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i~'±!Jo/J~iNU ¥-'f.V!tTiL m~~Ti * , *iiii~'±!Jo/J l ~ /3 Jj 

JX],:JiJX],J! JX1, J! 1SC JX1, :i: .\l ][~~~~!15!lli:~~~~~iF~~ltE1'flliiYP!IJ 

Tfff § ( pg;g) iY!UiJt~~ 

?lfrlt r~!Jt tHr~JJtit 

ra~~ff~ -li&ff~it 

~J!f- ;flr-T ~¥-'f. ;fll-T1~191HS<. 

1~'±!Jo/J~i91U ¥-'f. VitTi , ¥JL~Ti *, *iiii~'±!Jo/J 

Tff!§ (pg;g) ?NuiJt~~ 

?i!i~~ff~ i~ff~it 

~y-'f. ;fll-T ~ ?-'f.;flr-Tf~iY!HS<. 

1~'±!Jo/J~¥9lu y-'f.V'ff li ' m~~oo *, *iiii~'± !Jo/J 

~4:,1}(!/& JX],J! 15<. 

7'MlUI: f~iNMS<. 
~ ~ 

~£~~~~~~~I£~~m~*m~~~~m*.~~m~~~~~,~ 

~~I~~ffl* o ~~m*~~~ , e~~•**m~*B~~~N#,~-,~ 

illfi,~~~-~. ~~~%~~~m*~-~~~o *~~~~~~m~~~m 

**m~N#~~~h o ~~~~~~-~~,~~~~W~~C~:~~)~I 

£*1-J;j(E!{]~~ , fit~f!J•*:5Hfc o 

~~~~m*H~**~*B~M~~.*~~~~~~; ~~~**m~s 

~ww~~ffiillfi,m•~••~. ~~~~H~~~m**a*.m~~@~~ 

~,~G#~. ~~~**m~illfi~~~~~~~~ o ~~M~*B~~w~~ 

**B~~, ·~~H~M~$·C~*W~)~~~~~-~~ o ~~~*~~ 

~, M~~*~*m~illffM&*fi~~ o ~~~*~H**~ffMm~U~*B 

ic~. *~~-~E!{]M~~ o 
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~:JI WHO~ 39 ~11#1~-15, 1!JU~ffl;k*m ::lfH1.J£Mi:~;fJL;f}J~1iflt!:1-Tt~H'fi¥Jxt 

•o ~~ffl*I¥Jffl~~xt-~I¥J~~ffl**mlti:B11ttt~~~m~o ~T~iliT~ 

~m**m~~J¥J~§~~*~J¥J~~~~ = 

• §1!E!T1i!!&t¥: ,~ 8<:J!!&t¥:~Mi: rfi!Ht:JW o 
• Jl~:1Jiltl 9=t$~1~~;fQ*!!&mJil[J¥J~~i&U£ o 

• MrrfilU~~L~~.fiYi'H1ii o 

• xt*mAili-~~N~~~*I¥J*~ o 

• x-tAili-~;J;i~J§*mJ¥JEJT1i1££lt!:1-T$~ , 3f;J;i~~~~Jll[T1££~tu o 
• $~E!T~~i¥J~~~xt~~E!Tlt!:Bi¥JM~ o 

• xt*m~B~~~~#i¥J~®~~o 

• -~~1H?, *YlJ[;fQMH~i2~ o 

• ~1f:*m1sc~~i9: * a<:J tltJE ;fQtlt 1t o 
xt~~~~~~i¥JB1i*m.~~~-~m~J¥J*~tto xt~~*m~~-~ 

~~maJ¥J*m.~~~1f*mi¥J~•~~-~B~~~tt~~~~-o 

**mJ¥JB~~~T~~~~m**m~BJ¥J•~tt~matt.-&~~~~ 

~m=~-~~mm~4mJ¥J~ooxt~~ffl**mlt!:B~®J¥JMr~.~~-m~oo 

~~~~ffl**m~~-~B3fH~~-~tt~~~o ~=~m~~~~~~~

~ml§.~~~E!T1i~lt!:J§J¥JsmJ¥J~~lt!:B~~2~mJ¥Jlt!:-~J¥J~m~~ o !!& 

~~~~~-~m~*~~ o ~=~m~~J¥J*m0ffl~~£1¥J~~o ~~~m~ 

~~=~m~~~~J§.lt!:B~--~i¥J~•Mi:~ . 0~~*m*~~B~~3tto 

~~~~ffl**m~ - ~mJ¥J•~~§J§~xt*m*B~*H~.~~*m~~J§. 

~~m~ - ~Jimi¥J~*Jl~-~11f;J;_mM;:rfi!U~~ o 

~~M~~M·~~~~ffl**m~~~~~~~*ffl~MB~I¥J~~.~~ 

1!JU~ffl**mi¥J1j!j*1fiJ ~~~1i~jc*~ o 

~~~E!Tffl*I¥J~~~.~~~~£1¥Jffl~~~~~-~-~~£~~MW9=t 

E!T~J¥J~m o * 3- 9 E!Tl:K~~~~JJiJ I¥J1!JU~ffl;k~ c:J B~IID1*1!JU 1fiJ~~MW9=t B"J~ffl o 
£~~~m~~*fA-=t5 ~r~i9:Jil[~i9:* ~ ?tMtU~ffl;k*mW?to 

~J)Ij m:mm:oo 
t.Xffl7.1<. ~£§~M~mm.~*~m. ~m 

~1t7.1<. 
E~ - ~~ . ff~~~~I~rlfi.~£§~M·~·~-~mm.~* 

*~~£~~* - ~~~~~M~•~-~m~m7.1<. 
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*~*~~m~~~-m~~~m~~-&tt~~*tt~~~~~m.$~o 

~~~~m~~~~~~~~~~.~~*•~~~§.~~~~*M~*Mm~ 

3.3.1 Ut/.X~I! 

}~~~* ········· ··········· ·················· ··· ······· ·· ········· ······ ·· ··········. 

m-a J\. +.n* S ~ ~ir.~1J :51- F Jh !1 F:frL;x ~ t~H'F*~ifi, !:E.F :JVx 

~~?1-s~~*•*~-~;xr:£ml~#~~~ -~ o 

~-a J\. + /,* S ~ ~ir.~-iliu Pi£ :JrL% :fP1iffl Jt!:E F a JtA ~ ti 1t*~ifi o 

-~Pi£~S~~~~-~~% o ~~~*lt~**· !:EFEJJ!A~~~f 

FJh~~~-~(#)~~-~~~~-~*~EJJ!A , ~~~FJh~~El 

JtA 1t 7J !1 F El JtA o 

~-a J\. +1:* •tlLF Jh S ~ #2-~ F -.;rP #J *4.1JL~ , 1iffl *#1 *4.1JL~ 
~~~;t~~~ o ~~~~ . ~~·~~~ . -R~*~m•A~~ . ~ 

1iJ # .~?, iE 'It F Jh ~ ll o 

M'm11-~B - ------------

tlts{JJ£5(~: ~-~~*-Tnor:i1~.¥~~ s{J , JJ-.~r.WM:J:!g- J:W: :J: fot~·tis{J -J£ 

~·~~-~- ~~ti~~~£ 0 ~~~¥®~~-~~-.~~~~~~-m~ 

£%~*-T~m. •~~~~~-~:J:!g-~m o ~~~~~~&T.m~~~~~ 

~JJ-.~mM:J:!g-~tt~~J£~:1: ~~£ffim~.m:~:~~~~J£~:J:~ ~J£M~m 

r*J~~s{J~£ :1: o ~IPJ-~0PJ r*J s{J/GIPJ4=1BJ, fJtl~o: o ~ll~5'rJfl~~f* , #~~ 

~m~~~~*~~~m fPJ-~m~~•-~m~~~~~:J:!gJ:W:~£~-mo 

1tt%8{JJE5(~: Jfi-TiJUJ iJ-~t~JE1tt8{JJ'J-~Pi-tt~~~5fO ( ~) ~-BJ:~~ll~ o 
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ttt% ~ 1ffu t:J mr ~~ -U:]_§JIJ 11 Jffi !J!IJ , :uJH -1*::!±:. t>=ttUJc s"J m ?ffiJHi fl:l P1E - -ti , ttt% ~ 1ffu lffi 
!J!IJ&:1'4%if§_:k)( {tj:~~JE 0 

GMP~*~£~--~::!tf=•~~J£~ilfE- , ~~m%,~m~•~~o ~w 

~¢~mm~~*~~~~~*~n~m~-~m%~•, -~m%•~~f=~~ 

~f=£:7-J-m,~*~ffl~~ff~m . ~~m~~•~, ~rl~~-~~-tt~~, 

PJ ~ ffl r ~ -1ttf= £ ::!±.f= o 
m~~~~~~£m%fl:l.J£::!tf=BAA~•~mw,•m~£~&:~~~P1E

~m%o *mm%,&:~m~~~m~£~::!tf=BAA.~~-•~-A~~~m~ 

~,*ffiPilli~~m~£~~-::!tf=ffi~ o ~~~~JE~**'::!tf=BAA~~~r 

f=£~~~~-~CM)n~•~m%~-~H~BAA,~m~f=£~~SM~:7-J 

::!tf=BAA o ~£m%&:~~~~r~£~~~fl:l~~~~,::!tf=~~~Fm~~m 

:Ji;U*::!t_f=, [:):Ujflf*~£~~-'ti o 

~m~-~m%~•-~m%t~::!±.F=~~-m~~mt>=£~-T-::!±.f=W~PJ~ 

*:7-J~~*•m~~ffi~*•m~~*~~-~m~,*B~~m~~ff~~~~ 

~, ~f*iiE~lli:E~t~iifn~~s{J·Ifl5Lr, PJ~*11~~~-~1tt~o 

tz: £fn~;¥:--J--SJZ-~»--*x_tiJtlikhA~tfl:l~-*:1JOO:IJo~~~J£, 1.EI.:ftn* ":1: " ~~ 

::!t•*~~,*~•*~::!tf=I~~::!t7~~,~~~m~.m~.~~M~~~ 

~::!t o "t" 8"J~1ffU£i*iiE "~" ~~~~I~o 

•m*B~~-SJZ-~~~£B~~~~~~~~~mm~~~JJ~~-, ~~-* 

m::!±. F=I~~m::!±.t>=~~~~m~~~~~~•mJ£~~-SJZ-~~~-JJ~, ~N* 

M~~~*·J£~~~-SJZ-~%~MOO,&lli%~MOO~*B~~~~o 

3.3.2 1~~~!! 

i~~~* ············································································. 

M-~A+A~ ~~*~~S~*ff~·, ~~~4~I~~m& 

*~~--~~£ . ~#~~*~~£~~~*~~#, ~4~f~~~ 
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ffi._{,~Jflt\~ o i'ft~~;f_§: *1f-J,Ej}to 

~~-~~.~§:*~~~~~~~~£~~#,~~'~%~#*, 

~~~~mrn~~~~~~£~~A~~~~ o 

·=~·-~ -~~£~--~~~&~~~~~~~~-~Afi 
~~' *·~~~~j}to ~~~j}t~·~~: -~~-%,~£~#,~ 

%, ~~Iff, ~~S~,;fft~~§R~;f_,~~~~AR~~A~~ o 

~1biEj]t§: * ~~AArl~~iEj]t o 

~~fl'~g -------------

~T~~5£~~~~~m%,£~,~~~~~~~~~x~~.*~~I 

~~~~~*'~~£~~~~~~m%~.mM*Mm~~~~~~~o ~~~ 

m~wm~~.m~~~m5$$~~~0 

M~*~~£~m~m~~~m~,~£~~MttM~~~£~M~o 

·~~m~•~*r~m~m••~~~.#~M~~.§~~£~•0 

·m~~-~~~-~~~~k-m&~~~m~~~~o 

• ±illTif~fH~, ~*-1-~. i'l'OO , ~~m~~n, JXLW, ffl.TTif, :lf:kfffli>"~:%7CfH~. 

~ ~ ~1-1H¥»x ~ ~~~:k~~ £ 0 
· ~ffl~IA,~B.M~~#~.~~&~£~~00~0 

• 19:*)7~~~&~~}!00~5£, ~;t)t~ o 

·~~~~~~m~~~~m~~~~~.#Wffi:km~Amfi~-~¥o 

B. lmrfbl*Ht!=imzrma~mtm 

~M~imffl~>lt~>"~, W~xt~~m1.:r i!i5£1!8~;J;]JE o 

· ~£~~m.~~••u~~~~~~m$m~.~mn~Wk-m&~~~ 

~~~~~.#~m~£~tt.~JE~~~~~~~m~o 
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·~~~~~m~.~*~k-mffltt~•~*~m&m~~~~M~~$m 

:2, 1~~1~:JttJXl~ o 

~Jiffl~*ZJ~. fffi~1~£1W~~m1a o 

·~rnw.~~- @JXlo. s~n~~~~~*Bm~~~$.~~~-~ 
t-J-~ o 

• x115Effl~IJ'!., !&=:Hm1a~~$. ~~~- ~t-1-~ o 

·~~•~·**W~~$~mm~~$.~~~-~-~o ~•~~~m~ 

:1r:t;J~. ~i5C;;l§-~f5Em § ~mm;mrr*+=rmmo frilt. 9=tf5Em s"J-#~~ § i#Jmm~j 

ffj]: ::f:E~mm (clean in place, CIP ), .ffi-!:1.fzmm (wash in place, WIP ), ~~mm 

(clean out of place, COP )o J.Jllx;f §~mm~f¥*1-T~i.i:E, 3f-jlJUr#,ITrJb8"J:bOJdifhAm 
m~I¥s"Jm1t~~fl o 

·~~~w~~:Hm~~~$.~~~-~-~0 

·~~-~-~~.m~~m~~M*Bmw.•~~~~-~-~0 

• r.ta~m1aJIWif¥*1-Tm~. :tzo: 3t~Fo±ill. 3t~FoJ~. 3tkFoT~ o 

• m1tr ~.5GmFo;ttHmm~*1-T:ifl~ ~m~r ~0 

·~~Jb#.~~~.~~~.ffi-!:•.••-~~M·-~~.m~~~~~ffl 

~.f5Em~~~·~~--~.-~~~Fo~•~~~~.~~Nf5Effl~.ffi-!:#.• 

•-~~M•-~~.m~~~H~m~.ill@~mo ~~~m%~~~-~~M 

-~~~~15Effl,J.Jll~~A~~H~m-.3t-·%~~o 

m~Fo;tN:i!f = 

·m~~*Fo,m~~~m~~-o~~~~Fo:tEm~~~k~~.~mFo~~ 

"mtm~mi.LE" ~~:tt1m~:ifls"J:1r.=r.\:, 19u:tzom~:Jttic~, i.iE~ m~~m a 

•"m~~~~,~~:tt~~:ifl~:1r.=r.\:,~~m~m~~.~~m~~m.~tJ 

T-~m&.T-mrJb.~-~Jb#~~-Jb#~~~~rJb~~rc~~. fflA 
:ftt~ric~o 
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· ~~~~m~m~~.~~~~m~~~*~~.~~~~H~~muili•~ 

~ o ·~~~~*fi*Wm~.~W,*W,N41WB*W~~~~&~*~o ~ 

~m~m~~*§.*fi§m~~.~~m~~~*~~~~§.~m~~~~~~ 

~~~*o R~§m~~%~~~*~~4~m~~~o 

·~~m~~~m~.~~~~m~~~*~~.~~~~H~~muili•~ 

~ o ~~~~ffl~IA.~~-WB.~-.~~~~*fi~m~.~~m~~~o 

N41W~~m~~~~~-~~~m~~W*fio ~~m~m~~*§.*fi§m 

~~.~~m~%~§.~~~m~s~~~~~~~*o m~~N4~~~m~ 

§.~~~m~~N4~~ili~BB~m~~~~~*o 

· ~~#~~~~~~~mmc~~~m~~)~~~~-~0 ~~~~~-~ 

*Jtl.¥ (SOP) ~8{J~~fJLH~J3)JN41~m~st~~ifoBM~~~~~j:M8{)Bt~~BJ~~t& 

1Rim1a~:&iiE 1 i-¥1tis{]~~* o 

· ~~~~~*~~~-~~~B~~m~~~m~.~M~B~~nh~~. 

