ~~**~1-T~: 

• -t-:JJUr.m § £f&~1tt~, 1EJ.x-t-T~FI!:ix::AfD. w•n!PJ~, ¥i QA tttl1EJJ§-ey ~~ 
~141i~1-T~m, 1EJ.~•~-¥}~t&f?fWJ~!f-ttEB.A, 1~-~~!f-tffl5GJJ§--¥}m:2"lit:W c ~u 
z:.M:~7.K*Itiitj, ~-rz:.WJ~~ms>t~~*1Uc, ey~ttU'iil:&~m ); 
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• /G~~:ff ~1-t:n~1::rs<J, ~!ltMHli'~J§":it!:1::rmm; 

~~:~M~-~~:ff~M:it!:fi@~%fi.~~~~~-m~AA*~~~~ 

i'SJI% 0 

• lt:lL 4500~~*1-JVJiAA~J¥; 
• f!ZJ~-I-1:E!lt;ffAAI*J, ~o!Jt;ff~{4~¥U:ff'M", {t_illl_~5l!WWIJJID: o 
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*~.:E~I*J:g: 

u ~~®~~F:iif~J:j=l8~3Clt~1ffU,~ 

U ~OfPJ~JE~FBt~~s~~:>ft: 

u 1±:ctf~~1ffu J:j=l mit:B:~®ft-zJrlJ»lf 
U ~J:j=li'SJf-*W:mtf-t~~I~Htts~Btf@'tm:~B:~1t.Z.i'6J»lf 

U ~F:ii~J:j=l8~xX75~m~ofPJ~1ffU 

~rz::ct~~~-~~~~:ct~J:j:l~~~-~m•~•*•~·~~~~~~-0 

~-~~F:ii~~~~~~Bt~~~:ii~, -~F~~~F:ii~, =~~#~*~ 

#~:U~o ~A~~~%~~-~~~,~F:ct~~~~g~rz:oo~•e~M#~ 

~-,~·~~~~~), ~-,~~&mC@~;~®~), ~~em~, ~~,~ 

~~),~~,%~,.::P~,~w,~~,AW,m~o A~~~MI~~F:i1~~ 

~~m~rz:~~•e~M·~~-,~·~~~~,m~~•~),~M, *~em 

f-* ), £I1!:1-t e mwc ~~, ~~~ ), ~~, *~ e rz:~ ), .::P!*, ~w, ~~, A 
W,m~o ~F:ii~~m~M#~A, §~F~~~~~H~~~m~:U~o :U~ 

~~~~~~-~~rz::ct~,~~~m:ct~#~m~,:ct~m~*~~m~,J:j=l~ 

1-*~*U*~~mt.mu~o ~1-ti2*1~~:ii~.:E~~m~F$t1~ili1::F1~~~~Fit 

:iW, 1i~~ttt%~~~ttt~Fic* e E81!nil~mffl3!'1W:~~tR~Fffl3t1*fA1-T ), 3t1± 

~F:ii~J:j=lffi.~A~~~m~F~*,m~~~*~H~~-M~*e~•~m 

~*,mm~*~),:ct~m~HJ:j=l~~~~A~~~~~~*,~•~~~A~~ 

~~~~~~*o ~~~*m~ffl3n~•Aw:~~~A~*•~xmil~mffl3n o 

l!n•A~m~m~F~* , m~~~*,m~~~*~~fi*~,%~~fi*~~ 

*' 3t£~Atttic* o ;zjs::!if~~£,~x1 GMP J:j=l~F~:i1~~1ffU$%~~,~:!1:!:1-i:MtJT, 

::J:tmf;!l;~~t~~ o 
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8.1 ~{Cftft 
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~-s J\. +R!l~ ?fi ;}1 Pi£ s~ !£ r- *~~~*~ m ~ * P.~ trl4 s~ I t;;J;~t£ 

~-~~ti*Hti~#;}r~*~~. ~-*Fi£~~~~~$.#4, # 
~~FJ£!£r~~~~M~4~~~ 0 

~-s J\. + .n~ m ~ 1t ir. ~~ 11-r- £ !£ r- trux s~ :Jt1t ;~;~fl. !£ r- tvx 
~~11-m~~~-*~-~*r£$•~*~~~-~ 0 

~-s }\. + /,~ )}I~ ;tir.~ 1liu Pi£ tll% t~.Pftl ~!£/'- EJ !!JJ s~ ti1t;k~t£o 

-~FJ£~J}L~~~~-~~% o ~~;}1*~~~#, !£/'-EJ!IJJ~~~f 

/'-£~~~-~(#)~~-~~~~-~*#ElM, ~~~/'-Jb~~EJ 

M1tn !£/'- EJ Mo 

~-s }\. +-!:::~ •ttL/'- £)}I~ tfr~ r- •*~ !fbi *43JL~' .Pftj *!fbi *43JL~ 

~~~~~~~0 ~;}1~~. ~~·~~~ . -~~*~$~~~~ . ~ 

~*'~~if.~ r- £ fttl_f 0 

~-s J\. + J\.~ ~ 1.1t~ ~- !:E/'-ti1t f§J ~ Ef*H ~ ~ £ fo/ ~;J;~ti Pi 

£ s~ !£ r- ti1t, ~~~ & ;}1 y__ !£ 5ffJyt ~ ?tXY'J *' s~ ~~t o 

~-sA+-~ !:ErM~~m~M;}f!fbl#, ~~!'-£~#~~/'-£ 

~~-R~~~~.~~~-~~m~$~#~~~$~~~#~!£/'-~ 

~/'-Jb~!fbJ#~#,~-~~%, ~;}1~~ ~ ~J}L~#~!£/'-I.~ o 

~-sA+=~ ~-.~~~~~mm#~m~~~~r . #~~ 

-~m~~~~~*~n~4o ~~#~~~m~*~~# . ~~*m~ 

~~-~~11-·#~!fbJ~~~ ( ~#~.~-.~~~~E~~·~ 

•-sA+~~ m~tfr•tr-£A-+~~•*~] -+~~~*~ 

~$~~~~~. •*~~iE-~~ 0 

•-sA+R!l~ •*!:Er~*~m~*H~~. •*~~~I~~ 

M&;}r~I~**!:Er;}r*~!fbJ#,/'-Jb~~# o T *!:EF'-*#~. )}I~ 

:xt~ * ~ J;; 'rt »L* H .Pftl ~ o 



--~ft+E• S~~~~-~ili~~~~-I£~~~-~~~ 

~~£ o -Qili~~£, S~*~~£~~-~~~~ffo 

m-~ft+A• ~~r&S~~~f~~*~A~iliAo 

m-~ft+ft• ~~*~~S~*ff~*. -~~~~I~~M~ 

~~~--~~£-~#~~*~~£~~~*~~~. ~~~f~~~ 

ffi.f;r JfJ :J:k~ o ~·~ -*S ~ ~iG~ o 

~~-~~. ~s~~~~~~~~~£~~*-~~ - ~%~**· 

-~~~ffl)f]~~~~~~£~•n#~~* o 

·=~·-· ·~~£~·-~~~&~~~~~~~~-~A~ 
~~ . *·~~~~~0 ~~~~~~~~ : -~~-%-~£~#, ~ 

%, ~~ Iff,~~B~-~~~§bt~-*-~~ffi~Abt~~A~~ o 

~.:l:kic~S ~ ~I*JA:Jlt ~~ic~o 

•=+Jt.... ~~tAH~: 

(-)~~S~~~~~*#~#•. ~~~~$~Jfl~ o #·~~I 

S~Jl:~ ~1tJfl § ~;ffl~S~~lt o 

C=)~~~~~~~Jflf~~~. S~~Jfl~~~~~$ao ~~~ 

as ~~#-}JZ##aJJ ~ ~ ~~ = 

1. ~~4~~3f~t~ 1.\(. ~_ib ; 

2. *~:Jlt%~:J1Jk% ; 

3. ~~~-~tm~4~1t·~~•; 

4. ~~!Jt 1 ;f,Jd!fjjUft~j:f,lfif-1-6 8 JW o 

(~)#-~#·~~~-~S~~~~~~~~~~~~&o ~Jfl 

~. ~~A~S~~~fflJfl~~K-~~0 

C~)S~~~~rl~~W~#·~~~~$~B~~·~~ o ~JW~ 

·~~~S~--~~~~-~- ~~~~~~••*•~o S~~*• 

I~#·~·~~£*B~•. •~•£~~*~*~£m•~~~~-
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i:i~fi'~B -----------

~~~~~~ft~~~-~~~~~~~m• - ~•- *•-~~-~~~~
~~~•c~•~•).•~~--~•·~~~~- ~~~~~~~~~.~®U 
~~~t£#JU 8'-J-W% o 

8.1 0 rn i"" 1.. ;>: 'f fa] #-:fo ~ # ~ fr.J ~ # JiL ~ 1£. 1!. ii: e'-J ' ;r: i} ofol * 1!. rn •r1. e'-J ~14'- r 
#i~#i,#i:fo#ifr.J.Iffi~~~~Jt.~rn~fr.J~i!.Jil.fr.J~£ 0 

8.11 j(t:r4h:t+ lf5l tl:! _.g~ 'lJ- flUt v:.ZJ61..r1:trn , JiL ~ 4i.t1f.i!. ~ fr.J Z:.S 'f .fr~t>FiY-, 

t>Fir- 01 Z:.Jil. ~ ~~.5-: 

- #J:f+~;i't:fo ( ~) 1\J;~; 

- ~t~~~.:f'£-*ll f~;;~; 

- ffi!fZ:.S 'f ~h#fr.J ~ i ~4ti i; 

-.Jft->"f-1-fi~i_.%ti.!J ( j(pi!_Jf) )o 

8.12 :~Ute'-J ;i't i, it i ~'li-·.t\Ut: JiL ~ ~ i_t.t ~~ ~1~H'-J .:f'£-*H'-~~ o 1:trn 1lir, 

1..}'LA~;iL~~~~rn#J#R~~~o 

8.13 Jt-1~dt4Jt.f*1t:-ttS. ~ ~ j_;f_t~~ ~1~e'-J .:f'£-*11-t~~ o 

8.14 E.~~+ 1..;>: ii:fl. 'f .tlfi ;t-&-$ e'-J ~ f.t~~-¥~ ffffflJJ ~~-¥ ft~ o ffffi.!J ~~-¥ e'-J ~ 00 

Jil.~--~1Jirfr.J~*~- 'f~~~k~~41..rfr.J••*~X.o ffi~~*•~~-&

$~-¥~~~*ff~~.~;t~~~~*~~;>:&~ifr.J~~~~1f.~~ o 

8.15 1±10J"~~~Jil. it.ffi_-jf-1'fjijlf-;ft 0 1±10f~ :k. ~ ~.t5] ffi*ffift] ~ 0 

8.16 JiL ~ 1£. i~~ ..=£.~~14'- J:.t>F a}j ~11:~k. ~, ~ v:.Z 3:.14'--Jf} ;.\, it Jf-tJL.:f'£-1/i1] if};.\~ 

Jt.~*;.\#~ ..=£.~~~*~fr.J~#*~ o 

8.17 JiL ~ xt~~ ~ ~~!f }Jp ~ e'-J ~h:f+*ffi!. ~ e'-J .:f'£-*'l, v:.Z ~.t .Il:...;t. -t.~ if- or rn -t 

±ro 

~~ttw~~~--~•~m=A~~~~~~~~~mo ~••~m~~~ 

m•- ~-~~H~-~~-~~•~ttw. ~~~mr£#~~~~ttw.w~ 
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ffflijij :j)(;f .. }Ef{J !1m .t-tf*:S: I it:S::ct~~ o 

EJT:ffEJ{J~f='~&'fffi~:fliiff, ~JJI!~ic~, -EL:Jt.:klJtiZ:zt~t&$1¥J1Ala~ o 

mi¥J~%m•*tz:&A:ff~M~-&:S:~~tto m:S:~~A~m&~~I¥Jtz:& 

••o ~~~-~~f='I¥Jtz:&,m&~m:S:m~~&~tz:~fi~•~ o m:S:I¥J•~ 

l'iJ *ffl ~ ~:!.f:r\: , -wtl:tm : 

• $iltr i±l !1m .t-t• :S: 0 

• $iltr A !1m .t-t•:S: o 
• rm~IZ:~flf: c :tmtif~:it!.t-tl!J;t) r89~•~tz:strSJ o 

• 1tt:S:i.i~~tit~I¥Jm~ C l'iJ:im:ct~~~-~f':&Hfl:~!i-KBtfSJ-*•~ttt:S:, QJ 

Rfflmxtm:tm'fffi>.Ko -wu:tm, ~~JH~I¥JIZ:~f4r, ~%ZilE~JHiA~~~f=' 1 ;J\Bt~ 100 

~st.~n*•~~~*rmM&:S:I¥Jtz:&.~lifQJ~Iz:m~~•~•~m:S:~~ 

-~tz: 1 ;J\Bt, !i*1tt:S:~~-~tz: 100 ;j\Bt o ITiJ~A~~-1tttz:&1~f'ftr, lif*im 

~~~'fffi>.K, -~it:1tt1rt:S:, :tm~-~f' 20 ;J\Bt )o 

• ;t=tfm*m~•1-t~tz: I z: ¥J: ,~f4$:i~ilE 1¥1• ~ttt:S:*;J\ 1¥J:!.f:r.t o 

~~~f'~~~:Jt~f='~**,1)t~C~f*:S:~:S:~),!!m~I¥J%~~~H,~ 

f=':dtjL ~fSJ15?:11Jtl~~t$, -§~, AW~m:%, ~~~tz:~f'Fmt:~:ftoOO 8-1 ERiK, 

~~~-1-t~f'~f'Fmt:~:ftoOO 8-2 YfiKo 

A. g:tz:wHl~ 

~f'~**-EL:ffiA~,!!m~,~*~~~~~m~•iA,X#**~o :im~ 

-EI.:ffi: 

• ttt~tz:t~4-~~f'it:!<:ur:~t; 
• ~tz:ttti2~1¥J£J]Jc; 

• ~*~~~~~m~•iA; 
• A~lt-1}, -ft!Jf~JI~ilet5L, )]i1f'lit5L.1A; 

• !!Wt-t®rfflQJ.&.~H; 

• Xflf:~~ ( ~~~~Jll.~~ifEI.:k~f'Fic~ )o 
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:i:i~~i/&:Jl[:JQ 
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:Ef"tlii~ !JX;:Ef"it:JGu 
)Jj(;fti'{E~ , Jtf1:1'{E~ , -W:~:f&lt 

!Jo/J?t'iJ-fyj\:Ji!JX;i!:JlR' !Jo/J :t'iJ-:51-S\t 
L----.---___j- -+ ~=A~~ 

... ------ ------, 
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: 1-t~il-JVZI~ 
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... ----- -----, 
I 
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I 

r-------,1 
I 
I 
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I 
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I 
L..... :i:i~~i/&::JQ l!JU , BH~:JQliJu , 
I"" 45t$t~~, ~=A~t~ 

I f"£1fnx 

I 
I 
I 
I 
I 
I 
I 
I 
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im-1* 
it!t-1-~ 

( JJii:t-1-I) 

im-l*it!*l-~ 
( jjj(;f::f 2+ iJ\:jflj 1 ) 

:J1t ( fBJ$: ) ~1"': 
9=' J'BJ-I*i¥Jir }jj(; 

im-l*it!*'l-* 
( 9=' IBJ 1* 2 ) 

#t ( IBJ5Jk) ~1"': 
itlm-T~, mw, 

§~ 

Tl: :i:J:t£.¢.f. (PAT); Dl-04: )tiJTE,¢,(,; PFR: f,!i£iJTE&Jiii~ (plug-flow reactor ) 

~ s-2 ~~1t~F~1'F)i'ftf.¥ 

~~~~~*~*A~~~~~w.~•~-~~--~~~m~~*~&~ 

m~®~-~~~~~0 ~~,~~®-~)~••~•·~~~•~mfi.~~ 

~~~~·*•~~x~~o a•~w~•~~-~-~~~= 

·~-~·-~~--~m~~~~g~o 
·~~~~g~~~ffl®M~~N.~ffiM~~mmmwo ~fflS~~#~fflg 

~~·-~ffl8M!~~-·-~~--~~~~•-m%,g~~M~Iffi~-· 
~~BmNc~mm),~fflAo mm~~~#~mmmsM;~~ - •m~wcm 

mm~•-m•-~~-•m~•~).Mm~~-MmA~~-m~~M~o ~ffl 

s~®mms~m#a~~-**~ 0 

• ••~--~I~AW®~~~ifm. lif@f:*•••~~ltlif@'l'i o :kttt~•t5fl:l 

••~-~~m~~~~.*~n•mg~&~~~~~-~~fto ~~~~~~ 

~* ~~Mm1-r, ~;ftH\5~~Jffi:!JlU1jjU~ifms9~lt!ijj-¥o 

··~A~~~M*~~·-~§mBS#~~. ~~~~RK#~~~~ffl o 
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B#~m~~~~#~M~mBM!~~,~m~~-%,~~--,~~~*,ft 

W~m~,~m~~,~mA~~~Ao 

·~••~~#T~~.~~m~~~~tt~~-~~.*~~~~~~m~. 

t~ ~o {~ffl fiF JXl * m* ~ 1ffH)t~Ej;\G *J$1fiJ 8{] f~t~ o ~ bZ.JiWrl J'b Ej;\G*;t& ~ F 1:. ~~ 'ltY:~ 
~~~.~~t*fflWffi~~B*fi~~o A~OO~~OOB~~~ o 

~ s-3 lt~Hi*~~:¥.~ 

·~~~~~~1:.FI~.~~~~~*-~ffl~~~I~~~~~~-~~~a 

Ej;\G*~~ o ~~~~~1:.FI~.~~-%~~~#~~(~~~~~W~~,~ 

-~~wm•,~~Wffi~W•*m~>~~~m~~~w~~*•~~~~~aEj;\G 

~*.f~~tlj:f_%~/ffi, Y~m-Ej;\G1~!;(:k o 

·~~~1:.FI~. ~bZ.-®R~~&~~~.~~~~-~m•tt~~~~~ 

~-~ft~*~~o ~~~~-&~~~~~*fi*~~*~~~-~~~,ffi~~ 

-~~~*~~m•tt~a~tto ~~~~-&*m~•*~B,W~•~•*~ 

ftEj;\G~~~-~~*~m•tt~8~tt~~4o ~~~~1:.F~~~-~-~~~. 

~M~I~~w•~w~.~#~~--~~c~•~•>. ~-~~~-~-~~ 
**.fB{J{f[ufij'jj:~-~'i+:E o 

• xt~Wi!J1tHt&~I~, t1HJ.!ii~ilibt~Mfi1t:1fiJ8{J'ti~. $%Wi!Jfi1t:1fiJii*-+M" 

~~~-~Wo ~~-®~m~~m~,~m~a~Wf!Jfi~~.~mtt~~a~~ 

~~~-®~~. ~~~~~M"~~•~mtt*fi~~.~m~~~*m•~~•. 

*~~-M"1ifij~1~~~1~it±!g~ 0 

~~¥®~~~.~~~m£Ej;\Gm~~m~. ~--~T-~&~. •m~• 
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:J:;~m•~~~ o ~~MNT.~~~~m~~m~~m~~~&~~~A~~

:i:~#~m.m*m~~~~~~*•· ~~~~~*#•~~~-~~m•.~ 

m~ttHJ§_t--$&@:~~-J.~j)t~-J.*#•. j)t~~-~it·~~@::ff~;JviJti¥JZJ&W1* 

5Z::t~JfJ!..:f[ JE$~f4$:'fi o 

~~~~-~~~~.~~~~~•x~.~~~~~-m%.~·-~~~ 

*mmA~~~.~%~m%~m~~m~--.~~~~m~~~~~*•#~ 

~~~0 ~®~~~~--m~•~m~~~-m~o 

C. !fm~EI~:fr~ 

~~*•m~~um:~*•~~~aili~tt~~.~~~~~~&m:. ~~:ff 

~~~~*Wffl~~~~-~~~~~ffl~ffi:~%-~~fto ~ffl~~~%-~~ 

~~B:ff: 

• ~~-J.~ ( im'ft*ffl PE ~ ); 

• *:ff~j~lt1!.~~~-t~; 
• **~~~~~fflB9-~-J.J} o 

ffl*%-~1-*~~-J. C tt.~affi:JfU ) 89~Bim 'ft:ff: 
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~m~n~•£~m:5R#.~MkJT:5R#~~~~~aJ£tt~~mr:J=tmm~• 

~£~-~8"J85E'i1:: 

m-~;rm Om±-m~m~;rm ): 45~ ± 2~. 85% ± s%RH, ~• 3o ~. iU~~J~& 

~ m1-Tt.@:¥~u o 

m=rlflmc •_t~m~m): 35~ ±2 ~. s5%±5%RH, ~•6o~. iU~~J~& 
ili m1-Tt&¥P1tl o 

m- ~;rm c *~85E'i1:~~ ): 3o~ ± 2~. 75% ± 5%RH c ~-~~*~85E'i1:iJ\~ 
IElJ !WiB•HSJ !!&ili ;f.@:y~tl, ~ ~ kJ~Mfffi~iftiJ~;f.@:y~tl Bt !'SJ -~ )o 
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(3)N~W*M~~-~~-~~m~-~M,Wffl~£~~-~~M~,# 

*B~~tt~~~#*,hl~~£~MM~~ill-~#~,~~m~~~~MC~ 

•m ) I*J~£19tt~ilt~§M~it;f~i-l:!N>J( o 

~~5~~~~-:!N~mill•,~:!Nmill•**~Cffi)~~mill•*m*B 

ttn•~,m~:!N•~*~I*l~~M#~~mM#•ft~~•Mo me~•w•~, 

-tl1 mi9J~~~~:UJH~ o JJ..f-*f*f'filJ ~~ GB/T 34399-2017 ~ ~~~£~@!Jo/Ji;lE¥1ffi_~i&[ 
:M!l: iR *•iiEt:t§~:UJH~tt#~JUi1 ~ 1f M o 

•Wffl~~5~~ill*m~~JJ..~%m~m*•tt,~~Mm%*mn~*•~ 

~~m~~,*•m~~,~u~*•~B~~,~~~~,~~*~~; 

•ill•~w~~~~mnm:~~#~~~~~~~~ill:!N>J(-~ 0 

•W:!N~@ill·~~~~,~~~Mill··~o 
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*~.:E~r*.l~: 

u ~n fi!Jxt /G IPJ ¥ft£ i¥J 9=r i'SJ 1*, ~;t-J-Yi Jt!:1-T II&~ , kJ liHn fi!J 00 ~ 

U ~n{i!J11JU5E~;t-J-, 9=r ISJf*fi:I~;t-J-Yii¥Jmt!l;f$1l 

U 9=r iSJf*»-~;t-J-Yj9~;f~yJ!rJ i'PJ!tN 

U ~;t-J-Yie~ t%5E'i1:~~ 9=r 9M~§1rJ l:i:W: $Jffi

~~Yifi:I~~i¥Jmt!l~~~-~~~~~~fi:Itt*~*~~£:zls:-·i¥J,~® 

~~fi:I~*~:zls:M~(mt!l~~~-~~~~*~)%Mmt!l~~~-~-%9=rB 

~uH:Y T~:7'Jw~ffi 9~ ilfi1J£o :zls:*{£_gJtJJ..:ff )]l;t-J-Yi¥t,r2, e~JV1'":/fffiJt!:1-TJt!:-$i:ti~ o 

· >n~~* ····· ················································ ···················· ··· ·. 
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•=+Aa ~~~~~~~~~#= 
c-)S~~~~~m~~~#~~*~,~~~m,I~~-~~ 

~$·-~~*~·~·*·~~~#*,~~~~~~~ o ~M~~~ 

~~~~F-~~~~~,M~~-~I~(~~-~~~)~~~~M 

FTi o 

C=)**$~~~•nAft~*ff~~~~, #~~m•*~•n• 

~~*~~~~~~~-~*ff~~~~·o ~~·rl~~~~~~~~ 

~~~~*·#·#~·~*ff~·o 
(~)~~~~-~~~' ~~~~~~~~~~#~~~#~*0 



(~)S*~AA·~~~*ff-#, -#~#~~M~%, ~kM*~ 

tf f13JF ~ ftJJ:f+ ~#~iJtY§"~o 

~~11'~ ----------

~-~~~tt~~##~~m~~~.-~tt~~.w~ttm~.ti~~~

~~~~.~~~~-~~•%m.~~~~~~•m~~~m&.~®m&~~ 

*~00~--~~~tt.~~-~tt~~-tt~m~~B, ~-~WT~~tt~

~. 00~~~~-®-~tt~~~m~m~o *•~~~~~~~~~~-~~* 

~~~~~:/J.i\;:itt1-TM1Ji1l'%Io ~-~*~~~~~!h!.*%M "7 ~t-t~3][" o 

7.33 ;f-f£ E.* J!-11 1\Al•r±o lfll;f-f::t ~E.* }.t~Jf5l;f-f-1tM:, 4}-t-$-~ {!{] Jfsl;f-f-~1i:. v~ 

1~Jf5l#i o E.*~-~#{!{J*•ftL,~~~~M{!{J£*~-~E.~~&~~i~ 

;JL~~.!JtHJ i*--*1l~Jf5l;f-fit~1], ,~;~~Jf5l;f-f-1tM:~Jf5l;f-fi o 

7.34 Jfsl;f-f E. ,ff ;}lfi ~MI...~, .#c- AA }.t~ {!{] }.t:f1.1~Ut, v~ ~ .ll:.. i"-5" ~JilT Jfsl;f-f~h #~ ~1-t!!. 

~#o 

1. 3 5 s. * , J "(; 7t J& ~-t.tw Jfsl;f-f ,r, {!{] .z_ ~ , ili!ro ·tR .i. e.*-0 e. Jfsl;f-f {!{] >'r e. *-s. * 1r 

8. 34 E. * -*11 ~ -'# dfJ }.t {1. iJL a}] .'i ? ii {1. tf {!{] ~h # , tf fa) #-~ }§_ # t?i {!{] lf~._;f-f ::t ~ o 

Jfsl##~~ft~S.*£~#*~~{!{]Jf5l#~~o 

8.3 5 E. * ~ iL ~ .ll:.. i"-5" ~ ~ ~ 5Z. it~ {!{] 4' faJ ;}-£: -*11 Jf5l;f-f}!t:f1., 1t it .fl« .tAH o E. * -*11 

~}!tft, ~~~Jf5l#J6#£*#~*0 
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A. $ JaJi1W~f.f 

c 1 ) ?tmtmt--ti¥JJ&t$ 
~~~~~ttfi~~~~~~&~$B~J&t$,H$B~i¥l•~mn~~~m 

!£~~§ik:i$, ~07./(,&, If!%:,&, mlfar~~~ o ~Bt~rn~~:i!t!&t$¥fflU iAI¥J:xf~~IJ!i£ 

~~~m~~Tm.E£~~~-JA~IDfam~i¥1JID~~~fa~o ~*~I&~mi¥lm~ik: 

i$•t--+HH1-¥ffl1Jii\, ~*!&fE0-31ltt-f~nftffi:, ~D*ffl f%~JU1~!£1tf~.1J *1H!Pf, uffli* 

t$£1¥lft*tt o 7~-~ik:i$~~~J&t$§1¥J~-MA~fflN~~m~mBI¥JJ&t$ 

~11H¥ , I?1J 11: !& t$ ~ i.!R o 

( 2) T-~tt;fl!l!&t$ 

~~~T-~ttfii¥JJ&t$,~~~-~i¥J~Nik:i$~T-~~41¥JfflN.~~A~ 

1-~ *'ti s"J t$ £ E£ {ft :i:J&t$, ~o ~ ~::ktk: ik: rm t--+ ~ ~ *ik: rm t--+ at , ~ 0-JJIJ J&t$~ ~{ilJ 
~-~A~ft*tt!£A~m~~n;~ft~T-~m~J&t$~.~Wffl~, ~,T~ 

~@:i: l¥lft. ~~~-a~~~i¥J@:i:0-~1¥Jt$£, ~~~n•~~ft*ttt$£E£ 

~~A~m~~ni¥lt$£1¥JJ&t$~~0 

• J&t$1~H'F~fti:r.VB'G:trti'ts"JJ&t$~~E£~1fl¥*:ltt1-T o 
• J&t$ttfi~fti:~~%~m~i¥1~~. ~$m~~ = £~,Arm% , m~m~ 

t$, f;J:~;~m:ttt% c ~o*~ ), ,g,{tJ:?J& , J&t$f4?J&, J&t$~%, ~~s"J>'~x_mifi:i$, :R:'Ift 
'f~(')L JlRt"if:J!:~o 

· ft~~~~m~~l¥l~.~w~~~J&t$$E£ttfi~~•~l¥l:R:'IftfflN.~ 

~~~~~~,~~~0~,•~~~E£~N~~~~,~~~*•,~~?tm~ 

'f~i5L 

Ji'ift'f~NT, ~t--t~i¥Jmt!f~~~jc, ~D 5kg, lOkg, 20kg, 30kg ~, }f H~Bt 

mm~m~~*~~o -HfflNT~*fflmt!f~~:lti:BMt$,W~*ffl•mmt!f~ 

~:lttfiMt$ o ~~~~l!:i¥Jt$£ffl~rnt!f~~~-m ~u~i¥l~~~~.*fflm~ 

Mo~~.~~~~~~.~~mmt$a~-~~~i¥l~~mt!f~~m~m~.a 

332 



~u ~W ¥F ~:itt1-T-f*:ff o 
~~-I-~ l¥i ¥F * ffl tlH£1. m '!§= -§.~ ;J v!l: Et9 ¥F 8J :ff J]Jc , m t~ ilU ¥± :f: B3 -T ¥F 8J ~ :ff :!1: :ct 

~~~~~~~~~~mB"J-~C~X~~~~~~*~~-~B"J~~~ 

~~~~~~:ct~~•~*&m~:IttB:ct~~~~~.~~&m:~~~~~m 

MNo *m~~8JB"JI~~~.*M*~*¥F~#D~~~~*¥F~~-f*~*¥FEt9 

~*tt o ~~-f*~~~~B"J~~tt~*¥FB"J~*tt,m-f*~&m~B"J~#~~.* 

~*¥Fw•~-~~-~~.~~~~w•~~~3~~.Nrr**¥Fo~n.m 

~'t*Ms~*¥FmL~*m•~•s~¥F8J o 

• ftxtt~1Etm~-I-Et9*¥F1r~, ~OfiiJfifH-f*X1-t*'l1; 

• ~rm:ct~*¥F~~nfiiJ*¥ur_vuwB"J¥F8J; 
• J]tf--1-~!Wt$-§.~~*~B::f:i~~ j 

• !¥it$ 8~-f:*:ffBti'SJ ~~1"{fif~~l£ o 

}!~~* ········ ········ ····· ···· ···· ······· ···· ··· ····· ···· ···· ·· ···················. 