~~~*fi~~.~~~~~~~~~% D~~*o 

~~~~:tttn~amiast. ~iiJH~~:tttf=~~*~~, !W!~ 1 ;J\1LH~*"~-~~Ms{J~ 

~muili•~~ o ~mf=~~f=~~m~~-~IA~~*fi*mm~.~~m~ 

~~C~mm~-~~~~*fi*Wm~.~~~~~OO. -W,N41WB*W 

&~*~o M~m~m~~*§.*fi§m~~.~~m~~~*~~~~§.~~ 

~~~~~*o R~§m~~%~~~*~~4~m~~~o 

• Mtm~iVSfm~f=p~mia, ~iiJH~~:ttt f=~ s{J*~~, !W!~ 1 ;J\JL, i!R%Hrm 

~~~M~~~muili•~~.M·~~m~~-%~~~~ill$o ~f=~~m~ 

~-~IA.N4~~moo.~•~~-A~~*fi~m~.~~m~~~o N4 1 

W~~m~~~~~-~M~m~~W*fio M~m~ffl~~*§.*fi§m~~. 

1iJH~m1a%:t-*§, ic~tF£~~*· mrBJ~N4~~m1a§. ~tt~t§~s{J:t~iR-Ft~iR o 

• ~p~#f=~~~Mt~r~Utmm c strBJ 1 1ttzx~) ~~~M-iiEo 
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illU%: BAA : __ 1¥ _A_ B OHBJ~f* : __ _ J3HBJ~%: ___ _ 

m:~Mmi£'# ttt% r,lf:I:J&J§'£*1-fi tlt% 

m?ar.vr§ §~ §~AI ~1!t ~1!tA!$: J.v!§ m:JMtiFm m"= BAA m"= ::!f-1 BAA [PJ £ '#~ttt Jt~~ID! 

)C{!f :7GJ:£'# , tlt?Xi'B3CX14 v v 
-

)[;J:£'#' ttt{X!Jo/J;j-:>J. v v 
!jo/J;j-:>J. ffJ=t-, !Rii*l-4rJ;J*u~!Jo/J;t:>J. 

~( ) kg 
v N/A 

-

J:mtJIIL :it!:JXl 7!1$, x;t1~, x*I-Jm: N/A v Cl, B :J't;I:J 
t---

i'l iL ~;fffi. ?al$,xW~,x*I-Jm: v v 
t---

@]JX\,CI ?al$,xW~,x*I-Jm: v v 
r-----

!@:~J'!. ?a/$, xw~, x;tsi-Jm: v v 
r-----

5'1-Ml?a~, xw~, x*I-Jm: v v 
19:-i} 

:mi*?al$, xw~, x *:tiill: NIA v 
t---

~-Tx+». H Ml?al$, xw~, xf-tiill: v v 
Jt{il!.{)(~ :mi*?al$, xw~, xf-tiill: N/A v 

-

ic~JU\i, ~ ?a/$, xw~, xf-tiill: v v 
-

7.]( ¥!!!. ' :f:il!. tffi ?al$,xW~,x*I-Jm:£Lffl v v 
rrrll~?IH 

-

itfl,]I[f ?a/$, xw~, x*I-Jm: v v 
ii.: 1. #t-t- jt *-%-;f.t JfJ "y" Al fF , .:f %-;f.t JfJ " X " -*-- fF 0 

2.&X,~t~~~£#~~~~#+~ ~·~#ti,~·~~~£#~~.:r-*~~~~ 

~#o 
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J1;g ______ tlt% ___ _ 

ffl':l:m~1.V: ~~~ ___ _ 

ffl':l:mA. ffl' :l:m%}JX;n~· rBJ _fF: _JJ _ 8 

*FL1ltA tFi1lt%flX;A~·rBJ _fF: _Jj _ 8 

::ff~:tM~ ___ _ 
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*~.:E~!*l~: 

U c:t ~li ~ID1*-iffUJfiJ~tcrlf~1tffl 8"J1\t ffl1it-t&%-ot~:7?!d& -1& 

U GMP x>J~lJ'l:, Y"ri¥1XXJ, riD~:1JUIT8"J~>lt 

U c:t ~li~ID1*-iffu JfiJ tcJ'b 9=' fBJ:ctt¥~~:rflW ffl¥U S"Ji9: -1& 

c:t~IID~~~1\tffl~tc1it*~11t~ffii~~tc15ti&,:ctt¥~-15t-t&,Mm1it•, 

•m1it•, c:t~!ID~~~ffi~S"J~~1it-t&,m#, ~~~*m~o *••~*W= 

~l}ti~i9:{&, ~¥9!~ 1it{&, ¥f!im1iti&, t~:5?K1iti&liZ. GMP ;f§~B"J ~~1-t*m~1:E15tit 
~Y&, MH?~1H~, f.tfflMif-1, ~l'i~:1JUITS"J GMP~>lt a 

c:tM!ID~~~I~~1\t~ffi~~-~I~.~I~-~ffi~15ti&*%~~;tcffl 

~,~~I~~m•~~§S"J.~tcW~~m•~~S"JtcJ'b a -®~15t-t&,~tt~, 

~*mS"J~ffl~~c:t~!ID~~~S"J~tc~m•~~-W~S"J~:>Jt~m~ o 

c:tY~ID~~~S"J~tc1it-t&.:t~~ffi=~~1it-t&,~~~•,~•~*'m~~ 

{&,ff~~·,~~~-t&,~m~~~{&,~~~{&,§Y.&~-t&~ a ~~*· ~~ 

M~tt~S"J~~,~;tcJ'b,~IID~~~~~S"JW~~~~~;tc~~S"J~~. ~~B 

~Wl_ffiTifJ:~E!Jl&E!X:~*JTE!"JI~~-1&. ~0: atjilJU:@:~{&, 3D :[Jfp~·, ~fttt~, 

l&J ~ ~1-t, ~~~1-ts"J~-t&~Jt:*m~, ~~~~fflrc:t~!i~ID1*-ifftlJfiJE!"J~tc9=' a 

c:t ~li!ID1*-ifftlJfiJ~tcs"J:ctt¥~i9lH>l~15t-1& .:E~§ffi: Jk:5N9l~JE1)(, JtJJt¥91~;£~*' 

~%~{&,~)Jt~-~,~-~,~~~)Jt·~~' ~~~~,~-~·~,~~ 

1:£~-~~-~{&,~~~~-~~m,R~JJt·JE~~a ~~*· :ctt¥%fitt~ 

(process analytical technology, PAT) ~~ill~, Jt:~Bt llii~5fO;(:E~~¥91~1:Eifftl~1-T~~ 
c:tM!ID~~~~tc:ctt¥9='~~-~mffl a 

c:t ~li IID~1!Ju JfiJ~tcW7 liZ. 8M~:7?K~ -1&, ~o: ~lJ'l:, Y"ri¥ IXXJ, riD~~, 12Slx>J~F':ct;t~ 

~tcJ'bm•~urfiJS"Jt~:7?K'i1:, •x>JJt:f.tffl, MH?~ic~~t~:JJU:kli a 
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!3 Z911-t1:tz:t£11i~*~· :tm = :rJJ~~-19:* c -ELtsiZ':-19:*, mm-19:*, f&i9li&t:*~) 

!3*8-t!it~VL:t£11i~*~' §Z9J1-t1:.tzo*~ (manufacturing execution system, MES) * 
' 

~~. B~~~m~~~~1:tz:~W~~~~r~~ffl o ~-~1:tz:~~~ , §Z9J 

~*~~~M.~~i9:*~~*~~it~m~*~~w,~mmatt~w~•wE 

~J3-j~>Jt o 

4.1.1 iJl:it~D~~ 

j~~~* ··········································· ·································. 

•~+-• ~~~~*'~m,~~, ~~~-¥~~#~~~m 

~ . s~~~~~~~~~~,~x~~'~*~£·~~~.~f-~, 

~~,-¥, ~~~~~*B~~-~KC o 

E~+~• ~~~~~~~$£mi~~~~~~-~ o ~$£• 

~~~~~~~~•ws~~-,~~, ~~~~~•,~•~. ~~~ 

~££~~~~S, ~ffl~£~~~£~-~~m o 

M'~1r"~B - -------------

~~~~1:tz:i9:*~i9:it,~~~~hli9:*~-~~IZ':§~~tz:£~·~>jt 

~*•~~~~o i9:*~19:it,~~~~*~~~W~tt,~~tt,~mtt~mm 

tt.~f~~#m1:~Mfi~~~m,mm~•~;~- , ~~~£~~£~ti~ 

i9:*$#~~1:~~&~~~~~ffl.~hli9:*~fflMfi~~£~~-~tt~~~ 

i9:*~~,~~~~~~1:~~;i9:*~ffl§~~*~M.~m~it~VL~*~

hl~~-eyatt~~W~>lt;i9:*~B~-~~~~~~tt#,.~,~m,M• 

~~~~>Jt. ~0ffl*~' !3~~~B*~~~~i9:~~~~~>Jt~~~~i9:*~ 

19:-it , ~~Mfi~-TVJ~~ o i9:*8-t!i9:it, ~~:iifi~~f~~ GMP f0~·f**8-t1~ 

>Jt.~~'~Mffi*~~#~~~o 
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~N1}N~~~~Mfi~.~~~N·~~~~M~~~~~. *~~~~N 

·~~:@ffl-TIVYM § 89, ~~~rmJEF&tt.'ktrl!lJ::S:~tl: ( CQA) ~~:t_m CQA 8'-J.=ktri 
!:$!}& ( CPP ), ~PJ§~~{~Llt~1'§~, t~m~~~8{JJX\,~; N1}1tffl §$J1k.-*~Bt, 

~rmJE~•m~*~~~~!J&mmatt~~~~*; ~~~~~~N*iliB~•~ 

~~~~~tt*,-~,~~,·-~~~~*· ~0ffl*~' §7#J~~B-*~R 

~~N~~~~~*~;~E~N1}N~,~~,~~,~~,ill~~~~m~. 

~~~~ GMP ~*%JJJG!16,~8<Ji2~;fO::)({tj:, H~~*-f*Ho 

N1}~1Eli~Ni-t;fo~!J!t], lili:*MN1}~ffl?~*t~ii (DRS) *~:t_m, iff~i§{i::~ 
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~•Am~~BJ:f:tmBm~ o •~~~~~rlfiq:t*ffl*mvm•~~-. •*~ 

~Trlfiq:t~~~--~~~rlfiq:t~~~5fl:lxX~~~~o 

®~~~~~*=*~~~~~~~.~#%~ff~~~~~~m5fl:lmff~~ 

~1!JU~m o ~J:f:t$1f,ff~1!JU~~*§IW1~¥0~~)¥Z8<Jlili:ffl o 

~~1!JU~I"!;~1~~~~~~ille. ( ~!f:-t~5fl:l-!f:-t ), 1:£:7[;)7f-:1Jo•f*-J~~JfO·~i£ 

T.~~-!ID~%~M~~I"!;o 1:f~~~~I"!;q:t,m~&g~~~~~~rlfi 

~~*lJto 
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ff~~~~~* = ~ff~~~~I£~, ~~~rl~~~ff~m~mff~~ft 

ff~tJL:itH:Yffi#U a ~llti£~89ffi#Url*~ C ;!!:l!.~'lf6Cf 25mm 1H~, 10-15mm Jl:jjt) 
~f$2.:7;; "fft}f" 0 

mff~~~~4~~rl~~~-ff·~~~~~~~§~ o ~~~~~§~~ 

~~~~ili~~~~~~ttn,m%~~*~~~~~ffttn~~~o ~m~~~ 

~~~~~,~~~~£ffltt~%~~~-~tt~~~~ o ~~~~~~,~~~ 

~~~~~•~c~~~m-~%m.~mm~)m%~~€~rl~h*~ff~~ 

*~,~~~A-~•~Mmm**~~~*~~~~~~~~~ffltta m~ft~ 

~~-ff~$·ff~#~~~-*~A~mffg,~~-~ffhT%~~~~, ~ 

~~~tH#JJ)(;jc;J\~~89:tk:~~, :#-~*A~~g, ffiijl!j~§~89vfif~*1-T11fff~ 

~,-~%~-~R~~ijl!j~~~o 

~-ff~~4~$, -&%7'1~~g~=*~g,mffg , ~~ga ~*~g, 

$~ffgs9:km~~:ff = t~ff*~-1-~)jt, $~ff~*~, ffh::k;J, , J~t~ffh c ~o:ff ), 
m~ft~ •• tt%~~a ~~g~:km~~:ff:W.~jjt,M~~-- M~%~, 

~ili~)jt~,~®~-~~~~~)jt~~*ff~I£~8~tt®~m~~m a 
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~ijl!j~~m~~~~~-~~~~~~~~~#mtt*,~-~~mm:ilim~~~ 

~~~%~~~%~~{;;$:~89~~~~I£ a HME ~4~~EB~~-~--*~1i, :!$~~ 

•~-~~m~c~~).m%~~1*ili$~-~~~Ji~m~o ~~~~~*~M 

~-~-~~~~m€,~rl~~•*•*A1A:I$1*ili~4,~rl~~~4~~m 

g~*~m~~m:ilimmMh~ijl!l~~~~~:l$•~~,w€~rl~~•ff~~~ 

ft~~~~,~~~~:!$M?'A~~T*fim%~~~,-MI£W~,~~~~rl 

:l:~:JJo~~I£~~~fijlf-~;J'%~~7.K%~JA~~-l-~~~~, M€~iJ-~~~~89~~-l-~rlJ1JE 

ft•ffm~-~ff11fili,~€~rl~~-*~~~~~~-~~m~:'ii~~~ijl!j~, 

~~,~~rlW~ - ~~~-~~I~%~m%~~~~;~lltrlW~, ~m%~ 

~-l-*1L1~~1ifJT~;J', ~Bt11tllt i'BJ*1-T~ i'BJfii:'iis9xtf*x~~~~, f~:xt14f'li~fmV.J% 

~*~*~~~%~•~k,~~*~*~~m%,:#-~rl:I$Mrlfi~~~rn~m 

ft~~-m~~,Q::k~~-T~~14fili a ?'A:I$1*ili~~I£,~~-m~~*14f 

M,m~~~~~~ffl}jt,~m•~-•c~)~~m~mA~m~~m~~ooA 
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ff~~-- ~-~~~~~~~~-~~ff~ttfi~~~~-~tt~•~~~~~ 

;fQ~JL1L 
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U*if~¥1J~{E£;j:ff*i,i£f*~~~o ~~l'l*J:!l!i~Jt9&W, ~f~ "~:it!:A" ~{jjftjt{'J= 
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~~~~~M~~-~N~m%~~ o ~~EE~~•~mmA~~ttw~•-•~ 

g1Uftf*~ o 
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~-~9&mo ~-~~-~9&m~~~~m•-~9&~~~~-~~-~*X~~ 
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m~:7t- .k~~•*· •~••~m*~•~.m*~•4~tt•~1JU•~~A 

~-~. ~~•ffs~.~A~-~~~-~~.~~EE~~. ~~mAB~~. 
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h. -§~;fJL 
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-§~~, ~1ffUj;Yf.~ Mmy-~~mnX;; Jt:I~J]UJ!Ll>J: ~:lttJXtJXtVL51~r. :2:~~M 

~N~~N~~-:JC.~~~:£t~-:JC,~~tt~~R:lttJXt~~:lttA-E1~~Mo ~ 

4~~m~~5El!N*E1J-E1;;&W~Z9J.•J1~-E1;;&~~m*~~~m-r.~~-~ 

R~-E1;;&W~r*J~xm~~•m:iEE1J o -E1.;;&•~•Z9J~•j;Yf.~~~~mr%nX;~ 

~~--~·~·J1*W.•m~~-5E~N~~~~~~.~:lttJXt~~~~k~ 

~RM·Jl~B~tt.~~J:l*W~-§;;&-~5t~tiffi:ltt~~~~.~-§;;&~~J!, 

±5J~~~~~~Jl*W,:i:~,:ltt!XL~~~M~Jl~-~~ffl~:l1!Am~~m.~ 

~~:£t~•:JC~ma.-E1;;&•~•J1k~mm~~m~•~%nX;±5J~,~~~~~ 

~-§;;&~ o -E1.~I£~~~-E8-§;;&~-~N~~;;&-:S:~5E o ~4*mi£~~ 

ii#-E1m: :ltt!XL~:S:,:ittJXt~N,:ittJXt~N,-§;;&W~J!,~-llih,~~J!$, 
~£~N~o 

*ffl~R~~~-§;;&VL,-E1;;&~$B~-~.ffi~M~~~j;m~~~~~~ 
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*o ~T~M~~~~~~~~~-~ff~.~~~m~~~~~-~-#~-~ 

~o ~*~~I£~~~-~~~~~*~-M~~~~~*ffl*~~~~~m~ 

•~*~~*~~~0 *~~-~*m~•~•~*fi~•o ~*~~m~*~~ 

~~M--.~~*~M~~ffi~~~.~~T~~~m~~*~~M~~~~ o 

~~t-l~~~mt~1Jo~5r:!z:ct~~. ~iiEt-l~~q:t s'-:r!-5t~~~ li*t-l~iU ~&r. 1~:~Pf~~ 

*o ~~~~m*fi~m#•~~~mm•~•#·*~~~~-~-~-lli o • 

}§-, Jti5!.~~~~¥¥f¥Jt••· ~iiE~~~m¥3t5f.t*. :IR:fk.3(X¥-5~ o 

~n•~~~m~I~~~- ~m~~~~~~ft~*~~~n•~~~~~ 

#R 1);).. 1ELJt~~~Mi;J. ~~J3iJ~~~m1'iff, ~~t,&J~J:t. *t-11:~~ms~~it5fo:J:I~;:fjj ~ 

~fL~~tJL:YG~~IPJ o ~fL~JE~~~;fJL~ffl~;J\J:f1:£~Jt , 1L5fiJ , 1il1L~~f~q·z::J'b 
B~~~:i:f= o 

i. i:!B~~1*1fftl5fiJ E!~-EtlffJT:i:f=~~ 

~~*· ~·#~*~~-~~~~~*·*~~~. -®~ffl~Jt~fi~~ 

1M~ ®I fu~ 8~ ffJT ~~# ~ ~m~~ iJ I A i U !:! B~ ~ f-'fl: #ftl J'fU 8~ ::tf= ~Jr ~~ , lli :EJ\11~~-Etl ffJT ~ 8~ 

::tf=~~5fo~m o :it~11iU~5fO 3D :fJfP~#8Jt~}tq:t~~11t J!-~1~~Hi8~ffJT~~# o 

ICH B~~;:fjj7 Ql3~~t-H:!J5fO#fiJJfiJB~:it~1fftl~~ t~~~JJ!U, ~:it~#ftl~B~ §;f~, 

M~--~- #~~W~~tt~~~*fi7~mm~o :it~~~~~~~k~$* 

~~$::tf=.~~~~~~IPJM~~-~~~m~~m.~~~~#R~#~:it~~ 

~~~~m®I~~~~~tt~~M~~ffl o -~~~~:i:f=I~~~~ftM~~

~:it*~U~~~~*·Jt·~~~~~-~-~m~aMtt; =~~~~:it~~ 

~:ctw*•m~~~-q:t~--~~-&m.~~~~~::tf=~ft~~~~*~~ 

ft~~-~~~~~~*;~mm~m~T3#~-~~~~::tf=~IPJ~:it~~~ 

t~J:t5fo~~~m= 

• ::tf=:i:1*11Hf13*1fftl~-'¥!-~8%§_~, ::tf=:ctWq:tE!~-$*~~-Jft~:it~#ftl~;f~rt; 
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• ::tf=:i:1*11l1VT~-'¥!-~1*~~ ~~f-'fi:.Jft3f !)J :it~#ftl ~;f~J:till1-T 0 
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f£~~-JftB~:it~jffiJ~f~J:\ o 
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~OOrnAm~km o M~~E~~~3DfJ~~J'b*fiW~~~rt;~tt~m~~~ 
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~**~~~m~~~~~~~~~-~~~ffl o 
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~~*ffl~~~~·,-~A~~-~~~mM~~-,@~ill~AI~~M 
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~>}(~% 'fiij)j( 

~~*~~~R~;•*~xxx~•~moo~n~•~~.~•n 

URSOOI ~mn•~~~•~**~~N~~~§~ffi~±xx%,~*~SN 
X X "C ~~1.tJ=r, :§ijc~j_,~u~~~::fff&'f" X X X kgfho ~f_jj*8{JJ!{.~:Jj 

t--J.i.5l*~_t;t:>t~~~: ::f1£&r x x x kg/min 

URS002 ~rt:m~mss~~~~~: ::f1£&r x x x kg/min 

URS003 11111-t*i'l<:l 1{.2: ili ~ i.5l * 8<:1 _t~ (l§'J N l3 .::Piti#~~YL:I11t--J. o (l§'J Nt§ ll!iWC 

URS004 t1t1tW-tl71#~~ati#~nJ(;~U~:t5J~Nm1~~tlfif5<:)(~1#~ 

URS005 .::Prt:m~m~.:r~JtPJ x~iffil:m. **J&1F~-T~Jt:tt~~~ 

URS006 ~1t!*~1{.2: :Jj;j-3J.i.5l*ilit--J.IliJN~~t--J.tJlf€Jj)z::fJm:tl X. X% 

r~Mt*:I11!XLJ!N~1#~$~~7AAJi!.i~~.::PW:ttJ~~~>J(, ~~~i91U, l&7F#7C~ 
§ z;/J~i#~JXLJ! C !XL ::I: )o JXl::i:~i#~ffiN~i#~~ ± x x %mOO~ o ~1t*:l11 

URS007 JXLrgtt~N~m~m~~miJi!.i~~.::P•:tt~~~~*. ~~~ftrm~, J&7F#x~ § Z9J~i#u 
~till. t.lffi.N~i#tiffiN~mu~ §~~m ± x x "C = ~~~rmu, J&7F~>'r:l11~o 
2:4:r~N, i:2:ct~r~:ll.tfJfl~2:4:gfgxtr~Nriffl*~ x x g/kg ~2:4:~r 

URS008 ~~*~ffiJXLYlfrlN~~mn~m,J&7FJXLY.Ifrl; r.lffi.N~imuffi N~m~ 
~ ± x x "C. wc*~,~ilfrlN~i#JJwm:tt~~~ 

&,~!M~ 

&\~ 

&\~ 

&'~ 

&'~ 

&'~ 

&'$ 

&'$ 

&'$ 
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l'ffi'>Jt~% 'm'>R &''m' I 1,13§\I 

-~*~~~~~~~-. -~:tt-m~~B~~IZ~~--( ~·· 
URS009 :IE:JXl y.ffii i~lt ' !Jm ;r-Hliiilt , ll1Jt#J[ifu~1iUtt:•, ~f*J.:2:Jt, tH ~~ ,8 li!U r.!ii &·'m' 

it); ~ 5HR.i9:I15utc#.fM.HX~J)t 

-~*~~~~~~A·~~.B~. ~~~h~~W~~~~~-
URSOlO •= )Jj(;r-J-.§:f*~ :~E:~zJEiJ a9 i±ft. =rt~~~ tH~:ctimf*zJEiJs9i±ft, Yr &\$ 

~ :ltlfl~~:ctim~s{]J±ft, ~1-t2:~J±JJ. !lmt-1-r.!iilt . f!i'~mtlt 

•1-t*i't'~~Tilu~~~A4f&rfi!IJ, llll~, ~-. ~Tilu , ic~~hfP:9J~~ 
URSOll a9~~~mu•• = :il!~JXlJ! ( 2:~ttt: :iil ), ll1Jt#J[ifu~1!UAE•, :il!~~r.!iilt &\'m' 

tr~ r~lt. fl[o~~,Si.r.!iilt. 14~st r8Jto~~ . )Efis~-riiJ 

\'ffi'>Jttrru% $3R &\\'ffi' ! 1,13§\I 

URS012 ~~~•w~Yrl'ffi'~JJ~~~rm~~~¥~*· # 11HI}J JilP 7'G nlt:'t: &\$ 
~~I~i9:it 

~>Jt~% 'm'>lt &,\'ffi' ! M~ 

URS013 ili!:4fli:fff~!Jm!t"i- 89 P'J ~OO*.FlitlrHt!ztJj!_ C R, ~ x _ x Jlm ), >' ~ ~OO~OO*il &\$ 
;f~lt:i6~U *Jl\5E~>Jt ( R, ~ X . X Jlffi ) 

URS014 ~4P'J7~~00Yf:fr 1!£18 tfi\11t~W*ffllm5Jll:i1YJ1 ( R :::=: lOmm ), ~*ffl &\$ 
:::f1~r uso fiiJ1fl:ctill. 'Mt~n:A::::f*ffl>'~$u.;n. rJ~Hf*x:yE1fl ~ mri!l 

URS015 i!)li ll! ttt: 1-t * :f!L ~ ' JJj( t-1- .§: :!*-' ll1!1~1t~~. :ct ire~ m 1*~ lt:::f 1~ r &\'m' X Xffiffio oo•~#~m~:fr~Jt~.M~~* 

•1-t *:itt ~ ~ fifj :fJ JJlt :l2t ffl 3 04 ;:f ~ fiX] ; * fflim JXl fifj ' ·t;Hf !j:* fli: ff; :A: , 
URS016 H ~m m x ~Jt ;ru ~ 1fl . ~mrs. :il!~Wili~~-~ffl·~-~~-~-0 &\$ 

:IE:~~£ ~~~:ct?Jgf*-!,1:1][ 

-~**~~~~~~W#~t~>lt : :il!Ktl::illlfl~ ( ~~ §7tfJ7f-*: ); 
:il!~W~~:cti&f* G4 :rul% ; r:f ~~:cti&~ F8; t.Yf1Jo~ c xt:il!~2:~:il!1l'Jffi 

URS017 tJD~ ); ~~~:!*- c xt:il!~2:~:il!1'T~i~ ); tt~JXLY~iflt lr~ c -f*:A:~~~ &\$ 
~:tt-~:imili ); ~f'tnnf!.~* c ~~ tt1~u~mu 11~ . ~)Jf!tJFfE!J tild~, 304 :f-1 
JJlt ) ; ~f'I:~J± Il~; ~~.t:cti.&f* Hl3 ~t1£.1Ja~f*)§-; *~~{i f)~; Yr:fr 
:ctaf-f* mr )§-* lliftllll~ 
•1-t*89~~W14=i9:t~>Jt.:E:fJL:B-:Jgfm-i'W:B- C -EI:Jti:f!L~. ]Ji ll1J1 )Jj(J¥4.§: 

~~. IIJJ'i~:ft~~. :iii.$~) , ~r:j=l~l~Jtgf:ff~~~)Jj(;f:-J-_§:f*~~>Jt*ffl~IE* 

URS018 lmltff;, ufijf*T£ x x kg ~t-J-mOOP'J1£~:fJUi~~•~~J±~mJtfflr%\\i9!u &\'m' 
!Jm!t"i-o Yr:fr~Jm~t~:J'€Jil~Jlli: . ~iA.iiEiiE~:fJ*'l-; ifll1!19f1t~~~ [if:fr -1' 
:itl*'f-Qfflf~A)Jj(*'f- a lYiW:t:~~ii~#: Xl1.ttim~ c :fJL~rr~J:\:14~ ); 
~Dit!.:iiiJg~; El3 PLC ~TIJU 9:ffii14~; Yf:fr:cti.&~frJ)§-wffftllll~ 
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~>JU!lU% ~* &·'fffi'IAAm 

~~*~•~m~~*=-~~~*~~-~~~. ~•®•~~® 
URS019 *•~-. ~~m•m•~•n~~m~~m~~~~~.••~*n !16·~ 

~r~l'!lllu;&: § ~~#t~•:tt:m 
?lri: 1t * ~ til' JXI.J:iiL* m "Y.. ruJ t~~: JX~. ~ . t~~: JX~. JX~. %J M 1lll: c t~~: JX~. :tt 1ftt :~?fl. mr ) 

URS020 ~m3w~•~;*ffl~JX~.ro.~H~•m~.H~mxm~•M.a &\~ 

mia. t~I:JXI.~iH_ti9:~®1iu~~·~®:ti~Ji 

~~*~*JX~.~m~~~-#~•~*= mJX~.~@H*~'~~§~ 

URS021 H*); mJX~.~c~~~*•&); mJX~.®:ti~; mJX~.:tt~uc~iliJX~.~ 
&·~ 

::&:tt~ft Fs ~t.li~x:tt~ft Hl3 ); JX~.m; mifft; Yr:ff :tt~umr Fom ff 
&lll!.~ 

URS022 J:Y1 M t.li~x:i1~ft7'G~'l!:l::ifr1!i!U iJ.tffiJ ff:.A D , B 'iltftffl ~~AD ~it%% &'rffi 

URS023 t.li~x:i:1~ft~~7'G * J§)Jii f~7'G~tu!i!u -JJ.t • * :±l J'!.~ :ti\* 1§- &·~ 

URS024 :±l~o~:ff~~*~••~m~•~•~~~-o~~-~- . ~~ 
&·~ 

~%'ffliji39 1BJWjt)j\z~~1'"-!~!;)mJ,@X;j~~*'j:12~:ftgft~:>R 

URS025 -Tl'!~;&:m~m~**:ff~~:i:1~~·~*~ o . !lJHmgc=:f!P~Jl\~Ym%J !16·~ 

URS026 Yr:ff~•~~*rm~m~~••~~~.~~~~•~rm~•. &\lWi XfEJ§am?a. a~M?~~ 

d. ftE(. § ~~* ( * 4- 4) 

~>JttfiU% ~* &•1$/AAm 

URS027 ~~~-•~n.•~~ffiJ'!.:ff~:!lteM.m7'G~m~~~-*~~ !16\flfi 
4:lt!:.A;ft~ 

~ 1t*~$J ~ m ~t1Pifl/J~~1'2:ffi52!fjjj ft Wt1l'~*t?, ¥1fftN~l!Ju l¥JfMI~ 
URS028 •~*•.ff•~~~fft.liff*•·~~~•~m•. ~~m:±l•fMI~ !16\~ 

st~m~~-~.A.D:tm~ 

e. ~1!Jtl ~3]( ( * 4- 5) 

m::>Rt!lU% m::>R &·$1;tmm 

~!lm*-+•~!RWf4 : :i:nU9~m 316 L ~MWJ;fJllll:lllu~. ~~:i:~J¥J&,~ 

URS029 ~~~m~>R.m~:ff::&~Mllll:~~~ . ~~!lm~•Me# : ~*~m 
&·~ 304 ~•m;t.tllll:lllu~. :t~o~m;ftf1E.;fJllll:~&·~1ifll~~Jm~. ~~i¥1. m~ 

1m.am?a 

URS030 -Tl'!~;&:m~#~~~~;&:~~:ff~:!ltma~eMc~•)m~. & 
!16\~ 

~ft;t)t~rtJf#iYJ~~~WjtmtS. m~ft~Wjt~~¥mtf.f75~!1m*-+ 
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'ffit>ft'tlffi% 'ffit:'jt &'$ !Wl~ 

URS03l ~:JJ {!iiHlEEJT{;!:l;J#!Jm ;Jikffl J: ~M;f:-1-lM JJt , ~*'T*~~mct &'$ 

19: ·~ 1'T~-€1'11: ~~ : i9:*PR* ~~8<]~~, f~i;IL ;g£if, ~t;p, llfl¥i 
URS032 ~:'It, ;(:E~ftf~f*~J!JWJJ];j, ltf@;mJ:ffJ.filf~F :~d4T, 19: :ff i~Jlill}. tffi YrB :fri 1Mt &'$ 

]t:E_m~'C r9::ffi'J)jH8iJ~Z;IJ:fnP*JE 1/&{-t;E_m~, :!lil~:rfit tH !~ t&tiFit 

$>}(~-'% $>}( &''A\t!Wl~ 

URS033 i9:·~-~-M-~Cm$~J7;J)PR*m$•*~ &'$ 

YJft:{k,ptJ.i!Zi);.:ff;(:E~Wf¥Jc~~ ( CIP ): ~~G·¥1c~JiiJit:i:~F.Ii ff*, F.liffi 
URS034 *t'll:1;!:!;~ ffil]( o ~ft:1t*r~:i1?~~, :i1?JMJ~~:ilt1'T AIWf¥1c~~, ~{ill .i:~ &'$ 

W#~Mctd~,~-~,m@~~~~~~i!-*iE~Wfm~m 

URS035 E!Tt'Jl:{;!:!; BiJ-!9: *' llft 14 :fri ltf ~ • ~ 8iJ ;f;t J.9i :fri ~ tt.J 19: it , ~N Tiff! 'I* Jj) tJl:~ , 
&'$ XJEJfL Jj) Wfm 

h. EHS ~>}t ( :;& 4- 8) 

~ 4-8 )JitftT* URS- EHS ~:::!< 

$>}(~-'% $>}( &''A\t! Wl~ 

URS036 19: *'*fEi/!'1~:kr ?sds, PR*~J7;Jm$~~~*~~8iJ®~~~:'lt &'$ 

URS037 i9:*~m,•~~-•~:JJoo8iJ~~i9:~~~itJ\mi•~~~. i9: 
&'$ itlliiJ ~mJ JE-fll~-!9: ·~~i9:it*_m Vi'L 

i. FAT ~>}t ( :;& 4-9 ) 

~ 4-9 )JitftT* URS- FAT ~:::!< 

$>}(~-'% $>}( &''A\t!Wl~ 

URS038 ~ft:ftpta<:Jtlf; JxtJ~~:EJJV§", m$ocJtiiJ~f*~>R &'$ 

URS039 i9:•~•19i:i::Utoc*•~~~.~~~m~~~~r:Utfi~t&,•~ 
&'$ 

J§"}JPJ~~@;T-If¥11\iJ~WZ~ll~ 

URS040 
{;!:!;J.i!I%'):fu~tfiij:!g-J9:.8i] FAT ::)({4 ( 19:* I) IQ/OQ/CAMPS $0-) t~ 

&'$ 
ffl~ti}H~)§", :fu~3;Jlffi: 
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~>JH$6% ~* 16,m:;WJ~ 

URS041 -EI.~nmJE:JE!filtr5fll~W~*, llJJ7.7Jli~, llJJ~.£t1i!lL llJJ~iYJ &'~ 

URS042 m~nu~m•&,®ri$fu4!J~~r*J~~ &'~ 

rffi>Jt~% 'ilif>Jt &'m: !Wl~ 

URS043 tt#~#~~~*~R$#~%,#M4!J-$#M~~~%~~~M, 
&'Jm 

~~~~~.m~mm.~n~r~~~x~ 

URS044 ®rm~~#m •. M~~#~~~®rm~~~~~~*~~ffi &'Jm 

URS045 ®rmf#m:Jm ,~,~YJC~~ Uf4~ ~ &'Jm 

URS046 ®rm~mm;~m#%~m~~~~#~%,~~~~* &'Jm 

URS047 ~.Mmf#tJLmft*~f:JHPf-ME.J<:iJt~ .::p:;, ii!l:~:fi~WiiJt~-15 &'Jm 

URS048 ®rmf#tJL:Jmllff~YJCf4m•. p;q1fr*J£1.Di:tf&r:<::.:~lWt.m• &'Jm 

URS049 ®rmf#~~~11lu~~~ c ~~:<::.YJC~~W%tr-~~~if~~~"*llt) &'Jm 

URS050 ®rmf#~itu:&mf5t.*, 7f7kYJCJ~~ &'Jm 

URS051 tftmf~ffl PLC ~!il®i'JlltJL~~Ilf.J~ PLC ~Jr~~~~gZ}JJ~~' 3ftJL~ &""" :&Jt '1fi'f 

URS052 
®i'i:f}WJfflp ~E):Ujfji},.~{tj= ( ffl? Ir DQ/IQ/OQ/PQ/GAMP5 $% ), ;#-

&'~ ~ ffl? ft lfiJ %Jft~}j]]iffii:A. 

URS053 ~.Mmf#i5t~t!F71E:t*~, mt9G5fll~t~~{~ SOP &'Jm 

Jm>lt~% ~* &/tffi'!Wl~ 

URS054 *m ~m :<::. p;q 1f r*l £ m :tf~ &r ~14 &'~ 

URS055 *tiL~ffl:<:.~~tlliEmiJ!.~-~il &'Jm 

URS056 *tiL~ffl;;tiN$t~IJnt¥JB 15L &'Jm 

URS057 :<Js:tfttlfi!Jilf:~IJ!.-~il *I:¥!-*fii &'Jm 
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~>Jt~% fffl'>}t &,~;AAm 

mu~~~e~~~-~~~~~~AmmB~m. ~O{;!tm.:JSHX ~~ 
URS058 1i §1'T~tfii, ~e€~£~mu&•~#~a~~~.-~. f:Jtmz~t1mz &'~ 

fft ~J!f ~1~:f1Hf 

URS059 muu~€~mz•fffl'fft:l!f~~ili* , Bili, r1'!~&~~. ~ ~ AA i'BJ f:Jt 
&'rffl' 

Jj\z/m~~~~-A~f¥~15-

URS060 mu~u~ili*, r1'J~,Bili~~~*~%~&~#~~~HZ~~~ 
&''1ffi m mz El:l1:Jt~lm fft :l!f . ft1i fX:t'H:Jt&,~ W J3;iJ 

URS06l m1tHU~. ft0~Jli9irlf:JtJj)z·*r~~ BAA®. mztr: ts1-§Pts Jl;]% 
&'rffl' 