M+AA ~~~C~*M#~~~#~~~*~~~~~). S~
-~~-~W~~#~m~. ~~~~m~o 

M=+EA ~~S~--~~I£~*-~~£mt~-~~~
~#~#~~~~~S~~m~W~~~. ~~~~~~#mt#*o 

M=+AA ~~~£~~#~~~~~m~~~##, ~I£~M, 
~~~~~##. ~~~m•~·~-~~. ~s~~~~S##~mt 
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.J,:;:.'..& 
4'J' " Il:. 0 

M~+Aa ~~~Mt#>JS~~~~~M~~~C~~~~M, 

~~~M-~1-M)o~~~~-~~~~-~-·~~~*~· ~S~ 

~u >t .t§ s ~ Ht~t. # >tL 

~~1r-m -------------

~#~~~~~~~m~~~~I~#,~~~~~~~~m•~$~~~~ 

~:1<:1'{.£{.£~~m GMP 129~. ~~~m{-ti1'J.illt.EI-(]tifR.: o 't1n~m•t~Frtifli'ffl'-fR 

mi£~A~~:1<:~~. ~T~~m·~~. ~.illt.tttt~~~~F~~~$~$. 

W~-~~~M~$tttt~~W~~A~*mtto ~$~$1'~~~~M~$~~ 
'h-1-t%< 
I'T'7<':: o 

;zt;:-=p~:frJJ'Hii-t~t-k ~rSJf-*~~t-1-~~m•t~FrtrPJJMI . .:kr~x14ic.~~t§ 
:.ktY-i_REI-(]~:1<:. ii~%;zt;:?tM "6.1 m•tlfll" o 

8. 3 0 ;iL ill ~it -fJ di1 ~A.¥- , JfJ -t Jli. i9!'];fP i'f -*'l fJ~ ~ 1} of,] tf fa) #- ;fl:r ,~,?- # Pi ~ i {1-J .:L 0 

.Y ~o tL ill t~t%-h;lf £.llfr-f~f01t .~Am 3t4ifJ&;;RJ Jt. tf fa) i'f-*'lltJt. 'if ~i-~#tli o 

8.31 tL ill~#- ~:t ;.E ?Jj- .'i _?: tf fal #-A,~,?-# Pi {1-J 4if•r1., &..Jil ~ ~, .:r.. 0 .Y ~xt _?: .?o 

~ i JJ of,] a~ :k I J' !f l6l -t ~ hJfJ Jt. ;J'f -*IJ fif tlf , ~15ft-~ ~ ;fl:r ~ If! 0 fifr $}] .'i _?: a~ tf fa) i'f -*IJ ? 

•U£'f~~~~~~·~.:L~(~~-~~~)'fM;J'f~~JF--o 

8.32 tL ill ;ff~~ i-t~~ n ¥t tli a~ -fJ di1 X. 14-, ~Jt. * 4t 'f faJ i'f-*'l C :fl:r * 4t.:r.. -r. 
Jli. i9!'l ) , ~ ;J5 .:r.. -t. i'f -*'L ~- :fl:r i'f -*'l :;5-~ o 

11 ~lJfr-:t'f~ 

11.12 ~ i #l]i , Jf~t.f--i-t:li_i] :fl:r~l}ft-~;f.¥-;il ill :>f+*~~, Y:A ;;RJ1:¥:-J.?-#, tf fal #-, ,I,?

#P-5,#4;fl:r~-##~~~Jt.f0~i~~£~*o ~i#l]i;fl:r~-~U;ilill~~ 

Mta-fto ~~. 'f~itm~f0~i#tli o ~i#l]i,~##~-~-~UltJt. 

~~Jilill~~~{f.J~fl~$*~~i'f~~fl·~;fp~/]i o 
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11.13 ~ # Pi ~ i t;J; t1i ,& !b1 ttl.t%- Pf .g.~ t;J; t1i »-. !l !'- .I. L -*'l x_ , E. !b1 ~ ~iJ ~ ~ ft ifll•J 

~C~*~~~ , t~~~~~W-M)o ~~*·!l~~L , ~M~··#*-~* 

~~#PJ,J}L!bJ~~*~ff~~~-!£~~-~~~-' ~··ff~~Lo 

A. J9Hiif~fl~ilitl/E{t(Mfl11AJ~ 

C 1) ifflX:J]j{~-HI.J~fflB"JJ]j{~..fB"JJ11J::Jtt~i1t 

ifflX:)Jj{•~~~fflB"JJ]j{•-•~m**I~~~£.~'*'*&,~•,• 

~~; ~gfll1t~£ C ~f*~~9='i'SJ1* ), ~OJ.Ktma, 2,3,4,5,6- .liJ:*'•~ o 

**I~~~£-H*OO*~m~fi~~m~~.~~~~~-•~*m~~o 

~~~~*m•B"J~~n~®~,)Jj{•~~~~~B"J~ffl:Jt~*~B"J.~~~~~ 

#~~~)Jj{·~~~:Jt~~~. ffi~,)]j{•~~~~~~#*mmm•m~B"J~~ 

~-B"J~m.*m~~)]j{•~I£~*~~~~8"1-~~ffl o ~*¥~m~~n• 

JE, ll!UPJ ~~1£~ ~ Bx;Jit!Jj{~:;J-J111-TJ:vB1JJf! o ~o~* '*8~~7j(:§:1j\~ 100ppm at, 
PJ~~*Wi!-*B"J'*Jt!1-T~t&J§":g1H~~;j(:§:Jj\~ 100ppm 8~-if~'*o illPJ~~'* 

B"Jm~~-~~I£8"J-S%,~~7.K:Jt~a~~~~~M~§J11fiWJJf!o 

~~~~£8"J~~~PJ~:§:~~~o ~#ffi~~,g~)Jj{-~~~~~~£~ 

~0~mm~¥J o ~~PI~*m~~)Jj{•~B"Ji:fPX:I£8"J~*·~ifmm•~~I£ 

B"J~~M~J11J::Jt~M~m o •~milii¥J~.~~I£§~.tttt~•g~~-~~ 

~~~ttf1JJ:~~J11J:.~~mm•~~~~~B"J~~I£~.m*~~~-~~•J11J: 

:Jtt~i1t, t~~!J~~ J11J:~*#§~*:J;JE~f~tEIJ.i\I B"J1£~1ifh:f.-.¥lit;fj o 
~®~~.)Jj{•m:Jt~m~¥JM~*~~)Jj{•~i:fPX:I£8"J~*·~~~mn~ 

$.5t5£ii~, PJ~~J=§$.5t~~}1JJ:~:§:B"J)Jj{~..f, &~ZJF~ o 

•~t~iliB"J~. ¥®®~~)Jj{~-t. ~oJ.Ktma, it1tif~*~PI~~)]j{~-t~. 1EIJo 
•m~ifPX:~~B"J)Jj{•~.~m:Jt~mB"JM~*~~~ifPX:B"J)Jj{~~I~B"J~* o 

~OJ.Ktmaffl~itPX:~ti/'DL~ ( 5- ~~J.Ktma) at, 7.KtmaB"Jm:Jtt$i1tPJ7Gfffifl(~

~tEIJ.i\IB~~fflf~i1ttA1-T, *~~I£~~*1¥Jg~~~~-tm:Jtt~i1ttA1-T~PPJ o 
)Jj{•~¥Jm:Jt~m~~~~*~~±~PX:%8"J~:Jt7tf,~~*m)Jj{~~i:fPX:I 

£8"JA1*m~.*~~~m~:Jt7tf~m~m:Jt~~ffi•B"J*f o ~mm~~Nm 

~~.ttttmffi•¥®x*~tt~¥J~m~:Jt7tf$.5t~.~•ifPX:)Jj{•~B"JI£~~ 
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~~~Rh~~~-~~-~-~~~~~*~~-~~mM~~m~•~o W~ 

~.M~m~~tt*~~•m~cattmM~)~*m~~-~~.mn~•~• 

~~~~~~~~•~mM~~m~~M~*~~~o ~~.~@M~~-~~~ 

ttflll , I!::liti'~& , ~1t~Jff:-l-t08{]1JJJX;I!:'~f5tli~1E~Jff:-l-t~i-l~ I*J~fO~iffU 7.K ~ o 

~~~m~ttM$*~.~~~~m~1tnX;~·~~m~•~~·~~.~~ 

ttm~m~~~~~JE~~~m.~~~~-~o &~Tm-~~*~-~-~~ 

**~~~.~~~~~JE:~~ttM~~~I*JS~~.m*m~~-~s#*~~ 

»Jrfr o 

~~~1*1•~~~~~~~~~~-~~~*~~~~~~ffi~.~~~m~ 

@M~~-~Wm*~~I!:~~~J£ffi~~11~~~. ~~~W~~~~,-~ 

~*~~~J¥:-1-1'411 § B 8{J~>lt o 

( 2) ~ IBJf* 

~~~~~~-~1JJJX;It:~•*•ili**B·~~~~~-.~§~~H~ 

~~W~~~~~-o ~~. ~~~~-~~~~J£~@M~-~1JJJX;I!:~~~ o 

en ~ !'SJf*~~~ X 8{J~•mMC~¥b.K~. Jl&tk:~hA-~ IBJ~¥U ~Jff:-I-~8{JI!:xt~~ X 8{] 
-*~~~h o ~O=*i~I!::i:iflllxt X 8{J-*~~~h~5li, Y!U X~~ i'SJ f*~~-a{JmMi:~t~ 

rtm(;J~~~S{JJ.)(:ljl-, &ZzfJ\f't.io 
~o*~IBJf*~~•t~rt•-§~~ttM$t!la{Jxf!:J:~, ~~~~.tJt~>JttJtJr o 
( 3) ~J¥:-1-~ 

~ffl·J£~-~~~-~~~~t0£~~~~£ttM~M-.~~£ttM~ffi 

*~tt~~~~~tt1E.~m~W-~o &·~-t0~~-~~~~-§~~I*J~~ 

TX~3fi1i-t o 

~~~~~~.#xtB~~OO*~~~B~-t0A~~~~-~.~~~J£~ 

~-~~~~~11B~~OO*~~~~A~~o ~#m&T.~~~J£~1*J$~~ 

~~OO*~~~W5A~~£F~. ~~~~--0 

~-t0~~-~~mR-§~T~I*J~ : 

• #*JM{JiPJIJiJ\JJ!f § : -§1%'titit, ~~IJ , ~-iP!U JE:fo~~ o 
·~~tt~~~§: ~#tt~§*.~~~~-~~~-~~~~@MA~m& 

*~~~~tt~~~§.-§1%~m~~tt~,~~,a~,~tt,**'~m~~, 

-~~~~~o ~~•m&~m~~~m&~.mn~~*B~~~~o 
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·~~~~*~~m~~-Xm~~~~mmm o 

T Ju rffi § ~at -t11-'f!.a£1! :it:Hri-¥1ii , ~ ri-¥1ii 8"1 ~ *tk:5E:;lik:S:$§ti;£Al!itit;f~ 1'1! : 

• :lG~~l!itB"J~iM; 

• ~1{$·11:~1!it8"3~1M; 

·-~~~~~~-~-~~~8"1~*0 
( 1 ) '11: ;j;JC 

~~W~:;lik~~~~*~--~-iJC~C~~~--~)~~B~J.E~m~o 

~®W~ili~~~~~*~~~-~~'*W*B~~***ffi~B"Jm~o ~m~ 

1.£!Jtif, ~~J58"J&Fl4)(J:f~~$1LV~~*1-TiJU1iJfll#'iJ®T o 
( 2) ~}jlj 

~}jljrJ!t!U~:;Jik:XiJ ~t-l-~*1-T~ m£•11:1i~iAB"Jt~tf>, :tlll~IJr:l'tii ( IR )o :till*{)(~-

1'-~ iii* E BiJ feHt ~ ~JJIJ :;Jik~Jl ~ m£ ·11: 8"1, ~at ~.J=IlWJ# ~ IPJ* ~ ~:Fll[ ~ ~ ii:!Jlt 

~Jtl-#~ii:/Jft_l::j;ltftl!ii\&Fl~if, :till HPLC/UV, =t&~/I$3/U, HPLC/MSEJX;GC/ 

MS ~~:;Jik~~~El"J o :tlll*~t-J.~:;Jik1iJL, ~*1-J1iJL~B"J~}jiJ o :fll[1!~~}jlj-Ji\~~~~1~ 

M±-!I?.IR* ~~~if1.£8"1~;f1;J;f§1~ 8"11-tif~ o 

Jl~ :7't¥m·I1:8"J~t-J.~, -t11$*1-T~ m£·11:~3JiJ~*1-T § ;f~-¥·11:~~118'-Ji.!il~JE o 

( 3) ~Jiilil~JE 

~~~m£tt~-~&~~£85Ett~B"J:/Jl!~5E~~~~~ito 1±~~M~T 

~~1tJtJIPJ~B~:/Jft (:till HPLC) ilil~JE~~t-J.~~itfll~l!iJ:~it o 

:tlll*iA~~·ilil~5E*JtJ~~~ m£ 8"1:/Jlt~ ~1-TB"J' ~i~Jtl;!lj -#*~JT:!Jit**" JE 
~-jt~m£fto~~~~ffl-5Elt~JE~]I, IPJat~Jtlm~El"J:/Jlt~JE~l!it o 

(4) ~m~~ 

~m~~~*-~*~~~**~I£MW~~El"J~~~~~~~m~~~~ 

l!iJ:WJ~ o 

m-~~l!it~~~W~-H*m~~~~~~if~I£~~~-5Eo-#:;lik~ 

~~**EJX;~~J:f~~~I£MW~~~~~~~Wif1.£r~~~J:f o ;!lj-#:;Jik~ 

t-J.~if~I£J:f~~~~Uf'FJtl~I£J:fB"J~~'t~~-@3&~~~~~ o 

m=~~~~~·~~~~ff:Mat~.ff:M~#C~mN,:l'tM~)~~~.@ 

3&;!t~mm~~~~l!ito ~~~l!it-HlllZ1.£~t-J.~~-5E·I1:1iffJE9=t~1-T~ilil~ o 

l!itit;f~{'{EJ:j=I~Mi&t5Et~5E~B~5E~l!it (specified identified impurity) ~~}jlj.!::j~~ 

]I, *~1£~~ (unidentified impurity) ~~~it, 1ffiiJ~:*r~5Ek:t{l[ (identification 

threshold) iA ~ ;f~ 1'1! ~ ~~ t~ JE~ ~~~it, ~ ~ ,g, ~~~it ~m ;f~* ~111~ ~~ ~ 1!it ~ 
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JJc~ o 

( 5 ) )C;fJL~ JJD: 
xm~JJD:-&*m~~~~rl~~~.~I£~~m~M~~-~~~~-M 

•~,~tt~,xmR,M~~-~~~**~~~~.~m~*~~~•~M~ 

~mm~N•~~o xm~JJD:~*•*~~M~~%I£A~m&•~.~I~~ 

~m~~re~~M~~.~~~~~~~~~~re~*•*~;m~~-~~~~ 

~~m.m~~rl~~-~~-~-~K*'~~~~,~N-~mN,#~~m~ 

illBW~ o xm~JJD:~#~~~~~~$~M~~.~~~~I£W~rl~~illB 

~~.~--~~®~-~~~~~~~~~JJD:·.~~~§~~~-~~~~~ 

:7C$~1tt;fiifl!~ 0 

$~m~~~.*~-~~~~~-~N~M~mm~~®*~•*~~~~ 

%~~~~.~-~~~~~*·~~~~~-~~~MM~o 

C 6) ~M1$JJ:IJ 

~~~~~~•m~~~~~~~~~rl~~~~~~m~~m~~tt~%~. 

~ill~I£~~~~~~~o ~ftW~~-~N~#$~~-~~~~~JJD:·~~ 

~ o (~~~A>*~-~~~~$~~~~~~-m~.ffii~~*ffl~.~rlW 

1tlT~15ii:FJb~4%~>Jt§m~~m~~AJJD:•t~Yl o 

*ft~ ICH Q3C ( ~JJQ: J~Mmifij1~1¥J) ~~~_)( Citt~1¥J[PJBt~tl:l T %~1iJ :;& ), 
~ #f!!ffl8{JmifiJ~%~ -~ 0 

• ~-~= s~-®mififi:iJ-'@3&~~~~•'ti, ~~~~iiE~t#J31J%:r_m, ~~;r--t 

~' jiljEt%JfiJ:&1IJUJfiJ~~~~:!MiR.~ffl 0 

· ~=~: -®1$~'llitt~**·~~M~ffl. ~~~5~m~~~~&~o 

· ~~~=~•m~.~~~~~F~~~wm~m~ o 

~~~m~~m~~~*•ttm~~.~~~m~*~~~I£m~~~~ 

*•· 3f~11lti~*·~~;,f--f~~8{J~M o W:1Ii·I~Jb!JD:.1WWfiD (EDQM, European 

Directorate for Quality Medicines ) t~ tl:l, B ~ VXrmifiJ §Hiz:~-~mifiJ ( ~0~ ) ?Jfr-5 

~:mM, ~~, ZD, ~D,#mD,=~~-Bm,E~Mo ~®m~~~~ 

~-~mJJ:iJ c ~) 8{]*•0 
~0-*I £*~ ~% ~~~, ~#~I £mifiJ 8{] JJD:•t~Yl ~ M~*· r;~NtJlL'±l ~ 

11JU~>Jt o 

~o-*I£*~~m~~~~~~. Y!U$~~~~~;f--t~8{JJJQ•t~Yl~:l:~1JoM~* 

•8{]~11Jti ~~N~>lt o 
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J~ ~ ffi'}flj 1£ 1fftl1/it ;f~llll 1& fm I "Z:; i¥J ~-f*·~ {£ i9:JE, :iW I "Z:; 9=r {tffl pgl!lfOJ f'F m1fiJ , _Dllj 
~~~~-~9=r~Ji:pg~J¥Jft~r£~*~J¥Jm~.~~~~~-ftm~•~•f'F~r£ 

~m~c*m~•~•~.m#~Ji:~m-~m~~*mm-#~~m~.•~~ 

~~-~mJ¥Jn~~#TJ¥Jn~~*n•~nWpg~I¥J*•*~o 

( 7 ) ~:EJI1t$·!j:EJ: 

~*m•J¥J~m.m~;m~-~~•o n5E~®ftEJ:J¥J~~W#~~.x• 

~·*~~i¥1*®.~~~~nm~. ~m~M&n~~;~~~-~§~~~

ttc~ ~~--~-~ J¥J ~:EJI·!j:EJ:.&Jt m :ii o 
( 8 ) ;fl[:)Jt 
~-®ff·~~~-f*~m~~i¥1~-~.;fli:~*~~B-~~ffi'W~$,~~ 

5fiJ Jtllt~ C ~) ~JE·jj:, ~~#·~&Tllllffl:@~~~im~;E;fll:~*;J\, m:W~PJ;f~f'1L 

( 9) ~:ru! 

~®~-~~~~~:ru!~~.~~~:ru!~:EJiftEJ:~~ o ~~:ru!~~n~~ffi'~ 

~~~*~~.~¥®m&T,M~~~~n~~~~~~i¥JEJ:•~~~o ~*~ 

~~:ru!~~~~~-~~~Jtl)Jt~~;Eft,.llll~JE:@~i¥1~1*~~ 0 

~:EJI~$n~~tt*#ffl~n5E~#M~~~~~.~m~c~~~mB• 

t~O, ~1*M~i¥J~I>'r~i~L ~*X ~1rr~t, ;!'A:)t;fff~ [ ~~tHi'ti·;!'A~ ( DSC ), 

fA m :5t ;tiT ( TGA ) fiJ ~fA :5t ;f}f ( DTA ) l :J1l ~ ~ il, It!.~ E 1i'a B 11~HjL ~ ;$ NMR 
( ~~!J&~i~ )o 

C 10) -=f·jj:~~-1-~ii\B 

~*-~~-~q:r~~*-~~~1*.~~-~~~i*i¥1~~-*·~JE~llll 

~~mo 

( 11 ) 7.K:5t 

*B~~~-~~~-~~Mm~-.~~-~*~~*·~~~~B~-~ 

i¥1 o *im*~f'Fffl~~Mi¥J~im*B~~~o ~-®m&T, ~~ffl~-~-~. 

xt~*?t~¥fi1~1lllt'fmt~JEI¥J7.K:5tim~JE~~ C :im~#:f£~ )o 

( 12) ~~-~-~9=r:@;f~$·!j:~EJ:i¥Jt£1fflj 

:@;f~$·!j: ( genotoxicity) ~tlit:®:f~~EJ:9=rfffilJ~~1£1t5!~8{)$·!j:, rm~~m 

i-*~i~5£1tl¥Jt11.1fftl, JZ.f;J\~~!EJ$·!j: o :@;f~$·!j:~EJ: ( GTis, genotoxic impurities) 

~t/it§~5 ! ~:®:1~$·!j:E!{J~EJ:, ~03&~1£·!j:~EJ:~Jtfm~:ru!i¥JX3&~1£·1j:~EJ: o Jt 
~~*·~~-~~~~l¥J~~M~.~~~~--&llll~-~~~-~~-ffi'~, 

9=r I'BJ -f*, jlj ~~, ~fli~~~~o 3&~1£·!j:~EJ: (mutagenic impurities) 1/it~:tl({l~b.K 
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-IJZ-Bt-tl1~PJ§~]H~5 1 ~ DNA t.91f%, ~3& DNA ~1!:, .M-fmPJ§~5 1 ~@;1JE~Ji1~$'ti 

*1.9L 
~~~~~~m•~~~~~~~JiW$tt*m.~#~<~oo~A>m~~ 

lilU 9306 Ji1~$'ti*m~ftU t§'~~lilU ;fO ICH M7 i-¥1iiifil~fffU~~~ DNA &~'ti ( 3& 

~1!: ) *m ~ ~~fffU¥f~3&@iJXlil& [Assessment and Control of DNA Reactive (Mutagenic) 

Impurities in Pharmaceuticals to Limit Potential Carcinogenic Risk] ~~~:k~>J~j}tJr o 

[15JB1-~t?fJJ iJ~~t'£ ~~SIE~JiJmc~*m, ~~~OO*~£J!~Fgr~Jll[ft'D 2020 1f:~1!J89 

( 1t~~~~SIE~JiJH'tc~*m1iH~tt#:t§'~~liliJ ( ii\1-T )) ~:ff:k~):jt:j}{,1'J o 

c 13) :IS.I;fO£fJfimiJ5~~-t~~m•t~rt: 

~:IS.I~£~~Im~~~£~~%A~I~rlfi.~~-*~M~~§, ~ 

~ oo i-¥1ii jt: m• ~ m,, ~o ~~ :ff fJT :1:~ * m, ~5 1 A s9?:~Hf'J ~ 1-t%~ s9 Jl oo 7k .IJL t~ 

Yfi! iJ ~o 

- ~~&~~~~m•~~~~~~~%Jll'!.~~~~~tz:r~ffi~~.~~* 

m s9i.im:&~~oc~~%:tJ.; 

• *mm•tifti't:s91iffliA~~%:£ll[; 
· ~~, ~~tz:£;fO~~~~m•~~~~~%ttM~~.~~rlm•wn 

;Jtti'f:o 

;~~D>J< ···· ····· ···· ·············· ····························· ················ ····. 
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M~+a *~~~#~~~I~~~~-#~#~S~~~$~- o 

~$~-S~*~~£~~~~E~~*~~~$~~. ~~~-~~

-~$~~M~~~~*~#C~*~~~),~$*i~~. ~RE-~ 

~$~~MC~~~~$ , ~~~$,.M)o ~$~·--~~#~~~ 

~I~~Mm~~~#~*· ~-~~~~mM~~~~#~,~-~~ 



~~#~~~m~~~~~-~~~m~~~ o 

•~+-a s~~M*~£~~m~~•#~~M*~•#~~~ 

m~•. ~~~ft~~m~-~~~. ~~~#-~~~B•~~~~I 

-t ~ ~ ~?JT ~~ *4 ~ m :1 ~ ~ 1t o 

M'~1t~B ----------

~#~NT, ~~~~~-~H~~~~W~~ffl~~-.~~~~~~~~ 

-~~~. ~-~~~~~m•~~o 

~m~~-~~mffl*·*~M~~ffl$*M•~~~mffl•.~~~~~~ 

m~-~~~.~~~--~·~B~~~~~I£~~£~-~-~m·~~~o 

11.2 tf fa)#.~~# Pi €8 #L:ifll1 

11.20 J}l ~ xt ~-¥t. tf falffi.~ ~#Pi 1!. Hi!~ €8 #L:ifl!•] , #ffJ iA.Jt-tf-@--Jfff i ;f;F ;fi o 
11.21 l! ~%#~#Pi :10 J}l ~ Jt ii. ~ Jfff ~~ 1it , xt #- "t ;j~ €8 1..1- _:r. t; 1.. ?- <fJ ~ ~ ¥t. 