~~~. ~.:$:%¥ 

URS062 ~.:$:.{4]!1*~**~#1, rn f:Jt mz 1m fft :l!f &\m 

URS063 f:Jtmz• mrJil!LI '1ffi~'<t'ft1iJil!LI~Jli.IJ1UJil!LI &'fli\' 

n. SAT ~:1( ( * 4-14 ) 

m'>lt~% 1m>lt &,~;AAm 

URS064 1i<mtr~f:Jtzt!Lft·ti~~~f4~-!JFLL& &''$ 

URS065 {;&~~ pg :@:~{4~- !JFLL& &'~ 

URS066 mu~~%~€~mz~mmz~~*AmW~ft1imBF£~~F. ~~1~ 
&'rffl' 

~~~F~m~~F£~!JFLL&%~~~ 

~*M ~~~,\1-f-J, ~A1-f-J P'l~mft~~X~%~~~~m~~F 
URS067 £At, f:Jtmzlmfffl'X~f4~~L&@Jit:mu. ::ft:ili~ , ~*fii~mrnf:Jtmzlmfft &'rffl' 

J!f , ili@Jf!L1t:f.%~U31.~~$~Wl 

o. **iJ II ~>R C * 4-15 ) 

~ 4- 15 )Jitft~ URS-UHJII~;j( 

'fffl>Jt~% ~* &,'fffl 1 Mm 

fft :l!f:xt~#~:F£Am, t%d"FAm, MH~Amm1'J~119mt:F£ , ·11~~ . 1* 
URS068 {"F, ~ffd~, i'ij~:J:I~ I~~~*9iO ·u:~aiJ±i?iiJ il , itft1i Am~-~Ji:MJF-!Jt. El:! &'rffl' 

xY-11 Am -~APT, ~ m rn f:Jtmz~m § :F£ 

fffl'>Jt~% fffl'>}t &'rffl' IAAm 

URS069 *m15fl:f~AA~~ 21¥. ~5& B jg~~~*%~!JFLL& B ® &'rffl' 
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~>JUliO% ~* &,m'!M~ 

URS070 
:IW IZSI t!L:$ ii!z f$: .liF 3& 1~ ll.:£1" Bt , ~~)[-K15fi:1~M~JR o F<'JBtti!z f$:Jf:1lf1:#: 

&'$ 
EY:~$7G~14fft ~~~ 9!~ 

URS071 mH~*~~1*•m~~~m~~-~~~#$r$:$~~m~:rn~~ 
&'$ 

•~m••dl!~a H-•$~~2*~~~-

URS072 ~t1~M~IR~1:#:EY:~&1¥3?:l'J\\:1:3Jf'F~:m~1~ 1 71\. &'$ 

q. § Zili1-t'®>]( ( *- 4- 17~ *- 4-22) 

w*f.liU% ~>lt &,'®IAA~ 

URS073 x1L&,~J[t#:91fJc;f!:i ifl x &'$ 

$*f.li6% fffl* &,'fffltM~ 

URS074 i&*_I=J~~ii~B-9~E~dTj'QtJL, ~:f*f'F~~EY:J;J Windows 10 #&:$: &'~ 

$*#.1ia% 1M* &''®IAA~ 

URS075 -J& * J'!.:f'r fll!htt:ct~ @..ill!.~ m ;fl:l:&:!!f 13-9 ;_ mm-oo &'$ 

URS076 i& *:$:S\t11LJI-@! -T:f*f'F M~ 

~*#.lia% ~* &,$ IAA~ 

URS077 it~m~~B-9ffl? m:f'r :B-~"!'J£ &'~ 

Y!lfp Fzf ~ _I=J :)t)JiJJ:iY: ~ §:JS1£FHIR -T r~!J :)t W 
"!'J£JJ3. : §T:f'r;J:X~~ 

URS078 
I~WfiY!If%: i&*~1-J~~1~i:'Jl: _I=Jf!GJ11'X~IR 

&'~ 
~t1~Y!If%: i& *~1-J~~1~i:'Jl:1'Xfl~ 
±"!'P*%: i9:*8-9~1-J _I=J:f*f'F1'X~~, :)tf!G:tf":f*f'FP*%;l'X~IR 
:f*f'FP*%: i&*B-9~1-J -'=jj*f'F;l'X~~ 

URS079 ~~mi~rliia1*~mi;f1:1:9Jrm~~m~m?~i!.i9:J~iJJI'OJ &'~ 

URS080 /q_ 1'r tif;Ef§ P ~il. PI~ l111-J WG:/J 13-9 :&Wdif1fliJ~ &'$ 

$*#.1ia% $* &''®IAA~ 

URS081 - _ELWf~, i9:*EY:W:.ll.:M1~ll.. 1£!.~/f~~i7 1 ®~1¥~tH~-!Jc &'$ 
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f$>Jt~% f$>Jt !16,tffi I M~ 

URS082 :i1H:l I~~~!/&: &,1$ 

URS083 ~iM~l~JE &'~ 

URS084 :t&1!Em1:Jt~r'*f'Fis9~~1~,~, &,1$ 

URS085 ~Jlt\1:1" Yff$ B{j Yf~ 1~ ,~, &,1$ 

URS086 :11-~~B{j~~~~Jtl:fi:f&]E®~* &,1$ 

~>Jt~% f$>Jt &,m 1M~ 

URS087 Bt i'iiJA B WHir:rtm'l!frrPJi# &,1$ 

URS088 19: ~ Ji.~Bt i'iiJ lfiJ :!t3f _§_!J&:mf /G ~ it1Jl(f!I ~ &,1$ 

f$>Jt~% f$>Jt !16'fffi I M~ 

URS089 19: 4k-~PI kJ xt ~ ~ -rc; **Q ffl f' iC.*lti:1'T ~151 , f$~BtPJ VJ'W<~ &,1$ 

URS090 i9:4k-~~:fi.~~mJ£M~~~mJ£m~rc~i39m£*•~**fiM &,1$ 
1:¥ I ~ tl:P~M~ 

f$>Jt~% f$>Jt !16'fffi I M~ 

URS091 Ji.~;j:J( f1~:5J-m., PJ L;J ~:E_ml!R~ 51-~ &,1$ 

URS092 :fi-~~~~~19:-~nc~Mm~~~~ . 7G lis i9J § i9J ill. H:l at 18J , 
&'rm 

$~~*~~~%~J£,J£M~~m~~) 

f$>Jt~% 1$>1<- &'rm i M~ 

URS093 :fi.~'ii'T~mNffiw§~H 'ii'TttmNffi:9J§~ftl:t~ilTH#JF m &'rm 

URS094 'ii'TttmNffiic*::fPI£~ &'rm 

URS095 i-jtfk.~~:fi.~~:tlil5EM ~~~ xt:tli15E:Jltl'J:f"~ B9ffi £ 1~,~, iC.* lti:1'T1i'll'1'f 1 &,1$ 
~ili~§~ 

URS096 ~~J:j=t ~ -T-ic*%il'$1itli'~Nffim1'-f-€J21 CFR Part 11 fff,i'f:E &,1$ 
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~>Jt~% ~>Jt &'~/;Jt,1l~ 

:<$:~]~* q:t £:<$:~]~ 1*1 {¥ ' tt#l/&tmliZ.~~Jt 14'~% ::lcJ§f q:t Eiftlil:liZ. 
URS097 %JJf~>Jt f~m~tlil:f~~;f:-t, ~:ff fffiiJI'OJ~m r3)g~~iTim7t~~~JJ, &,1/ff 

:tEif~_ti.#,ll,ij, ~YlO%JJf50AtJL~no~~~&at:<:t&tm 

mm•1£m~~=J:t11ff~~Eif:ff~~tlil:m~~•~~ c ~~* · ~ ·• 
URS098 ~. ffi•~~. ~-~ >~*MM.~:ff~*~ll,ij:<:~§.~~•m &'\W 

Yl0~$ff!f~Iili:- § B7JUi! 

URS099 :<$: URS fF]giflPJ~:frJE~ffY\, fF7'J310~~i&~f:&tl* &'~ 

- ~~~~~4~~~. -~~~~~~~~~~fi~~fi. -~~4~~~~ 

Mf-*&1-T!&;i-ttt~, :i!i!:9G!J&J~-I-tffl~~O!'r:W-8":115~, f*iiE~£1W:ita 

· ~~~~~4•~*m~~~~4*B~~.m~•f*~~~~4~~-~ 

PJ3o 

• ~£~~~4~~nffi:~£ GMP ~J'Gtk:~ftj:, ;tt~H~::ff5fiJ-TAJJHifF , B 1it 

-~~M$,:i!i!:9G~-~~X~~ o ~4~~~#~*~~-.~~~~~-~nffi: 

M&~~,~~~6ll~,~~~~~,·~~~-~~o 

~~ftill -----------

~4&*~~~~~7~~~~4~&B&*~m•m~B~m~~-~&~ 

~~mo ~*~4~&*m::ff~M~~.~~~~4~-ili~*~~~~~~~~ 

•ttw~~-~.~~M::ff::ff*~•f'F~•m::ff7•~ 0 

~~~~4~~~mm,M::ff~~~-~~M&B&*~B~*&~~~~I 

~~#ft,~W~fflM#~4.~*m::ff~-~~~-~Wf*~~4#ft~·~tt 

~~-tt, ~~ili~~£J.W:it·~~~f*$o 
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GMP ~{!:j:T, §T:tf ~1:F, i'&~i~Uil\;f§;ks"Jiiit*{)(~{SC~&'~~:ii~il, 3:fi* 

iiEi!Jt!B~·1:f;&il:tf~:tJW pg, .3 1:±1 :f_ffi~ilfffiU~Bt, ~~it( ft~iffiU~*£ff~£1-Tiftil 11t~Wo 

~m~-~~MOO*~~~~~. &~&*Jti~.~~-~~N~~~- B~ 

i!Jtl&~~*fi~~*~~-~o &*~Ai!Jtl~, ~~~m~m~~m~M*fi 

fi~*~o ~~~.~~M~M*~~*~Mi'&~~&o ~~&*i'&~~~~~JJI:!, 

tl#{~Jtlit;JHJL1-t*~*1-T~:EJtl, :m!1k,.A._1;;~~!7 1®1ffiU~ o ~0*1)(*/G~~fti:ft~iti;u 

*fi;&m,~~~ft(g{ffiij~~ff*fi~11i~Wo 

£~ P'l~~~~*~~ ~rmilit~~iiit* } *ffl o 

'J"l.~l'!h'::E'± 4 .1.3 l.Km 1=:eJ I F.! I~=~ 

j~~~)}t · · · · · · · ·· · · · · · ··· · ·· · ·· ··· ··· ······ · · · · ·· · · · ······· ·· ··· ·· ····· · ···· · ·······. 
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~J\.+tm* S ~#UffHHm1J(I,JtEf1ti1t1JliAIYi1t(:£/"i~~ o 

(!f'~~yt~~~~~fiS~~JtA#W~-Ef]yt~~*'Yi~m~ 

~~IA,Yf~~Ef1~*~E~~*'~~~ -~*#*~~*,~¥~ 

Yi~~~~~m~~~~~~~*' ~Yi~~~•*~~#~~,~m~ 

~·~~yt~~~~~* . ~~~~~~~·~~-~~~~~~~~~ 

~:litfr1f1t o 

~-~~~• . ~s~~Jt~·~~~M~~~* ; ~-~~•~• 

~Ka , ~S~~Jt~•~Ka~A#~*' ~-~~~*~re~~*o 

0~~ , ~s~~Jt~•(i~"~*~Yi~~*~~~•*~~~~ o 

~J\.+n* ~ 1t 1t~t (!f'i~•s ~~Yi1t, -T**-~~14-T'#:iiL 

~-~tm+=* ~~~*S~~rl~~. ~~~~~~~* ' ~~ 

~~k~~~~x~~o Yi~~~s~~~•*~•~m~~,m~m~ 

~~~~~·~-*#~*~ft· ~~~mEf1*# §~·-~~~~~~ 

~~~-~-~~~~*~~-~·~· 0 



~•~m~~~~~£~~~~x~~~-~-~~~.~~~m~~~~~ 

~tt~m•~tto ~~~~~ffi*~~•~~*Bm~.#~~M~~~~m~~ 

~N~*· R~~~~R~~~4*~~~~~£~~~X~~.~~~~~-o 

*$*•~~~oH~~~m~•m~~-®~~.A~~m~~•~mm~~~ 

£·ij:19J:#Jtl~, El&,~~~:ctBFziiL 

~~M~~~~M~£~~~~4.~BA~$#, ~~-MBA*Bm~. 

#£Lmm~£~ttlW:*BM$~C~)~M. ~~~~~~~~x~~.mw~~ 

~£~~~tt.~-tt.~~~~•.m•~~No ~4~m~~~~~~MBFz~. 

BFziiEim:ctJ§"~~BFziiE~m1i'\I~r!%J$Z~1ii ~~JJ!!l'iff ~fFiU~~ (standard operation 

procedure/working instruction, SOP/WI); ~~%J$t § 7,9]1-t*m ( ~~4) 8{Jm'1i'\IWC 
~ (recipe )o ~~~4s{Jm71'\i±0~F:mrt:¥.~ SOP/WI *1-T1%!fF, ~Bt1!JtJ~}T":j;J11.~8{J 

m~m~m~IAa ~~§1:9Jmm~~F:m~Bm~:ct~m~WC~o 

xt~m11'\iiWJ§"fffi*1-Ttfi:ffJJ~0~~8{]~~~4. ~~~1:E;f§~s{Jm11'\i SOP/WI 9=t 
J;J11.~~4tfi:ffJJ I ~~8{JJ!ID!ff~O~r!, t~!i?Ks{Jm~~*~B::i;$J_N1:E SOP/WI ~~;pjij 
j;JII.~ o 

mmm~BJtJ:~~cw~wP*m.-&BJtJMtt~~~•tt~cw~mm 

mm.~•~*m•-#~~*oomttm~m~m. ~~~•-#~*oomttm~ 

mmm1±§1:9Jmm*m~~m~~-~$~~~~-~~~~~•1±•~~~~~ 

fffi~~•*•~*j ~~mmm~~~~mR~~~-~~~~•*m~m~$~ 

~x~~o *~k·~~~~m%~cw~mmmm~~1±~~~-~~M.~~ 

§ 1:9JmmA~ ~Ms{J~JtJ·ij: o 

~~oH~~~m~4$#~~Imm.mBm*oomttm~m~m. ~~m 

mm1:EAI~JJ!!•m:ct~9=t~~~~~m~~~~~~nX;*~~-.~~wM~m 

~5<~* 0 

mffl~*~~AAtt~~=~4%nX;m~BFz~JB.~~~m~:ct~~~~tt*B 

~MW~o im:ct~~~~~4*B~~W~.-~BBFz~~4~m~~~*~~~ 

ffi~~*~H$o~~~§m~~~AA~~§~. ~~m•croc)~~~.•~ 
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~m~•M~~m•~~~o mm~mtt~~~-~~~~~.*g~m~~~~ 

:J'~-'6- 0 

~~~~~rl~~.~~*~~.~x~~~~~~~~~~$-~. ~•m 

~·~~~~~~~*•~~~-m~~o 

~s#Mm : m~•~rr#~~rl~~~*~~-m~~o 

*~a~m = ~~~~~*~~•~wmm. ~w~~R~M~o 

b. ~IJ§"Mis = t§'4JJ-t-~£&~~~w:mxt~~~• RlJ\\~s<Jmm 0 
*~a~m = m~~~~~m•~*~~m~~;•Mmu~oo. n.~~ . 

~m~~-~;Mm.•~I~~~~~o 

~m~mm : m~~~~~m&w~~~~~mmo 

*~a~m:4JJm~~~w:m.~mmmm~~~k.M~~*m~*~~~ 

~~~~~0 ~-~~~k·~~~-.~•m~mtt~~~•*m&~~~~~ 

llil *i&:iE u:if n])t u £~ tQ Mia s<J tvYJ & 0 
~m*Mm:~£~~~~~~~~. ~R~~~~~~mtt~~~•*m& 

C~DK~~)~-~~~*fim*~.~~~~k-~~~E~Mmrl~o 

*~a~m = m$~~~#c~~-.k~~. ~-.~~~~~.~~* 

~); ~m~mm ; ~#~mmc-•*~•~•m~*~•m~mm~*>; •m 
i&:4s<JMis o 

1:W*Mmm~m.:r~J"utw~ = 
• ~~tJtmmZFJJ~i!iw:m o 
· ~~-~R~~~~~M~i&:4~~--~~~mZFJJm o 

B. ~P:i&Hk~*a{Jmr%1J;A:Ed5lBJj 

c~=x~•@~m$i&:4.~rl~m~ZFJJ~*~~*~C~>mmmm~~I 

!:~:IH~i&:4~1Jlff~rm~lJ\\Mis8"Jrl~ o 

WIP: i&:4.±{2js:~Z9J. *ffl CIP, {El.~*~~{tj:~*ffl-=fifflm. ~m$*~· 

~~~~~*fimm.~i&:4c~~w:m.~®•~•m~~~#~~@~~~~ 
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~~~**Bm•o~~~*-~~~m.~~4&*fflcw.~~~-•~m~~

um'f@:~tfi:~~a£k*1-Tmom o 

em: mmoo~*~-~~*~*~~n~mom~~~~M~m*~~*®mom 
mc•tt.utt~~~~~)m•~I£~m®~4&~~~w~~mm~ttw.~ 

~~~ft.S#~-~~n~momm~.~~*B~Imomo mommmom. mom~ 

mom~~ Imom:f:5J~~~~mom:1f.rt: o .t~o!Jo/Jt-J. c ~rSJtz:£) %J~~u c me), ffJt 
mSf4, Mt~mSf4. 1JJ~lH!r•~tlJl.s{Jmom o 

*m~4&m~~~mom~~.m-~tt.mmoott~~~.~~~m~mom:1f 

.rt: o X~*fflW~mom:1f.rt:.fi~~Mmom~~.~~ffi~~m~~~~. ~~~ 
lx fth ;-,$ '± ,,_p_ ::;(-;:: 
-.a- p~ fF.l ll=l '1/\.'"'' 0 

a. CIP *~ 

cw*~~m~~WAitfi:*~fl*~$-~.~~~~~~.~-~~~.~ 

~~mommm•®mom*~MWM~~m®~~-*~~*~S.*~M~m-~ 

~~:1f.rt:.~~~~mom~4&~§~0 

cw~tt~:~~Imomffi~.$~~~~~R-~A~£#.-~tt~.ma 

'ti~, IPJ stmomfifJM ( ~IBJ ) liD~, ~p11f:1f1f~ 4&8{J:J:Iptz: o 
cwm~*m•mom~4&®~tz:tz:£~~~mN.•~~~~mom~•. ~m• 

~mom~#.momm~~~.momm®*~~~~~~.m~*•~~®~#c~ 

•-~-~~~-*~-~-.ff~.~~--~-~-~~~)*B~~~*m 

:@:W*1-T~~JJiriYJu o 
~tz:~4&*Bcw~.m~~*fl*~*®tfF%~4&~~~MWo CW*~m~ 

~IID~~-~~~~M~m~~~-~~tz:~4&~~~SmfiW~~~~-~.M 

w~~ffl~$mommm•®mom*&~m~~m~4&~sm. ~•~rz:£mtt~% 

(API), ~t-J.~%®mom5fu:f:5JX~i' o x;f~ CIP Ml~i3{]fflJJ<~i)(~ffltt!!:1t7JO~X;*i1-t7J< 

( ::f~Wli~~ffltJ\ffl* ), -M±-!P., :&it1~m*&,~.vl~tt!!:1t7l< o 

CIP *~~~~~~: 

• *m~-ttff~*mi£W~-~. ~~~~5e:@:mJJE¥~mW>lt o 

• ~JJID:~m:ffS1izJl.*5e:@:mo2:~~~~, ::tt~~*- ~~n, ~{4, iY!UA{SC~Hil:J:iF 

4:.-K~o 

• ~:ff 1-t~!tti{iz:'i:~~ij;$ Do 
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• CIP *~fl:l~Lliftzj(fnffif*~;<:fB]'{ffi~~;fJL~[Wi~#&:i':t~.till!i~~A'tL!f.~o(rij o CIP * 

~ 89 f-11:~ Y&:i': -f.N:%r :bo~ Jl~Y&:i':, ~ Jlffu rHE-'@3&/G fPJ * ~ rBJ 89 3(;z ~ ~ 0 

• :Xt r CIP *~, ilhtBt m~~:ff:frm'¥J'c%~, [P] Bt:fr 8 1\tf~Jtj 9=tx~-=y-~~¥J'c5f.t~l~: 

89JE:Wif-i11fi:tt.Jik&,~89 0 

§$:fr-®~~~~~~~*~~.A4:fr~rn~~n~~•~m~fl:l~~ 

AIL *~3(1Hlim. ~rt¥1E~~~ :to~489~:tt~iiE89rn¥J'cPRnm~):fr¥~¥J'cstl!:m~ 

~mT•~~•~.~~~m~:tt~9=t~~~~~m~~~~~fl:l~*.ffM&ili 

~~oc8911iWfi:IJf 1\t~~fi~ic*, ~1ifM*m'~:l1ti8"J~~~tl:o 

b. m¥J'c rBJ 

[j!!] f-**u JfiJ $ fBJ:fr~WJ !Kk::X:Mc4~ n 8"Jm~1*flF fBJ:fo~~~~~*~, m ~1Edc±-m 
~Yxt:km~~1*f'F!Kk:J:89~o(rij o 

~~yJ'c fBJ 89~it : 

• -f.R~~*m•~~~~.m•:lik~mm~•~~u;~#~~fl:l~~~•~ 

~HI~#~~~mn~~rwi•.~~~~?(X~~o ~~~•~~~:tt~n~~~ 

:fO~~<* I'BJ~t%~m'¥J'clK o Jlt!,l!l 4- lo 

• ~ 1\t~i)(.~~1~~~¥J'c!K:fO B Y~YJ'c~4:fffi~!K, :fr1~~~~!K:fOB ~~YJ'c~4:fff~IK 

:<:~-f.N:~~~~Irnm~•~~#~~•~cmm)~~-'*~*B~41~#~ 

{~Ji o 

• 1¥¥~¥J'clK®:~~~~~¥J'c;j(*.A~m:fOJti7.KAZ, V.J.&J.~~jj(f-I F JJ.!t~Ml!: o 

· ~Irnm!K~~Jti*C~~~*),~*~mfl:lff~~~~ii[~~~~~H~ 

1~1-Jt ff~~~m m=t-~ Im¥J'c)§-~4; ~ft:~\HmJ~OO*?t89DJ;:t=J, f-II:Jt±mtm~'Atfir 

r~ Imm1lHfHIJ!tT ~~~M~~¥J'c:l1ri1i:fr8"JJJo!OJ o 

· ~Im~~m~-f.N:~~~Y&m~Y&:i':, ~~~mm:tt~9=t*•*R~~OO o 

• mm~Km®ili¥-~J:EIZI~~~Y~~~mm~•~~#~~~.mm~ 

r I Z1Nd'F !Kk:J:89 r:p {,, ~ t!!~1*f'F5f!t$ o 

• 1¥rn¥J'c!K:fo Brn1s~4:ff1J.!tlK®:~it~ JE~.t:2: fBJ, :to~~!K~~mi!mo IPJst 

m~~mm~•:fffl:l~~~:2:~~*cmm~:ff•:2:~~m~~~ffi:k~~~~tt 

8"J~>Jt )o 
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. - ---------~ i9:~~lJ\;IR 
..,. _________ 

-, 
I I 

I 
I I 

I I 

fi'f I I 

~ 
I I 

I I 

jJ\; I I 

I I i9: I I 

~ --- .. I.---

f~ 
:i! .. I' JE 
Jilli 1~~1&1: ~:ff:fi)( IR ~m 

~ 4-t ~Pi2~i~iJ£18:~!l~ ( ~-T$ic.Jimi2it) 

-~·*=#~A~~~~;~~·*= ~~A~~~~ 

4-2o 

m~:mm~~~•m~•~m•~• 

~4~$#~~tt, ~~~~-~A~~~ 

~tt,~-~~~~moo o mm~--~• 

~~·~~~= lli~m$# . ~Bm$#, 

~•~m~•A~~•fi-~~ - ~- - ~ 

fi'f 
~ 
jJ\; 
i9: 
~ 
1~ 
:i! 
JE 
Jilli 

;f.& , mil, !F-Hf, !I&~H~;J\HA o ~ 4-2 r::lH!ii~f*i!iUjltl$fi3Jm.®pgg~~!l~ 

mm~$~-itfo;fjif.U~>.K: JJ$~:1$.f[[f--*JtJ:JG~m:t.&fl~ o ~·;f;~~~;j\ 

$#-•~-~~n~~-*~~~:JG•m~~k*fi~•o •fi~~~~~oo~ 

~~n~tt~*fiAtt~-o ~-~£~~W/G~~~mm~~~~~~~o ~• 

7f~€1~rs;Rs;JW~!lEJ'~n8~ill* o 

~•FP ~ t5FiR = ~:t!>IHs;RFP ~ 71Jz:i':~ n 8~ mm~ c ~t5F~ ) *1-Tt5FiR, 1llZ ~ * 
mm~~~~~M~~fflg o ~-M~A~~-m~*~-~~~·~$#, *~ 

~ n rp tl:l ~ **f1E f)§f )@, 8~ mmt~~ o 

j;;fjFJft;J\$f48~~/$)jjt;:$3f:JJ1~1:tz: A~ ~!1&1!eJtJ, ~-J§"8~;J\$f4~ft:/G~ 

~JiiJ 5t~J1!z:i': ~ ~ JtJ 8~ !&; I~ ?J:H 9=t 3f ~ 1ifH5FiJ!, o 
c.mm!I~ 

mmM~~?t~IDJ£8~~-~8~-rm~, .±~E8fitilifl, wm, *· ~~n , ~ftli1Sc~. 

J!~5G14~!&;!-t14~g.§.fllt C 1!14-3 )o ~JtJr-t/71!JUJ¥JLm~t~*WC111U?J:H, ~::&*Me 
1!JU?J:H~~m=m o 
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;; 

-' 

";. 

:!1:!:71<-* / 
/ 

I -*1Y'!J&Jl!Jl:;J<_ 
-+----~----~------~----~~~ 

M~Mffl*:@~~ffl~~*~~~*C~:~ffl*~*M~ffl~~~*~~ 

<fl§, ~~r~~3&tJ!i±JP8'-rEJMR; 53>'1-, ~1~ffl~ OH- 8~ M1€ifU8~at1-'*, ~o*{~fflt): 

ffl*,~~~~,~-r~~o~&~,~~~•£~Mm)o m~•~~~~~@ 

i)( 1~ffl M! 1-t* o 

~m~~~*~' m~M**~~~•~mw~ 

i UfiY' o ~~it:fr~ ll:1i~~1E8~flf:;j(~~fnf!f:~ ~~, ~ ~ 

ll:-~~~~~~~mo M~M~•m~~B~~~ 

:f:J!11!1 4-4 

¥i!f~ lili 8~ ¥-f i?: : 

· ~N~~~~~m#tt, ~~~~ffi~~~~ 

JJ, YJif~St iBJU'!IJE o 

· ·~A~~~~~~M~m~~~£~H~~M 

YJ'cfr@:, ~~·t'i~ o 

· :tr~m~~#~-~~mm~mm~~m~* 

c~~B~*~~~m~wffl~nm~), ~~~~£ 

frJ~~~JJRYfffB, ~t"J~-f* o 

!*IJlU: wJT~*' ~:if~*1affln~je~~·B',:rf1ffiXMiJ!Hii@iA o 

§ s~ = :tr~.x"*~~•I*J, >'!-*®~~*~~, ~$Jltr, ~Sit-JJWJ-JJ\:ctrj~m~~5 1 As~ 

¥-5~, xt~~:if~·$:~~:if ( ~O~$Jltr~~Sit li%1-JJ\) :ctrj~5 I A8~¥-5~f!ZJ, ~®>'f

*8~¥-5~ ( ~nfmt-I-JWJ~~ft~1ll~ ~r%*®1JDI~tlrn:YG:ctrj~3~~ B~~H.i\i~*I)JH 
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iM:Ytli< 1ffi ~~ 8"1 J"~ 00 ~ 1'5 ~ ) /G fJ~ :Ujij f*{5eJFJ 1it ~_m 8"1 ¥w¥5t 1J?t ;fo WC :1JPJ kJ ~ ~ o W :i:i 

§~mia:UiH-f*W:{rifJE:c.\:1)(A~FBt/G~xtgJ,JJb:zis:5t£:1:F~1f1PJB"J~o[O] o 

A. COP----!jo/.]*4 ( lfli13J?=~) ml~~~mt%li~:¥11tl 

m¥5tW:{r: 4mt-l- ( 'i='J'SJF&r) )WJ~~:ffif § Z9Jm¥5ttJL ( IBC washer)o 

m¥Jt]fiJ = ~ttm¥Jt]ftl 0 

1.K8"J~~: ~F~11Ht7.K o 

-~-:1r:c.\::~fflM~:c.\:X$*B·-~~- o 

4mt-l-JWJ~~ftB"JJ'rm: 4m:t:>J-JWJ~~ft ( IBC) ~~~R-M-a:T 7t-:h 300L~ 600L, 

1200L, 2000L~. Jh!,I!J4-5; 1!14-6 -:hfmt-1- ( 'i='J'SJF&r) JWJ~~ftE!Z9Jm¥5ttJLI!IfJ~ o 

~ 4-5 ~;pj.~~~.§~ ( IBC) ~i9tl ~ 4-6 ~;pj. ( ~f8JF~ ) ~~~.§~13iJJi~i7MJL~P!J~~~ 

~~cr:p~rz&r)JWJ~~Bmm-m:~•= 

• AI~~~ft:>t~7&iii_t:ftt~B"J4mt-l-t~~ o 

• mx*~1~mm~*•~*mmm~pg. *'~~n o 
• mmm § Z)}]~¥9!~~ftjik~je~g)t{iz o 

•ifW:*AVL:W-00 ( HMI) _LmifEAttftB"Jm¥5tWC:1r:=JfJ819Jm¥5to 

• ~~M-t7Kf:Vif9:!¥Jt C f9:l~pg$8"JJ"~OOW* )o 

• m¥Jt]ftl?$~m¥5tfPJBt1JliVF, :f11:2: o 

• MHtl.K f9:!¥Jt , :f11:2: o 
• ~jlgia'/$ff~2:'=(~t=J o 
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• f.JE;pq~~;J'A~f=(T~ o 

• i4'$ C ~f.J&:I*JfiJ~*m!.J3Uif1~¥U ~~ml.J3t!V.T )0 

• fflX$~~~*#~Eft~~H~~ o 

· ~EBM~~~~fl~BM~~~#~Mft~*~~~@E~~ BM~~~~ 

~~@H~~MBt 8 :W=I I BtiBJ, :ff~~:W=J~, ~*£ljij~~f~L@, a 

B. * ImrJt~~*fJtl c 01-&J=l;t;Jtt:t~ftt:mrJtu~:7'1fJtl ) 

• ffl :iitiJ.ktfr-~ 1:.F~ 1-tJ.k C t11. PI ffl tJ.:fflJ.k~~$x 1-tJ.k ) ~~ i&t * 1*1 j~* JIDJI!jffliL 
x•J B ~tlnHI"Ji&t *I m 1:.t:£'1Ht7.k c t11. PI m tJ.:m 7.k~~$x 1-tJ.k ) fl:Pm 1*1 j~* oo I lltst 
~~••mm$@~/l=PBt~ fl:PBt~~*mm~•~-~~~~~fi o 

· ~~tiM•m~7.k~MI~~~~$#~Piffl~J.k~B~:ffmmm~N-J}I*J 

j~* JID~¥5\:-ill!i I fl}{~ffl1:.F'£'1!1-t7.k C t11. PI J=lHJ.:ffl J.k~~t¥x1-tl.k ) fl:P¥5\:!5~1-T VJ T 
ifjff: 0 

· ~m~~~~~~~m~rAC~*m~*•~~~m$#*rm)B~mmm 

m•~m$#1*1**1ID~~m~~*mm~•~-~~~~~fio 

• m1:.t:£'1!1-t7.k c t11.PiffltJ.:m7.k~~*x1-t7.k) fl:Pm$141*Jj~*oo I fl:PmstrSJ*m 
mra~~iiElifH~~strSJ~1-T 0 

· ~ffl1:.F~~J.k(~•~~-Q~ffl~~J.k)•~/l=Pm$#1*l**IID a fl:Pm~ 

I'SJ*tRi¥~1sBiiEfif@~8"JBt i'SJ~1-T a 
• ffllli~~t=c~~$#!§-~A~~-T~o 

• §~$#~~-T~FP~~~BMmN-l}H~~~#~EBM~~~~fl~BM 

~~~~Mft~~~@E~(~~£~~$~~~@E~)~ BM~~~~~~~~ 

~CB~)Mmsm;~~,:ff~:W=J,$#£llU~~mA a 

· ~~N-1}$# / •A~~rmm ; -T~~•~ml.k~~~~m~mmm~~~ 

~JJt~ {~ffls"JMraiA~~~ §tFiPit~~f~{f~ffifr SOP/WI 9=rlt!:1-Ti$~8"Jt,~ o xt~ 

,~,s"Jr~r5t~1-TBt iBJfiJ&-t-~•s"J~1-TstrSJPI*m~£niJ ~fiJN-J}s"Jt~,8 I ft soP/WI 

9=rlt!:1-T~Jll.~i~~ 0 

· ~MmN-l}~~E~Mm~C~~~)Jt!:fi~-~m~~-M~~B~B1:.F 

FJ'b~~ , m%,1:.F'~*~~~mA o 

• xt~-® OEL{JlH~~~B"J API~:¥--ttifU!ltB"J1:.Fi&t*~ ft~~~i~Mm~st~ 
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?t~i391~ffl: f~ffl$ i'l !Jslttl ~tt!i~i39f~fflWJJI[;fjJ¥ o 1~ffl1W:J:ti:~'~~~, ~]:f~~.Y!ffl, 

1ii@~~~%M:3f ·~c~; ~- - u~~W:~1ii@~~~i39%f.H'f, :3fY!JL.:f.ill:~i2~. ~o 

':&J]~~~WZ:fff!, :J$:1AfU&.:itt1-TtltJJI[o 

~~~Mm:~ffl$i'l!Jsl~~w~~~~Mmn¥-! . m•~wliZ.Mm~AA o ~ 

~~&~ffl1W!Jsl:ittfiMm . m• o ~~*~~m~~~~Jt~•~mtt~~~ffl

~~m~.:3f~~~M¥5t~*:ittfi~~Mm~~.:3f:J:ti:~~~*·•~Mmn¥*. 

~-AA~.~ffl~~ ~M¥5tm;Mm~:J:ti:~~~W . F~*£~~3L.M¥5t o ~~M 

?;t, affi-T~:J:ti:£~ , ~]:f~*JJ 'J ~JJI[, :f$iJUr\Ti¥~f~AA~~ - ~it~tJ!l. o 

~~~~#=~~~tt~~~~~* - :~GMm~~PF.:JGMm~~~~.JJsLIPl 

?Jti~B9{~fflfO~JJI[~>.K~f~: Mm~4it GMP ~>Jt, .IJ£~~!5~, 7G?§~R3H%, :fff!~. 