~tffr.J ~~~~~~Jfff:i!_-ft~~o~Jfff~}itj}j_~~~~~·~~~-#~~fr.J~OO, 

4~A~~~~~##~C~~-~~).~-#~~~Jffffr.J.~(~~~~Jfff.~ 

~~~-~M~~Jfff~~-~~~#Pi€81..1-_:r.~~~m~~~#~* o ~~~A 

~~-~~~fr.J~#PjJ.!~~~*Jtii.~Jfff~}it o 

11.22 J}l ~ ~Jl}];J+ ?- £ €8 ~ Jfff ~~J]-1£-# ~ ).i. 7lit 1f {It 1£-# tf €8 ~~~~}it, A~ v:J..~.i. 

fr.J~Jfffta~~~. ~~~#-~~~H~t~1..JL_:r.~fr.J£~~ft~#~Jfffifr.J 

]:_ 1t o 

341 



• JJIZ1JHI1::f='I!:~t/7~8"J~1T~f5G.&1t:x;J9='1SJ1*.&mtt-l-~m!:S:t~t£80~ n!PJ , ttl 
~~oomw. ~M1::f='I!:MW*fi~~o ~~-*~~m~~B0~~~~tt801:: 

f='~-*~~~~~~80W~R~~~~o 

• JJIZ~~oomw~~*•~~~~~*•I!:~~o ~ffl~~~,~~~~o ~ 

~Juj~~mt:S:tfl3 n tttrt o 
• ~ ~SJ~ilitl80;f&Mi~~tttft80;f&Mi}t:lttl*1T, ~ffl;f&ifl!tl~~~~Jl1;Jtt~rt, Ji11t;f& 

iflltl£a*~if~Jl1;Jtf~{f o 

• 1::f='Mfj~;f&i.9JtlEJfffl8"J~~PJfJ~::fiPJrmtt-l-~m!:S:t~rt~B0;f&Mi~~ o ~nMfj 

~~PI~*~~~~~~~*:S: B0~m!.~fflmt~~B0;f&Mi~~PJ~*::f~ffl. ~ 

~. ~ttMMfjf$£8"Jt~ttttl~:~xJfhAEff~ffl80~~1ikJ't.~ttMt:ts"J o 
• 1::f='MW~~Bt~~x;JJ:vtM;J<&i.9Jtl801$J'b*1TJY!&±JllL JY!&±Jll[s"J~~~Mfj~fF 

~*~~~80-tfJ3*,*~*fiMFz~o 

· ~m~~tfl3~£riPJ-&:r~~1::f='I!:B0::fiPJm~~~c~ffl~~m~.&t$£ 

m~)B01::f='MW~;f&~B0£a*J't.~--tt o ~*;f&~£a*~~*~--tt,~~ 

W~B0~WM1t:~~~#*fiifW~M~o ~ffl~~~~~::f~~~~.m~*~ 

t§~B"J~~JE1'14f)]f[ o 

• ~i'BJ~i!itl§f;ff8"Ji.9ltl W:.&£a*:J!g~icJk(£~*V3t~f5!1:1¥ o 

B. JJ¥-*4~$EI{J~Jmt&W!tl 

c 1) *r*~~1! 

fflr~W:~m!~*~~~~-Mi~~mr~mt~;t<&~~~:S: o ~m~mt~~ 

w:PJ~m~JE~~~~.~•~m§B0Wffl~~~~tt~~~~m~~~~mt~xt 

~ctMi~~~~.PJ~~ffl~M~~tt*C~-~~m~).~W~~~~~Eff 

*ffl~*~~~~~•~mf='J'b*~~~~::f!Pl o 

*~~~80~:S:~~::f*r*~~mo 

~m~mt80*~PJ~jjM~~tt*¥m*••.~fflre~mt~~mzm~~~~ 

~~~~J'b~~~m~~~~~~*~~~~m~~o ~~-~ffl§~.M*~M 
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w~m~~~~&~#~~~£*B~tt~~•.mm~~~~~~~~m*w~ 

~&~-.~-~~~~~&~~~~~~--. R~~fflT~~~~~-W~~ 

&:l:~~~~~~m•.~~~m~mB~o ffl~WfflB~~~*~~~m~~m 

~~~*~~~m~~*~~~~C~ffi~~~~~~•~ 

(2) ~&~~~ 

~~~~~~~~~~&~~.m~m~~~~£~Hft~B~~~*~~~ 

~&m&. ~~mnw~~~~~&o ~&~~~~~~-~~--~m~~~~ 

;lt:~'li*~t/ii;f~ ( :f.lof*OOBti'BJ \ ~&11100, ~~B:Uffl~~&~~JJU ( :f,!olfVL~&, 
XVL~&,ftOOMm~~&*~-H~~~~~~~I£~~fflg~~~lr*o M 

m~~~~m~~w~~~~5~~~-~~~~&*~00 o 

~~m~~&*~•~~~M$*•~~~~&m~.~~~tt~~mftmffi 

~~. ~~~~~~,~4~B#ft~~~I£~GU~-~~~~~~o~~T 

-~~~w~•~~£~mnw~~mft~&o~~~~~ffi~~~~wm~w. 

ffl~tlii~~~ S ~~:f.lo1PJ*~~£~&~~ft, jt;Jt:~~~OOil~ W:E.ffi#,JT:!:~8"J*~ 
*C*~~&).~~-*~~~&~~~mo ~~~~W*~~&*B*•*~· 

&,~~~*1-T=ll'liWfit o 
C 3) ~&-a-:I:~:J'IH§· 

*~~&~:J'~-1§-, _ilt!.5;!!!!.~Jnlj~~~.ffi~ o *005;!!1!.~~~~, ~t~JJiJff~ o 

ftOOMm~~ffl~~tt#.~ffl~ffi~~(oc)~~~.~~:!*!!-~~~~~~ 

~ftoomm.m*m~:!*!!-~~~*~~.~~r•~m~ffl~*~~,~~~~~ 

~*i.V!~~o ;fff)Z.Hft~.=:~MffiJ, mffl~~~~'li8"J~~~o-T~~:I:*~1lf o 

n. *r7C~~mt~~W!tl 
c 1 ) ~f-t~~mftj[;~~&s"J*• 

~~~~:J[;~~&~~Wffl~~m~T~~~OO~*~= 

• ~t-t5*JJ~~W~~~~:tJo~1tHtffiJ~XVLiJtffiJ51A~m1:E5[;~~& o 

• lffi:t-t~~~W~51A~m1:E~5[;~~&. •~mf'l~ftOO~~~~~ o 

• EI31:.~~451A~m1:E5[;~~& o i**~~:J[;~~&:Df~:l:~~~&s"J, ~*fm 

~~~ffl~~~~4~~~~m~5[;~~&~~~o i£~*~~ffl,~4~~~, 

~4~~iiE~~ GMP ~~ffjlj~~f'l~f*iiE* § ~~~4~5[;~~&8"J{f£:vf~:l:o 
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· ~3BWM*~M~~w~m~~~~•~mo ~¥~~~~~~~~~~ 

'E1MZ.i8JM~t§:li-f1::Jt.!~f4~:t_tfm, xt3ftWM*~5 1A~M~~-~m:Itt1-T~~o 

~'E1M~~~~-~~3ftWM*~~*~•~m~.~~-~:ittfiM*~~~W 

1il o BJi!J~-t!t~ili:it!:Ail'!lf-*mt-1-~s~PJ~~titlVJ\ , 129.tlt~W~~~FiW1iJJ:j=l{qx:itt

~~~$o OO~~~~*Il'!l~m~~.~-~m~3ftWM*~~ili~PJ~~~~ o 

~:ittfiM~~Tfm3ftWM*~M~~W~mo 

oo u-1 r&ff-Tmt--t~J:j=lm~~•~ms~*W:*1:~L 

IZ:':'i='X:tJLiJ\tfiJ'm' 
Ai¥Jt~f£:7G~~J1ll: 

!Jmt-1-

~.Fi&1:~9='1il'A 
i¥1¥-f;(:Ej[;~~)Jlj: 

+-- JJJ':t-l-9='i3 1Ai¥1 
¥-f:frj[;~~)Jlj: 

+--- IZ:':!!IJtfiL Jt~B I 

Aa<J¥~T:E:7G~~m 

JJJ'U¥'-H5 9=' 1¥1 
j[;~~)Jlj: 

~ 11-1 1**4~!fllM1:EJt;*~~B~*ii.5H~~~ 

( 2 ) 7ttJT1Ji* 

-~*Jt.l%~~-~tt~~~ -~-~~~fi~M~Jt~1Ji*oW~tt·~~ 

~M~%~PJ"~~~~~~~m~~m~~~%~o PJ~~Jt.I0~~~A1Ji*, 

i:!LPJ~~ffl~{m~E:s~~9!u~1Ji* o :ft!J:!f{J.~~ 2 ~~~ 3 ~~~, i:!LPJ~*ffl~~~ 

~'~~1Ji* o 

¥~pH 3.5 ~~~~1Vrt1-tfm¥JLi!E8~*5E:i:i9!U ~1Ji*W'ft~~Jt.l~~~s~~:i:i9!U 

;E,@~¥®MRT~'ft~M~J:j=IPJ"~Jt.I,~~Jt.I~~~Ai*~~~~~~tt~ 

~9!UiJ\1Ji*i'JC%~Jt.l o 

c 3) trtti~~s*, ¥9!uiJ:tiVJ!r-¥~t~f'tl=j=!Jl8iJ~~.~~r9!u 5ErJI! § ff<J~$ 

~*~~~~R%~tt~~~~~JI~M. ~~:ittfi5E:i:M5E o 

:fto:!f% ~ttf13L1~.7f-~~PJ~~tlt-*~, '*'*~19!UiJ\~PJ~~t!t~~'*'*~19!U~1-\';w o :ft!J:!f 

:i!~~tttl=j=l~tz:£~:i!~ftff~lH~tl1:tz:trtiJc~~.~~~m1~~JZt:izt;J\~~JlJ~oc c ;J\ 
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r~JI;* PDE 8"1 30% ), JntlPJ-JA];;:i:~~OO!Jm1£t*1:.{LI~9=t~JE7}-*~, :7[;$4lJ1rt 
~n.PIU**~M~~~MB"J~~o *rJI;*~~B"JW~~~~.PJ~#~~H 

Q3D 5I;*~~1~1¥J ( Guideline for Elemental Impurities )0 

*rlffi:~-t~9=t B"J:i!1~ =•di~~B"J~iffu, m#~ { 9=t oo~~ ~ 9=tt~~lffi:JJ!U 9306 :I! 
1~$di~~~ifflH~~Jffi:JnU~ ICH M7o PI*ffl ICH Q9 9=tJXL~itif1ti:/JJi! ( :turi'iJ:Jlt;fj!J;i:\; 

~~~~-ft%~IA)~~~W~%~B"J:IJ1!*Blffi:~~9=t~~-ft~~B"JJXL~ 

W1tio PJJA,§JiS-1£!.~~~-TUr.=:-t-:Jrrm~m: 

OOJA~~k%~.%~I~~~~{E{L1:_~~-ft~~B"JPJ~tt(~~I~~ 

~~~-~~~~m4m~tt~~~M1:EB"l~~clffi:~.®~~~- 9=t~~-~m. 

mm.~~~.@~mm. @~!Jm~~~ 

®~~~~•·ii~~t:1:.B"JPJ~~·ii~~J"~OOPJ~~·iis<J::k;J\ o 

@~~~~-tt~~B"J{L1:.~~~£~~Jffi:~~(MI)~~~~-t-W•.~7} 

7*5:~xJ4:1ttl7~, W1ti~-*~$o 

~Ur3~1r1!PJ~~~*];;lffi:~~9=t~~•ft~~B"1~~1r1!: 

:/J)l! 1: {Elffi:~-l-~~:l:t!Fll9=t:1JOA~~··ii~~~~J.t~>]t, ~O*lffi:~-1-~r-J:ts<J~~ 

•tt~~1£~~6-t-~•B"J9=t~m~~3-t-~•B"11:.t:m~9=t.~~~*~*-TPI 

-~~lt8"13~.~PJU~fi~M~n o ~-~-~~~#.~~~~Jffi:~~~B 

'ffl"~.m~i.W~ 0 

:/J1!2:1:Elffi:~.®~~~~9=t~~B"J~:I:~~9=t~~~~~~B~~~~.~ 

:.i:%~B"J~~J.t, ~Jf!f*ii~I*~-J-~1'4%~>Jt o 

:/J1!3:~I~#~~~OO~~*~~JE%B"JW~.-~Jffi:~~9=tB"J~~-~~ 

1~-TPJ·~~~lt, lltB;f, t*~~··ii~~~$~~1-T%~¥YW~o 

~*1:.t:I~B"J~~~tt~I~~~~~~-ft~~B"J~~*~~B~B"J.* 

Hii~Jffi:~~q:t~~~OOSiliPJ·~~J.tB"JJXL~B~W~*iA];;~PJU~-B"J.m 

~PJU*fflmi~B"J~~**ft*ffl%~:/JJi!~~ o 

#~JXL~W~~*PJUffl*~~:/J1!3 o PTU*m~~~-*~®m~t:1:.~~B"J 

~~~tt~I~~*.~m~~&mztt.mmtt.~£ft.7*5mtt~m~mr-*~ 

~~B"J!Jm3]!9J:JJI[t/7~~1-T JXL~ii-¥1ti 0 

:/Jf! 3 t~JJtl~ffl-TJJ~®;zJs:~k*i5t8;1t~~~B"l~~ C -0"tl:fto, .ill?.1VrEM~EJ*ilii! 

5G~&m ), U~JJ~®1£%~~~lf!.M51A, 1E!.B~~5i~m~B"J~~ o :fto*B~~:@: 
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~1W:~1±ifmt€m51A~%1VG~, JnU-ill.PJ~*ffl~ 3 ~:!J~, [P]a;J'$~~5t~IZ.: 

;f§:ka"J!J&t!*it:I±i*:!J~~if:E_i'Ji:l: o 

~~~P~ifJVtiZ.:~~~~B~~,JW:A,B~*~~,JW:C,.J§-~IZ.:~ffl 

1ijJi2/f~1M£111Ht5f1J. rt€ fflij;j!!ijijj:m:~a~'~~, -T~JI51~¥U~J% P 0 ~i)(~1M£~:tmT 0 

~~~~~P~~mJ:ffl~.§mB~~mJ:A,B~*~~,rmc,~m~1ij~•~ 

~mmmjj;jM,#~m~$·~~~m~%fi?J&m:IttB~~.~•~,rm~~~~~ 

?}t'i;IJ' ~~~WJf~mJ:~~ o 

~¥Y!~~,JW: A fOB, PJ~ffl A, B 8MiFiiJ%:ltt1-T>r~tf~pgtf~:l:; ~,JW: C PJ~ffl 

ffi~~OO~~*~~. ~~~~~1W:C~~mJ%,PI*ffl~J%P~~~~~~Citt 

B~:l:%fi;W~~OOPJ~tt~~~~~D.~*IZ.:ttW~~-~HW~:I:~~ 

~~~N,PJ~*-~m~~~m~~.~-~'$~&m~D;jj;jM~OOPJ~tt~ 

;f§1vt2::Jr~:Itt1-T¥Y!HJ\ o 

¥~ft~~P'JW~:E_imw,m~~*~,rm~n~m~~~oo•~*m~~~~ 

*~~mJ:ili!Hi±tiH:\r~~ 0.05% ~~. '$~:ltt1-TJJH'f o 1±¥~J%~¥Y!~ Bt.bt:fJ\f.T --1'-~ 

:1:~8"1 0.06% 8'-J*~il~lm X, £rtr~il-1W::I:tiFii~>lt, f£UliittT P'JW~~ ~~, '$~itt 

-~~~o~tt~~mfi,_bt~~~,JW:~~~--1'-~~~~~,JW:Y~~TJ§.IZ.:: 

~ 8'-J&mrm:f~ o x>t~lW: x :ltt1-T:ll·t'£i-¥1ti, ~ -'f~~$·11:~ 1m o ~:ltt-~~1f£JXt~]Z, ~ 
~-~-~:l:~j]Q~~,JW: Y ~~11JU, ~>}t~,JW: Y :::::; 0.05%o 

¥API tzoJ% ~Yf1£8"J:Jlk1~$·t'£~1W:iSfE1ti: M.tz:J%~~~ffl 8'-J§f~~~-1-. !I}JJ'flj , 

IZ.:~:Jrrnfi.\f1ti, [PJB;J~t)§ ICH M7 ( R1 ), ~if:/l;E_i~?J&ml$~1tif~;f§;k:/l:E_I~ 

&fJt!J&m, ~EotiJfflit:M::f!L:/l:E_~iSfE1ti*X14xt:Wl.K~M~~,rm:Itt1-Ti-¥1ti, iJ1J31J lli ~ TYi 
1£:llk1~'$·t'£~1W:: 

• ~~-I-51 A: =*tiiE1i!Xl C ~~-~- ), J\1t"F ( ~~-I-~E!3D5 1A ); 

• mniJ51A: 1.1- =•z.m- c =*tE!3ttmniJPJfi~51A ); 
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• It:'71A: X>JEfl%:1il~Z:JI~ C Jffi:;f.fX>JEfl%:1il~--'=3Z:.~Z:.W~~~l:JI~x~F~ )o 

~ 191: JXt ll£L ?HIT : 
=JUitfi!Xl: i*~191:¥U API :if:ff 2 tv, ;!t~tt;/f~J£. tlk~7j(fm)1l(;~~W~~t1J~ 

19J:~~-~~~~.~~19J:~~~~*m~~~m~~~.am~JV(;£~m~&~o 

m x~:Itt-tv-?HJTt&rJlu o 
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~~}jti¥J 30o/oo 
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A~E.%A~~-~.~J64}-=:._+A~~-~ o ~*~;trfi-J&~~~--~~~~ 
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ffi*~~ o a2tt~-~~m~n~£~~~~n~~§.~*•,~~ce•~ 
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1'{/ M ;,/-, rh o/;r EI ::+:: M A. 'J:l. 't .k;. -.~ 
.A -iitr r:r~ X ;t<: JZ ' J:'' 1i:J t:J t_x_ t 111' 'fl:. ; 
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N4Hf@~m~JX\,~iif1r'i:'f;]~Ml. iRJJIJI±l EI3-T~~~~5f~'71~~~nlfiJ,~:i!f~~, ~fib 

354 



EJ::S:5fO~tlifPJ~·Ii£1¥J JXl~i, 1!JU 5Eil-~i¥J~iffU 5fO~iEtt*, ~ JXl!li~11£~PJ~~7.K + o 

-~~-~ffl~~A-&tti¥J~~.WA~~~~£·~~~~AAI¥J~~ffl~o 
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MIW!tl I ~i9!tlriJf § ~~t'Fii ~~mtffi 

1 :;;; 0.01mg/m3 

GB/T 13277.1 lli~~'=(, 2 :;;; 0.1mg/m3 

ISO 8573-1 ( Part1 ) Contaminants and 
18ra-:m: Purity Classes ~J.!ltfl:IMiOC~!i& 3 :;;; lmg/m3 :;;; O.lmg/m3 

4 :;;; 5mg/m3 

:;;; 0.1mg/m3 

EP I~Jti ~ "'"(, 
:;;; 67ppm VN 

7.K -@."":i: P'ffl&~'=(,;fffiift :;;; 500mg/m3 

DIN3188 ( EN12021) 
:;;; 500mg/m3 

~j~;¥Jf:.Y~ ~ ~ 1:: f' !.!lt :& ~ I!fHJHI1 C 20 10 1¥ 1~ PJ~~fffiii:tiHI~f~ffl ,<2, Ml ~1*~ >}(ffif JE, 

i~iftH~i 
iT) 7GM~rl'br!t1:JJt -%t!PJVF~1~1$!;&3JiJfBII'lJ 

~= &•~~~~~m*&~~-*~~-~I-.&~¥~«.4B~~#•~~#•~ 
-*"~iZ1f'l a%'fil.J'.,, f'"J'.,N~• ·-:>ro~ -;t~-T1f.~Jl'., IEl Ji:l:.~;)(.?- £ <f 7J<.7f-a'J :fij>#-M:.~~'i<- 0.5%, 

rm&·~~ 'l'ii:t.a'J.:}ij'fi; 500mgim3 ;fmil! -t 0.04%, it-l'-.:tij>;f;j;Cfv:J.i~Jtf'"J'.,~;)(. o &-~~~;{dffi-1*
iiE.JC..ilfl, /f-1.l\'-ic5" ~Ah# o 

• ff~:24:.tU~iiJhA.J&fiF~ru& = :tEtt~~iiJhA.:/J~ l=j=1'® 1¥Hifijrmu iAs~ :/Jrt:. ~1~Jf:L~ 

8~J&f$it~uPJJFJ:ctJXLfiiZW1il*ii~JE, ~ 12-9 l.Kf9tliJta)jff~:24:.tt~~ii~iA.J&t$~1ll&o 

W!tl iJ.tJ]Jf § Jtt¥M.V:~ Jt(;W$1$ PJt~~fffili 

i9J1JiJ.t,<2, 1: ,trJ,{J:Ji"'f, D 
am !J!IJ 1A ~ y- •R~'=(.•~MJ~~n~n•~~~*~ 

ti~}Jt i9!1J iJ.t ,<2, 2: fiH.!K JiL<2, C ~n 
3 :7( <i. PJ~~;fffitft*mi URS ffifliftlJEliftlRffitlii 

&·~) ·~1'1~$~¥0~iHffiii 

jj!lj JJ:\,<2, 1: ,trJ, 1#'=(. 0 liftlR 11ltl ii·~ ~~~J:~iO ~it;fffi li, Jli,<2, 
am iffi.'J 1J.t ~ y- :;;; - 40 "C 

7.K?t-a--m i9!tl1J.t,<2, 2: .:P1:*:i1i'IM*.Fo 
3 :7( liftlR?tWC*m~~¥51:ffi:l I A.l](?t iffi.Jj !Jt,<2, 3: -%-f'!Jit<2, 7](-@,-Jt :;;; 500mg/m3 

i9!tl 1J.t,<2, 1: ,trJ, ~"'"(, D 
am i9!tl 1A .¥ :1-' riftJR11ltlii·~~~-~¥0i'>bHffili 

-@.""il1l :li i9!tliJ.t,<2, 2: ~111l:i1~:lt*.Fo .R?tWC*m~~¥51: ::ffiJ I A.Y!l:J?t 
i9!tliJ.t,<2, 3: -%-~ffl ,<2, 

3:7( 
il1l-@.""Jt:;;; O.lmg/m 3 

iffi.Jj iJ.t ,<2, 1: ~ f1:P fil Fo ( ~ll •R~ii*m•~MJ&~'=(,f*MJ~/$OC. liftl 

~j~;f11T- &·~) a m iffi.'J 1J.t .¥ y- iA 1i'l'f:ff fl:l ?tWC * m E!Mt !.!lt , }t:lJ!t~~ l¥l ~~x~· 

t"&1::!Jm i9!tl iJ.t ,<2, 2: Ej 1" ~ .H t~ ~ 3 :7( 
f'!ffl,<2, f':i. ¥~~ 

ffitl!MJ~ffl# 
PJ~~~IiR~*tl!ifflAMJ~f*~>RrmJE. 
-%tll'lJVF~~I$!i&J1'J ;f§ll'lJ 

376 



( 2) 8 #~t£ 

ttn•~~-~.m*A*m~81lt~~~ma 8#~~~~~~~~~mtt 

n•~~~-~~~m~~m•*~~.-•m~~~~o~*m~m~~*fi8 
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12.3 IZ~~ilE 
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( - ) S * ;fR A~~ I~ ~ ~ * 'fi ~I~~~~~ iiU *~I~. iiE ~ 
~1-r*• a ~-hl~~fr-hl:Im.#*m~~~~+~~~*· ~~~®~ 

~T. •~~f~~**~%hli~~-a~c~~*~~~~~~I~, 

~ %J }t§ 1R -k ~ ~ f4 ~~~I.£ )a 
C=)I~-hlM~. S*~*·I.~·-:JttH~~ o ~$~~*~· 

•c~~~~~~~~m~*~~~••). ~-~AI.~-hl~ a 

c~)I.£.hlS*hl~-#~#~~~*m•~~~~~~~. #~ 

I£~~~ & :Pftl ~ ~ * $ ~R ~ ~ ~ *. ~ 1!ili *-~ :$l! ~ ~ :}!L * e~-* $#&A 
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~#~I~-~. ~-~I£~~~f~~~~ o 

M=+A ~~S~~~W~#-~~~~*·~·-~,*·I£ 
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~Jil~ o 
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c~)mfi£~~~*~~~*•~#S~~~*~~s••~. ~ 

P!~ ~if 1t ~ ~t if~ 8~ ~ ~ 0 

M=+~A ~~S~~-~·~~*~W~-~I£~~~*~~ 

.##~. ~~~~~~~-*W~I~~~~~to 

~~~#S~~y:J!ff~~~~*~~I£~~ 0 ~~~~·~~~ 

~~-~~~~*~~~~~~···*B#~~I£-~o 

•=+EA I£~~~~s~~Y'~~~T~~= 
(-) I£~f~9;IiA~:l! (~~:}~t.m_$); 
C=)*·~·-~~-:l!R~~~~~; 

(~)*·I~~~~-:l!R~~~; 

(~)S~:J!B~~~~~~·-~~I~~-~-:1!; 

CK)~~~m~~~~w~,w~~•~Rtm~~*~~; 

( ;\) * ~JJc1f~ ~ .;#*; 



C -b) #JS~tfr~:ff*Yiif!-; 

CA) o/faJ:&~u~~Jt:Jt-~W; 

CA)~*B~G*~~. ~R-~~§~~~~**· ~~~hl~m 

-t Jlu ~ ~ 11-;ffr 7J * ; 
c +) JR#:ff*R it::~tu; 

( +-) i~jJZ~if1t#i-*.~7J* ( 1L:fi5-~!:~ll ); 
C+-=-) lfR~~~i'l~MJt ; 

( + :=_ ) Jtl,)(_ ~at fa] *lt* 0 

M=+A• ~~~~&~~~~$~~-o/~~~~1!-~~£~I 
£~~#*~~liM, I~~~~~#~I~~R$~hl7J~. ~~~W 

1! ~~ *;ff:J! * ~-Jftl~ o 

M=+~- ~~£&·~~o/. m**B#~I £~R. #-~~ 

&~~~£~·*B~:&~~*11-~. ~~~I~~~£~·#~~-t~ 

:&R.'to 
• = + J\ • ;tE ~ £ ± • ~ ~ o/ . ;:lf ~ ju :xt I~ ~ ll M ~I~ t~ue 

:&~~+~~~. S*##~I£~R~~IIJ~~$*B~~~~·~~ 

-Jftl~ o 

M=+A• #~I~~RS*~H~*~~#*B, #~-~~~ 
#i-*.m~#JS~*% o ~~at. S*~m~#IA*B~-~~. ~~R 

I~~-t~:&R.'t o •=+• #~I~~R~Mi"*-~~m*~#~£m•w~1!-~ . ~ 

RI~ ~hl~f-~:&R.'t o *~*ili~**~~~at, m**ffW~#* 

* {§ s. ~ #\' :5(g 0 

•~+-• ~-+~-~~. ~~*B~~~hl o ~~W~-~~ 
~~~-~--~~, ~~£~~~·*·-~W~*~~*B~~~* 
~±~ o •=+=• #*B~~~hl~~~~~hl~~~ll~,#~rlm• 
/fJ!§J. JtAffJ. ~:}ti'.* o 

M~+~- ~~~~hl~*~£~I~~~·W*~*±~~~~ 

£~~~~~ ~~S*~~#~hl~*~£~~:& o 

ME+• #~:ff(g,~~~I£,1L:f6~~7J*S**B~~W~. 

~1i~R 't1J'J#~~#~i1R.'to 
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-~+-• *-~~~I~~-~~~S~~~*ff~-~. ~~ 
~ ~~ ~.*:itjlj fffi ~ ~*0 

•~+=• s~*mm•~~*~~*w~~~~~~m•.m• 

*~~~.~#.-~,*~*~~'~*,~¥~~~~~~*~~~ . 

JG-~ at . * +r ~ -PJil V-- 3X. ~ • 1-1 0 

-~+~• ~-~R~*~~-*~~. ~*m~~~.~~~I 

£·~§~·~ ' *~~~~i-\_3X.~-~~~~ o ~~-ili~**~~~ 

at, S~*HW~#**~S~~~ o 

~~1'1-~B ------------

Mr~~~.I~B~~-~~£~-~~~mM.~m: I~N#,I~~ 

~.M~I~~~~~m*o WM~~~*~I~B~~~~*~~I~~~~

m*o 
I~B~tttt~~M$*@W~*o *~ftOO~~M$*~~~-~~-~~ 

I~BiiE~iE $1~1W%nX; o 

-~%·~~£I~3f_bt~yfll:f_!fjj';f~: ~B~;jviJ:t--+'i='ii\-+iJ;t~~ I Iflf1tt I 
~~m--+•~~~-~~I~B~--+IT~-~~~~ o ~~I~~~fi~,~~~ 

*~~oo~~~.~~'i='#~-~:JG~*~~~W*~.~~-§~m~~m~~ 

~*~ti~I~BiiE~z;b o 

12.4 _I. t.:; lJhiE {(.] 7J A 

..I.t.:;-~(~)~~~±?..I.t.:;~~~~~ft~~~~ffat, ~~L~~~± 

?~~~~~~i#$~~i£~{(.Jt~~A~#~{(.J~~~-o 

..Lt.:;·~~~#7iA o ~-~~·~7JA,,~~~~~~~#~%m~~7JA o 

~~-~7JA~~~m~~~k~~o 

~ 12.12 Y t J'Jj"~{(.J J'Jj"~ ~#~_I.!:; -1Jt~,H:i!ff~lJ~~ o ~#~_I.!:; {(.J~lJ2L-J..iE 
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~~~M$±?~~M?&~·~~~~Ao 

~~~#~±?~~~~-~#~~~~±?~~#~±?~~M~~»~~ 

±?~~£±~~, ~*~~~±?t«~t•, ~~~~M~~-~~Ao ~~ 

~»~~A~~,£~~~#~~~~~~~k~~~, ~*~~~~~ff*M~ 

~ 1f_ 1-t.-l!iJ] jf1]? J'o ~ ±? 0 

12.5 ~ ~ll~iiE:f1.;f 

~ ~ll~iiE~~ ~ ~iEAtik.ftlfX..t3c ~ ~ ~ ~ .l.fid±~J'Jj"~ J.t €f.; ~ ~ ~~ ~ k.•l' o 

xt~~ll~iiE~ ~ ~ll~iiE, ~9JL.l::.~ ~ ~M ~~-=-~A-0¥tik., 1£~ *·tt1JL T ( 1f,Ho 

.l. *~~~1ft-!(:~~#~~ "t. ), -;W;.j:.J-t;&oljhiE¥1:.2/:iv:.ZiiEa}J ~ ~ €8-IkA±o 

~"t,·~~~*M, ~~*-~"t.~ft*ffk~~~~ o ~?&~ik*~~ 

~~t, ~~~*~~~~~~~~~M~*ff~k~~i, ~~~A»~~~o 

~ ~-~~~4R~~#~~*~~-~~~~~L~ o $*~~-~~~~ 

••~~~~*;~~~~, ~~-t.frL~a4~~*~~•~**•~~~•~ 

~~~¥tik.J;t~, ~;fm1JV.~~*f o 

12.6 t:..ll~iiE~M.~~*'if;ffi 

~~~~~~~~*ff~*~~, ~4R~m~~~~~~~o ~~~~~-r. 