~•m••m~;~~~-~~Wm•ito 
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q:tJ'B]f"Jb~111Utttiq:tPJ§~-ue:ffliUtJI,J5!1t1dSa~-J&4&-§=!S: ~~7J<.?HfflUJ£1SC %1'%1SC ~~ 

N~-~~~-~m~N~N~~~-~WN~~~-~~~~-~-~-~~o ili 

¥*~•~~-~~~~~~*-~&4itJI,J~~~M,-®~m~m~~*~~~~~~ 

*M111Urmms9~~~¥ff1U~:'li~-~&4i, :tm = ili£I5'r~i~ NIR, :J1L~~i~1sc ~5'1-;til:rfflU uv 
Flow cell, ~~;ru:N?t;ffl-1)( PSD (particle size distribution). ~jfiJ:tE~*t$1&4&-.. ~jflj~ 

~nm::l:5'r m\~~~¥fflU1)( u~m!rzlllZffliU o ~~t!ID1*111UniJ!:ttz:ttti q:t o 
~®ttfi~~-~&4i~tt~q:t~tz:£~•~•m~~=**·;ru:N.~•-~~ 

N.m~~N.tz:Jb~~~~-li:I:.~N-~NSWN.~-~~~*~~tJI,J~ 

~*~~JV(;JbtJI,J~~~- o ~~-~T~®q:t~tz:Jb~M-J&4&tJ~,J~~-~m~-ue:m 

~~-~,~q:t-~tJI,j~~~AA~~~~~m~~~~,~~mPJ~~m~umlllZ 

~~~tJI,J~$~Bs#~~~~,m~~~~~~~~umlllZ~•~tJI,j~~~•, 

~ :92. E8 ~1)( ft;z!s:~ !'OJ:@~ urtiJ~rfflU ~i!i * tJI,J i1fiifff·I~L 

o~!IDf*~mtJ~,J~~-~&4&, ~~~~~~tz:£~•~•·~-~tJI,]~ffl,~~ 

~-~&4itJ~,J-J&~.~~-~~-~~~~m~~~~m,mlllZ~~-~&4i~!:t~~AAtJ~,J 

~~tJI,J~~-*MGMP~*~fiW~.-~,*%JV(;~~tJI,J~~~~#o~#~~ 

~m~o~::1foo~*= 

•lllZ~i!tFi¥fflU-i&4&15/!ffltJI,JPFm~It£, iifij~-J&4&~ffl:ctti~~t"'!:tl5~, X.Xl5 
~- t~m-~~!fi?f::1foo89JXl~Fz; ~0: ~tJL;t1g, 111314-.. t-t~~~~1'4~GMP!:tf"~*

~VL~~~ft$#~~~~~-..~~-~~t"'!:t&M~~~~~tz:Jb~:l:; ~-ue:m 

tJI,J~~-..mm~~m~l5~f"JbtJI,JJXL~~o 

• ~-*~1tJ-ill.~m;tF£¥Y!Ui&4&§~~~JE, PI$-.. ~3<)1Jtl!Jtui±\~¥Y!U~*; ~:9J§jg~~m 

~MAAtJ~,J~M§tJ~,J,~~~-~1&4i~~!:ttz:~N~~~~~-~~-~~~~§ 

~*tJI,J:I:fi~M~,*~~-~§~*tJ~,J~N-•o 

·~~-J&4&tJI,J~~~*~'lllZmJ~~-m*~~~~ftMPJ$tttJ~,J~~~~*o 

·~~-~&4i~fi~·~~~~~tJI,j~*-•~-PFm.••~~~~*-~0m 

*~' ~ ~1t:J'A1-T *~~~1llii9:1ffl!tJI,]~~~*~ 0 

·~~-~&4illlZ~•~tJI,j~~~ffl•-~&4i•~~~-~tJI,j•~fi~~~~tJI,jm~ 

fi~ o 

•lllZ•iL~~~:f1lti~, x;J;t,i¥Y!Ui&4&*£~fiN~1-T?t~, **R~?t~~*' ~ 

~~~JEtJI,J~~J'BJf%, ?tJJIJ~~J£~~1&4&tJI,J5!11JU~J£, iifff~, ~iff~ s #~11t~1$:1±\ 
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~*;~~~~~*~W~~**~~~~~~~~~~~~~~~~o 

• 1:E:f~i9lm:*ia:H, ~~, ~~, ~~, ~iiL {~Ji:I~~IPJ~~. m~ft\~ GMP 

~**BWffl, ~~.%~~~~-~, *~,~~~~#.~~~*~~0 

~•**n~&iE~~~~~w~~~m~~~~m,~~m**·~~~m 

*~~~;~~~~m%~fi**~~~~~***~o 

~-7.k%tmu~f)(~~EI3t$~il, **£*~' t*fi::~1Mil, ~•n:11om*~, t~ 

ifi!U ~*:J'TfP*~~if!WH].~ o Jt:Ifi::J]OJI:[: Ji:I~-H:fJomfBi:ifi!U t$~, :fiHE*%~iit 

~fBi:nt$~~£••~•*n~**~•o ~#~m~~~n~~~~~#:n~ 

t$~~~~~,~~SNT~*%~iitA;·&~~~£,1:Em~~~~~~~£ 

Jj\~f.YL'i:ti'L ~n ~J!l3Ri9!U~, ic*~£1~L 

~-*%i9!U JE1)(xt~~IPJ8~r~ C ~IJ~;fJ'L ;t)t*~) 'Fffi~~ IPJEI~SN , ati'SJ$ 

~ia:W.~FPJ~r~~~~ , ~Mm~~m~~M~tt~FPJ.~~~~IPl~**~ 

Ao ~~~~-~M.~t$~'FffiWffi~1:E~~~~~*~n~.-~~~o n~t$ 

~'Fffi~~71kW~t$Ail~, ~N.&~1*lllif1H~1r, ~Jl!O , ~~ Q(ri]:f~ifi!U~* o 

~#~•7.k%i9!u~1)(s~atrSJ , :fJomrMtN, t$£*~~ia:*~~~'Fffi~AA~~ o 

~~fi'~g ------------

~N~n&~#fBi:Ji:l~o~~~~m~~~r~~~~-M~~N%~o §fi. 
fll0 ~1-T.illt.#Ji:l~~ffii¥;¥J'LN:f~i9!H)( , 4:.¥fliJ;i¥;¥J'LN:f~i9!WC i~:Jlt~N~ifi!H)(~ o 
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~~-~~~%~~m•r~~m~•~~~-~~~~n&~~m••~,%# 

~,~ft,~-~~,~~~~--,•~oo~~m~o ~I~m~~~m~MB 

:fJL ~ ffiff ~XXJ oo ~ ~ • 17 I® s"J :f§ x>t ~ Z9J I f! /f IPJ :fJL1~ ~ B:fJL~iiffiff ~XXJ t~ ri, Jf::li:£1-f!B 
~hA::fciiJ;H~\¥1 1±:/f IPJ ~~iJ~OO __t ~~i9Jffil¥%iil~ o ~-~;fl.:l:~f>itffl!R *lm. 'ffl'~~ 
IPJ 7C3f-®I f'F I ~ii~:S:' 1-t./f IPJ ~~,j~i9Jffiff;(:E~i9J~%1W § ~li:S:~:Ff I 1.{:} 

~/FIPJ~~~-ft~-#:S:~~~~£ o 

~-~~~~n&~'ffl'~~IPJ~~~~~%#~m~m~~*~•~g~~• 

Bti'8Jtl1 PJ %~iJ~~~ ~~f!ffl::!t;f!Hli5~ § rz:£~~;r-J-t#11E1$:~~ 0 f!ffliil~ I ~xt 

~*i!fflfflts, i!\:~;f~jl, 9iff~XXJ~1t, i,fs>Jgtsl~~1$:ilili!r1.m~ a 

4.3.4 mi~f)( 

~m11'~B -----------~ 

~m&~~~~~m, mm~~~~~%m~o 

~m~~m~~1l~~~~1:E·~~#~~~mm~~1:E~~~~ii~~~~ 

m~=~~~~~llis~m~~~~;~~-~~-•a~~~~~m~~~-~ 

~£~m~~~~;•~•mlli~s~~-~~rz:£~~; ~~~•~••~m~ 

1#~-!Bt~tz:J'bs"JJ'mm~~~~~ o 

~m~•s~~f!mrrs~•~~g·~~~~~·i9J~~~-f'F~__t~ ~m~ 

-~~~~~•;m~~m~~~~H~~~~;*~~~*~.F·~~~~; 

~mmsoo, Jt;ft__t:!Jt; l til ~4:.-'*<g~:i:i~.ft•rPJ ~~:i!~~ ~W ll::J.K~~~7J<A!P&1ftl 

~~/FPJ&~ a -7C1:EI'mm~~~*5~*ffi~mH*o ~*~~/fffl~ft~~~ 

~~m~:WEk a 

~mt)(~~Mtsl~ I tff1HJ:VJJ § ~:JE1)(gs"Jj~xvt; mm~__t ~f$i9JJtE~, lftm~ 

f$~-~~~~~XXJ~~~~~~~~,Iftm•%~~~~~~1-t~~~;•~•% 

c~:JEm~m~~~,m~~~tt~m~~i9J:S:)n~mm~n~~§PI*M~IPJ~ 

%~•~*~~1:E~•moo~*B~~~• o 
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*~·fil ID!% 

:±Fi~ ,':I:'. I~% 

;j:§L}Effl :t;F liE ~-~% 

ii[Wt ;f§xtt~!Jt 

ff!J l[ 

ift)IJ iJf:J]j1 § :tff-li-oo: ~~ffi~ -oo: ~it 

ff!Jlm:J:rl$ZSIJ 
RE:~ 

Ym JUJ Rem;j>f 
m;tfl)~RE:~ 

ff!Jlm:&?t# 
tt~{'J;:!j& 

HRtt~!Jt 

Wt~$:51-

:tff-liita~·mf :tff-liih1t!Jtit 

~~}<~ ¥h1t!Jt 
f.J(mflll!.~-m: ( 't:' h:f!ilL~) 

f)(:!* lll!.~-oo: ( 't: ' 
t~~~~ ( 't:) ~1:)·tj:~~ 

( 't: ) ;tf!il~ ,~) ( 't: ) 

>'~AA\~1tf 
t~~S:::k~~ ih1t :I:,W~ 6:] ·tj:~~ 

( 't: ) ( 't: ) 

J!lle£!,*~1tt 
i1fr!tJ:,W)Ji:ZSIJ:I: 

~± '!.;. 

( 't: ) -I=IJ:t:; 

~m11'~g --------------~ 
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$7Hllmo 
~m~~n~~£m~n•~m~~.~~~~~~~~~~~£m~M~m 

~~~n•.~mR~~T~~~~~.~~~~~~--~-~~~~~~•m. 

~m~~~£&~~m~~I£*~-~~~m~•~-~~~m~o 

~m~~n~~~~BmM*m~4~~.~~6~~~-%.n~~§~ffl= 

~B~*~-~m~~o n~mM~~§m~•~~~%~~~~~~~~~~00 

rklm1-T~~1~~ 0 

;fjf'1tfit1iJ:b~% I ~JESWJ :fi~:5cWJ~ I 
1~~ii\J.m § t:if-f'i ~* ~ii; 

w~m 
1SC~H%~ffim%:M-, x~tff:!. if~ 

i)WJ~:IifE!ffi%:M-PJ 1'"-1' Egffi:f.%JE :;fif;fitl 

:f.f~ 
~Jf:ln'fr!Jt+I8"C>+28"C, ;f~xt ?ffii}Jt_"C 

t~!Jt 20%-80% t~)Jt_% 

a. HVL, i2*:2tUJJ!!Jtlll!.~ii C N ), i)WJ~1!ii!!Jt{ii%J~Eg{:\z~, ~1!i!!!Jtlll!.~{ij; OOO.ON o :IJO~ 
1 Okg :ut1iJ:b, i2*:ba~~Jl!!Jtlll!.~ii C N )o 

b. ;E-IiJJ! iJt lD!. ~ {i:;f xt, i)WJ ~ ~Jl!!Jt tJiltl ii\1SU§" lif 89 ~Jl!!Jt {itl(: iE Eg 1:\z~~ liJl! JJt lD!. ~ 1i 1g 098.0 
( ± O.SN ), ~:j'!j! lOkg i¥Jt:if-f!t:fit1iJ:b, i%Jl)liJJ!}Jt{ii%J~Eg{:\z:il*-, ~~!!Jt~~{ij; OOO.ON, tE:fit1iJ:brr 
~...t~tt lOkg i¥J;fjfi:fit1iJ:b, i'"-!~ti(:JEEg{:\z~~~!!Jtlll!.~{ij;; 098.0 ( ± O.SN ), ~~J/9:{7;:, 1[~$ 

~a;Jj; ON, :ba~a;Jj; 98No 

1£~{7;:~ ifj]~~ii :ba~~ii 

~~11-~B -------------~ 
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rJMlt~~ , t;~~ ( ND) ~~*' ~~it;JJ: ;tJL , JJQ.~§t , tJL'iefiJ~Ht~~Jl}JJ(; o 

~~~~~~~~~~fi~~~~m~~~~~~~~-~~~~~~•• · 

VJR./G~~~IJ¥~f~~*~ ~i9J~ r_m § ~_l:J-•;f§:*E!"Jfmt-1-, *Jl., ~~s"Jm•;t~¥9l~ o 

~~~~-s~~~~$•m~m~~~*~~:JG~~~~a~*fi~~*« 

£if~ ~~~~x>tic~; ~~st~a~:i':~~~~•il ~ ,L.,1il:i': . *~~•mR.st±Jt 

Eff~~~~~~~~~~; ~~~~~~~~~~~Jt.4~:*~~-~-~~Am 

*fi; ~~~~•*~ffi~~~~~-oo:~~ma~~-~~~•-oo:~~.~~~~ 

~-*~ilimili~B*ftW~~~R.~-~:*Ammfi~~.*~~$/GftW~ffl o 

~x~· I ~ilftitiJR~~P.\t;&.!t* 4-39 o 

ff:% ~tJ, -T :JC-'JZ-:!!i :;k:i:;fi ;fff,~~i11E effi ft;l.!f~~ :7:::-'¥-~~ 

1 41g 0,; m,; 5 x 104 0.1mg ± 0.05mg I~ 

2 41g 5 X 104 < m ,; 2 X 105 0.1mg ± 0.10mg I~ 

3 41g 2 x 105 < m 0.1mg ± 0.15mg I~ 

4 121g 0,; m,; 5 x 104 l.Omg ± 0.5mg I~ 

5 121g 5 X 104 < m ,; 2 X 1 05 l.Omg ± l.Omg I~ 

6 121g 2 x 105 < m l.Omg ± l.Smg I~ 

7 200- 210g 0,; m,; 5 x 104 1mg ± O.Smg I~ 

8 200-210g 5 X 104 < m ,; 2 X 105 1mg ± 1mg I~ 

9 200-210g 2 x 105 < m 1mg ± 1.5mg I~ 

10 1000g 0,; m,; 5 x 104 10mg ±5mg I~ 

11 1000g 5 X 1 04 < m ,; 2 X 105 lOmg ±10mg I~ 

12 1000g 2 x 105 < m lOmg ± 15mg I~ 

13 3200g 0,; m,; 5 x 103 100mg ±50mg II~ 

14 3200g 5 X 1 03 < m ,; 2 X 1 04 IOOmg ± IOOmg II~ 

15 3200g 2 x 104 < m IOOmg ± 150mg II~ 

~:L#~~oot~m«~~#*~~~~i.e~~~~+~~~~L«. 

b.~~~~=~~~L«e: ~m~~+~~*~L·~~~~~~~i~•~~~~«. ~ 

m,f;_ .ofn~~+~fc.it~~ . ~fif0'-L«d: ~~+~fif:!IU'n'-L«. -t~;fm4~J1,!if-~ 11iz~ . 't~~ 

~~~ +a0#<-J-t~E:./J . 
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~r~fB~~mu~~~a~*~= 

•*m~*ffi~f~~~~~-ff~o 

• ~ r7ttJT~f~1~f*:li::fr119itl:M::frf!~~~f* o 

• ~ff$~15-JE:~:mi,if1_mjJJcf liZU!:1-T~li, xtf*:li::fr'~f~Btm~ ,&at;& rio 
• ~~1?"~AJJ3.~1~:ff EJ ~ffl~f~~{1£:W§~ o 

·*~~f~*m~~.F~~ffl~~*~*mo 

·~~~%M~~~-f*~~**~m~m~.~~~~f*:li~*o 

·~f*:li~~*-·f*~B;J-JE~~,F~ffl~*fff*:li~o 

• f*:S:m~1~!lliu~fil::k~7i1f o 1ffPJ%.:rts9illi~M:?ifltiili±!gPJ§~m)jj(;JtJ, r?ttJT 

~f7k!AJ~~, ~~'~81£~ r7t;fJT~f~~fflM~~:lil~89t~t5GT m~:twll:t o 

• f*:lii~f£Bt, ~f?JT::frfl~*I~F o 

•Jt;fJT~f~~A·ffi*~~-~~A.Jn.U!:B~JE:.~~~m-~~Jllirli~; 

PJ~~r~@~,ffi*~~m~oo~~~.~**mtt~~•ut:BWffl~~~m~ 

• ~ff£*:lil~1J!~'~t5GT, Etn~~f E! 5t~~*'~, ~fs9~r~~m~€1i~1:* 

*:lil~~~.~~~~f~Wffl~,PJ~Bt*m~mo~~~t5GT~1:*hl~~J5~ 

f~ffl~B;Jj'BJ o 

'itfflM{ft ;};Jll;fi\l:JJ!l% ~-*.!iU% 

11!-TW'ftmm:oo ~J:E?t!Jtffi ( e) ffj!Jt~~ 

ftit:l«::k~~ ttxt Jiltitdi~~% ttxtffl~1i!b£:i: 

tif-r!E~1i!b C kg) 
WB97Fffi ( kg) 

!l::k~ffi (g) ttX>t~* ttxfA.I BM ~xfAI BM 
1 2 3 4 5 
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J:E!, T-7C1JZ-'fffi1EftA:&:%£ , 3::~i9!1Jii\r}j! § §m1St.?l% 8"l>'HJ~L t~1Et~R7t!Jtm C e), :®: 

*ft~~~,-~ft~~, ·-~:%£( ~~~~~:%£)~~§ o ;&:%£~~*-~$ 

A~;;!:l;-;fQ~~*it:l:t~JE~~flll JJG1036-2008 ( ~ J:E!,-=f:JC1JZ- ~ ) m:tt~~:ltHi:&:%£o 

I=E!, T-7C1JZ-JWJ ftAtizJE I :&i1ti-c :~t!IU& 4- 41 o 

~ffliXJ1.ll ~Jll#Hi\! -'% 1:t=n~( 

H:\ !~-\% . 11tfifB J3t~~ *:&JE:~rlNtOC 

m-~-'% tiF l'l~fiib~-'% ~'13x1-t.illll3t 

t&iEJn. ~~91. t~JE El ~~ 

Max = e = d = 

~H\\\t:&1lt : 1H~D /Gil-t~D 

l. ~-T7C:lJL Jmj§~~f&JE 

ff.-'% i\t{ilf L ( g ) 1.ll'1t tlii7F111 I ( g) ~~ E (g ) fo±'./.'.-
-~· •t:. 

l ~'" 
2 1W 

3 .115 
il-t~D 
/Gil-~D 

4 li_ 

5 ti 

2. ~ -T7C:lJL :m::~t'~t~JE 

ff.-'% ~1.lltlii7F111 I, ( g) ~?ilftlii7F{i[ I2 ( g ) tli(7F{i[z~ ( l2- I, ) f,-;.1='./.'.-
- l=ll:i:J 

l 

2 
il-t~D 
/Gil-t~D 

...... ...... ...... . .. ... 

3. ~ -T7C:lf~?i1J,B:ft:kfttt~~f&JE: 

ff.-'% ~{ilf L (g) 
tlii7F{i[ I ( g ) ~~ E ( mg) :ft::;}cfttt~ MPE 

~tt 
l i l i ( ± mg) 

~1.ll 

l il-t~D 

2 /Gil-~D 

... ... ···· ·· ...... ...... . ..... . ..... .. .. .. 

148 



j:i~Jt-~g -----------

~~m~~~fi~. ~~~4~-W,AI~~~~~~.~~~~£~~~ 

~~~*-~~~~~~~#~~~~.~~£~~tt•*a*~~~o ~~~~ 

tt*~·*-~4A~-~~N~~~~~~nBM~£~~~~#~*fi~n* 

-~~~~.ey~~~~~*~ey-~*~· ~~~-~~£~·0 

~~~~~nu~Ms*m~. ~~~~nu~m~ 

~iJ~~:'i:. Jt~~1Y!UB7'1lt,tYifl3* C 00 4-8 )o ~Ml~1Y!U~ 
£•*~~*~*~~~~~~~nB*7'1=~m~.M 

~~®~m~o §$m~~-~~~~~~nB7'1~m~ 

~~~nH.~nu~~m~~m.-••~~•*•m 

~.-~m~-~~:'i:.~~m~*•ffl%o •*•~~ 

~£~~~nu~.-~~~~-m~-~~w~•*o 

~~#M~£®~~~~£~~~~n.m~W~$~• 

~~ilf o 

a. falk 

~iYJUB*ffl1~~$, ~tYYf$, ~:!:}]~~*~· ~~~~J.j)ziiJ~~~~~~8"J1JF£;J\ 

~~ 0 ~~~-~~~~nmHo~.~nu~•~~~~~~~~o ~~~~~ 

~~~*~~~~~m%.*~~*Wffl%C~n~~~~~).~m~mm~®~ 

$j~~**1JE o fj§%~~$j~*/j\~~~~:f:}JS"J~~-;fi.J:B"J*;J\~§;k o ~~~~~ 

*• fl§%~~$j~*o 
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b. t)[ZSJJ{§% 

tl[ZSJJ {§% ~ :6£ II J§f;mtz:~ 8'-J {§% 8'-J *lt:!Js:\PJ ~ jjk;f§ fPJ 8'-J, ~p fflt}[$1i\ fU if§ fii* 
3o: '-1- 1-= 1=1 ;;v<J6 1i=i7o 

~ t~~~~~*mtz:~8"Jf§%8"Jif§fiz.J§ st, tJ[ZSJJf§% PJ f'F_l;;~~ o f9Hm, :tm5f!:i!G 

mm~~m~~~j§jjk-~~~ftm.~~~~j§jjk-~~t}[ZSfJ~*~J§~ o ~~. 

~~t}[ZSfJ~_l;;~~~~~W~jjkH@~~~ o 

c. ifEifiz.~iffU 

:6£I~~~um~~~~~~~.~•mm:6£I~!W'f;mrz:~~~mm%~~1J[ZSJJ~ 

tz:£~~tz:~~~mm% o ~Ujjkm,~~-*~Nm~~~Bm:6£~!W'f;m~&~ 

~•N. fPl~~~~mm%~~~ o ~~tJ[ZSJJ~tz:£~~m%~•~•:JJ:a:PJ~jjk 

oo~~•oc~~ o ffijjk,~•oc~~xPJ~~~~mm~m%,:6£~m%.~M~ 

tJ[Z9J~tz:£m%~••tt o ~~-~-~~~£*~~tt~OO~:!Jst*MM~fPlm 

%~~~~~o ~~~~~rl~~~~~~tl[Z9J~tz:£~~~m%, [P]~•*~N 

~~x•J:6£~{§%8"J~o[li], ~JltltiiJ~- §tffio t:&iff!Uft~ll*m8"J{§%~1JOO 4-9 m7F o 

0 20 40 60 80 90100 120 140 160 180 

*§f:li:m 

~ 4- 9 ~!if&i!i!~He~rf§i:il!§"t~~i'll 

;f§{iz.~iffU ~~8"J~~11HUOO 4- 10 m7F o t~OOH7FTm1ftiJ~8"JifEI{iz.~iffU8"J{iz.:i:, ~ 

•*~OC~~~ffltJ[ZSJJm% o ~-~~~~Wtt~m~m%C~~wm>~ti~~ 

iff!Uf!L o MOO 4- 10 ~PJ~:±l, &,~!~1Jo~ffltJ[Z9J{§%8"Jt)[$1i\::tfJ~fMl~t:&iff!U tfL o 

MOO 4- 1 o ~PJ VJ ~ :±l , if§ {iz.~iffU ~~f:EM If& T if~7ttlc:6£~ 8'-J 1§%, 3f _g_m~~tlc:6£ 

II I ~~m1§%8"J~o[li]1~-'¥-Jt:1~ o 

if§{iz.~iffU ffl.::P~:S:~~~ffl~tzo£5&~1§% o 00 4-11 H7FT -~~~8"119U -=f o 

PJ~~:±l.~~~~~ttmW&TW7t~Mmm%.ff:_§_mttc:6£~m%~~~•+Jt: 

•o PT~OO~~~m~~~~:i:, ~~~mffW~ffltz:£~~m%~~~~~ 0 

-~*i5t, ~IJ5F!:*fflt:&iJ!1J ft*~iff!Hf1ilJJ'!.-~tz:£~~~8"Jtzo£' !J!U~~tlc:6£~ I~

m~f#xOC~~1~ o 

150 



WZ91 Wz;!J 

t!k 
/F'~HJXJ ~~t!k 

- !' ~ 
1- -

I 
0 20 40 60 80 90 100 120 140 160 180 

;j:§{ilffi 

~ 4-lo ~~~i!l!~~~El{si!~iMB~s&Jili 

WZ91 f'.fiJ{~-'% WiifJ 

t!k 
;f~lfJXJ ~~t!k 

~ · -- ,_ 

I 
I 

0 20 40 60 80 90 100 120 140 160 180 

;j:§{ilffi 

~ 4-u ~~~;m~~~mf~¥a~s&m 

d. {~J§~~1M 

~~~~~~~~.AM%~~~*~~~~~m~W~~~~-~~~~R 

~o ~*,m~~~~~~~£~~m~%~~~-~~~~~~mNt~~~~ 

~~~~~~%,*H~¥®mN~~MR~~m~~~*~~~-~~-~R~ 

i¥J1'5~~ 0 

e. B::W':$Jfff 

·~~~~~B~-~ffffl~R~M~E~~~N*fflili o 

·~IB~~~B~~~U~-~~BU.~~~~-W~~~-~-*ilio 

• ~~f>.ii9llitJL~~f!fx&m~§~;t,.ii9ltiiU~fi;J\R ~f3:}(~8{JH1£7&7.K C epf3:1(1*1i1£ )o 
xtf§IPJfJ~-I-~~~f*1* c :t~o-~~~) ~~f!fx&, P1U ~~1-<1s:~ii~i9lumH o ste{J~rP:J 
mlH o :fto5!H*f~~~H1£;j\~~_mj£~f3:}(1is:~i9lli~flfXJX, g)t:1f~§~~r!~i9lU ~i*~~ o 

•J£Mffl~~~~~~£*~~~~~~B,·*~~B~~:1rffl~~~-t~ 

~~~#I~~~,J£M~~~M~~~U~~o 

151 



B. i&HiHJOiA 

a. ~?&1lftJiA. 

• N4~~?&~~=*Mr*~~~~*o 

· ~~~~K~~?&~XaMtt~X~-~~~~~.~m~~&~~~~ 

T~o 

· ~~~~K~~~~M~~tt~~?&·~~~m~~k .• §~~~~K~m 
;f'-J.{ft.!J;J:¥£8~1±1 0 ~~-~0 

b. ~1-TEftJiA. 

• ifl!UiAF&t~tt~~t{q:¥P!uK8~m~~li~ o 

• ;j;{q:]i~~ ~~~J.i!t~FJ'b ~~1:}~tt~~;j;{q:y~!J ft o 

• ti1!f:m?tx~~N•. EftJ§%~m? 8~t:£~~~11lu o 
· ·~~n~1!f:.~fflF&tN.,#~N·-~~~-~~ffi~-~&F&tm~ 

~1-tii!?l, t1cl!~,J~~~st ~u~~~~~~~ 0 

· ~•~~~m~~~~-~m§~~~no 

c. tU~EftJiA. 

~~m•m%~~FN4~&,I£~#,F&t~*~.m~Ftt~~N4~ 

~~~~~~mB~~w~.#~~w~~--~~1:}•~m~~~~K~~•tt 

m1-T·~~~EftliA.~tJ~~:Itt£rfl!uit;. ~ 1t8~rfl!uii\~rt~or = 
rt4 31'-t¥£' -1--~t}f ( 0.3~0.5mm ), -1--~~~~~ ( ~ommt' 0.3~0.5mm) 

fo 11'-~'mf!XJ'Qf- ( 0.3~0.5mm ), m1-Ta~ 10 ~8~~tti~HJ\, 1lftl§~till:K~~~$~$f~~ 

f¥~ri'l1lftJ~iJr~ o 
~~ till: ifl!U K8~~~~~tJ~~:It·~¥fl!u ii\JtiSC~~F ~k ~8~7Hil, ~3R: ~Ez.N 41~tJL~ 

m~••~.~~mmB#§m~iit~~o 

C. mi:lltf~iHiE 

~-§-~B~~~l.i!t-~$.~~-m%~F&t~ttN~~~mt~A~~~ 

tz:tt1~ ~ m1-Tt{q:~ 8~1~1¥ o 

152 



i:i~ft~B -----------

~~~~-~~-~·~·-··~N.~N.~~~~#~M~~~~-~ 

~~~~~~-~~.m~ff~m~~~ . ~~~~~M~~.~~~·~~~~ 

~-~~-~.-~.*~ff~m&••~~*.ti~ff~m~~~#ft~$0 ~ 

41Jil~~iji{j'{6J:i2!f ( mm/inch, N/KP/SC ), ~~m:rt~I. m~~:EJI.\x>JIQl]Jt, :ff%~~ 

~YJil~~ o 

~~~~-~~·~•~~~~~•~••·••*~fi.IQll%~~*~m 
w••w.£m•A.~•:rtmmm~.•••~*m.~N~~*m.~N•~ 

*m.~~~~*m·•~~~m.~u~~ili~.~~#•m~.~~mwfi 

~--~fi~m~$~~~m~o ~~•~~tt~.M•MN~;••~~moo 

10~soooomg, lffi.~MN~~U o.Img, 1Jil~•MNm~ ± Img; ~~N1Jil~~moo 4~400N, 

1Jil~•MNm~ ±IN; ~N1Jil~~moo I~17mm, 1Jil~•;mNm~ ± o.osmm; ~128f,J1Jil~~ 

MOO 3~18mm ( IQll~ ), 1Jil~•;mNm~ ± O.lmmo ~:);;~}fiJ:f£~-~~1Jil~~4~J§"

~~~Ntiz1Jil~:);;~~,I1£1Jil~~. YJil~~~§b!g!}f~~~J'b~J.I o 

Jtm:ft~-~~-~•m~:);;~~••i!i~~ffl o ~m~~~~ffJ:tm~~* 

m~~.*~m~~~~~~~-~~-~~.Mff~m~w~•·~~~~~~ 

-~~m~~~*.~J§"M~-~J'b*~~-···~N. M·~~.~~~N~ 

~~mB~~.~~~*~~•~•m~~ftm,tt~oo.~~oo~m~%:rt~~ 

1~:ii~ff~m. ~a>t. ~r.m1i~1~tW c :ftn•~•~~.t~r_m §~tJil~tr5*1m~&~ ); ffm 
~~~~-~*~~J'b~~~N.~M~~~~~m:rt.Mff~m~~~-.ff~ 

~mB~-~~~$.-~~~M~~~J'b···~N.~N.~~~~-m~~ 

~~:ft~-~~-~4~:12!f~~~m•~ff~m•**B·~•~~~~-~ 

*·ff•M~m:tE~-~~·~•~ff~m~mB-~~~~~m•~~-~.• 

~ffl%~ft~~liG~.mao B#~ffltt~~·•*~~-~~~~~~~M* 

oo•*m~~mB~~~B.M~•*m•~~~~*~~~-~~~~~M-•. 

153 



B#~ffl~~BB~o ·m~~~~~-~~-~·~~m~m~~~, m~~& 

~ 5j )±~ i'JL-* ~ IPJ it 0 

J,j~11'!B -----------· 

~~~~~-m~~H~•~~m~~~~~*~~-~~m-*~~~mM 

~~~o ~~m~~~~~~~~•mm•~~m,~~~!:j~•m.ffi~m•m 

•~!Plit~m,~~~~•~w~-~~~~~~~~,~~w~~·-~~~£ 

il:t1-T 100% i3~~-~j~xJ.MFzi9!U o ~·~~Jili~£t!HlJ!.~m ooo-s %~-~£, ~H 
IQ1!%5fO:ff% ~JfiJ~£ i3~;ffti9!U o 

~~H~•~•~~m, ~~-~~m~~, ~~~~~~~~•••-~~
f;J\~Jili:@:fo~~•::JG Cfltl'J.li~IPJ1~~rey~-J,t, #%13~:1f 12, 18, 24, 305m:@:~, 4i 

illJiliili~~-~~~~-·::JG),it~-*~,~~-*~~~~~-~H.a~H~ 

)Jf:, PC ~111~ -*~~tli~ o 

~-~~millBm~ = ~•~£~~Jili~~~#•••~••~•~A~~m 

~~, ffiE~-Jili~~4il:tA~Jiliili~-~~m~~,~Jili~~*·~~~-Mm 