~L±I·~~~,A~i~-~~~~~~"t.~#~-~~±?~~~~#*~ 

4h#, :tm_ ~ ~ ~ .j:.* ff 1H~iiE o 

I£•~~#*mn•~~~~-~~~~o n•~~~~~~#~~~,@ 

:f:ET1"U'IWRTi:l1~19tl~~ o 

-~·!fRT, Jffi:.t-J.~:£j"CI£m~it!:1-Tft··i!E ( GMP Jffi:.t-J.~ffl~~-=+-=~ )o 

xtl*.t-t~I£m~~-ru-•iiEm:f:Effli~Jffi:.t-t~11ltl.Jfts911ltlJfurc&=H~i!f"fu"jG.Jft o 

~~~~l*~~:t.rcm%~m,l*~~~~~#:t.rc,~l*~~~s•~rl~, 

@B~~~I£:£j"C~,X~M~-::trz:~~~ftm,~it!:0~~-~o ~~·~ 

ie.JftZ.ft1ttiJ\.~1i.k1-T, ffl~11ltl JfU~lm.ill'.'i~~i!fB'.t$~1~¥UYE?t~W1ti!V-~11ltlJX\,~i o 

~~-~~-ru-•~~-~~~%~,1±~~-~~:t.rc~-m~~mrc£,1± 

r~~~~£~k,~!V-1±~$-~ie~z"fu"~0o~~-~m~:f:E~BM~rc£ 
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*fi~:5t~~~~~~.~~~m~~~wm~*fi~~o 

!:ttz:IZ::~iiEB9~1-TiJ::~. m~ El3 IZ::~~~'i"i.&IZ::~£89::k;J\*=tk:5E o Jj[ 
~~*.IZ::~fi~fi~{J(~~~-~~~*.m~~~-~~~~ft~~~#M 

oo*•m~~~~~~~~-o~~-~m~•£.m#~~~~~~~~*m

~~~~.~~~m%.ill~¥®M£T.W~£~~m~~n~~IZ::~-~tt 

(~~~~~~~!:ttz:IZ::,~~AA**~~~~IZ::~ 

·~~~~~.rz::~~~~fiiJ::~~~*~~~~£~~~&~m•~tt~ 

~-iffi/F~Jlt~*;§r 0 

B. I~i~:it 

*~m~§~~~.~~~DW~~IZ::*~~~::ktt~m-~ffi~~*·~ 

it:Jii%m~fr~~~~o-±-t!?.tz:!±lt4%Am:l:li'~FJ'b89 B #]t}i.illdt!:ttz:IZ::o 
( 1 ) Jl~~~IIkiZ::~iJ:),~Jj[~ 

··~&~~~J'b~#WW~M. ~m~-~IZ::*~~m~~-~-.&~~0 

• xt~~;J\~~~~9='*~~::k$:5t~ffi<J$xfflfO~~ilt~/F~~:mtw.J;;lflAAIZ:: 
'L\. 'i ~=1'7r.ll. "&): - ld-1.-3!'1. 0 
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~!:ttz:~m~~•~#~W~~~~ . m~~.!:ttz:•~A~ . ~~~#.~•~ 

ME~ o 

• ujijj£ CQAo CQA :;!rd~¥f*!Jo/JJj[, 1-t~ , !:i:.!Jo/J~~1~!:t!Jo/J~~,~m, m~~~ 

~ ~~)Jt , M00~:5t11J, ~iiEJ:ViAA89tz:£m:l: o ~;F.-J.~ CQA ~#§M"~~®~o[li]~fJiJ , 
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( 2) Jl~IZ::~1!iiJ~~ 

•IZ::~*~W~~~~~-~-~~IZ::~~~-~IZ::~~~~~~~ o i 

z::~~~~m~~#m*•~•A~~c~~-mr~~!Jo/J~~·~~~).~!:ttz: 
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~ito 
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~•~~m~o ~IZ::~~~~~moo~~~tk:~m~mm~lf-LAA*~~~~~~. 

z!i5m~~IZ::~~89f~*VJ:fJ05.¥.~~Jl* o 
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¥1ffi.J3L ff7J ( ~~ ), £jt, 19J:Jt, 1-*~R, f,&)Jt, pH {ilL BtiSJ Ct~~B;JiSJ ), R 'f, 

?J&Jt, ¥Jl1Jol!!Jt, 1Jo~~~iJJJ!$, 11\t*F~J!~Jt~~* c xt~t§f-**11~) ~ 0 
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~. 100cm

2 *~~IID1E8~~*· ~~*:fm~* I ${!f8~;fiJm , ~~~~-~~OOfR~ 

~~jJJ. o 

.j):\@~$8~~~~;f!FY-itl#~~;j\~ 50%, ~#tf&~*;j\~ 50% Bt, ~~ 
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m£~l'1Hf1J o -~'lft5Lr~>Jt;f$£~f.i\@Ji&$1¥J RSD ~ 20%, ftJ§"l~JJt9='m:1E£~f.i\ 

@J l&¥t!H!r!J&W o 

( 3) ~;f$,81¥J1ilMiA 

~#~~R~f.i\~*i¥1~$*W,~f$~ft~~~f.i\~f$~1¥J~-~~~~~ 

ifE1. i¥J )X\, ~fti-f1ii :itt:f'J iiifl JE o f7tl ~0 : 

· ~~®m~Mw~n~~@]~-~~-~~¥J.m~•*~"ft*•~amM 

t5L.~f$1¥J&~~~~~~~~*~~~,Ltt~y~f.i\~f$; 

• 39:f-tffl-¥~*i, t1Hf:r\:M7l!t:H~~~±f*&lili:, ~t1JW~i¥J~4i, $~;JT7Ftfl:ff!J 

~~*~~§~~~.~~~%~•m~•~~.m~•nft*mf*ammt5L.~ 

~~m~Y~f.i\~;f$; 

• ~1cr~* c ~o#1'Ji¥17~H:.,m~ ), ~~~m~1'¥~9='-il~4i3'A1cr~;W; 
• ~~rz:;:~tt1'JW1ii~~t5t£'1ft5LI¥J~**1'T~;f$. ~o&~1FE, ~tra11E~:5t.&11E 

~~££•If{£, £~-~j'¥j}~}.i\~;f$,8 o 

~j'¥~f.i\;j:$£~~7,j;f:~;j:$Jb~#~fk:T~*I¥J~:ru! o ~}.i\~;W,8~~1i!JiJUj1J® 

1iJMJE:C•~~$~).•~~~~-=r•~.~AR~o ~*~~;f$1¥J~~m•*m~ 

f.i\~;f$.~~*mm~~;f$ o m~~;f$1¥J«~~~*i¥1•~*m~n•~;W~~~ 

~WNo ~~~.ffl-T~W.m~.Md~i¥1~*-~*ffl~f.i\~f$.W&~1FE~ 

~-~*mm~~;f$0 

~**B•~~~~.~~#~~~m•~~~¥J~n•£~~.m~~•aili 

i¥J±-t!!~~.&~l&~7.Ki¥Jt!F7.K~~ o -~~®1-t~~f$~1£~1PJ ~k:X:ltH'J, ~tl~~~ 

9=' lili:~M~* .&~~;f$,81¥Jt/aJ£~00*o 
11Tm~~~@Ji&$,~~~~*-k:~Ni¥J.~$~f$£,.1£~·~$ 

~*ffiiPJ~ffiilitl~i¥J~S~I¥J*W,mm:~ttBm~~~f.i\.**B~~.#-@J 

J&$o 

F. ~W!ll 

~~~ffl~MB~i¥J:5t~~~~~~$J§"aM~I¥J·o #m~~~M:HKC, 

nc,roc.•*-~m:5t~~NCW)~o ~~~§~~~~j;~$~1¥J~i¥JM 

t5L, *fflftr~~~i¥J~£~1J~i9ltlBti¥Jt'Flt~~$kJH1H~i¥J o 
~~&~9='~~~~11~$~1¥J~i¥1Mt5Lr.~~~•~i¥J~~~tttt~~$ 

~~~I¥J o ~#Mt5Lr.~~~*fflA~~~ffiilii¥J~~~i¥J~~f*.~~~-~ 

§~~~~11~~~1¥1~~~.1£:ittB:5t~~~B~~.~~m~~~~~.&~~ 
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§ ;f,j!lmi¥J;;f§:X;J~ 00 B;Ji'SJ o 

-~~~i¥J-~~*~~-~~~§~~~!Imi¥J~ili~~ o *H~-~~~~ 

fil$nwJE PJtf<~;f!Fii8"J~* o 

mr~•ilE~Jtls"J:ti•~~. ~m:1-r~~-i1Eo enf.tiJ I JtllJ.JJi!-8"1~~. EE!rmr~ 

~~1¥1*•*~~~.~~~~-M@~~m~PJ~~~lJ.JJt!-~~1¥1~~~-~~. 

~J.tJt, ~itf1-J:@~J§l § i¥J.iJEo 

~T~~~£~I~i¥1m~W~.~~~~~£~I~A~~*tti¥1~00~PJ 

~tf<~i¥1 o ~~~~~*-~*M,PJ~~Jtl"fi~MN"*ilEB.~i¥1-~M~o 

~~~mJt!-~i¥l~•~&m~w~*~~~*~~. ~~~~~~~~~• 

ilEEI"J o 

"-~m~~~~*~~"~~-~~~~-~l¥lm~. ~:@m.:r~•~~m§ 

8"J5fn)WJM8"Jzt~~~~~ o 

~~-m~l¥l!lm~~~~-~~~~~~tt.*H~£~~!1m~A~~~i¥J!Im 

m~$~ttM,PJ~~Jti~£W~~~!Im~*~~~-m~i¥1~1¥J!Im~o 

"fi~t¥fN" t~8"J~-1'-~-~£1.00~I~~~~;fnff:lj'U!Fii_t T~~¥~i9J8"J~OO, § 

ffl~m-~W~.*-E2ffl~~mm~#Ti¥1~£~I~~~i¥1fi*m~ o ~~i¥1~ 

fLJ:~-~~iJ I~~£~I!:8"J~IJ1~. fE!!P~m~s"JJXL~i o 

mr~•iJE~~~§ffl: fifH~mr~§t-f, en, ~PJJ~®1:.~~~9=t. J"~OO!Im~ft~. 

J"~OO!Ims'-1*~ 0 mr~;tM~, mr5t~~:JE~Ui¥1 ~s51un mr~t~Fit, I~&~:Jr~- :5HJT~~ 

1!f~~~~*$:5tW~ffi ~ ili o 

m~•~*~4t~~m~~£~~~*~~®~*1¥1:5tffi~~•. oo%~~~ 

~~M~§ffl~~ o m~~W9=t£1:.1¥JffM*Tm~~B~:5tffi~~i¥J~~fi~~ 

:fllr~~*iJ?.~)Jj(I2SJ o -trtw1~t~mr~•ilEM~nwJE~~nwJE:Jr~9=t~J\'.~8"JM<~t!Fii o 

H. IV!'~j!1:fLil1* (campaign length) 

~-P-~:'1"11:.~ (campaign) ~1~~~-~~ _t~-1:.~$1'-:Jtt&i¥1~-~£, ~~ 

*ii : 
CI)~~~m~~~~~m:B~~m~. ~~m~i¥1W~ o *m~£~tt.m 

i'SJPJ~~~~~m1~. ~~.R~~M-s"Jmi~. ~n:x-t.:r&~&mw, PJ~~m*~mnu 

itf1-Tfll:tmo ~f!Pmi~-JB9:~~ ";J\mi~", ~f!P ";J\mr~" ii1it~~~-5!1!s"J•i1E o 
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1E!.~, $~~mJ!ff ";Nw1s" ~B4i~u!OJ;ltJ5B"J "::k~1s" c t£1ffi'~t=E~rc~5R:J5 
:it!1-TB"J~1s) B"J~~* o :tm*JUt "::k~1s" :itt:f-T#FiiiE, kEJJll~mPJ:i!~~rcB"J:tM& 1 

PJ J!~~FB"J7C~o 

C2)\ffi'~tt~t:PJ~4i*~~~-~,•~~~PJ~a•,mtt~~~PJ~~ 

M , YdliJr!x:~~:t ~:9~ lf:ij' !1m B"Jtl:~ , IE!llt , ifF:IB"J J!~~F at -KV1U ~ P 1t :kit o 

c 3) ~fl~'i'':E~F#FziiEim11t$~:it!1-r 3 ~, PJ~~m~oTB"J#FziiE~~ = 

~~~=~~1£\ffi'~tt~FJ5:it!B~~#Fz~,m~~~~:it!B~~~~~:it!B 

";j\~~" ( ~D&JJll~FB"J?K I ffi:jfij flt!~ )o 

$~11~B"J~, ~o*1£#FziiE:i:H~9=t t±n:JM)~If:ij'~*~!Jl~, .91U$~~m#FiilE~!Jl~El"J 

)]3: ~ ~B--'=3 ~ ~ti:~F1f :k, 3fi-¥1itxti~iffi' ~~F F J'b ~:;i: B"J~u!OJ o 

~~ 2: ~tll:!!-1f;f§IPJ:ftt~B"J - 1'-J!~~fl~t:!:~F~~PJ§~3f~PJ1-T, £L;ftB1~P 

'*'*, Mtk:11'rt:;;lik § :7txt iti:ttt ~t::it!1-T~~#FziiE, en t:ttt~F J5:it!1-T~is~iiE , 1t 
~B3~o ~l5~r~~Fffi!PJF£Bt,~*ffllffi'~tt~FC~,~~J!~~Fs 

:ttt c ;tt9=t:ttti'BJ*ffl ";J\~is", s:ttt~5R:J5fti:iti:ttt#FziiEB"J~1sl~J¥~is )o t£!lfl-att~ 

F C s:ttt) 1Gn\GJ5, J&;Wl'&ifilu, ~J5i~~1E-'=3~fiT 3 ~iti1tt~1J.!i:it!1-Tt~~ o 

~~ 3: tE~itfl:l7f~~~xtlffi'at=E~F1tt~:it!1-T1iff~ o ~D*1i~#Fz~IJ!fl:l)]l:JJ[ 

~-~~~~tt~rz:m~~~~~~-~~N,~~#Fz~~~9=t~PJ~ff•~~lffi' 

~'li~F:ftt{J::it!:f'J#Fz-j,iE o 

(4)#Fz~J5LlZMxt~~~J¥:it!B~~, ~~~~~~**~1l~o 1±mm#Fi~ 

15, lffi'~tt~F·-~~$J5,ft;ttxt~::kB"JW~~*'~~~:it!B§m~~,~ 

•:ttt API B"J§~4!i~n!O]:f~$B"Jf#ljjflj:ftt~, Jm 1t Lll*ffl § t.ffit~*fl:IJ&;j$;f&UJ11j, x-;J API 

~*~ist'Zt£HH-r s '*' ~~0 

~*1i~~~-~~#~-~*~~~PJ~xt~~~J¥m~ttt:~~~B"J~~ 

Bt,-~~1fffiJJlZB"J~OOffi~~J:I~J¥ o ~~~~~J¥£ll~~~~-B"J~lm~*~ 

~~J¥B"J-3&'11, ~l[~~~~~B"J~1sl~J¥t~~1f~~ o 

~~,xt~$~~$~B"J~~~m~A~~~B,$Wffl~ffl~m~A:it!B~ 

~B"J*iliFJ'b,:;!ikB~~jG~~ffl~~m~BB"J~~~J¥,HJ]l::$tB"J.~Mt5L:;!ikB 

nlt~ o £~llt,$xt~m~m~sB"J~~~J¥:it!BB~,3f£~~1PJ~~mB"J~~ 

l~l¥i-¥1it:m-t-$i'BJ B"J~is®iiE'Ift5L o 
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~•mm•~-&mm~n~~-*AA*fi•~~~~~~£.*~m~§~ 

t&fiftii*•~1t~~~flmmmwff~il~:£t~S¥:~ c HFiiiE) t'C~ o ~>Jtii'ffl''E1m: 

• ~-!&~3f7HJTmm~*;fll~m; 
• ~~tr!H1 ;fOJ.W::t$ fl ElZliZ.Bt, f'{Uf@±-tf?,X>JMmWff*q-T @JJ®U~ 'Wi; ~AAi-¥1ii~ 

m, iti~~H:ViAA~M1a£:R'-, 3fii:i:1~~im-iftiJufiiJ£lZ~~i&~J§"-ffl~; 

-~~~m~~#$IA,%~mm~m~~.w~mmwff~~tt».mm 

·~fi~~-~~~~m!§",ey~*fi&'Wi#:x>tmm~~••*fitt~.~w~ 

8 'ffl'*;W I ~~~~.Y!$~ o 

~•=*fi~•mm•~~~.ElZ~B~~~-~~~AA~MmHFz~oey~~ 

~mmHFL~~~m*~-•£.:R'-'ffl'~~~w~,g·~~mm•~~~.m~* 

~~~•mm•~uw~•~~~~#~;fll~:tc~~~~mm*~~~~-#~, 

M1tf*;W:f&tfJ!~~*~ )o 
~~~#~U: 

• ~i%l&~~~~;flltW!$; 
• fi}ft~i-¥1iti!:~~'t'i;fOI!:fJ~.:iJ~7t ( :tm#.I!:fJ~jJ:f~~ Cpk/Ppk) B"J~it 

$IAI$X{4; 

• :fiH~rt±1A8"J.fflJAA;fll~A o 

:fll11:f: 
• ~it@Ji®l.fflJAAI*J~§T~ CQA ~m, ~jt~iffU~~JJt--'=5 OOE ~~]Jtt~X>Titi~; 

• @Ji®l.fflJAAI*J~£t§~89-£ I~£ IOOS, #i-¥1ii1tf&~-'=5m'1aWff~~; 

• _t-.fflJAA:f!l11:i-i*J 89 CAPA @] ]@!~; 

• ~~ I!:fJ~.:iJ~7t ( :tm#• Cpk ~ Ppk) i-¥1itM1aWff~~ti; 

• ~-j,~;fj]jl-J,j( o 

K. M~iiE 

MmWfflllZ~~AA*fi~HFz~.-f*1tn•~~mAA~* o ~HFz~89m&ey~ 

%];}~TWj~: 

·~~~£~89"r&~"tt~HFL~:~~:i:1W~, ~~*~~~».~~89~~. 

•~:x>tmm~-~*~~-~4UJ.W:~~~~~£.~£eyn:xq-mmwffm~-~ 
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~oci¥J~oiliJ, 12SJJJtw~Jt!:1-TW.~i1Eo 

•mMtt~~~= ~~~®*•1¥JM$~@.•~-m~~~~~~*fi*~ 

±·ill" m M '11: i¥J i-¥1fr, IV-1iJH iA. 1::' 1fl011t ~~ ~~-Ut!ti~ fF, ep it~ 1£N * fD M i~f~@ N:~ 

~£1¥J'Ift£rm~J:EMJt!:1-T~~t:tEo 

1£~-T~~M$1iJHiA.i¥J~~k,ey~~~~M$1iJHiA.i¥J~-Mt£W~~-~ 

i¥JmM o ~~-M$1iiHiA.~*ili~7~Jt!:tt~~~~~.~~Jt!:fii-¥~#**ffi~ 

I¥Jm•.~~M$~~--Jt!:fiM~W·~~~1iJHiA.,~~M$~@Jt!:fi~~B~ 

i¥J~]!~Jt!:1-T~»i1Eo 

~fJIJ 5: 1t$~\¥fUJm~mJJ£it• 

C 1 ) Jlliffl ~~13tH. 

NrtttF&'bi¥J-i:Ftttit~ B C kg), 12SJ~OO!Jo/Jt:1!oc~~~ 10 x 10-6
, ep lOmg!kg, 

mu~ 00 !jo/JJ,t,it~*~: B X 10 X 10-6=10B ( mg ); J¥!.1ftrmtR~ OO!Jo/Ji¥J~~Jjt~Jl00 !jo/J,~, 

it~ IV-¥ft!tl iti¥J!3F&'bf8:fM! B"JI*J*TIITtR, ifYt-l},~,I*J*TIITtR~ SA ( cm
2 

), JJlUi&t*i*l*TIIT 
~\ij!Jo/JftiCf~~)jt: L ~ lOB/SA( mg/cm2 )o 

£-'F~Jf£Elli~iJiHt•: 

MACO=HBEL_t-f'o\1, x MBS-r-f'&~, x PF/ ( TDD-r-f' ,fl, x SF) 

J:\;l=j=t: 

MACO ~~*ftiCf~l¥1 ,~,it (maximum allowable carryover, mg) 

HBEL ~~-'F~Jf2jUf~~ (health-based exposure limit, mg/d) 

MBS ~E-F&'b~;J\tttit (minimum batch size, g) 

TDD ~E-F&'b B¥1§'fi]f!J:!t (treatment daily dose, mg/d) 

PF ~M~12S!-T, &f!:k:--t-I~1£r-F&'bi¥Jr~if.ffltjij-~ e:tu:J•r-F£3f~~ 

~~~API) 9=t~1ftk-~jj!jo/J;f47](-Sf-i¥J~~j:Jo I.!JkiA.{i[~ "1", R&D ey~{~~~t~~ 

M~~~.J:Ji.iE1Ji§:1!r~5'!-- ( f§tl~O, 1:£~1titl LOD Jm~~'t'ii¥J'Ift£r )o 

~~~~12SJ-T,&f!:k:~~F&1!3r-!Jo/J*'I-~~ffi~fFJtli¥J~~ o ~-~;:(£~ 

~~~JX\,~~, JJlU~ftffli~I2SI-T o ey~~i¥JJXl~~~f§tl~O~,@i.iE, ey~~B"J:ct~_tN_~, JLl[ 

JXl~,~-F&'b~n•s~~,r-!Jo/J*'I-~ftffl-~.&~tt~~-s~~~~~ 

( ~~Jl-1-*i:tii: )o ~$:rn!**Jt!:1-TiSJZ1iio ~O**~;EJTI~-F&1!3)§--!jo/J;f-J-;f§1LfFffl 

~~oiliJ, JJ!UI.!JkiA.m~ 1 o 
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1~i&t.L-FJ'b~-T{}!J~UJS~~J3t]g 1mg/d, T-t:&m:~J\:ftt:l: 20kg, T-FJ'b 
B ¥r5ffif!J :I: 400mg/d: 

MACO=HBEL _t-f'.fl. x MBS T - f'JI, x PF/ ( TDD T -f',fi, x SF) 

=1mg/d X 20 X 103g X 1/ ( 400mg/d X 1 ) 

=50g 

¥0~~-T~~W$~1i&t4,*fflTfi~~%~~~M~fi~*fiB~.M~ 

f~~Pfft]g : 

• -~m~~f~~ : 7.kmc·t1!f'ml.!n; 

• =~M?~fi~: M:~PJmc·t1!f'ml.!n; 

• - ~M?~f~~: Jt:1m.=.~mcif'J c 1::1t5tmff:~__tw;Jfrr )o 

~-frPM~fi~-B~m.*~Jt:~FJ'b~~5tmff:-~~=~M~fi~.~ 

t:&~m:m~~mcMtt*fiW~~m~~m~M~fi~o ~fi~-H~B~m. ~ 

~f::iSJZ1t]gfi~'l'~i£ T~~£wJT Ja l9JM1~BiiEfi~, &z/G~~~*1-TM~BiiE, {E! 

~~~M~m*1-TM~iiJhA.o 

C 1) i&t4tllfi~'!Wi£8"JJXUl]LiSJZ1t 

*fifi~~%71-~~~W~~.~~~~T~~*fi~~W~*~FJ'b~~~ 

X ¥'5 ~~~~W1t)C 14 ~ ta'i:l£, ~ ii~ 5E¥¥i1~~1U:PJ ~.&¥¥i1~BiiE8"JTI1 00 : 

• B~:i1¥¥f¥~BiiE8"J~:ffFJ'b 8"JmcM·t1; 

• N 4;tt m ·rw & ; 

• .L-t'J'b.&T-t'J'b&~~~~~; 

• FJ'b~::ill~I~~~; 

• ~:ffFJ'b~-T{}!mUHtll~im; 

• ~I~i&t4tJi o 

C 2 ) -~·tw%BiiErJ\.~iSJZ1tlR1fftl 

· ~~W$~FJ'bA,~M]gfi~~&.~~!Wi£T,~M~fi~~~TB~; 

• wJT*FJ'b B 8"JmcM·t1;J\-TA, ~-Ti7 1 Am~fi~'IW%, )](fi~·tw% (A) /G~ 

fiY.j[, :ft.IJ:~·tw&T, ~~ B ~F~3R:mx-tM~~f~~£wJT~~-=-i'-mM~BiiE o 

~it: x1-Tfi~·twi£8"J~ffl. M~BiiEft~~:JikM?~f~~. rm~f::FJ'b o £U¥i¥~ 

~~~~-~~%TB~~~3rJ\.;*~*FJ'b~-Tfi~Ml£,)](fi~~%/G~JiY. 

jr~)](M~fi~T~B~/G~A:ff~*tt,~~-~~-~M%T,~M~fi~£ 
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®T~nm:-~ mm a<Jmil!nJ~iiEo 
m1~-m: B<J £ = $ Jj] rm $ rEU ~Bt 91 A-~ -r:- £ . ~iSo<-t §T~ t:iJ rm B<J tn ~·tf Z5L:itt1-T 

it~ff:]!®f!l:kft.if~ 1¥1:1: ( MACO) ~rl$, ;ff:~lJM-TMiatl!U¥ §T~~JtiU B<JmiaJ.K 

f-:itt1-T tt:xt o ~1¥1±flr1!f;J\.:r J51!fB<J'tfZ5L c ~P ~-mrmffi~J¥7Gr!mJJElttDtk:'tfZ5Lr 

YfftWB<J~W~N:I:).~OO·M~ltmZ5LTB<Jtr-£tJJtk:o 

T-t'rfb 
A B c .l_-t'rfb 

A N/A MACO MACO' 

B MACO N/A MACO 

c MACO MACO' N/A 

)~: :%'- cR 'f * -l>Fi~!r.; p;!j ~ MACO •J' -fJJUtithbfi.;f?Jftit~ltl €M3i. 'fil-l", !il•J 11; ~aJJ ~JJtJt.: A 

{7]{~ C, C -I:JJ{~ B Jt a}] 4-$ J1:. !f.; o 

~f9JJ 7: mra~iiE/f:JE?:t 

~0m1:E:ittfimffiB~~. mffi~~~m~mB<Jm:mm~~m~J¥*~~00; 

~~MmffiB<J•~~*cmm~m~~-~N;•~~r!~•Mmm)~M~a1± 

¥~ffi:fiH~:r~W:5ti&t4&¥~ia~*ic~j;;: "Oppm" o 

Jt~~oo=~mffiB~~*.mffi~~~mm:mmB<J~~*mcmm~~~) 

~~ffl~J¥$~00-B<J~OO;·~~*C~m.~~-~N.Mm:l:.-~:1: •• 
~~r!, •MootR) $M~OO To 1±M1a:fa-'S-~mffi~*ic~jg: "Oppm" ~~~, 

$3t~fB<J1~r!£: ";J\r.1EB<J!l;J\;fFz1P!U~~,, ~P:5ttJT~r!BiiE~-1£8<J;fFzi:B ~~JJL 

~ 12-2 m!hi~H~,~5F~ 1 ~ 12-3 m!tit~~$,~5F~ 2 

1. A.:fL o I*J 1m•J; 2. :±! # o (;tO{] lllt:ilt) 1. ~~I*J1m•J; 2. :itbf'l-"ti!t; 3 .. $H.ti*J~ 
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~-$~~£~ffl¥®~m~•.~m~-W~*fiM$.~~~~ft*tt~ 

~~~~~~~~M$a~o *mm•tt.M$*~· ~~~ffltt,$tt~8~tt 

it• ili 8'-J ~ 00 :i:f'F jgMrsail£8'-J itt*t~Y1L 

iFJT ~£'5 1 A IDi !1l ~ i-¥1ii !i£ :5H£l t~ &.~~t&rt nX;3L . ~iFJT ~ £ ~mrs*¥~ !1l ~ 
.!::rfffi:ail£8'-Jmi!W~-3&. ~ommifiJ, Mr!~!f&, m~~~•~~~o ~ne.ail£89 

M$W~~*~~~~~£~ffl~¥®~·~~.~~~~~£~~-Wffljg:&i:£ 

m&..m$W~~~®~•~~mttmf1l~*fia~o 

~•~m~~*~~ooro~~*•~~~*· m~~-m~~~~~~~~~ 

-~~. ~~.!1l~~~~~~~~MM$~~-. ~~~M$~~M$~~ey~ 

i~J~89:/®:KE1ti'BJ o 

~•~M$W~mm~*~&B~~~~-~o §M~~-~m*~~C~) 

~~~~r9!U/G¥iJ~~~~~J\liffJt..t~FI¥~~. M¥!ailE89-it~t.iFYi!1l-E11% "§rffi-u 

itt*" 0 

mraailE-itt*t1Frt891ffu iT~ff!iJ o 

jgm$•~~3L-~~m~~~~~~~.~~/GW~~~o ~jg~£~~~ 

~~ffl~~·~~~~~£~£H~.~3L~OO~~~/G&~~~~~~~~~~ 

~-~T-.ffi~~~~~~~~~~~~-~~~~~--~~0 
~~!1l~*M~£~tt~~~~~·~~m&.. ~~#*ilm~. ~~~*~ 

M~~~~~~-~~~~~o it~~~~~~~B~~o 

~~~~~m$•~-•m~~~~c~£-~)~m*fi.!1l~~= 

• ~~8'-JMie~~~~~m~; 

• *~'~111Ji; 

• 1~r~~¥U ~.t.iFrt; 

· *~~~~. ~~~*1-TTaiiE; 
·~~R*:m:~mm~£c~mm•mm~£~ft*tt~~£.~#~~~m!i 

~M$~m~~~-m~~~~*m•w~~~~£~~~~ft*tt).*B~a . 
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~~~m ~131TJJ%13J11iJfl~£ B~fi~~Mltt~~~M, ~ff~:p}fi!§~~ilii5l.t:t.l~ o 

m~~£~~-~-~~n.&~M~~~n~§ .• ~#~--~~~~-~ 
~-.~••m~)]l:~~.&m~~£~~•&*B~~~~m~*~~. ~~~-m. 
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Q~~A*~%~m·R~~~~~~~~~T*@~(~-M~%M~*~ 

--~ffi~~-%M,XTM&~--~.~£~~u~~~~~~~&~:lt~~ 
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~£~ft:(*M~£fl:l:M~~£~:FJl!~~)~~JEillff~~~M.*~m~~~

~£1!ii:>!-~:t1.$ !'1$ifH~W, 1.£~£1!ii:1f~Jli!$ i'1.Affl iiJ :I:m1!if1fT~~W o 

~~m~£•~~*~.~~~-¥F~BQ~~~*~~~~-~~.~~£ 

~~R@D~~$-~*~~~·~~£~Bt~~£•o ~~~~m*~~~-~

~~~~ GMP ~#T~1Mill1-T89 o 
11t .ms95ll:t1.1-TZ9J~oT m:lF o 
•#M~R@D**~~fi:IIVI~m~o 

• ~~*~~ji'Xffi, @m~~~s*, ~JE-~it:1Wfl:l~19!~:r_m § o 
• :it~-®~£, ~~i.5t!Will1-TT*~· ~-M~~;;GM, @m~~m.f;tJ;~ffi§~ 
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*~-~-~~-~~~.0~~~*~*B~M.~~~-~~.hl~~£MA 

*~•~0 ~~0~*B~~w~.wm~~-~~~m~£~ttm.~~~-~ 

~#- ~£~~- m~. ~~~~~m~~~~~~~~~~•.w~~~~~~ 

t~tJt;j\' PJ ~]i!tf-T 0 

· ~~-®~£~-~~~•m. ~~~~~-~.~£mili.~*~~~~~ 

~-~PJn~~~.~#••~mH;ffi~*~~-~M~~~m~~~*H~~ 

~~~PJ~~, JllUPJ~~lk:~*1-T:tgi~~~;IJDi o 

• -$:5t J*~~t~7'GM-, JZ.. T ~~1'-!Jt~ifW/G~~nX::fD. OOJJ o[ft)~, ;t~~1Jt.1-T~ 

~mti~ C ~~P ), ~ti C 5'1-~~52%, {E!.l*~M~~~~~7'GM-) ~BZiliJ§<fl}~~ 

f~i'!f o 

• :tm*M~!Jt~ifW~rlffi.t~J}tJm;t~PJ~~**/G5fU•o[ftJ, :tmxtt.M~x~~~Jb!Jt~if 

fi~J}tPJnKmJmifftW~~J}tk~.~-~~~~-~~~~~~;tn~m~~ 

f~i'!f o 

~~ill~~·*·ill~~£~~~~~**~~~~~-~~~~~: 

• #x>tl*~~t~7'GM-, mLEL~~~-t-!Jt~ifW~~xt~£~nX::fh.rm•o[ft)J5, m~ 

~m-N~~i~i!f; 

• itxtl*~~~~-~, •~mmH:if~PI~*1-T:tgi~~Jf,Jf1Jai; 

• #xt~?*~~m~. -~m~~?~~~•mre.~~m~~~-·~-~ 

:lgi~~~;IJOI o 

• m:m-m:~EI31)ti-JF~I~~, ~-5f!P~Zili~1-r~; 

• ~1i~ill~~ 1Kk-:t~*1-T~~~~i*f, ~~t~i-Jtt4~~JUi1; 

• m:m~£*1-r~~~-J&~1!t. ~m&:,~~*~~tftl~; 
• ~~ilii!f~ill~~ifJE:5t~i-¥1i! 0 

471 



15.3 B@l 

j~~~* ····· ·· ············· ···· ······ ·· ·············· ····· ···· ··· ········· ········ ··. 

~=sn+=~ ~~s~~YF£~w~m. ~~~~m~,*~ 

~~~~~W~~-~~~~±··~F£ o 

~=sn+~~ ~-·~~*~~~w~F£, ~s~~~~~~ 

·~-. *~-~~*~F£m•*~-~~~~o 
~=sn+JI...~ S ~1li1J~~ Wti1t:tJil,.tl, ~~1%~ WI1t:~*~'t~L 

~=sn+n~ s~~~*A~•m~~~~WI~. #&~x~ 

ft·~Al o F£~W~·AS~~yf~·~~~-n ; ~F£~W~ 

·A~~-·~~A. ~S~~-·~~A-~~W~~-~ 0 

~=s~ ~ws~~~-~s~. #m~~~ o 

~=s•-~ ~F£~~~±--~~~~~~W~. S~Y~~ 

~ ±~Pi £ ~.It J! ;g~ i'l tit% 0 

~~s•=~ F£~w~•As~~~m~·~~PJ£~~~*0 

•m<~~~~~m~~>m-•m-~~~~. ~~.~m~~~m~ey~ 

~AC~T~~~A)~B~~~fi~~~B~$~#~~-~·~~~~~~

~~~·***ffi~m~.~~~~~~,m~S~~ffl~ o 

.lt:Wxt~ ~s{J-~mtm: »-m~q:r~~1J~®ffi -T{!jjc rs~-'i'F3&~~~~·11:, fi~:i~~ 

~~' ~:ii1f~~~fll~~;f~f't~r:~ 0 
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r=~;gf$ A ttt% ZXDC2021 0601 ttt:i: lsokg 

~mli'PJ~ 
QC 7t :fJT in. .:Exxx Jt.{*S;jj'B] 2021.11.01 A in. 

QC 7t :fJT in. .:E X X X if 2021.11.01 :i!H-T ZXDC20210601 ~ 6 -t- Jj ~,JEtE~~ 

i'PJ~W!Ji #t¥Ji!~B;j, ~3'J\l;lt~J.Jfr~:i:jg 0.22%, Ml:i:if!Ffi 0.20%o 
C [J_tjg:f~HfUffiE§ ) 

:lil::~::HiE$1"~ 52J;Jll:: 0~ 

'fr~ $:fH&:i: 20kg 

{i1f:ff·~ 1£ ~"fu"~:ff{EpiZ~~it:mJR 

:Ilti~::zls:tttf=~E8~~ic~ c ~ ~~~ 2 -'!'-%=?: 

~B;jj'BJ' %=?;g$, ~~~it) CD%=? 1: -T 2021.09.16 ~~ 10kg 

%=?~!l:%-$ 
®%=? 2: -T 2021.07.30 ~~ 20kg 

W1ii 
:1:5J:Jll::::H~J.JfrE8~!ftu0il'J, ~~¥0%= 

~!ftu·~l£ ? § E8±tl! 

~r=tmn :Ilt I~ ::zls:ttUJ.:f= ~ E8 ~f=·~ 1£ # x1 JJ?: E5l :itt 1-Tifol:Ilt 

QC :Ilt i~::zls:ttUJ.:f=~ E81§L~·~I£ # X1 JJ?: E§ :itt 1-Tift.l :Ilt 

~111!$1'1 ::zls:ttt{Xf=~r& .&E8I it I 

QA W:~J.JfrPJ~~iJI®F£1it*ie:~ $ Ja iYJ t1 @J C ::zls:fX.jg:f:JHf,( t1 @J ) 

:lil::~iazwt1@] 52J:Jll:: D~ 
i.if1ti~ii: t1@17t~:-~t1@]52J =~11@10 :::::~:g@Jo 
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~1M~.& 
( QA ~J.m®ifi ) tttri~.&BAA ( QP tH:fi) BAA 
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F~B@lit~~ 

f'£~@10 mm~~m[Yj ~@1-tt:\W~%: ZH-A-20211101 
- ) #ftl fE ~ @I i,f~lj 

~@lf'£;gf* A ttt% ZXDC2021 060 1 

~ ~ffitlt:i: 50 kg ~:OOII:iJ~.AD'i , atrSJ 
QC )t;f)T93, .:Exxx 
2021.11.01 

QC )t;f)T93, .:£ x x x :ff 2021.11.0 1 :itt:f-J ZXDC2021 060 1 ~ 6 -'} Jl 
~@l}ffi:j1;1 ~i£t!:~~t&791tlat, ~l'Jll.~~l9tff:i::1g 0.22%, Ml:i:itffift 0.20%o 

c t:JJ:.:1gmtW-mtj1;1 ) 

-~~@I ( 24h 1*1 Ji5iil ) D2l 
~@I~§Jij =.~~ @I ( 48h 1*1 Ji~ ) D 

=:~~ @1(72hi*JJi5iiJ)D 

flt)i5i~J:!J 
~PDZJ ~~~JKi:,F.ijD 

JtfiB :;>js:jXjgmm~ 1m, ::fJi5iil ~±ill~llii:$ 1'1 

~ @I;H.ft.AD'i 
(,~,~~HJIL J.ffi::i:~:J'll[:fhjlf_A, QAi&:J'll[, 1:f':fhJ)f.A, QCi&:J'll[, -fr 
Jl'.±~, .'Yl~$i&l'JIL ~Roc$i&l'lll) 

J:VHt~ ~matrSJ 2021.11 

~p;gf* ~?1 ~?2 

~ p ±ill±.!l:lk.l[;U;; :JJ.it X X X X X X 

fltJi5iil.A X X X X X X J:iJiit~ @l~:i: !Vlk. 8 7t 

~5i~JA 
t~ ( * [\'1] tlt jX :tE Jl' f' 

X X X X X X 0 § tffi ~ @I 8 7t t~ :1g pp, 

B~~~:i: lOkg 20kg 100%) 

)l';ff:~:i: 20kg 

fYi-tt~ lm~:i:lk. t~f7tl 100% 

~ @I f~L\~UI~ 01!J ~12 it: tlt f' &It {)l. ~ i iJ ~ p ' j1;J .litl'ffi= dl~fif~~ P -t)taA J'!.f*•tfr()G, jf:Efl,ffi 

..1:3111~ ~5i~Jo 

:/J.it l!KI D2l t~~D 
~@lf'£6lJ::J'll[rtfJilfj; 

( fff\'IJttt jX:ff)l'f'£ ) it~1Jt)l1-J$ 1'l 1:f'$i'SJ 
H~tlaH& (2 2021.11-2022.01 
-'tJ!i*JjGPX;) 

~#itl *Ik.BM 

ilr~*#.IJt!.btBM 

tttll*#.IJt!.lk. s M 
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:g@]f'=£;gf/F A 1tt% I ZXDC2021 060 1 

:g @].~a zw 1¥1 at rSJ * 2021.11.01 15:30 

~f';gffF ~?1 ~?2 

2021.11.01 17:10 jt!ll~14, 2021.11.01 17:12 jt!ll~ 

.'ff1~$jffi~~ft i¥JB;ff8] * tr~iii"iffi~¥U~ft 1 14, tr~iii"iffi~¥U~ 
JfU<;A.: 19:15 ? 2 Jt/C~A: 19:50 ~~~:g @]Ef ft tt = 
;J:t:ffl 3 ;j\B;f 45 :)t~ ;J:t:.F§ 4 ;j\B;f 20 :)t~ 99.5% ( -frli"Jttt:V::(:E 

$1"£) 
2021.11.01 20:25 @] ~' 2021.11.01 21:45 ~Ill~ ~~:g@lsfttt = 

~? "ioJmi¥JatrSJ * #r 21:2o ~!ll~f4.&:.~ 14.&:.~ ( ~~~:g @]!/& + J$1¥ 
.F§B;f: 2 ;j\B;f 5 :)t~ .F§B;f: 1 ;j\B;f 55 :)t~ !I& ) I ( HHt 13 @I !I& + 

~?iseffl!/&jl,&ffl~ 0 o.26kg mr**F~iY!~ $1¥!/&) 

~~~:g @Jf{jl 10kg 19.74kg 

J$1¥!/&il: 20kg 

J:Viit;fl:l~~:g @]Ef ?t l:t 
f:YHt:g@J 100%, ~~~:g@J 99.5%, IZSI~? 2 **F~iY!tl. /F.ffl-Tlfijl!f 

i¥1~*iffi1ZS1 

:im~mi.ll\r$ i'li¥JB;f f8] * B;fj'S]: I 
~? mt%-${ifffi.Ami £ B;ff8]: 
jt~12~8{]B;f f8] * 2021.11.01 15:50 

B;fj'S]: B;fj'S]: 

QC "ioJ $: i¥J B;f j'S] * 2021.11.01 16:40 ~£!. ~ 
~n"ioJmi¥JstrSJ * 

2021.11.01 15:50 ~£!. 
P1$uHriffl.IJ~t ~ pg $lt!:11'1)j!ij1!f 
( Jlf.I~f.;$:1fliJ1t11l1\i-) ( Jlf.t~f*ifliJJitjl1\f) 

B;fiBJ : 

~t=$i'l"ioJmi¥Jst iBJ * 2021.11.01 16:45 tl:l. ti:l. Jt1mffi:k$ n "ioJm 8{] B;fj'S]: I 
pgffl)Jt!:11'1flillt B;fj'S] * 
( Jlf.t~f*iffl.llt11l1\i-) 

:g @] f'=£~t=:i:i~ 1fliJ 1t 

;fl:l 19! il: ?t tiT w fi!i * 1\i-1lk C*~~mW:g@J,~M-~iffl.llt·~~-WJffiiZSIU!:Biffl.l1!t,#~ 
~ JE~jG~;fi:IJ'E?tR~i JE~~~ 8{] ~4 IE JYi ilJJWfnt!!: ~ :i!Ji~;f§ I<'J 1¥1 !'OJ Jf2fl}~jt1: ) 
~;f§ I<'] fOJJI2fl}~jt~ 

::f;t~JJ!@JJ§ .=: 1JMtl&i¥J 
2022.11.20 ~? 1 t=£l!!@l¥U0PJ 

B;fiBJ 2021.11.30 ~? 2 t=£l!!@J¥U0PJ 
:(:£ JYi it :g @] B;f f8] pg 

~? 1lk ~ nw :f: :g @] 11' zw iffi~~~ftmat•K~4~Btw?t~.~~--:g@J~~~B{]~ 

.&6lt:t.m~* ( ifllf.t~? >it; ~ft~¥Uiffi~¥U.&:.~. •Kmat 21Nt 5 ~. 3f£!.:l:'g~i@:g@J 

.&:.~f~L~U 
~>it. )j4J:g @]f'=£1%~3f)S@]j1J~0PJ' #i.5tfJJ3t=&bi¥J'iseffl'lf&.. ~ 
F"ioJ~Bto 

QA !'£:f.l: 19J:jlst;&A.: I ,t},f£:t.m: 
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f'Jb;gf$ A j;jl\~ EP :tlt% ZXDC2021 0601 

t'l@l~:l: 29.74kg ~t&8WJ 2021. 11.20/2021.11.30 

:g @lit! {:!I ~P li~P 2 :g @lit! {:!L±{jljli: xxx/xxx 
t'l@l 

t~Hf,(t? @I 
)Jj(I25J 

~t&J.Yl§ ;gM;;]ik~r4if §~;Jik~~~ ;J:lk~7Hi 
~~§~;Jik~~WJJ ' 

iM!lm,a~ 

~t&~* ;lik ~ ~ ~ 

~~JLJ.Yl § t-F~' 1lt%;J:lk f.if> ~ ;lik ~ 7\: "!If fff>~;Jik~!§:!Jr ;,ft{t/1 
~iEliftJ -3& 

~~JL~* ~ ;lik ;lik 7[; 

ll! :il:!JF! t& 
~P 1 t'llill: 10kg 
~P2t'llill: 19.74kg 

~~JLA.~'¥ M~W~'¥liZ.8M ~1iti~'¥ liZ. 8 AA QA ~'¥liZ. 8 AA 

~W~. -~~IIZ~n~~M~~mfi~~. ji;J 
:l<iJJitil !A', J1t flff M ¥tv liZ. 8<] 3 :tlt m 1'r ~~ W", :tlt% 7'1 ZXDC2021 0601 , QA ~:@~'¥& 8 M 

ZXDC20210602, ZXDC2021 0603 

:tltll~!A', rPJ~ QP ~'¥liZ. 8 M 

:l<i:@:ctf~ 
'f2022.0l.I5mfHM.1, ~ti4W"WfliTh:: ~EHSW1t. ~·Hlt/"£, ;l:t149.74kg 
1$MJB, ~A~~7K:l<i:@~~ o 

:l<i:@A.ffl~'¥ ~1"$ 1BJ~'¥liZ. 8 M ~1iif~'¥ !ft.. 8 M QA~'¥Jft..8WJ 

QARI.U# ~~~~!±\A~ i1 ~Jft..~;ff~, J:L.t. ¥tv Jft..:tltl'XB ~114W 
QA ~'¥liZ. 8 M 

W1fl"M i'BJ3t 2019.11-2022.01 

~fl.if>t? @I(X~liZ.t? @1~% 0 

~:tf,(t? @I(X~Jft..t? @1~% f~Jf,(t'l @11 IX. ]g;;Js:(Xt~:tf,(t? @I, ~% ZH- A- 20211101 

*<X~mt?lill7'1-•t?lill.•~~~?mM•*7'14~ 
;lik~rfi:St iBJ~>ltliZ.M·~~p t? @I at 20 :51-<f!P. :f-fif-• :g @I 24 ;J\stB<J~>Jt; 

~f.!~ ~?~~~~~&m.•*fflM2~M s :5tw.#~~ 
~Mt?lill~>Jt.~t?@IF£~-#~@I~fi0~ o 

~~rfi:Bt iBJ~>Jtlft..StJili~~ Jliiffil fl ;;Js:<X7'J~mt?lill.~flff•~~~%l:Wfl 
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~wmwA~~=m~§~~~~~ 
20 5t#§iO~jgic~. §:mill~ 

;lgic~ c 24 ;Ntl*l) 

W~@~~~~~-~§~~-51-~ 
W~*~~~~·%·~~51-BB~ xt~ @JffiiZSI:itt1i1%1§, #11itlJET}:ij!~~i&nf:Df!i: 
;f§ 1\"iJ i'iiJIBfl}iJ,:~~ 

~~~@1§-=::JJ~l&~~ ])ZB;j ( 24 ; j\ 
])ZB;j 

B;j I*J ) 

~~IF~ ws 5t tl:~~JtiiJJ:ij!WJ? J:ij!-J,t~@ 100%, ~~IF~@ 99.5%, IZSI,g:..P 2 IIR:t$~ 

:!m 751: :ff , 71J ~ Jffi IZ9 o ¥~L /FJiFH~~, JtiiJJ:ij!WJ 

,g:_.PEIHftfll .'8{£$ QC 

~ @~~~~ill~JaZ}Ij v' v' v' 
rti: Bt i'SJ ~ >1ZuHiW1fl" ~~~#$ 1t1it QA 

v' v' v' 

,g:_.P~~--~@ftZ9J~liZ~~M* *M,g:..P&·~~liZ~#I*J$ •. ,g:f'xtfiill~m 
( iffilft,g: ..P & .{]3,~, ) 1W-~@-ff1~·· 

QA ~~~'¥liZ 8 M El::l:~~mWA~'=f:liZBM 

w~®m~:mmB~~&~~~.•M~~~~tt~•.~m~•~~-~ 

~' ~~~~f'!J&il~o 

·~M~B~*m~~•tt*~•m; 

•*~B~~~~~~.~ffiB~~~~~-~~~~~~?~~-~~&m~ 

~-B~~*~~.-~B~ttW~~~o 
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16 

*!if.±~ PH~ : 

*JHf~iJftltiVI-z:~F 
}jj{*-4~tf<J~~9*~* 

ID'" *J=Il~M I Z: ~F )J.ft;r-J-~x1~1BJJ§J$~W~®t~~?K~ >Jt 
ID'" *ffl£MIZ::~[z'Jffi;r-t~xtilfi:P±tr~~£M~@~®~~?K~>Jt 

ID'" *ffl£MIZ::~[z'Jffi;r-t~x;J45z:~, :5t~~£IH1-t~@~®tM?K~>Jt 

ID'" *ffl£MIZ:~[z'Jffi;r-t~x>Jm$-*~fl:lxi%~W~®~~?K~>Jt 

"~m£M"~m~mm~~~~~-~~~m~m~~c~mM.~~~~~ 

iJ§52) i:!Jl:5!~1~~!1m*~FJffi;r-t~~IZ:: o im1it~:fj:i;J\:5t-TF£. :tmt.Jt~~- ~£ 

If&, g{t~*fl:l*f~ ; rm "~~tt:;t" ~tj:iffl:mj£1. DNA, ~J(J@~;!t{t!?stt:;;fF~~{~ 

~~~JJ§~m~*~F.im1it~mm~mfl:I~~~~**-Y•~~mo =~£Mm 

~Jffi~-~.@~~~~~~ o ~~rm*.ffl~~F*?t-T~~~tt:;;fi"Z:;~~~ 

~F~~m£MIZ::,*m~&BftT~m£MIZ::.~~ffi~F*:5t-T~~~tt 

:;tiZ:: o ~m~£MIZ:M·~~ilfi:P*~.~~-Tm~I£M.M~~rl~~:5t~ 

g'Mk.1-1BWM~~ F£ ~~rlf~ o 

~m£MIZ::~rz:-&~~~=~~wcm-r~oo#%~)-~oo~••fi:P-r 

m~-~-T~fi:P-T±tr~C-~~~~)-±£M~£M-~~:5t~-§~F~~~ 

::B-~~1-t-+Fr:\'b;miiJU C ~~I ~-T I D!Jt9t~ )o 

£M~F~ffl~Jffi•c±tr~£,•~~m:5t)m~~-~~~~mmm~tt. 

~~m•~•*•,~•~~fl:!Jffi•~~~~~~~AA.m~.m~~~~~~Ffl:l 

IZ::~~~m~~m~~-~~~•,m•~~fl:!C~)~$*o iZ::~~m•~ 

~~[:_)~~~ : 

• ±il~J$fl:!I t'Fil~J$~Jt.lz:.fQg{t:fft; 

• #Cfi:P fl:l tt :1:~ ±g.~ ; 
•£Mrl~~~••tFw•,~•Iz::#~~m•~~~~~~.~m~m•~ 

~ftu; 
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• Tii-1*1:-Kttjj£, 1:rz:~~.::f:JI¥J~t£; 

• l&~IHOftl!:1-t:i1jfi: El 1¥1£-*~fii-f*, Tii-i*WJ:f, :J:t!f-1f£~ll5t, IRJM${*:=l'ft9='1'BJ 
r £ fllrnt¥-H~::f ~¥5!4k c t~JJIJ£mt1: !lm¥5!4k ) , i!lfiR.rz: £ J:W::S: --r ~; 

·~~~I¥J!:Erz:~m~t£mt!:E!Im~a.~~atm~t£~m~••*~; 

·~~at.m~~~&hl*-1f£,m~•!:E!IWM~-~~~I£~rz:£~*1¥1~ 

19!fll¥5!4k!/mi¥J-*~~~:W:, ~*Jt.l'l* ~ i¥JJr1!:itt1-J~M9=' 1EiJt£1ff!J~:itt1-Jrz:£t&{D)tl o 

}li~~* ·············································································. 

-~+*• ·#~-¥~~~~%#: 
(-)~~M~~~Aft~~*Aa##~~~M o 

C=)a#~~#*#S~~~%#a#~*~~~~~*~~. #~ 

Jl::.%~ 0 

(~)a#~~m~~#*#S~~~~o 

(~)S~~-#~~~~. ~-~~~m~ o 

C 1i ) ~~at S ~ :!! 1t a# -1- Jiu o 

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

~~#~~MI£1:ri¥J~#~.~*•£t£~mt!:E!Imrii~i¥JJ:W::S:,~m~* 

M~~ooi¥Jt£~:-£•*m~::f•¥5!4k,=£•*m~::f~~-::f•*· ~w~ 

-w:rz: £ 1¥1 r $ ~~J:W::S:~j£tL 

•~~m-1F~*•ttjj£9=J, ~~~~~~1¥1~~. m~¥®~~~~~rtt~ 

~~-m#~~*~~~-.•~m~i¥J~~o~~~~~~fllm~~.~~~

•~•*o#£1¥I•**~:TiiMfll~~%~1¥J~~;1:-K~N•~-r~~•* 

•~;~m~.m::f~~~n~•~;!:Erz:ftWr!lmi¥Jn~~~~m~l¥1~1:n~ 

r~~o~!:Er:i1jj£9=J,~~~~~i¥J}J1!,~fflt£~Tii~#ft&~-~~*~i¥1 
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~~~#~*ffl~~~§MI£,*§*M·~~~~~tt.MW~*§~£M~ 

~~i].*~tttiBJ-~'l~L 

GMP J]tt-tFJm~~ ICH Q7 ~+ J\.~9='X1r£M~~l*t-l-FJ8{Jgffi_ij@J$~tB T~ 

~~W~*~• ~~§~~*~~-2~~-ft o 

*~~~~~~M~Jl:~mmr~*~•-•~~~~~-~~M~.~mM 

~EtlG:Tf £8{])]!:~€100~ )$ (PCB, preliminary cell bank), r GMP ~{4T1!Jtl~ ffl T~~ 
8'9 .:EM~)$ ( MCB, master cell bank) ~I fFii~ )$ ( WCB, working cell bank )o 

~T~~~-~~~~~~~fi9='ili~~*~EtlG~~~~~~~-~~M#~ 

~2~~~§·~~ . §·~~~§~~#- -2~§MAA~~ft~~~~~~

.ll..:Eii#J$~I fFii~Jl: o 

•3f££MI£~~~MFJ~-~~M#~~~~~ffi~~~#~~~.~n~ 

r~ _t mittPJ o 

•fflr GW~~~-~~M#~-.ll..:EOO~J$~IfFM~J$ o i1'FM~J$fflr 

#-=f1!Jtl~ o ~4ij:!.=p~~{)l~JL~M~§~WBt, {)[-~ MCB W-¥'9:~ WCB 8{JJ~H,&ij 
~)$, ~,Ul0_t(J)\~ftif8'9 o 

• .:Eii~J$~I1'Fii#J$ ( EtlG~-=fttt) ~1!JU~~~~I$1K:l1!1-T, ~O=!tfF~~~ 
~~~mEtlGSI$:JtfF~( A~*~)9=':ll!fi o 4ij:~§~W~~M~~.tt~~~

W,m%,.%~o ~2AAM~~~~mEtlGSI$:JtfF~~~~.~ffim~ii~A~ 

;#)[ -=f ' :11!1-T$:1 {.§~yg!lj 0 

• ~1ifHJEOO~IlJft~8'9{~f-t~~. ii1if~~M#£t!!JJL ~$~, ~Kt~'li, ~~ 
~~j]~£Mi].*~~~~*1ifHJE o .:EM~ J$~I fFOO# J$~~ Jiftfflfl£1-t~M# o 

• &'~Bt, llJ:Xt~~ftffl8'9*1-tM~:l1!1-T~2~t~'li~ tt$3to 
·~M~~ii#~§~~#:ll!fiM~.~§~-JE§MAA~~ii#~mJJ.§~ 

M#~~~#~*~· ~~~~~~W§~~~M#~~~m~o 

• ~:xtii~:l1!1-T1EAA19J:JitN:iNU o 
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A. lifiPI¥1*1mC&!tf*,~'~fmi¥Jij!1l 

-~~-~~~~~~,~~~*·--~~~~~~~: 
• jf-*51:11t C :tlo~~~:Jif*~iC jf-lf!-{1LJ~:i~L rffi §~t$~ ); 

· Ji!tJ~; 

·~B~4C~~*--~~-~~~~~\ 

x>f-Tjf-*51:11t~Ji!tJ~s~M~, ~t&lf!-1ilm~>+~M~~Yr~1~.@, c -EIM-~!lm5f!Jx 
14) 3HtJtitM~~{~.@J~~ o 

~~~~t&~-~~-~~,mH~~~m*~~,~~*·-~~m~-~ 

M~*H~-~#*·~$~~~~*~~~~:11tB~~~!lm~m-,I~~*S, 

~~ffi~-~-~*H~-~#-~t&#~~o ~~t&~~-~!lmM~lllZ~•~m 

{:!1; 8~15f/:~:1Jr! HB>tf*~ , # !1-PJ ~~ $ iw :!f.±-!!! 1*~ o 

m-r•~~-~,~m*x#,~~m~m•~•,~•~*m•~~hl~, 

#JJlZ@JtM~m·~~~§,·~~~~,:1JPJffl-TGMP~~ o M~~-~~ffi~ 

jj1lf-§M"~~I*J~ o 

·1~~~-~~**t~1iE, -§it~l2§5fl]~~~*·- ~fJiJ; :Jt~~Ji:tt~~l2§ii 

::f:1~iiJB~1~~fm8~ ( GMO, genetically modified organisms), &'~~mx1~12§$·~ 

~o~{~i];J-~!Jmt~tt~ilt~1iE:ii!:1ixt tt*;fff o 

··~~~~-~~~~~~j]~~~~~~o 
• Yf~ 8~~1~U :Jit1!r o 

•M*:zls:~~~5f!J·~~-~~*~~~~~(~15f/:~~~)~ffi~o 

•ffMm-r•~-~*•~~-~~~~*•~~mAo ffl-T~4~M~$5f!J 

I~M~$~®:tJ;r-t®:l/1iJ_t7f'1~~m~~*•s~®:tJ;r-t; ;g:~m~~*•~JffiM;r-t, 

JJlZ:ii!:1i TSE/BSE Jxt~~i-f{ti o 

~**•~~m¥~H~£~~~MI*lM~~~m~~,m~~oo~~m~• 

~$S~@JL o 

8~$-§it®:~i:JM~$, ~-~$5fi]I~8~$o PCB ~{;!J;1j]f~~@iL MCB 

ffl, 15f/:iiEM~8~®:~iJPJ~@JJ3'~; MCB ~~~f:Jl;@Jt WCB ffl, 15f/:iiEM~~PJ~@JJ3'~; 
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WCB ±~J&{*'±f=ffl, {~:iiE'±.f=i¥J.iE11f{*~lit'±.f=i¥J~J:E o 

iff* $J!:sLI¥J-f.RY!JEfj: ~5($ii--+iffrr $11ltl* jJ;t--+ttl *EiJ!:sL--+J.W:]I:~~' 

:trt~--+ A$1*~--+15Effl o 

( 1) mt~iliffrtt$8~J!:sL 

mt~iliff*8~*=~±~:1f -1'-:ii12 : .MJ=t1mii::~~f!L;f~5 1 itti¥Jiff*; :J£:~ § 1-Tlit 

•c±•,*~'*m,'±~~~)i¥Jiffrtt;~~~~m:~af*~~~,*~~~, 

~IE! If¥5E rP1 Yill'~~-¥ ~tiH~ 8~~JT8frtt o 

~ 45lmt~il51 itt a f1P at. nc "iff* 1¥1 *~.&;It f~L~, ~m 1¥1 Jt:sL" xt ;-2 :nJH iiE 1¥1 it** 
iffrr$i'f!AJ$-f*~, f'F~)fft~iJC o 

:;55 1 itt8~~ § 1-TLit:fJH!i¥Jmt~ilif~iJ§~, %~~~, ~IE!If¥5ErP1~~~-¥~tlt 

m~af*.~%~*~*~~~*1¥1iff*m~c•~*~.&~~7r~. if~~~, 

~~~,%~.&'±~~*~tt,~*I£,J.W:il:~m~§.&~*,f*~~*~). * 

itt1-Tiff*~)EJ§'' -fl}fF~ mt~ilif 0 

C 2) ±Mfrtt$8~J!:sL 

±iffrtt$~~~~-~~.;it~*~il:mt~~~Rf*Htz:£M1'-'±..mMI¥J1.5E 

m. ~at~~tz:£m~eynw~~~•#. IEI~~~*~~~•i¥J±M~ o ~~

~~~--~~*±iff*Jtt.~M±iff*Jtti¥J~£it!:B~~.**Bif~~5E o 

J!:sL~m~i¥J±if~$.-f.RMmt~iffrr~Bililit.~f£CB®Hm~i¥JI£~ 

* ~{ff$~11:8~ MCB, ;;51EJJE ~11ltl *8~ MCB ~{ff$~;lt{llit~7?K8~mtiEI, -tiL PI VJM~IW 

8~ MCB 1±\Lit, imii-*jtliffrr:l{f~*11ltl* o :;5M MCB ~ttl* MCB, ~*fmiffrri¥1 

t~'i1:*~~)E MCB 8~f~f-t11ltl*~il& o 

~ ~ 11: ±if frP IE!~ ey :tJL :tE: 1¥1 )1~ j] .1'5 ~ ~ :t.m tf ' ±if frP $ ey ;ff til{ 1:E ~ 1'- ±11!. ,r2., 

fF*~*ffi. ~f*H±Mf*1:E~~~~Tey~~fflo*ffi~~ii~~. ±iff*$~ 

·~~~i¥JB®Hi¥J~#T~~. ~BtPJ1.5Effl~im*···~~~~ii~~i¥J~N 

~{-t o 

( 3) If'Fiffrtt$ 8~J!:sL 

IfFMf*i¥1~*~•~~~.-~tz:£-J:E¥~~.iE11t'±.f"i¥Jm~ o ~~-~ 

~at.~•~Jt:sL~-mi¥1If'Fif~!tt.*Mif'Fiff*Jttm~i¥J~£ittfi~~.~ 

~Btitt1-T8f*~5E o 

J!:sL~:ttt~i¥Jif'Fiffrr$, - f.RM MCB ili~. ~f£CB®iiE:tttf'ii¥JI£11ltl*~UJ% 

~-8~ WCB o :;51EJJE~11ltl*i¥1 MCB ~UJ$~;lt{llit~7;Ki¥JJ]!:IEJ, -ill,ey~M~IW8~ WCB 

ili~ o :;5M WCB ttl* WCB, ~*imiffrtt8M~'i1:*~~)E WCB 8~{~1-tttl*~~xt~ 
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~~m~~~~~Rffl~I~B~~~£,~R~m~M~W&~w~~--~ 

HI!!~, ll:tBt~!V-]I~~ffl MCB ffl~!±~ o 

C 4 ) 1W::I:tit9W 
~-#~I~M#~4~~m, ~m~~-~ft:I:~M#*BlW::I:ti• o ** 

M#~tt,~~t:@:-~$,~#~~~~-ti-C~*MI£~~~~, ~~-, 

••,~~~~ti•*~),m~•ti•c#~~m~~•J:t•),~M~ti~C# 

~*5~~MM#),~~~~~•,m~a~tt~•~, LV-R~~~m~±~n~• 

~t£~~, LitMiil*~~ o llt&~, ~M#iElli*frM#~l£, &~~129~1-i~~~IW: 

:f~tt*~; &'~at, I ~j]#if~~~j]#~m1~-3&t£~ t~~tift o 

t:@:19)~~;f~~j]#, A~f*~o 

c. ~~!IWJMl$B{Jf*M 

m~±.•m#tiiE~~m,*M~~tt~m~~~~Rstf*~o M~~m~~lli 

f*~~~~~~~,~~~~~,f*~$BJ3\I~A~~~~~,#~LV-~~~~-

11iW~:i':f*ilE¥_g~~PJ~·I1 o 

~#,m~a:i':m#f*~~•~~~~~m~m~,MM;-~,~~,~~~ 

~'*~4~~~-~~illS~~~,15f;~~W~#~81Ett;ffl~f*~j]#~

a•,s~~~m,~W~~4J3\I~~V-,~~~~*·*~~~~~~~m~, 

*~4~~~-,-~J3\I~~-C~~~)M~*f*~j]#~~~tt;J3\I~-~~ 

*~~j]#f*M~#,~~~~~tto *~~S~,~*g~~~iE*fi~W,~ 

~ Btlt*'fi-¥1f!ij]# ~~~:t·!1 o 
j]#~WR~~~~~~A~~~*A, ~Bt~*~*··~m#~mm~• 

~,~~=•••~s~~~m~f*M~4~fi~A~~~~o 

j]# iliA~J3\I~9!!C, ~:M o 
lffiJnU.L, Bti1Em#~5Kti1Em#*3f~J1}{; ~±.~mm#--'=i~~~±.~mm~*:H 

~a; ~m#~c~~#~m)--'=ii~m#~C~I~#~m)*:H~a;~~~ 

£ ~ii#*Jjlj~J]}{ 0 

~iEM c :tm4lt-~, ~*M~£Rm#t~·I1~1Emt:l:ti¥9!~JWJM) xtm#~*1-T 

mt:S:m~~-,~~~~m,~~,~ffl$,l±*~tt,~±.~n~~£Mm*~~ 

El, !V-iii31E~~ffl·l1; &,~Bt*1-Tm#~3JU C ~~~~~¥1!1~~*~~3JiJ ) ~:121: 

~81Ett~•o mt:l:ti~ftMPJ~~1i#81E~~-~ffl~**' ~~iE~M#~ 

~M~~m$,lli*M~~lW:A~-ftMR~lW::I:ffi~~ffi~m~,lt*'TWfflf*~ 
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:W'l o ~i1#8"Jmti!:~~Jt/F¥0 ~JI15£1¥Jt~t~ at, J.Jll1L~P{~ ll:~#.13f£f,JTv"f{ii, PJ~m 

ffJ~ 4&ffiJfiJ#J$ o 

JAil%>PJ$I&tf:\8"J~t=f~i':£~#.1.5/F1~~J)Jc@J¥0JJt~?£f~I*J~~f¥#.1-T::Ero 

/F~il#I¥Jil~/F~~~~~-~*~F~mWI¥J~il~I*J·~· ~ll:~X 

¥~~ 0 

/F~~¥Ja::t~oo#~~~·~~~~l.llZ~m~•~*~m•~;~~~~~~ 

•. J.JlZ~~~~i¥J~~~m~B~i¥JU~~~mi¥J~#.I~m~~.3fF~~fiM~ 

f1Ji~·~.¥ff o 

~oo#I¥Jmti!:~~Jt/F~m~~¥Jm~.~~::troo#•ffifftt~M#~~.~• 

#~i~~at, i~M#J.Jll*#.l~~ EI"J~~~:'i:. :tm~if1ti.€~if§:kABJ. EI"JJ:liFI~fT~Jlm: 

~~§!~. :#-fM/:~H~~'Hc* o 

l.llZmM#~~~~~-*·~~~~~tf:\~B~~$*fi~~.~~ff~~

~$~.~~.51¥J~~~~~~~*fi~:'i:o 

l.llZmM#tifMt~EI"JEJflf~::ll*1-TM¥5t. *#.!~~~~~~, :#-fMI:tlfic*o 

;!R:{t~~~~~,P~~at, .fPJ¥0 MCB tiJ WCB ±~~~:ffll}j~®? :lt~ABJ.@] 

~±~~-Til#tlf:f¥1-t&EI"J/F~~fitf:fi!li.!Jti¥1/F~, ~at~T IRJJIJ MCB ~ WCB, 
~%-ilf:t=f~{~y!l\.~{tj:: (-80"C) EI"Jii#J$~~ MCB, if§xf~i!ll. ( -20"C~4"C) i¥Jil# 

}$~~ WCB *~f:l o 

MCB ~};A PCB B"Jil#~~{~{{;, :t~m~1!r};A MCB ~ WCB jj~-¥J"iJ il#:l:'!?f 

~111~4&, ?Etn\t±!g19J:ii~ni. ;fLH!I!:~I!:*~-Ttlf:t=f?&:UI*J ( ~IJ'*f¥~, :1Cffa~ ), 
-T~~~ftj::T{lf:t=f; WCB ~};A MCB B"Jii#~~{~{{;, :t~m~1!r};A WCB H:\~ffltl1~. 

mJJJt±!g19J:M~ni .•• It:~I!:*~-Ttlf:f¥?£f~I*J(~~f¥~,:1Cn~). -T~~~ 

#Ttlf:t=f; ~~M~~W~i¥1~~/F~~~~ili~il#~tlf:f:f~#k, 00~~4& 

I!:~19t1!:1&i~ut~t~i¥J~~ o illi 1lt MCB B"JtFii.Vl~ mt~~-T WCB o ~ 16-1 ~;!R:{t~ 

MCB tiJ WCB 111~4&~~.¥8"1 t~~ o 
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llJ!J*ll# MCB WCB 

1±\~llf* MCB MCB 

~~*•.~m•••.w~•••~ 
*~wc~*-~l. ~~wmfi~~ )2!;*-3Z:~-#~;ff~, llJ!J* 

11J!J*:1J~ 
~~ .1J ~ ijE, t:J~ )2!; ~ f7t 8(] 3-5 f*. f* * $tif.~W C ~*r:g:~ ), ¥H~~W 
fi~-;~•~•~•m~-f*~tt• 11J!Jn!Z:f:5:Jml:ll~~. ?H~llJ!J*n!Z 
f*.~*n!Z~W.~~W~n!Z:f:5:Jml:ll~ 1t1111~1¥~ 
~. *Y&llJ!J*n!Z1t1111~1¥~ 

x~ll~im~ v v 
ll#~:ru!tif1iE~~ v v 

mJ: ffillit~ v v 
:I: 

~M5&fft v v ~ 
imtl W.*~imtl v m 
t'F ~mJ:mtt~J:£ v 

ll#~J:£ v v 
5'r~t~-=r~im~ v 

-(j-j]~ 
1t1!11~1f~fj;ff-'f -80 "C V) r8(]MHI£r.ffil. 1t1m ~1f~-(j1f-T -so oc k-( -r 
oM iii B(]iffi11£iffiH;J<*iii 

ml:iil~~~~M ~2'¥~imtl -ik 
~-*if:~W!tl -ik. f*:ff:Ml!TJ:£ 
3'¥ 

~fJJJ 2: iM~~ WCB E8!Lfitt'I'IHB. JJdM~J§mi:!l~J&E8~i!J!rrmt~~>J< 

~{b& A tc!ib WCB B"Jfi~;ff~{4.bt1:. T 1ffia~, ff!J]!)jtB"J -20"C>Wd~~ 4 OC, 1ffia~ 

BtiSJft 8 ;j\Bt" ~J.9ttt~~. !:E.tc~~.::fJ~Y(f~ o IE!.Ilt£Wf~ MCB tl:l.bt, 1!Jtl4&·Wf

mi~M~o WT-mi~M~~-~~~§~*16~.~~m~~W*~$, IE!.Ilt 

.Ja Jtli~tttr ~-~ Jilr!:ttc" 

Jj!§ ml::l:fli 1ft 

x~•~wtl x~ll 

ll#~:ru!tif1iE~~ liM, *-~W5'rXW.EI~~'IV:tk1~" $!II 

mti -~~mtt. ~~. ~'fui*. x~• 

ffillit~~W!tl ffillit~/f:1!£-'f 1.8 x 108 1'- /ml 
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J]i! § J.VJ::i:.fff-fl 

'ii_ M~~ 111-.f~iJ!U ;.f{~'f 40j.tg/ml 

if#!;l1fJE ~A ~ 

~-~~A~~-#~4~~o ~#~Tm&W~~4~I~M#$: 

• I ~M#$2st:EJ\\~!'6J~E1X:IZSI::1'Jf*ff)¥dtJ:~?Jl1k:~o[O]I ~M#tU~Bt, ill.:s'LNP{~ 

ll:'ftffl. Ji~111U4I~M#$o 

• ~f!ffl~I~M#$/FJE:I:Bt, illli~1!1U4I~M#$o 

• ~1!ffl~I~M%'P$1*1-¥Bt i'BJ NP~%-Im:ctf*f¥WH~Bt, :Jf~1W::I:~~/Ff4ift~ 

il, illli~111U 4 I ~M%'P $ o 
I~M#~4%~~.-mi£~~~-#~tt .• .ll.m~~~~~§(#~ 

;;$.::&f11 "8#$~-.:s'l." ), &~~Bt~ill~n±M#~l!1~-3&'~~ t~tlt~~, ~#* 

mf*~~~~~IZSI~~~tltE1X:£12Slm~w~ttRmoo•~~-~o 

¥0m~~tstoo~*m~~~1k:~~.m~£A~-~~•#*B~-.~~ 

-~A~~~~R~~M#o ~M#~:ctlW::I:~~C~~~§~*~~~~~-~ 

~Rh~~-m*~~-m~:I:~~-M#~~)~ffl~~~o 

~-~-#~-~-~~Jst-~£~R~~~~~o §~-®~~*ffl~#, 

~~E1X:~~~1k:~~.E1X:~~IZSI~~tt*mR~~M#*B~-.~~-~~~~ 

n~•~~M#.m~~~~~~~~-~~~a#illm~•~~~~? 

~:ct1lif~-gjt1~-~{:ft & iH*E1X:'31A -~*Jr8~~~ilt*, ill~~:ct-~8~~ 

~~~~./F&~ffl~~jj~~(~--I£~~~*·~-~~----~~~ 

~~~*fi),*~~~~~-~~Rh~~-~ft~~tt.m*~~ - m~•~~ 

i.WH~t~, ~~~~iliJ B:~~lW:t~tt*tff, 1i~~¥9:~ 1PJ~J5~~ ffl ~-~1-t~~ o ~~ 

±M#$, illrtcm~~~*fr~1!1U o 

[P]BtW~¥±~. *=ffl£1ZSJ?Jl~tt*m~~:I:E1X:~{E£~1W:1~¥1J8~ GMO *RMt*. 1Ii. 

~~~~k~::1'J~~E1X:~~¥~R~IZSIE1X:~l1~1ZS!./F~~~~~~ftW~~.@ 

~-~~ftWtttt~-~ftW~~.A::1'J~IZSI~-~~~3&·~~ftW~&.~-

1i~~/F~~~1m~~lW:, ~3&11'1:E8~~~1YIAA!Xt~i1~:7c o ~o:tE 1989 :IF-% B ;;$-:i~m~ 

~~-B.::1'1m~~--~~:I:.MA4~~1ZSJ.~~~~/FfPJ~lW:~~~.~~ 
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-~~1.91: 1,1'-ethylidenebis ( L-tryptophan) ::@~~t:HI~tBJ}§:ct~ID1S~~ii11E (EMS) 

i¥1Jffi:~, ii~--@3& 37 A.fEt::, 1500 Al'!t.Lf-tllii~~i¥JF:£1l=efi¥Jti·t1*ffig, JJX;]>;JJj 

5:.L::ff ~ I¥J-@.~~xxtE$f4 a ~__t, ~~jj(Jt(1~¥Ui¥J~~timilf5H§-T~f==Eit~~~1!t 

~m.m~~7J~W.F~i¥1~•~~~.~~~~mmttl¥1~~.~~~•~~. 

:/JPJ L2,( f!ffl 0 

• m~~¥J]Jj5:'ij'~, 1~J.:Js*~~; 

• m~~I fFli** J$1¥J1M1iic~~~iY1~*11r; 
• m~ J$~~~illu; 

• ii~f~f-tf-tZX~ilJU ; 

·m~J$1¥1*~~~::ff~N*::ff~~i¥J~~N~~.::@~::ff*•~m; 

•ii~*·~~~~**~~'l!t~~.~-{i~§~~~~ms~N~.*~~ 

A.fft~~Jll. 5EM~f~~1U?; 

• f!ffll:9Jtim*~I¥Jtjo/J;t-J., miffiJ BSE/TSE; 

• :xt-Tf!ffl15m:M:fF7J~JJU~~15:S:tiHffii¥J~MJffi:M;t-J., *15-m:S:::k-T 2.5%, 

~:Itt1-'r~~:ff1:E~~Ii:~3Cr'J ~~~£L i¥1Wfi1 ; 

•1~~timii~~~]>; GMO Iii~. *~JJ1U :t!Ofi!J}ffiJ~f-ti~tf==timi¥JIPJ-'ti; ~~~:(£ 

~~•·tirPJ~; 

• ii~J$~PJ~~:fF:l:!!!1ifJ1; 

• ~ilJUii~~~~f4; 

• ii**i¥1AJ$~tf:lJ$~ic~~f~, ;tk1.:Y~A ~Jll; 

• ii**J$1¥1Jaffl, *M, f!ffl, ~~- fiH~~~~~::ffic~ a 

>n~~* ·· ················ ················ ·· ········· ·······························. 
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c-)~~••~*#T~~~~£m,*~£, •*•~~~. ~~ 

*ffl*~~*~*~ o ~~*-~#,##~~#(*~£,•*•)~ 

ffl~p·--~~ 1 ~~*~~~~~~%~o 
C=)~•~~%~~~#$m•*•~~. ~o••~-~~~~~ 

~ s~ ~ ~~p;p_t T :ltHr o 

~m£B~£~£BI~~ttfi~~~-**~~£~~-.~~~~~m 

*·~~-~~#~£Mttfi~~#~~~~/I~~~~~£B~#~~~~-~ 

~~;£M~~~~~*~~#~~.#H~-~~~-~~ttfi.~m~~ti~ 

c~#~.•~~*)mn~•~~~~m~Tmntt. ~~~~~ttfi~~*~* 

~~~-~~~~,~~~M¥#~£~o ffi~~-~~~~~~-~£BMfi~ 

~~~~~~~T~~I~W~~~~~-.W~~T~~~~~I~W~·~* 

~#Mfi~~~~fi~ o *~~~~~~~~~~~o 

~~~~~~~£-~#~~~. ~~*M-~~~fi~~m~o ~#~~~ 

f;J\ • • f'F~~~J[~, # Hm:ifti'ffi)] o 
~~~~~#~~~~~~-~£·-~~*fi~~-~~-.~~~-~~ 

#o ¥®~n*fi~~-~~-~~#~C~-~-~~~•)m*mtt~~~~ 

-~~-§*A~~-~£-·o ~#~~-. §~~~~#~~~~-~~~~ 

~~~ffi.~~~~~~~~-fi~.~~#~~~-fi~~-~~-~~~~~ 

:ff~~ttt~-¥o ~~, £M~~-~7~1¥~M~~ N = 10-3 f'F~~~¥~008M~i1t, 

Ilt;f~i1t::!ik-~t~-¥~. ~p 111000 8"J~!Jl~t~-¥ o ~~~#¥8"J~OO:Sf.k**1i#FziiE, xt 
r:k;J\ , ~st1J, JLfPJ%~, J:}Jtl~tl3~s"J-~ll-lfZ-1-T£B•m~mmitJ'!-~1-t :tHis"J• 

*fi#Fz~C#Fz~~~~mm~~~);~~~~-~~#~~m~~*fi~••~. 

ffJ!_l[;f§~B"J.~firf o 

~r~£~-~~m~~~.~-~£BI~~~fi~ftc~m~.~.• 

w~~-~~-.ff~.m•)~~~~•c~u,., a.~~~~¥®*•~ 
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$ ), 3t-:xt~h5f1-1~1ll~J3"J:klf)t~$J111-T:ff~:HJUJ1J, £:,~Btllix1:klfJt~$J111-T!JiiiL 'll 

MMW~.~:xt:klfJt~~h~ft®~~~ft:itth~~ o 'llMMW~#~ffl#•m~ 

~®~~.lli:itth~-m~*~!Ji~o lli~~-~~KMNC~OO~~N.m~~ 

~~N- 001*5'~~5¥1-l~K%~ ), ~t"'fmJJ, i*iiE'llM±#~~~JE·!f£, hA3mf*:iiE---rtbJ£4: 
~I£~~5Ett~~m~~~F~~5Etto 

~~!lm'llM±ff~Mfi:ffBt'®~::'f~:JJo±ff~~- i~fltr~, r~)t@~U, '4:fifi:~Jt1lli~:JJo 

1fiJ o ::'f~t-tst, lli1£7GM~1tt---r1*fF, lli$.1Gx>t::'f~ JE~f?Ot-tMC1ll~Fo::'f~t-tBtr:i111-Tr~~x 

OO~M1Jtt~OO, ~FoM::'f~t-l-"!Mt:itt1-TxOO, :®:Fo*fflWI~~itl~*~:i111-T::'f~!f-l- o 'll 

MMW~lli~~W~~~Q1*fF,1£~~-~~~~~lli:ffF~~~~m~®ttW 

~~~~~~~~~~~M00.1*fFlli:ft~!lm~~~~ffi~~~~~~---r~**ffi 

)_j)z~f*:ffttiJitfi:---r J111-T 0 

~~!lm'llMMWili~~~.:ffBt~~~~t"'$~~~.~~~~-~~~Wf'=' 

!lm,MW~~~-~~~-. ~W:ff~~T-~~!Im~f'='£~·~ffi:k:k*.~~ 

~~~i1fi3"J?JC!'2 o ~;f!H!~~it~NW1il£1*~'llM~~£!fll:'llM, ~ftf>:.W.::zls:-='P "'liM 

3'f#Jzl:FJ[" 0 

'llMm~~#~~*~¥®~-~~-.~~stlli:xtm~~~**h~~wffl. 

iJt~iJ !Im-8'-J EHS ~~i5fl-lf§t~~~·!fi, }f:;ftH'!ilJZ1il~*Jl31::f§)_j)zJ3~!W":f?tiJitfi:, ~~~ 

~~IfFM®W~ffl£ o 6zl:FJ[1*fF*:ff~~•mtt~m~~Btlli**~•~IW"~ti 

Jitfi:.~tt~-~~-t"'£,1£6zl:FJ[m~•st'®M~W-~OO-®W~Mo 

B. ~-EI~mf*f*ft 

~00®~~-&~A~~-~~~MWffi*~~ff~~~~#. ~H~#-fF 

lli:tEA•m~~ffi~~~~~~---r:itth.~:tE**ffilli~f*~m~---r:itth, ~1*~ 

1*fFMW~7GOO o #ffl~~#i*~~~=*~i*~---r~ff~~~#.B~m~$~ 

~*~*~---r~ff~~~#-•~•~xM~#"!Mr~~-xM~"!m:xt~ff~~ 

~~C~#Btr,.1G:xtffilli"!Mt.~n:itthx00),*8~~~ o ~~~~~~tt~~ 

t~~_IR,* 16-3 0 
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~~::tfs:t f}t/,;\ {lj;R,~ 

~~~A-M!Mm~~B*B~WM~ 
m.%~*~~~~c~•~~a.~~ 

*i€3~1?~~ 
~~k.~k··~~-~~k~.%~ xt~~AJJJ.-miAA~~~iJII M~~>.K~. 

ff&?t:~~ 
1JlUJL/f~fEA~~ a ) ~ "~MMPF~", kMJJJ.I&:,~iSiU "~, li, tie" ~ 
iE*i€3~1? !Rk:t~:fJ\\~~ El~~'ERJ!xt~, ftl*J~~~, - _g:xt~x!Jl&:, &'~*z 
!'t:k~~JlJ!l!.~Y'2J:lltat r'SJ 
~~Witi, ~~M~t&11£ 

~ z;iJ ~ YJft::!pp rn rffiif*fiz:l!:~~11lu, f$z;~J~¥)1E$~?& 

~*1€3~1?~ 
iE*~~~~~~k.*~~-~~ .• ~~M•m~n%~~~$~~$N, 

~ff&?t:~f'P 
Mffixt~$~PF~.~y~~~-~m :JfR-'if.flAJJJ.~~(~A!le%)~~ 

~~.~ffl~*~~.R~EHS~~ 

R~xt~~ffii~~.iE~~~:Jf&~ 
~f'PB*B~~~~~xt~~ffl~R 

~Rll~xm 1I~ffl~~~Rxt~~~~~~-~~~ xm. -'if.f£~~~1ifatrSJK, &,~~ 
~~~~~f'P nxm.wim:ttff&?t:~~ ~-~~fllftH. :xt~Rrfltm~>Jt~. 

~Mt:!r~. PJfl~*1Jo~MJL~. 00 ~ 
B1~J,'*ffl 

~-~~m~~m~~-n~~-~~~ § mroo ~iE':t!lmiM~ Oo~mHE!~~) 
~•:t-~~mxt m~•~*~~m~.~~~~~~•xt 4Y!~~u5tmm, i£1~m~M~f'l'~ 
~ff&?t:~~ ~. ~~m.~~~~~~f*&PJ~~~ ffii~~::tfiTif~ffl ~ ~' {lj;Ry;f§;k~ffl 

~m:xt~ ~£%Z 

~~::tf~.~-~~~ffl~~*.&~ff li.9:~liJJmr ~~*~~AJJJ. !le%lk~. 

~li§Jt~ftlt 
;fr~f'P~*~Xfi~~?&~B. EI3MAA1I z;~J ~f!Jk~, lilifH ~m *it3f~!Hft ~f'P a 
~fflAffii~.~~~~m. liN~.-~ ~~~m. ~~f'P~*~d~liJJM• 
lli{i!l-'if.fl~~~~~y atrSJ:ttK~~~-~~ 

*JfH"i!J# 1J::r\J~#, ::ib!lr. Pf ~-Tjt#t5\!d'F ~ ~ C JE ~~11 lffi.~ ~'5 ~ f!tt&s.:flH!f; ) , 

~~#~-~~-~W,jt#WM,jt#N·~-~~~.jt#A~~-~~%~ 

~-*~~.*~jt#B*fi~M-~a ~~~~~jt#-~S@, ~--~~A 

~~~~~-~. ~m~jt#•~mm. ~~~-~~0 

~~~~-~~~~~~0 ~-~~-~A~Htt*A~~ft*~~~~*~ 

~~-~M~*~~~~~~-~-~~~11*~~--~~a*~ffl~~~-lffi. 

~~-~~.~M~~lffi.~-·~~#•m~lffi.~~m~-•tt*ff•~.*~~ 

~-~~*~~~--~om#m&T.~Bd~jt#•~~~B.*~•m#~. 

:t~tii~~*~JtJ£~~*-ic~~Q¥1fi'r.oc~~- d&~~- pH m, ~'=c~'it:l:, Ill!:¥¥-~~ 

~~*-~-~~~.H~~rl~~~m~•.~•~~oc.w.a.•~oc~~ 

494 



~~~~~£8••~•~mw. ~--~~~~~~--~~~- •~•
-~~w~•~m~•. ~~~***~~m•~-~~£8•~~~. ~o-~m 

ffi~-~ t1 .&*~~~~~xil, ffiif*iElli*~•*~*~iiE!'I!:¥P £8o 
~n~£8•~~~~~.~~~£8•xmmffi~il~~~m~#~~-~ 

~n.~•~~xmm~m~~~.~~~~~~o ~¥~~-~~~--~m% 

~£8. C WC1!1U:Jc~. xilmffi**-&) ilft~~U~ o 

~~£8~~~~-~m~o £8~~*m~~mrw~~£m•~~*~m 

~o ~*£8~~*m.rl•~ffii.~~~~*~W~~~~mc~~mtt~~m. 

~l'iJl1J.) ~1¥11££8·~, kA.mfmuriiJffi:ti:F:II!: ( ~Offi::!!1!1}~-~:f,X;t~l'ix1~A¥I!: ); 
~*£8~~rl*.ilf*~mm.~~wmf*m~~f*~~•.~B~&~£8• 

~'tim. ~-®/f-~~89~~~~. 5f-:m*It~;IJo o 

xif-T?Htt£8:f{!f~~:rt, ttt~~~J1Jt:;~ik-&±£8rlfi~~W:o 

¥:i!~£8!ff~~:rt. en£8wfi)(I!: C :;liktl'i1:f:5Htt:f{!f~~~l'Hilil:, fiJcili$% 
*~ §;fiF~~~£8 •. ~ffif~A-~f*fR~J1=,fff!lftff~lH~~£8~I!: ), ;ftttt ~ 

~*7G•?tm£8W~~-.~~~~*~~~m.mm~~~-*~rlfi~•~ 

~~~~~-m~¥~!¥1.&5f-:mm~•~•*~~m~~o ~ft~~~~£~~~ 

m:r.t.&~~-&~-m~~.-§m&~~m·~~tto 

:i!~£8:f{!f~~:r\:C:;likm£8rlW~-~:i!~~~~M~~-.-~~ffiili 

~~~~ili£8•.•~£8*m~*~~~-ffi~m~~~~~~)~~-~~ 

~~-~~#.A~~~tt~.kA.m1~~-~~£mi~ffi~~~~~~~~-=rm 

ZSIJ1tt£1fftl. ~e-tx-t~*7.Kf~AJJJ.tt~~~mw£~~~* 0 ;ftttt~~~£:::h ":fl~ 

1-t" o 83-T:i!~£8~il~OO II{li5f-:if1'5~, ilf*8<Jt~:ff'ti~~1~/G~~'tii'PJ:li\N, ~_&~ 

~~1£~~~~~-~~~~~~•. ~~::;r-~~x~~m~£•.~~~~£8 

m~&~,m~~~m~t£~o ~*~§Hil¥P*~~~~~ffltt.~-~ffi~~ 

I!:t£11JU~~~~ISJ~~tl'i;f1F, ~1iffl§~~~11~&~~~ "~~, ~ttt~J.9J:-~~ 
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ft o ~~.~~£Mm~~~.~~~~~~~&~~~"-~"T.~~~~m 

:f~;fiJ~OOJXl~~~~~~~W1tiufhA. a 

G. :&M:R:nt5tHI 

£M:ff-1¥tii'l¥t~t~~£Mi1tj~OO~liZ.~~005~~~FlE'i¥t£M. 'EI.ffi;fJ~L ~M~ 

W*U.~~n~M~-~~a ~~~£M:ff-1¥tm&~~~~~~.~~£M•« 

~H~f~ o 

£M~B~m~£M~~i1fi~.~~·~*~~~-~~C~OO)~A£M 

•.~W-$£Mi1fi•-•~~~*~~ma ~~~£M~B~~fi~. ~-~ 

£M~OO~-n~~~~~-~.~~.Wffl~~~a ii'l¥t'EI.ffi~T~W: 

( 1) ~-B~u~~ 

£r.m~OOJ§-, ~~I:!P ~.§jR iJi¥J ~, :itt-Z:P-xt£M~OO:itt1-Tu~~. -Jftiiii1~i'JZ:IIk 

~c~~~~~~B~~>~•••~~.~~.~~.~~m~~~~m&.• 

~-~~~~·~-.~~~~*~~~W*~~~~~m*•~£Mi1fi~~OO 

~W£Mi1fi~*·~.~~~~~fi~~~I~~~~OO.ft~~~~~~ 

M~~~~~~o ~~~ey*~~m~.'EI.ffi~BJ§-~A~~~m~~liZ.~~~

s~;f§**nli!, u~~m~~~f!~*~~~iUJI-;ts~~~~fL:j: o 

( 2) ~-JJR~8~i)i¥J1!f 

~·-~J§-.~~~-JJR~:it!B~~a £Mi1fi~~~*~~-~~~~i1fi. 

~OO:it!A·-~~~~~.~~-~·~~-.~-~~~liZ.~OO~~~.~~A 

~~m&~-:it!B%~.~~~-~JJR~a'l¥t~~~-JJR~ : 

• 2:~7~ft~U1E:it:::t:ilJ ~):j<: C 2:~w00 ), :tm::k.tlt£MHti/f~OO; 

• ~r~mt:S:liZ.x001*ft :~U1'E:::t::it:f~, ~IJ$%£Mfill C ~ffiitEl) ~-; 
• ~*-*~~tffi C ~ IJ ~~~JL , m:~~JL , ~~~~JL , fi~ i'l ~tffi, rtlf:Wtm~ 

tffi, fill~tffi, fill~lr&t!R~:fffl~~ftl?,fflftj: liZ.tJLf1JXWit~¥tlttffi ), ~o~JliJfili~~~OO; 

•£B2:~•z~~.fill~~x•~~.rtlf:W-*~~#~2:~%~~~~-~. 

~IJ~Jl ljffii~~~·; 

•OO~C~~w~OO).~~~~~*ROO~W~.~*~~m~~~.~~; 

t$~1%d1=:::t:1JMiL~, ~o£Mlflfi:JI~OO; 

• rr~r~xB~ill-~IYifill. ~ rBJ 1 ~t--+w A~00~1~t--+-*~£~ rPJ ~m. 1*f'F rPJ ~m 

C 'EI.ffiffiJ~ ~w:J1~1*fi=:::t:~ ), ~o£B~sAA~B; 
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•tt*~~~%~,A~~~~3~~~~~o 

£~~M$$m,~~~~A~~k~~~~oo~~~#,•~~R~~-~ 

~0 ~~-~~~-~-~~~~~tt, ~T~~B~~*~~*'*~-~~

~~-~~,~#RR~M*~-~~R~~~ o 

C 3) ~M:£Hll! 

~:ff iE:UJH ~~l'!:UJHiU~u~iJt&51 ®~~m:r_m•, 3f ~ ~1St;fX8{JAJTt ;JlM~ M 
~~-~~~-~~~~~m•~•~w~£~m~£·~~, ~•~m•~m, 
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mM~m~~mmm:it!:B~~.ft~t£:5t•~~9=t:it!:B~m~~mmmmJ::S:m 

~~Jt.lLR~~m~~~~U.b\W~~tz:£19J::S:~~~~ o oo~mm~m~~R 

-~~:>R~Jt:z~s:?tmr "14.4 !lmt--+~mnu~oo~" 0 
ffl~xiH!liJniJE!"JiitM API, *~~1:.!Jm~~!Jtt~Fltt, JJliJm"@.lLJ:ttWJJE1J'&1:.ttm:fftw~ 

~:@~B~~o ft~t£~f"£~~~,:5t•5fn~~~w.mm~-~-~~~~~ 

Ma1:.~:fftw,~$·~~~ o ~M~~f"£~-1:.!Jm5f0~$•~-it~~. ~#b\ 

~T~~Jt!:B~~(§3%@~&~~~):IZ':fflzk/IZ':;ffl~,~ti~,~f"~fi 

~~~~M,aiZ':~fflC~S~,~--~),$*~1:.1"'~~, 9=t~~R~£~ 

1!1•5f0•~~#,-~&i\~mm5fnm•,~*-~&*RM-~&i\~mst~,A~~m~• 
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~~~.#~-~~£~-~~~~--~~--0 
•**~=m~m*~*c~m~r£Mm)~~-~~m%-~.A•m~~ 

~•.m*~~~I£~~~~-0 ~~~*~0~~~.m~-~m*.~~* 

*~~~~~~~.~~F~~~~-~. ~~s•*m•~n~~-~-~~* 

~~~~~~N.#H*~&~•m•~~~~*·~~o *~~*~~-~~~ 

~~~m~~~~m#~~~~~.*fi#~~n~•~*~m*•~ili·~~~ 

m•~~~*o ~nw~~~*m~~fi~~~-*~.~m~*·*~~~-~ 

~-*~~~·~~**~~~~*~.~m~~~m~;m~mmm~*·*M 
~1!ffl~{tftr:IA1*-~ §, ~7 ~~rfllbtrmuf@~~t-1:*~~m-~m~ mAo 

·~M=•~~~m&~*r~MM**~~~m•~~.m*~~~~~~m 

•.~mm~~-~~m•c~mffl);~~~. ~~~~#~£-~£~•~m~ 

~-~~~No ~~~~~£~*~~M~.~*C~m~~M£T)~~~~~ 

~-M~~-~~~~~~~~~-~-~~£**~-~~~~o ~~g~~~ 

~£I£rlfi~*fi.~~.~-~~m~H~~~~~. ~~*AAM~~o ~~ 

*•tt.a*~-~~m~N~ffl~(~)N~~~ffl~~M~I£rl~~-~~ 

~~.~ammm~m~•~mmw~~~-*•ttN~~~m~~M~N~rlw 

~~~~N~tt*~~WM~-~~~~~£~~~I£~-~~-~#,#H~ 

];]*~i_[{tJ:-#~m, f§tl ~r:I, ];]~3i~~l1::1J}{~~~~H~s-9?5~, ~~H~~N~~{tj:, 

!JC~~{tf, !t:~Bti'BJ, N~~tn~f~~AA)ffJAA·timm , ~tftffiJ, 1!fflmi1WJJ£mm~N 

& N~ ~~ ~ uf@J;Jt~ o 

·~~I£~•=~®I£~smw~~~~-~-~~~~~~~•~m~~ 

o ~ rBJ;F-t~~!JC~s. Jt~~13~®*~~~I£, mtm4i-Btl~~ftJ:i11)}{~~~ 

m, ¥-ffl lj~~M*8-9~i'EiJ~~~Bt i'BJm~ ( f!P, 7!'11§JlJi:7Gu~~ i'EiJ8-9Bt i'EiJ )o IE!lit, 

::f~~*~~~~*~~~~c~~.m~~-m~-~~m*~). ~~~~. 

-~~m•~~~~~~~*~£mAo 

o ~§mm~~::f~%mW~~-~~?5~o ~~.M*m~§WM~~-~ 

§m1a~~-T~::f~% c Jt~m*~m1a1f'J )o 
o ~~~~::f~*mw~--~~~~0~~.~~~~~~~~~-*-7!' 

~~.~~~£~~£~ti*m••~~~~~::f~*o 

o ~®~~~-m~~4i~{.E£~i'BJf*-~~~- o Wtl~r:I, rtV~rlim ( ~r:IJl!Hi:m, ~if 
:ctrm~ ), r'i'UrH. 111~ pH m~~m~mt~HfiJ~~•o 
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·~~~~.~£~•~.~~m~~~·~*~~M;~u;mffiu~•m~ 

~~ilfl::J?, :i!!f1£Pf~~~J&Vl~4o/Jf5~~j~*IZSJ~~~o[lij ( ~07.KMVl~4o/J{~A )o 
·~*:WM~~~~C~~B.Wm),.:J?,M~~m•*~~~4m~B, 

~1ttf'~ *~Jij::~H-t o 

·m~m~m•m=~~m~~~m~m;m•m.•illl:~m~~JI~~~~m 

-~4m~~-·~**BM~;m••:J?. ~~~Vl~4o/115~ill~.~B,Wffift, 

~;fJ~~£ o 

• PF~: ~:u.f@ilfl:~•. ~*~~~PF~~~. ~o~~91APJ~~myr~~~~£ 

:ff~~Vl~4o/J o ~JEjt}lJ,J)j]lj, ~;fJT~~~- / ~4&~ :±J;Ejli~PJ~~~J&~£~~~Vl~ 

4m, •illl:~tiJm•~~:ff~:X~flf;Vl~tmxt;¥t:~~of!iJ o 

•A~ : ~*•m·~~A~~*OOVl~4m .• illl:.~A~-~tt~~JI~~ 
rt1, ~A~ 91 AVl~ 4o/J¥iJ~~ I!:~ti~JXU~~.3Hiflf; o 

~~7:m~Iz$~~~ffl%$Wffl~~~$~M~~ 

~~~~~£~~~I!:~~ffl~~Afflr~~$~~~o ~~~A~fflm~ 

~.£~~~~-~~~~~~~~-~;ff§T~~'~£~-~;ff§T~~o 

~~-~~~~I!:~~~~ffl~ffl~W~~~-o ~mfii!:;~, ~~~

•!N~~fflM~~.;¥t*~~*~~~~~~~~*•·•~15~, ~-.N~~ 

W~M~~M~*A~15~,PJ~~-~3&~£15~,M~~~~~-W~~~£ 

~Ao iZSI~-:ff~~~~~~-·~fflM~~IZSJ;¥t:tt~~%~-~m~£MA~~ 

~w~~~~~m%~.~~~~%~~~~1ZSJ~~~£~•~m~~*~· 

~-~~~m~~~mm~tt~~~~~~~--~~~~*~~~.~~ffl~h. 

~~~h.~~•m•M~~~~~-~~~~~~~~•c~~-~~m~:±l~ 

~~M~-~~~~)m~~. ~-illl:~~tt~PJ~*··:ff~~-~~~I!:~ 

*·•*~~~~~15~~~£~-~~o iZSI~~m~~~~ffl*BW~.W~~ 

~~-~~mm~~r~~~~c~~£PI*mm~I!:~*~~~~~~mm~ 

.JE)o 
·~-~~.;¥t:4m~~~~-JEtt,~fflrt100~ o 

• ~;fJT~-~~4:1-ti!:~~{.ftj[~ffl:®i C 1ffigjt, ~~~4:1tM1!f~~IH~4:1t )o 
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·~~~~*~m#~ffl~~~-N~~~M~~tt~o 

• t~t:-ts"J B 'ffl'MH? C ~~, N~1JAtiH~1¥5Rf4, i?JJ15~~1!Jtl )o 

• t~t:-tttfi~ s -m .00:¥9!tl c -m~.m~ m ) 
o t~t:-t!JflV¥.1LJ1:~ : E1 i9!tlt~1f~t~¥9!u t~f-t!lm*-ll:8"Jj(;~'t't C ~:Jff!;f£Jjt ); 

o ~~N~~~:~m~m~m~~-~N~~~Mtt~~~N~; 

o ~tJT:ct;f£8"JI~~1!Jtl ; 

0 j:~;f:.f£~~*; 

o t~~s"J·I1:fi~¥9!u ia:t!Ji.Y!-¥tn~~;t1Frt; 

o ~~£~$~t-~C~~~~£~$~£~·~~~~~~tt~Mia:t~~ 

~~):Jts"J )0 

• ~£~tJJJ3:.@1JliJr c ~ttts"J~~~Wfi~1Lxm&fJ5fct~t:-t·l1:fi~t~tiF, ~n~iJ!:Jjt, t& 

$, ~~"*~Jj(f~ )o 

~'ffl'm~T,~:ct~%~~~Wffl,~~-~~~~~~~~~ffl5R#~~~ 

~~~mM~ffl%~~~~~-~£15~~m~£~t1¥~m~~~o 

JJ\I:bo51I\t~t:-tf~ffl~~frrJWJM~JJf:!, ~Jl:sLt~t:-t~m B ~~JJf:!, ~o t~f-t~1JJ~f-t~ 

•m~c~m~~m%.~---~~~.£~~M).tt~Mia:tC~mMia:tBM. 

Mia:t~ - ~~~~~~- Mia:t~-~~~~~>Jt,T~~-~~).~ffl-~~C~ 

mm~JJf:!.~Mtt.N~)-~~£~~~m~~-~~,•~~*m~•jG~e~ 

3f~~~Jl o 

~fJtl8: ~MJJ¥-*4ffiP:5b9=t*7t-=f "~Jm" 1£7t~tt!Ht9=t~O{ilJfl"5&*~8~ 

~it 

~~~~~~-~~~~£A,~%·~~&-~*fflMD~-*~I~~;ff~~* 

%~4m~o §$~~,P :JfiHb ~~~;f,iF{{t~t~:bot~:B'-·11:1i1fJJff §, ~:itt-&:Ujijfj~£ 

B"J~~'I1: o 

~IJ{PJ%tJT~M~7f4~~£9:t~~~~*%~ "~~"; ~O~fJ~tli=~_t~ "~~, 

~~i3"J~FJ~tt' ~IJ{PJ ~JJf:! ? 

R~4m~M~£*fflR~4m~*~m~£..t.:it!:Bm~~~a ~~~I~:ct~~, 

a~4m•~~~~~-~~**~4m~~~a, ~~s~~~-~4m~; ~~*~ 

!~~£~8"J~SU,t,, M-Bt~~, -ill.~~~S~~~-~~*%~4m~a ~~FJ~tll=~ 
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_t~ "~191:" F1:8~PJ§~'t':I:Bt, JJ\IiE%~£'H1-ti!:9='?5$::k%~!tm191:8~~~ o 

~#,PJ~:5j-fi~~IZ::PJ~~~~~::k%~!1'm19J:,**fi·~o ~~~,ft 

~~l=j=l*~~#tt~~~§, ~-~F~~~~fto 

• F~~~~xX~~JXL~]Z; 
• ~mm:nu~~*1-T@] 45c\1X:6ltJJ!!; 

• ~~~ 19J::I:illa&%fi; 
• lj5(~, %~£'H1-GIZ::~~~tl-lif o 

}!~~* ·········································································· ···. 

~=+fk m•~-t-Jl4<~x~ = 

(-)S~*~~-~~-~~~*ffm.,i-Jl4<~x~ o 

C=)S~**0~~*~' ~kM.i-Jl4<~x~-~~~~~M·% 

~0 ~o•~~s~~~~-~~~*, *~~~~~~~~*~ 0 

C~)~-~~~*~~mf~~~£~~-~£~~~&~~~• 

~ o ~*~m~-~~, S~**~~~~~~~•*~' ~km•~~ 

~~~~~m~*~~•~•A~~~~-~ 0 

~~11-m -----------
#~£M~~:ctfiPin~~m~~*·~~M~o &~~~~~~•n••r 

~~~~,ffi~~~¥m~~~~~~Pin~~-~~-~~~~~1:E,-®~• 

Pin~•~•~~w~~~~iE~~:ctfi"PX~~m~ o ~~~iE~•~~~JXL~, 

~~~~~ffl~~*E~M-*ffl£MI!:1:F~~-~~-~-~~~A,*~ 
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~!:Ef='rlfi9=t1~~i71A8~?W$ o ?trm, xt-T1~~8~1!ft!:E!to/J~Mrm~ , 7W$"*~~x 

MI£~-~~~A~~I£,@ffi~AA~~--*~®f='£#?W$~~~00~~~. 

Q~~rl~ffl?W$M~~m.::tf='rlfi9=tM?W$M~~xM*fiW~**~· ~~ 

**&'~~nfJJm:*!Wl!: o ICH Q5A, ICH Q5D fU ISPE Baseline Guide VOL ( 6) :J:1:]Xij
!:E!to/Jf='£~W<J$~"*~~XM~~-~m~.@~-~~~Xij-*~~-f='£~W<J$ 

~1fiU~u.iH~~]}E, ICH Q7 #~ 18 :!ifxttt:ryrpg~~ili T *~~~J1J5U!U o 

~~-~~~m~!lm*~~~u~.~u~m~•~~m~~~~~f='£~* 

~!f'l}~$:)1- o 

~u:W:~PJ~~:f:-tM!fflT~!Im*~~~ti;F-t, ~~-i.~J!.lr.~*~fU:i.1fi8~i!§.~J3~ 

~.~~~f=' OO,*~~!to/J~::tm~~,m~*~,::tf='m%,m~• o ~ffl~!lm 

*~~~ti~~~~~-~~A~~~~~A~~PTo~M~~i=f~#~fflmM~ 

Jtj(, t~JJ 1J~f&~u m-ar~mWHI7~?W$, ~U-~IB;J\?W$~; #:l:if~rlfijt~f*-f-8~:l:if~ 

J.1fji=f~£#1!£:ffl4~~1f, ~*~4W<J$~JFCW<J$ ( BSE/TSE) ~1f#1~~ o 

~!lm*~~~ti~*~~¥i#?W$~~.W#!:Ef='I£:i.1W9=t*fi~~~~ o 

~#W~xt!:Ef='I£~ffl~~ti;F-t~ t~~i$~1B8~t32.~, ~U~!!m*~~~~~fll*~B~ 

~~ o *~~~*~~~ti~~m.w~xt~¥i#~?W$~-~~W~.~OO?tfi, 

~~~~!:Ef='9=t?W$~~~PJ~tt .• 5E7W$"*~~xMB~I£~~.B~PJ~ 
~}£;~=~*1-T 0 

B. m•~W!tliDwni*~ 1 Y<m~iiHJf}E 

~~~~~tt?W$#~f='£9=t~~#.#~~~~T.~&~~~f&B?W$~ 

#.~~~~*~~~~~~~-m~~~xM?W$o ~ffif!:Ef='i1W9=tW~*fi?W 

$"*~~xMB~.*~~-~~~"*~7W$; ~~-~**~~~niJJm:*~!Wl!: 

~~~xm?W••~m-ar~~?W•~~o?W$M~~w~w*•-rm~~-.~~ 

::tf='rlfii=f~m~¥®~ti~~~~~~• , r=:£~~~,~•,m#~m~~• 

~;*~-T::tf='~~m~.~~~~~~-T~k~•~?W•m~~~~*~.~~ 

~~~~il.~mryr §~-$?to 
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~FJ'b~~;ftHmM:fri¥J:W$fF~t'F~~S'~1~7.K;W$, 5fiJJtJ PCR, ELISA, RT ~ 

:1fr!~m12~~~~ttim1-T -=.tttJE1itttti¥1~~~, ~at®~m¥-ft~5ftlx¥!~11Eo 

m$-ft~5¥Uxffl~~i¥1~~:1J~m~~~~FI~~~.~Wi¥1~FI~,x 

~~~~J¥J~a::r±~~#~~~~~#:1JWm~~~I~~*-•om¥-ft~5ftlx 

$I~~iiEW1it:fr~'1!1-t~Jr~m1-T, ~JtJPJI~Ht~::k~Fi¥J~;J\~JM~~Fi¥1:1J:r\:m1-T o 
:tm, m¥-ft~5¥Uxffl~ilE~JtJ~,~~~J\r~ c 1110~ 111oo: ~-J&~i¥1~F~JM~rtc 

1110 ~ 11100 i¥1 ttfftl~;J\ ), iti~~PJ§~±-tMjg:ilij:_FI~, :tm:fri~it~9=r~JtJ;f1 

mfi,N4,tt~,~tt~m,~m5ftltt~m~~c•~~~),m:fiM~•~~, 

~~,pH~,~~,xm~, §~F~~~~~~~~~F-~o::r±m¥-ft~~x 

m~, W11t~*•~m¥-ft~I¥::k-T 4Iog ~_t, ::r±m¥J¥Jm1f_t, ~~kAm¥*~ 

*fi,m1f~~J¥Jml.KMm¥,~m~~J¥J::k~.~tt~~~~m•c~~ft~m 

$ ), W1itm1f 3~4 fF:W:fio 1itJtJ¥Jml.Km¥*~Jt* 16-4o 

m~~f3\ ::R:M:mi± :;k!j\ (nm) :ff:JGit!Dt ~12Sl~ru %J!k tttt 
MVM lj\Jfu't 18~26 7G SS-DNA ~lti]f;f;: ~ 

PPV m 15~20 7G SS-DNA =-tmfils: ~ 

RE0-3 )\.11§ 60~80 7G DS-RNA ~* 'i='1/f 

XmuLV 
!j\Jfu't 80~110 :ff SS-RNA ~* 1!£ C~!tHRffi:l~) 

PRY m 120~200 :ff DS-DNA ~* 'i='1/f 

c.m•*~~~m~n~~ttg$~ 

m¥-ft~~xm~~$:1rrt:.-~~•:1frt:J¥J~~tt*a-rm::r±m¥~~~J¥J 

~ft~FJ'bl¥Jft~,*~~~~~~o 

:fr¥®~~~.m¥PJ~W:ct1it~i¥JI~~~~•f'F*-ft~~xmo~~:ct~ 

~AruJ¥J:1frt:c~m~,mfi~:ct•)~_t~JtJ~~~~c~m•)~~~~~# 

c ~o pH~, ~~) W11t§~$~~::UmkA~~_t-ft~~xmm¥o 

m¥:1JWJ¥J~~w:ctm~~-J¥J,~#J¥Jm¥-ft~~xm:1f~.~~xm,m 

~I 12'~JfU6ti:~, :fJitj}ffij pH, ;W$it·~~;W$t~#'~P)kffl:1fr!*1:~:11Eo 

w 1itfi#WITfF kAm 1fftl_t §~$E:.:f~J¥JPJ~~~JtJ J¥Jm¥M~:1f~, ~ot~:n,~m• 
~Y:!fr! ( A~i¥J~JtlMfF~~ i¥1:1fr!, ~OM~ I 12'~JfU~1f;£; pH, ~~1!;\; pH ~~P3 
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M)~~I£~-~~#~m~~~. ~~~~~~~-~~~~m~~*o 

x-t-TJ3JC~•mn§. 131Wf!it~~~, ~~~::tr~m!3JC~• CBsE/TsE) s~~5f~~ 
~~*-~-T~~.~~~~ffl~MM~*~~f!it~B~~~~o 

~~fflT-~~~~,~~~~-~~~~~~I£~-~-W*~.~~~ 

B~I£ti5-~~, !21~8%~J](g I 19:~~D1ilJ19:HfO~~~:IE1-'r~I~~I2SI~ o 

PJ~~i9:HI£~-~*:lt$;§T~~-~~~~1Ws~I£:i~H.¥fti\~ "~*IW", 

B%$;§T~~-~~~~~~I£i1l.¥fti\~ "~-~, o ~T:!M:~rwt "~-~, I 
£M~-tfof!St~:l111-T~-~0'9lJ.I "~*IW" 8~tf~¥5~I£M~-tZ. IBJ£:£3(JZ..1~~. 

~~~~•IW,~•~~~m~•~*•·ft~~~Q·~~~~x~•~~**· 

IPJ Bt·eH~.Aff1AQ~~tf~iffU B~i1l.¥1Wi.~ii. HVAC ~U1E!Wi., CIP ~Uft!Wi-~ o 

~*· *mMffi~~N~~~~ru~i9:H~~~£-Tll!~~~ffl o ~*9lW 

*m~Mffi~.I£~0m*m•19:-ttnX;~~~~•JM:~xxr5~.~f!it~~~~ 

~•mll*tP-~Z. IBJEI~Jfi:JC•1'F IBJ19:ii-rmr.t~ rSJ*• o 

~IPJ~~~-~~#~m~IPJ~i9:~.~mtt~,~u~~~£~~~-~19: 

~o ~*~m~mfPJ-19:~.~*~~~~m~~m•~~~~m~*~~m•~ 

:cti9:~~~m~M"~~~•~*A~~~~•~.~~~~m~~m•m~~~~ 

iiE~5f~~PJ {~ffl 0 

~1Jtl 9: ~nmi';!:{f!fj:JJi/F*m!fm*r~a{J!fmf-t. ill:t:rm•*~fO:!J<ffliZ: 

~iiE!~\~·t1:~i'f 

~~~m~~~~~~*B~~~~~~m~~m~~~~I2SI~o m•~m~ 

@f~:iiw;J~~_t~~. $*Jffi:i2SI~~~£:JJO~iiE~·-~~. PJ~~ ICH Q5Ao 

~Wtl l O : ?:HJTMf~Gj.~r£:Z!~fl"(pg$¥75~8{J*ttf 

~~.*~lffi:MM~-~~~~m•¥5~~~~.#W~~M~m•¥5~;~ 

~.w~~~~~*•I£~~~-~~~~mm•.#mfi~~~~~o ~~~. 

~~f!Fil~±~:ho~·f~1!Plir §, ~fifil~~£8~~~·t~L 
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17 

*~::E~r*J~: 

tt/it!t~§*Drlfu~!D 
Jjj{f)j.~(tglJ~ 

IT tt::t:tU.t E8 @J=IH~ II 

IT :UJf.tz~j:tz:W~E8~21s:¥JiE~¥ 

IT j:f>:IPJj:tz:W~E8~21s:¥JiE~¥ 

IT :\lo{PJ7f MW~i1~¥ r:f:! EJI,JJXl~~f{r!i 

2js:jj[-=p~if ICH QlO 11ltl~ 191::1:1**, WHO ~!Jmj:Ftt#W~t~i¥J, ISPE ~D 

IDA~ttJtCW~EJ!,J~%~*~*'~~~~ttJtCW~*fiW~o ~~:JiJtC~~EJ!,J

ruttE~*' ii$_1X!.2is:fA-=!=5 ~l!!t:i:~W1<t=*~ %:BJL 

~~1HB ------------~" 

§flr WHO, ISPE, PDA tEl* ~tt#Wtt ~ t~i¥J~:l!g~~r_rn §~W~~iJ!.~:f_IE!<) 

:!JA:Xttt#Wtt*1-TI!fiJ:l£~ff,tW a 

ili1=f*, El3 ~~]t& GMP ~nuL ~ Jb~~!J¥!JWI, VF-f*~~i±l f:t~~xJ!liEI*, ~ 

~~F~~~~~~-~~.~~0~~~0~~~*Btt#Wtt~~§B~~~. 

tt#WttB~JJJt:7'111ltl~1-T~E!<J--t-~,~il5~ a 

ICH QlO 3.1.2 ~~*= tt#Wttr!ZS!JE!<J §tffi~~~FJb~I!J~DiJ!.tE~F}IR~ 

~~~~7f~Wtt~j:F~~~F£~~a~#~~~j:FI~, ~~~-.:!J~ 
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5f!l r-f~ i!Jl::ilt Et9 ~jjtlj 0 

tt*~-~~~~-~~*~~o ~~~~~~~ili~~~~~lttfi~@Ef'9~ 

~%m5f!1Wffl.~m#~~~tt*~~Wffl o 

~ ~JJ 1£ tJtJr ~ B"IW ~ IC4& JE ~.til&•, ~:i:iJE %:!:ifiJII HJ!.:ff ~ ~ :6'f ~ 5f!l ~ ~ Et9 
Affi o &;,~~, ~ili~PJ:ittff:EJ\\:%:!:ifiJII5f!l1~-'i'f. o 

tt*~B9='if§:ki1fd~5f!l:':lt£~1~¥U1%11t5f!JW1ti, #i!t:ff~~ic~ o 

tt*~31f=1~~i5·~~ ( ~m API, 9='i'BJf-*~) B~~iR, tt*kJR.if§:k~B~F~5f!l 

I£:i:ifi~~£:1J~t-f:ff~~-~~~~Et9:i:iW o kJT~~~OOmMitt*~B:i:i 

fil=j=t Ef'9 .:£~;kr£,~*:itt1-Tfa'i~ o 

~m~•~~~mc~~k$$-~1W~~~~mkm~€).tt*~•PJ%~ 

~£~~F~35f!l~F~~F~B~~~ruo 

t~m~Bxt~~~, ttJtt~BPJ %~0-RJ ~~35f!l0RJ5'r~B o 0-RJ ~~31f= 
1~1±~-~iill0RJ ~~~IIi'BJ~~-~Iill0RJ ~-Il~~~$1'1~i'BJ:itt1-T8~tt 

*~Bo 0Rl*~B1f=m1:E~~~Iill0RJ~(~~~-W~~*):ittfiEt9tt7tt~B o 

- &Et9. ~-~•w~~*T.tt*~••~~~~~~. ~~-~lillEt9~~ 
Il~i'BJ8~tt7tt~Bifn~-~lill ~-IIB~~~ifiHl~i'BJ 8~tt7tt~3, ~tt;tt~B 

:1J~~~~ o ~~.~~~~Et9~•w~~*·0RJ~~-PJkJ~m~~Wffl:ittfi 

~~Et9m~.~*•w~Et9oo~cttJttnh,H£5f!ltt~nhEt9$•~), tt*~• 

11Ji;J(B~~§6 ( ~-~r!A~~ ), f~i1h~Ef'9:;!:t:*, 1;!t~{tij:&fjf-J.Ef'9:;!:t:-*~ o 

*~"'P.i:~iti~tt7tt~B-~8~~*¥ifiifn~~£r~1M o 

B. WF:&:~~tz:~f$a{]~*rfrt~ 

*~"'P9='~£~~F~B1f=m~ili:1J%~9='~~F€~~F~~~~-Et9:i:iWo 

-Htt*~•*m~§W~Et9•~~B . .±~~m~§m~,~§~~,~§~B, 
r_m § $1t12!1~.i:~~flm o 
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~B~~-. A~-~lEfJI\£*-3&, PJ$~00 17-l o 
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J9!§~ft~j)-~ 

J9!§1f!ll'M-~ 

------------ ----, 

Jai9J~f$%i5L, i-¥1i!i~fti'IJ1i'li I 
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-- _j 
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- __ _j 
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)C{Lj:~f$ I 
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I I F£5 1A~ 
L ___ 

---, 
£ II 
-- _j 

r--- --..., 
iM%:~ft:JJ~ I I !lt!J:t'4Tiffli..A.. 

I .A!Ji:J{fiJil 
I :5HJT:1Jr!lifil 
I 
I i.51:*i9:Jlili:lifil 

IZ:~tiE I I iil:~t= L ___ 
-- _j 

-- --------- - __ _j 

-- --------- ----, 

1fj!JJE~ft:t~-"* I 

B::illt...t:t~ 1 i&it!:it:\\~.&t~ 

I 
I 

---,I 
~tt;;f :H~ II 

--------------- _j 

•tt*~#~-~&&~-~MW. ~~~~-~*·~~0 ~~~-~~#. 

~&~~~~Mtt.~~~~~~m~~%~#W.**~~~~~~-W~~

iA.o *J:jjU£&fitx11:.F~~-. ~ili :Jrx>t&fitlf!.WHJ{JIZ:::TfitPJ~~ ~~~%, PJ 1~ 
~-~~#~-~~~~~om~:Jr~~rz::m~~*~~~.~~~m-~:Tfit 

~{Jtfto 

• iJ\1:.F1'£~~0RJ2J8JrJ4f!~-. :1f~~1tt, IW1tt, 7ciJ\1tt~o ii\1:.F~~$ 

~~~-iA.tt*~·MW~m:Jr~»**~~~.*~IZ::B~~~~-m~%~ 
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~tm, !3lli:t*fmiZ:i¥J~~;:fjJ3t~Et~:±l I ~l&:!Ji¥J~Jl'1!Jtl 5EitW8"JiJ\~Ftlti'l\. o 

• :ftii*~~:i1.firp, Jffi~~:ftrff! §-3fft€t8Jt*JIH2£8"J:!J:r\:51AF£, ~iiifl-1* 

~1'-:tlti~l'qA GMP f**nr1-T~:Ell[ o J!xtii*~~:i1tirpJffi~~lit~8"JIZ:, i&t~, 

1:Jt!3llftff~1££~~~~~U11Hfi¥J~JJ![f'Ffflfi:IJf!.1JIANI.t~ o 

• !3lZ~iW;J;~~U ii*~~i¥J~III§.. ~:I:~Yii*~~s"Ji'l\.~VJ~PJ~~iiJfJ-1*/GIPJ!If)-N 

m£)]}::1:-~ o 

::$:1tl1*fm GMP ( 2010 iFf~iJ) ilfhj}j(iJ\~fflm£ ( iJ\1-T) ffl~, ICH Q7 ilfhj}j( 

iit~fflmti!R-tm, Q8 m!J&JMJit, Q10 1!Jtl m)]}::l:f**, W\M GMP ffl~ 13 ilfhj}j(iJt~fflm 

~;rr:, 21 CFR~ 211 $7ti'ltk~*· x>t1!Jtl niJilfhj}j(~fiNmfflmti!R-tms"J~~:ltt1-TNii; o 

~~11-m ------------· 

~~-~ttW~,km~PJ~~A~J3t,~WPJ#tt~~~~i¥JffiM:±le,~ 

~m~~~m£1itflit)]}::l:~w~~:~ttBm~m~~JE:~.~~J£~•1¥1m£1itflit)]}: 

:l:f**tF~m£1itfliti¥J-1'-~~R o ::$:1tl1~~~T~~:lttB~~= 

( 1) IR?t API 1itflit::fiPJ!If)-N, 1i*~~_&ftfi~1-ts"JJHI.t; 

( 2) ~~API 1itflit~fiNJ]}::I:f**8"J~;:zjs:~>J(, ~~fiNit~:ff~j:s"JJ]}::I:~Jli[}J~ I 

F£~1!Jtl~lll§. I X148"J-J*~>J(; 

( 3 ) lll~1:7J1!Jtl m1itflitffl API B"J~~ o 

::$:fA~ ~ J]}::I:~JJ![f** ~ ?tMx>t ilfhj}j(fflm Jb 8"J~~:ltt1-T Tt~MfHE!"Jtl~. ;f§J3ll 

s"Jmti!R-tms"J~>J(t!1.!3llt4it!t:~* o ::$:1tl11Xx>t,lfuj}j(m£~fflmti!R-tmi¥J-®t¥,~:ltt1-T 

~~0 

:t£~1'- 'lili*iit~mm JWJM ~ m:vJ ~iJ~~:tll[fi:IJXLil.&~W~~iitll, 1Jo 5.1i\x>ttz:£~i~ 

i¥Jm•fi:!Wffl,~ftff~~~F~~~~~~o 

''ili*iit~mm:~m rSJ, ;J;~;:fjm:~~~rn'i1:, vJ~m:tz:£3fliti¥J::fiPJ!If)-N!ll~IZ:~ 

i~s"Jt~tormlit~l¥11£1-t, :#-B:~:ft&,~a>tx>tmf'Fi¥J1f15J1££t~~xf4ic~foJE7tWrn o 
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ilfu JJt·UtJ Jffi:*4 ~ ~1~ ffl -T Iilli )Jt(-JA~~ !imffftl JfiJ ~rz: i¥J $ 'ti !1m Ell:, :<$: :!lf1J ~ffl -T *_t 
-m~ £ 1fftl :1fiJ 'i=' f!ffl J¥J l**4 ~ J¥J ~rz: 0 ilfu };t(ffll**4 ~ s9 ~rz: Ell: :I:~ ~m ~ 5J ~m -t~l* 
*4~i¥J~)Jt(-JA~~!imi¥J~~~mffi~m o ~~rz:r£~1W::I:~~ey~•MI£i¥J~ 

A~MH~)Jt(-JA~i¥l*Mffi~~~J¥J~mo 

~£M~~~_tmW~~m-~~*H~~i¥JM~.~Mrz:£I£H~C~ 

m~~~~#-~~-~~~~!lm-•~~~!im-~*m~~~~tt~~-~!im~ 

m), IM~};t(, TIM~};t(, illM~};t(, $*~rz:~M,_tm~~-~~o~~~~ 

m.~§i¥J~Ml**4~i¥l~*~*~ffi~.Tm•-~-~~~~*~T: 

llfr~ .:E~§Efj ilflipf(~ £1ll!ffl Ef)J.IJtM~tE~,~ 

• i$< ilfr ~ f' P"h EfJ ffitl * ::f $ ~ 1:£ GMP ~ >Jt EfJ :fiF :f:t r fG nJt , 
t1cl!ilitl*:9:&Ef1JJJV1'~-t~, m~~M~~Ef1ftm~•tt~>Jt. ~~-~~Bf'£~ 

f'£It:3f ~ill!'~ if Jt!1 3f NHl fJIHiJf :k:miJ~ 

:.5Zilfr~ 
JG.~•1i:~ftm,~ ·M~f'£Ef1~~•ttm~~~Ef1~>Jt.~#~~~-~ 
~ 1-t w .& ~ ~ m '11 ~ EfJ ~:i:tff-f!E 
em • ffl~'!lfJIHiJfJGEf1:tltiJ;:., ~~~fi~~-:k~Jffi*'I-Fi~:kit 

Jffi~*Ef1~~,f'£.tt,~·~~~Mg 

• it:~fl' ~f' £ Ef1ffilJ*$lri1J\l! GMP Jffi.!J!tl, IPJB;f Jj)z~M' ~~ 
Ef1ftm~3'11~>Jt, ~ffl:miR~:fJUilJYi § ~fJit1J;% 

§ iJ\.1:£ fitfflV,JJt * 1ll!ffl , ·-~~~-~Ef1Jffi~~~-~f!E.~M~~, A~,~ 
~~A f*~Fi:ffiJ:i::t!f/:JJa ~~:kmr.m 13 Ef1mt~F 

1Milffi)5f( ffiJ tlj :fJil iitl fF ffl EfJ 'tif (£ ~ ·W:Ilfr~-~~M%Plt~~Ef1z~,~•~*~•~, 
llfr~ ~-lf!MiiEm. ffl~W GMP®~~~Eflm~llt~~~f!E,~-~#Ef}tt~lit 

ffr Af*lfuB~:'I1, ~~~ tt~~~.~mfr;%Ef13f:.5Zlit~R ,f'£Ef1M~*~.& 
jJ~~~5&~ lifflR, ~f'~~tl 89ffi!JJE~~JE'I1fr~ Ef1®~~ 

·~f'~$/G~JE.f'~~~*.1:E~~f'£~·~-~ 
JE:Ef1Mi£r.~~::f~>JtMf':i:Ef1~~*fi~~ 

• it:llfr~f'£ Ef1ffitl*$:irl1J\l! GMP Jffi.!J!tl, IP]B;f Jj)z ~M' 5l!_~ 
Ef1ftm~•,l1~*. ~m:miJJ.~:fli!~)XI,~~~;ijj[:JJ;% 

§ iJ\.1:£ '~ 1!f * 1ll! ffl ' 191 
·~~.Jffi~Fi$>1t-~~*~~+~A+0fig,~~ 

xt Jffi~ ~:fll! 1-1::11~ Ef1 :fll!fijlf ~ :ktlt~:i::t~tff- 89 it;ijj[ 1-t , xt 
llMilflipf( ~1ilfJGjjtfFixt~ § tff-~ 

Jffi~~It:mtl:l£~Ef1~>Jt.~mM~It:~*.~ 
~ilEEf}fFffl' ~:¥Jt~ 

llfr~ 
5&'11, J'JillMIIffii5f(ia:it, 

B;f, $~~M~~Ef1!Y.li!~Ef1)'t)~ 

~ ,~~fr;%~1ltf;t!;fM!i!i ·W:Ilfr~$~*fi~~~JE:.~JE:*~f*m~. -~~~ 
Ef1Plt£m~.~~m,*:i:,MM,A~,~~N,a 
~!IWJ, I*J=!l~, M:ktlt~:i:.'l1, .:kifit:~ft*1-TiR 
JJIJ~Wfi!i~ 
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• 1t/llrm:rr\11:f=~{Ej(;~;f{f-if GMP i'!{]:fiF:ljf"fj(;JJJt, II¥] 

~~~M&~~-•~•tt~*~~m~mwm.~§ 
1±iiSZ~ilf r:f 1!£:ffl, ffl kJ W:fl1Vfll !Xl~W:fllt1il'! 

-~~~~§~m~~·*lllrm:~•~~~+0fi~~~0fi~~~~~*lllrm: 
.ilf£~~~~~. X ~~~~-~£~m·~~~. ~~mA£D~I£~ 
~~I JXl ~ tG £ ~ kJ :Mi! istit, rm/G£rrl1 ~~1J!U 
~~. ~~~$-~M·~~.1±~*·~~ft*fi~l'!mB•~~~~~~~ 
mm~*~*•· ~I¥J~ *•~~~~~•m••.w~~~mfii£•~ftM 
~~~rl1~~~ft~1: ~-~~~~tt.*mfii£•~ftM~•~~-•• 
~~•m~*~•• ~m~••~~ft~*~m~~1::r•mffi~I¥J, ~I¥J~1: 

r~~H~*~~ffi~I¥J, ~I¥J~~~•rr11~x~~!Xl~ 
s"JW~ 

~ffMmN~.~~N~-~~~m~~•*· ~~~mm~~~tt~o ~#. 

~~~~~~~~~~I£~~ATM,·~-~~~~~mM~~B~~*~~ 

~~N~~~~*~lli~~~~~m~•~~~~~~~*~~. *~·~m~* 

B~~~~. ~~~~~~~~~~~--0 
~~~~*ffl QbD EI"J:flt!~, ~~~:ct~ifU i/ili))f(-mJ~~r!fi~'i='M~~m1R$:/J1ii, 

~{;;f\::${U~ o 

• *m~A~tt:@m~~§~~~~AMN~B~~*~~W~~~~~~~ 

B"J CQAo ~1!JU iTxt~ API B"J CQA Bt, /Gf)(~~,Ltt~~B"J CQA JffJ §, :tt~~,Ltt~u[QJ 
1!JUJfiJ CQA 6"1~'11: ( :$1U[l!f]f;;fi:1!JU tfiJB'~;¥Jl:1~7t11J, :Jtl&'Ji'~ )o 1!JUiTEI"J API CQA PJ~t~~ 

An~I~~~~~ffi~~~~~~~I£o ~~. ~iT~~A/G~-~/G~~. 

~-~~~~*~I£~/G~Tfi,~®~W~~~CQA~PJ~~-~.PJ~@m 
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#~~~~~~m·~~~N~~-~m•m~W~IA.~CQAmBtt~*~· 

1Arm1iiflk:!H~~ CQAo 
• m~.Fzi-f1ti: m~iH1ti1~t~1i7f£~:ctti, 1HJ;}JriJUJiJ l±lxt CQA :ff~o[PJs"J!/mJF-14~ 

tt~I£#~~.-~~1i7f£~~AA·*~~ffl. ~~~-M~~~fflA~~~~ 

m~.~~-&~~m.~~-~~JE:~~~~~~~m•~#~c~r~.N* 

~!/mt-1- )0 

•N#~~:N#~~~-~~R~~N#m~~~~.Un~~~~~~J£ 

~m•~*.rmH~m~~m~~o N#~~~~~-m!lm~Rtt~I£#~m~. 

~~~~~~~~~*-*~o N#~~~~ffl~~=~-~~C*mi£#~~!/m 

~Rt:E_!:J~~ CQA ~*-*, ~ l±l~-t-~•lizJtm~ ); J1LJE:!£~:J;JII,m_!:JN*EI"J*.-* 

c~~~~:!t~ttmr£~~~*-tt.~~~*ttm:ct~~~m~m~);~JE:_!:j~ 

~~-~*-*C~k:I£#~~!/m~-tt~~~~-~N#~~rm~H~~1i7f£ 

~-.~7mi£#~~!/m~Rtt_!:J~~~A~~~*-*~~~~N~¥~k.~ 

J£~1'-~-~~m~~~. ~~~~~-JE:~m•o ~$*•~~.~~~~~

~AN#~~~~~~~1A*~~~I£#~~!/m~•tt~1i7f~~~o 

·¥~•tt= ~m~~~~~*£•~~~--~-$*,W_!:j~~ffi*-~~ 

m. :$10¥~$~mJl11'ffl'.iA_7;;~~!/m~ CQAo ~ll{iiti(-JA·!ffi'~. xt~!im:itH-T~Jlt!. 

c~~~~-~~~)~•~c~~•-*•-:!tm•tt.•~-•--•~~m 

&)1i7f~~~ti($~~H~~~~~~~-o ~~~-~~.M~~~~m~~* 

~~;(:£API 1i7f£ I :!3::~$**1-TW~, ~.llt, ~~-~m~ API B"J1iff£~fr~'fffi~-~ 
d:J+" Hn.A.ffo 

• ~iii~·-= ~1jj~·-~*mi£N#!ffi-~8"J~I±l ( CPPsiCQAs ~) fOi&:#~~ 

-=fM, JJII,:ffN~~iR~~~ili~ I ti~, ~:fl. API ~;f§!JC!/mJF-I-~#~:fO.'i1:, i&:M!!:~N 
~~~B~#.:ct~~~-~~m-~m~~~*-~~RI~~~~~H$···~ 

~~~-:!t~l±l~~m•~*~~~ o ~~~~~--~r~~~~I£~Jlt!.m_7g 

¥1ilfl, t~:$10 B 7 m API ;!Jti£ti7~8"J pH ta~*.il!~ili~t~t~, 13~~ PJ~~7Gfffi:i1r Ft* 
~&ili~!/m!F-1-~~1-t ( :$ZO!/mJF-I-1~~Jilj, 1)(JIR-I-~-~ ), 1:Eiffi:I£ti7~~~~ pH ffift:_l;;jjJj 

~*tl*1-T~ilitl. 8Jt~~1iffl~t~•aJE:s"J ~ rSJf*m• o 

I AA!Ib'iti(-JA~ffl API;f$~8"1:!3::~, ~~- ti1P!tl~Jt:1¥:cttit~~iffi:il~ GMP 1* 

l!lU. ~~~API f~iJ~~~~'i1:~m•t~1iE~~*, I AA!Ib'iti(i:i\.ffl API ;f$~~il 
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11 GMP }]l:!J!Ij ~y'§J~ QfT}JOO o 

• ~1iftl 8'-J 45009'1IU¥, ~o1!JUJi:U~JE;fE!Jl\ZiifliJ;tl!fi~8"JEJ:::I::f!Fii, ~tz:i*f'F~J\1311~, Nt 

JE QC 8'-J ;fEJ:kiiR ~ i¥flt.TIH!fizmEti ; 1!JU JE 4500 i*f'F ~Jl~)fi CJ =It J£ ~ J'b ~tz: q:r m JtJ J]l:w ;f--J- 8'-J ~ 

J&, ti~, ~JtJf£1!JU~ o 

• wc*~~B"J~tz:~f!:f:, ~of!l!i&t*;fl:l~rzoPfm91::r:~~~t£8"J;jjt~, xif~tc~f!:f: 

C §g_A, :fJL, ;f--J-, ¥!, 3%, ¥9!~~) Jflt€~00~U1EB"JH1t, CAiJIJJiJ¥Wf:EB"J~1§:, f:E~ 

tz:OO~~rz:tt~q:t**~~B"JB~m~~d:9mf:EB"J~1§:. CA~~~J'bB"JlW:::I: o ~ 

*ffl-&tt~JtJB"J~rzoi&t*;fi:II£~M.d:9~~mm;fl:l~~m~;*JtJmffi~rzo 

i&t*, ~fl£:xt~tz:i*f'FISJ~i$?;JUliJ8"J~>Jt~ o 

· ~~M~*~rz:cmgti~)m-*:B"Jffl~. ~~rc~mB"J~*~w~m~~ 

~,i)t*,~JtJB"J~fik,{~~J"Cttfiqcr~~B"Jff~~H o 

~'=f II :Jt.Ejljfli};t/GIPJ § B"J;fl:liJ\~i&tit, ~1-tt;fi/G-fl}fi!d£:il11 GMP J]l:!J!U, rm~~ 

tl7ili!PJ%~1"-{f~ GMP ;f§_:k~>jt~J)fi!: o r00#J·:I:,~:frm~*m±~t£1!JU,~ o 

• EJ:::I:~ JJt1r oo = rn a!l!.ll. :r: ~rc$ n 8'-J EJ:::I:~ Jlf! $ n :itH-T&-i'tt ilfli J;tiJt~JtJ J]!:;f-t 

~B"JaB;~.ll.J]l:~,~~U~, q:r~~;fi:IJ]l:~~B"J*mti~;:xtili~B"JI£;fi:IEJ: 

::I:~R*B~~;fi:I-J,¥~; ~J;tiJ\~JtJJ]l:~~B"J~~~~~t£~.~~~k~~~~ 

{)(. {;!:1(-ij]f§i ~ffl 8'-JiJt~ ~ 0 

• i&t * ;fl:l i&tJJti1:1r 00 : ~.ll. i&t *1iftl iA , ~ ¥B 8MEI:k :til¥ , QHJil ~ffl '=f ilfli J;t 1iJf§i B"Ji&t 

*i&t)]t[~tt~~,~~#~JtJ:Y~~JEJtJ~;~.lr.i&t)]t[B"J~JtJ~J¥. C,{~~~~B"J 

i*f'FfO~~ ~~d:J;-1~~~5()( ~~)Xl~~ o 

• J]i:~t£~:1roo:~.lr.m:kfiJ¥CA~*~~B"J~I&,~~,~a~9l::r:~t£;jjt~ 

H~~fitlf~:;I{~~JL ~gx;Jilfu};tiJ\~JtJ B"JJ]l:;f--J-~~tz: m$ 8'-J)]l:;f--J-*1-Tti¥9!~, V_Hftl*~ 

;f--J- B"J ~JtJ 't':l: 0 

• ~tc:!JOO: ilfli);tiJ\~JtJJ]!:;f--J-~8'-J ~J"Cttfi~1"-{f~~tJifPJ3ti:~>Jt. CA!&~;fl:l~ 

ift~Jlf!7J~1itiL ic*:1ri\:PJCA~~1-t, ~o*JtJ~~ic**' 1'ttic*~~fm~~B"J:1r 

rt1t:bof!J!JtJ, ~®ic*~~mgmJtJ~tz:rm;r-t, i&t*, I£;fl:lf4~xm~~m~o --'=3 

-~~~rz:m~.~AAtz:::I:PJn/G~JE.lr~*B"J~~. ~rm/G~:xttz:::I:~~*B 

;f§;kift.J~ o 

· ~~:1r00 : E8'=f)]l:~~Jf~l!fi~B"JI£~~~*·~~m&~:l:~~* o ~~ 

E8 :Y1'tt1J:~~1!JU, ~o9~J"C-1'tt, ~3&ilfli};tiJ\~$:Jt.EJJtJJ]!:;f--J-~8"J~tzoJ]11it/G~~1~I 
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£•~·-•*m~~-~~~~~~~*•~~-~~m**~*~~~~~~ 

~Ell::!!:o 

- ~~~~~00: ~·~*~~-~~~~-~if*•*~Mfi~~~~o ~ 

~ ' E!J::It;jy~{{E~ti-~J\!.fi~fffilJ~~~m~JE)t-J,f::~ o 

· ~-~~~~oo=~~*~~~--~ - ~Mwm~-*~fi~.•*~*~ 

•m~~~a~~~Wfflo •~~-~~.?t~~~-~lllZ~ITM~*~m~mM 

ilfE*je$;0 £~~IT Milfu*firMBt, ?ti'ff~~"BJ~~fbj*•iiE, fEJ.Eff ffl?ti'JT:/J~llllf4 

• )Cf!:J:~OO: ilfE*~-ffl~~~~*~~~~Mfi9=IEJf~1~~f§}~F8ft-l-±5JlllZ~i2 

~.*"BT~~~OO.*llll~~--*m~•*~~~ti~~ffi*)C#!~~~~~M 

*:ffo 

E. illMrlfiiWfJI!fflEI{J API mtltift5!~~ 

i*~m API ~~-~t-t~ GMP ~Yf:~~frjC$;, IPJ~m*1~~M~~~PJ8t£~ 

*·~m~*Wm.~§Wm~m~wm~~o 

fJJ1!itl~-fi/F:itH1" I , IT, illMilfu*1i1f3i. f§.~~:itt1-T~!Jm~~it£ (BE) i:ct:• 
~-~tt~*o ~~m~.ffilllZ~ffl~An~/FIPJ~~m*~m~GMP~*~~ 

~Yf&.:¥f o -fi:t-1!!., ffl~ BE 1tt~-iiE't'iilfE*1tt~fir89 API, "BT~*im1i1fJE:itt!Jt~?5 

I M~ IT M ilfu*~ GMP ~*:itt1-TE!l::5:W~. BE 1tt~lif§iiE'I'i ilfE*1ttlllZ~?5ilfE*illM, 

:JG~fl(~~ GMP ~~*:itt1-TE!J::5:W~ o 

~~J 3: API :&illHiJf:&:M~r:f:t~mf;!f;J.UjtijEI{JiSJZ)E 

-fi*~.~~lllZ-~WmM•lllZ~~Yf~~~mH!Jm~~~ttW~o ~#~ 

~m~Wffl.M~~*SH~lllZ-~tt-~~tt~~00?5~.ffl~1i1f~/F~~m~ 

~lllZ•-ar~~~/FIPJ~WmM•o ~T~¥0~~~~*•~~(~®~~~)~ 

lllZ.WJli!M.o 
• ~-~1i1f3'E~m: 1~Mf~lllZ-~9fffmi f'F o xtf~lllZ-~f~lllZFJ~JJ1~MiftiJ~, 1Q 

fflffi/F~~~lllZ-~Ell:-~~nJJ,rns~~tt.ti•nJJ.mm~M~*~nJJ 
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&•m~.#~~~m~•*fi~~ o 

• I Mrl$vt3:iU IIM ilftivt: ~1~~-*1-TJJ\\~iflit. #~iTmiiitdHSC ~iiftl1*1~~ 

.Er-11~~§~j] 0 

• mM rlftivt: j(;ffltxt1~~•s9iSJZ1ii#Jt.lr.if§ms~ift!1~~-r¥flf!.. ~~H~~-JE:r.\: 

~pgA GMP ~JliL ~iJUj 1JfiJ!lif1~1~~89JXl~ft o 

~~~~~~~~.~~m~•~~~~-~~~~~~~. ~~7·~~• 

1~~-;f§_:kf~i ,@,. l:Ut!'t!!.iJUPJ !Xl~i#1$:%-!Xlllft~~. iiftl-f*1~~-§~~t~~~JE±tl!m 

1~r4if~ * s91m*-t o 

API 1~~JJ~IJ1M ]frJ !£.t='7f8~rkJ:iiD miJWJ:tJU!JUtE ilftivtffl mt;r-t~~~ 9=t ~~ 1it£~ o 1~ 

~a~-1~ API m1~7f#~~i~H!Ju ifrj!£.f'=')J I ~J'b...tmifPTt~~ A ( MAH) 3:iUJi~r1t 

~~~.ft~~~AP~~~~~~~-~0~Er-JM •. mA~~~m~~mmt~JJ 
;(:Er]ft § ...t8"Jimi1. ~$~~ 7f~IAJJE8"Jr]ft § :tJUM*1-T~~ o ~{£~1ffu 1frJ !£.1"'7f /MAH 
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