~~~Jili:@:~~#*~~~~~-·::JGil:tB~~,-~,--a~A~~~-~~ 

m-*~~~-~~-~:ff~~,~~~E~~··*~~~£Jiliili~~~£~o !Pl 

at, ~~-~s:!if!:, ~;f~£~JbU~£%3J1Ji2~~it~, ~~~~~:!if!:~~it~-~~;E 

Jf;J:\ ( ~o~{I[, tfi~OO, iE~%;:{JJJ!I~) ~H~JJf:_tH~ o PC ~1ll~ B~~~;fJL-JH9:~ 

~~m&W~-~~w~.m~~~~~~-~~~,*~5m~mc5j~•~~* 

ff~J_ffi~-Jt~ o 

§ 1W, 1-T it~#%~ ~-~~;fJLJ!~Jili #~:it 20 n*il I ;j \Bt, i9!UIT!L IE 2~ 

2000mg, H~;fii~jj#~:it 0.2mg, i9!UI;fiiJ3t~ ± 1~2mg o 

~~~~~m~~5j~£~ti~~#5j~~~•~m~m~~ffliN,~~• 

B~ GMP ~)jt;f§xt~r'&J, ;ffti9!U ~4Jiliffl~)jt~: ~§;fJmJ:, ~:sFL, -~~mrr!f~)jt, 

~·~~~H•m:sFL~-~-w~~rusH!:j~~*~~~~~*•~~m~~ 

fFzfJL o 

154 



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

NBli$ ocim~ !E f)(Jffi '*'t&:ffl Tt]Z~ 1=1 Bit fi!il f*ittl Jf!J i¥J Jt JfiJ ~~§;;&Jt Jf!J i¥J NB1i$'t~ m,».;tt 
!Jm JJI!.5Sl. JJt 0 

NB1i$oc~iEJffi'*'~NB1i$oc~~~uc~~~~m.~~oo~.~~H~~m 

~).%~*~-~~mc~~~)~N4®HAm~o1ti*~JJI!.~: ~M~~ 

~m.*~•~Jtmi¥l•A~~.~Jtm~~A~~*~n. ~~~~~m!E~~ 

[XfTI=lRI*.fililf*ittlJf!Ji¥JJ:t]fiJ, ~:l.!Jffi'*'N!E~&%# (25 ±1) ~. ~$JlOO{X] ]§-, 

~JtJ~~mc~~~)~~Jtoo.wtt~•J:tm~NB1i$oc~!E~k~7W$gi¥J•• 

£~.~--~--~~£~--i¥J~-o 

NB1i$JJt~!Ei¥J~£•~~.•~*~A»-ffi*m•~~I¥J~*·~~w~m!E o 

~Jtltt~J:j=l, •xtN4~Jtl, mi~, tk~;t]Z~, ~:1.!. }t~H~~~fqxili;ti~~]!E o 

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

@M·&~~~W'*'i&:Jt!T~~I=l~fi!ilw~m~•~£.~-~£~~-i¥J@ 

i-t·/'i~~ o 

@M·&~~~W'*'%~~~@M·&~®~~@M·&~o ~~@M·&~ 

I*~JJI!.~:Wttm~~~M~~.~~~~£(-~@M~Mi¥J~£)~~~* 

ffi£.~-~~-~ffi'.~~~~J§"~£%tk~~mN. ~~~!E~£i¥J@Mttn o 

~~@M·&~I*~JJI!.~:Wttm•~~M~~.~~~*C£~~Jt~~~i¥J 

*)J:j=li¥J·~~£~~~*ffi£.~~~~~~f**~mN. ~~~!E~£1¥J*M 

fi~;}t~~-~~:~~JJt,~~JJt~~~~~o 

155 



~~ff'~g -------------

~ 00 FDA:(£ 2004 1f: 9 Jj 'it_ ;(jJ B"J ~ PAT I ill'. t~ i¥J ~ (Guidance for Industry PAT) 

~.re~~~~-~~-~~H'ii_ , ~~~~-~~~-~~m•m*o MW*~ 

:Ji;f: (PAT) ~Jffi:d~ati~~-Jffi~-J. , 9=IJ'B]~ ~;fiJIZ'::i15¥~*:!§t8"J:ktf~At~t~fiJ'Ii~~ 

~~.*~~~~, *~~~~~~~*~· §~~-~-~~~~~-0 
~ i'BJM5¥~*tJT8"J19!~ i-i\~ ~ r l2!1#~:EJ~t0:r.\':, PAT ±~ ffl=f:(£~*imf1J :(£~Jffi1i09!~ 

iJ\ ( 00 4-12 )o 

156 

a. ~~t~¥9!~ 

:(:E~)Jj( fii: ~~ 

iii~ 

r--------------- -~ 

-=~~ ~ :(:E~#~ I ,. I I 

'----Jni------' : :(:E~)Jj( fir 

~ 4-12 PAT a9:f:lq]~nffinit 

~;if §! Handbook of Near-Infrared Analysis 

1~~~MW*tJT:1J~ , ~~11·*¥:~!1Rili, 1~ii*¥:~1£ QC ~~~U£1-TiP!~ i-i\ o 

b. ili~:t~19!~ 

;W:~~~~~II&ili, :frtf<ili~~~B"J±iJL:Jr, ~IJ IPC ~U£1-T*:tJT o 

c. :(£~*1m:t~19!~ 

ff~~~~~II&ili,*~E~~~@~~~ o 

d. :fr~Jffi 1ii:t~19!~ 

ff~~~II&ili, Ktf<:fr~~~kUffi*~o 



-'=51~tJEJj{]~~;f&iJW;f§t~. PAT ~:ff!V-T1i~: 

• ?HJT~!Jtt:Jc, PJ~:tJli~BtJJ~:iJJU, ~:§R.~i:lt·MttfXJj{Jf'=~ o 

• :fr;fJT:cH~~~~¥-F£ o 

·~-~~~.~m~~m.~~~~~o 

• £:tJlitl:~. PJ¥~~;¥-FJ'b~~:i:1~9=tAjji2SJ~Jj{J~u[tij o 

¥-f£~JA:i:1~~9=t~tl:l]!PJ~~±-lli.ili?:fti' T~%~tl:, 12SJ.tl:t, -'=J~~:frf}f;f§ t~, PAT PJ 

!V-~:tJliAiE8"J:i:1~:5ttJT, rm~~¥-F£:5t;fJT o 
';lit ffl Jj{J PAT 3Y:;;f::ff: :ilitl?rr:Ytil1f1*, 1JL§!:Ytil1f1*, ~i&:;t:Ui1*, t:1c~n:lt1~~~ 

~:Ytirr M1*~ o 

§ 1Wx>tr1!Jtl;¥Jl7J<.:5tjj{J1JJU~1it m Karl-Fischer ~J£1*' ~U§1*~t:1c~7.K:5t1JJUJE 15UJ1U 

~o ~9=t Karl-Fischer ~JE1*lU'l;!U§1t:jj-p.j~~]JE8{]1J1t: o mi:1t))fe-t171!Jtl~:i:1~~9=t, 

-~A~-~~~-~~~¥-F.Wm~~¥-f£Jj{J*:fr~~~i:l~~NJE~*·N~ 

ti71<.:5t'lft5L ifti.l~~~-~~l*~~-ll.3~)J<.:fri:l~ o i3: 1-71<.:5ti91U~Jj{]:;:j:$1~, Jf: _§_¥-f 

£~#:i:1~9=tPin**~~Jj{J~~ o ~•:ct~~~PJ~Jj{J,*~•:ctoc.~PJn~ 

3&~;Jtt¥-f£Jj{J:f~l2i o -i!ffl PAT 3Y:;;f:PJ!V-~~~Bt89~191Ull!UJL1!Jtl;¥Jr:ct~9=t897.K:5t o T 

oo1rm-**1it ffl8{] PAT *:5t191UJEN;;f(o 

ilin*:Yt•3Y:*= ~r*?t~~ilin*~:ff-®~~ttW~Jj{Ji:l~~~•.rm 
~~~**:fr~Jj{Ji:l~~ffl~~~ffi~~~.i3:1!ilin*:Yt•n•~jj::tJ~~~J£-p.J 

~~~~~~~~9=t*:frjj{J*• o ~ffliliti*:Ytjj{J~&M.*•*:ff¥-F£m~Jj{J:ili 

tl*:Yt•. ~Bt~il-~1J1t:Jj{]~·~*~~~~~-~JE··~· ~:Yt--'=1*:5t 

Z~Jj{Jffi***·~~*:frjj{J~B;J~~~-o ~1r1*W~~~JE••~Jj{J~~•m 

mjj{JW~.JAPJfitt~H~,B~,~-,mmtt•~ll~l2i~ o -'=5#tJE~::tr1*~ 

~.-~Jj{JB~•~~~1J1*Jj{J~•oc,~@JJt,~•tt,~tt,~oo,mmtt~ o 

ili~I?rr1J1*8"JH~~BiifPJ#~ { 9=J00-p.j~~ t~~Jffi:JJltl9104 ili~I?rr:5t:Yt:Yt13t1*t~~ 

Jffi:JJltl 0 

-f!m~m~ilin*•*mr~~:ct~Jj{J*:fr~Bt~~ o ilin*•*~~-1-~ 

*•* PJ.H~fEllA1lltl~mjj{J~~~pg, 1lltl~:i:1~~9=tfr€:!~-'=J~*l-:t~;D!R, ~00 4-13 o ii 

:ctNJEiliti*Jj{J~-~$.PJ!V-~~-~*··~Jj{Jiliti*:Yt•~tm .• A~~~ 

157 



•~•~§~&~~~~~~**ffio ~~~m~m~~~*-~~~MW~~~ 

5flJ.::P**~,889~iJ!il;ff o ~~*lL7.k%-T**~Mfi~11liJ89~~5t~~oci*J, :fij~!±. f'3LF!P{' 

~.::P**MW, W~T~~.::P**Moc#~~T*%00~MW~~~~~ o 

B. iliUf1H1:fi$f1li£8~1£~1KiW!tl 

§ Btr m ~~~~1£tft!iJiits91~m~rt: 

~H·-~·~%~5flJ-~8Mf!o ~~ 

~~~~~~~oo~~Mw~~~~w~ 

MWo ~-~~~~~~~%fitt*.~ 

~~~~~m.~m~wtt . ~ . M~~ 

:l'tJtUt~~*JL~oo, ~§m ~tsm!f!.UJL::k;J\ 

5flJW~.!±.~~~OOC.#~~~~%fi 

;f'~?K;fil~*JLEI9*JL1£::k;J\5flJ*JL12%1tl ( 00 ~ 4-14 §!JT~I1iH~IJXf~tt~fM£Sf.fTi.r-~~ 

4-14 )o 

§BIJffl~t~it:J!g~J}ttft!iJ iit$~))J~it~:U~II;ilJt~tt{il::i: 89~J'b, ~ QC :itt1-T1ft!iJ 

iit.m~~-~~~~£*•~*.#•~~-~~~J'b~·~~*S£~~~~ 

1~it:l!g~ o PAT ili~I5'~~i~5f1Jt\l:~~i~tt* ~ ffl =f1~it:l!g~ J}t 89 ~ attft!iJ ii\fOt~it£/f ,8 

E!{J~IJ~ o 

~ilitt5'~~it\'tt*~iftl , *mf!m:rt~~ili~I5'Hf[;i~1se:~Ytt~f"§:rtt~its9~:U 

~, ilitt5'~~it\'1)( ~ § w£11 ~m~~~, 43;Hxt~ittJLw~t~it~:U71fE~ ~~i~1)( 1ft 

~!i1~,8at, .tltat~*JL~ ~5G~~~!I!fO ·EHlilitt5'~t~it~k, :itt1-Tt:Hil'i F!P~45l~¥U-~ 

:llitt5'~~i~ o ~t~~891~itMW9=r, 4ij:~-IIF!P~*~-i.X o *fflftZ9JiHJ~%;fJf 

t~~t~it~f'PJat rBJt:Hil'i~ili~I5'~~i~, ~mftZ9JfiB o s9:l!gffifo:ftZ9JfiB o t~rt{Jfie£, 

158 



PJ:fr~1iftl5E1EHt8~~~}2: C 1!14-15 )o itt:/Ji%1£IZ::H~, 1f!J.7:., ~~i1fi9=tPJ~MM 

~~m%IZ::~--~~~~.~~~W£~m~•o ~~~~#•~5EAC~~ 

PJ~~~~m•w£m%:ctfi9=t~~-~~M o 

0.0008 

0.0007 

:IWl 
~0.0006 
:i!=! 

~00005 

0.87 

§nm~~~~-~~-~~M~~~-~~~~•m.~wm~~-~~~ 

~~.*~*ffl~ffi~mi%*B~~o *m~~~*~~£~~•*BWffi o ilifi 

*~•PJ~~•:frffi~m~~~HS*:fr~~~ffi~n•~~~•. ~~~ffi~m 

~oPJ~~~ilitt*~*·*m~~m~~:JJ~.~~:frffi~:ctfir:f:t~~m~~• 

~~-~~M~~~~mo ~W~~-~~*m~##,PJ~~~&mW~ffi~~ 

-~~~ ili~-~J£8~~£ 0 

OO*B~~*~~~fflilifi*:/Ji%ffl~~~~£~~~.~-~~-~~M~ 

1f!J.1'J~~, #~1~ T if:§:k~ ~$ n ~1ttf''i o 

159 



~k..(_t1)'-ffl8"JI~ttl~~JJ)zfflj7~ , PAT ~PTffl-'f}]'Urmf-l-ifiJ §?tU3f-I-E!"J~jjrj , §tz 

tt~•m~~~~~~.~~~~N#Cnoo>~~~•*fitt*.~~~mmili 

~. m'ia~ilEifE!*B"J~~ TOC, API J)H~i.VW-JJ\~ o 

xt-T:i!~#iUmi~, PAT 8"JJJllfflPJk..($tlfZ1:.f=~1-TMi'SJI~~~Et~H ( §t!ffi 
A~H - ~~tt~~t-f,ffiili~t-f)~t•tt~~~fflg,)tJ.y~~-~~~~I 

~~~~~-~ili-~~I~~~-~t-1-*~k..(Et~~~B~~ o 

160 



DW~~~~-~~~~#~-~-~-~~~.~~~~.I~~~.~~ 

H~•~-~~~.•~•~•~-•~~-- ~~ cm~~~-~~~~-~~ 
mili~~~)-~~-•~-m~.ff#.~*C#~~*-•~~*),~•~~

~*~~~.~~~-~~~~~-~~~~•~.~~•~•~•~~~~~~ 

~~~~·~•~~~•~= ~~-~~-ff~-~~-~~-m~-~*- ~* 
~~~0 

*·~·-~~~~~~-~-~~~H~tt*~~-*·~~#~~H~· 
~-~~~M~~~-~~. ~*·*~-~~~~ili~~~M~·~*~~£ o 

j~~~* ·············································································. 

M-~-+EA S*~~~A~~~-~~~*fire#.~~~# 

Fn , 3ft 1ifHF _; EX; it 1: , # ~% t1d.R o 

M-~-+AA &~~--~#R$ti:EX;~~S*~~A~~* 

1-J~~, ::Jt~~~iE',j}to 

•-~-+~• mf~ -~~£&~~m~re#s*•~#~. # 

M-~=+-A ~*##S*~~A~~-~~~~~. #**~ 

~-~~~~~-. ~*mf~£&~~~*##k~~~o 

•-~=+~• ~~~*##S*~•~n~~~-#~. *~~ 

*A~~~*Ao~~~#4EX;~~~*~~~*##S*~Mifm~ 

~.a rkJ fit 1E , J;Z llt 5fU1L 

161 



162 

•-w=+~~ ~~~~#~S~~*A•*· **~•~~u~ 

!fJ,t ;:j(_JJtJJco 

•-w=+A~ ~~~~*~~~~~&•**ti~~~#~~~ 

~~~#~. ~S~*~~#~.#~mm~£~~*~~%o 

• -§)\.+1m~ J'ft * ~ £ 8~ 1. ~ {IJ ~ ~ :1:5;] s ~ * .~~ tit ;t 8~ _I ~ ;!;)\\ u 
~-~~U*B-~#*~*~~. ~--~&~~~~~M~#;t , # 
#~~£1-~~~~kM~;.jf~~;:j(_ o 

•-w J\.+n~ 1±.1.~ 8~~ - ~&. s ~ 1JiUt ~ & r11 tbl¥1-:t~1t1. 

tbJ ~ Jt 1~ %" ~ 0 

M-Wn+~ 1±.~-tbl~~~£ . kJt~~~~-~-~~~~

~tbJ~~~£~1-~rlU~ . S~***·~~. ~k&~~~1.~~· 0 

M-Wn+~~ 1-~rlU~S~~~~*·~~ . ~k%"~~~X 

%"~ o 

•=w*=~ ~~-~~us~~~~~%"~~~x%"~-~~~ 

~{ty JX\,~8~ ~~ 0 

E=w*=~ ~~*M~S~*B~~ . --.I~~m-~~1.~ 

~- ~~m~Jt~~~~~f~~~#m~~. ~~~~~~~&-~# 

~~*~~£~~~*~tbJ~o ~·~*S~*~~o 

•=w*~m~ ~~-~~. ~s~~~m~m~~~#~~-~~. 

~~#~~~&~mm~~#~~~*-~~-~•-M•~~. A~.I 

~ ;J;J\\ t.H§ # o 

•=w*~~ ~-~~-~~m~~~1.~~ . s~**~*~~ 

~~~~£~*-~~-~%~~·~1.~~~ 0 

E=W*A~ *~*~~~~~*0~~~. S~*·~-~Jt~ 

*~~k%"~-~X%"~~~~~~~ o 

•=w*~~ #m4~*a1±4~~s~•#~~ . •:t*•~* 

1!~-li¥-ffil, ~~~}Ubr~%"~tblo 

E=W*J\.~ ~£4~, # P ~S~~~~5~o 7ld~~~~5~af . 

S~*~~*~-~~U-~ . •:t~1.~~~~-#~~~- o 

•=w*.n~ •~#~~~~rlu~i±~#~~~~ c~~£~% 

~*~M)~S~*B~~ . ·-Jt~-~~ . #~~~~o ~~.I#~. 

S ~~JJIJ~~~* o 



•=~-+• ~m~~ ~*~~~~~~~*•tih ~#~, s~ 

* * -t fl#l' ~ ' l!ff Jl:. 5l ~ 0 

•=~-+-• s ~ ~~~~~~- *~#••~~~~~~·~ 
~~*ff~* , -~~*-~ft o ~*S~*~~o 

·=~-+=a ~~#~~~~~-~ ~~*S~~~, ~~-~ 

{P~~ o 

•=~-+=• ~~~~, ~£~~~~~~•s~~~~~~~ 

f1* : 
c - ) ~~:7rJ] ; 

( :::_ ) ~~~ ~ 3t:t: ; 

C _::_ ) ~ £ fP~~Mf4~ ~ JE 1ifti; 

( IZ9 ) # fp 1§ ,~, ~ ~ jf ;pftj ; 

( ~ )~~~~~·~~~~~ JE # o 

#£~~~~~~**~~s~~~~ , ~!!ff ll:.~£~~~~~ 0 

·=~-+~• ~~~~-~·~, £~#~~~£.~~~~#~ 

~~~£··*~~~~~' S~*ff~·,*~ ili~~~ ' ~£~~~ff o 

·=~-+Aa ~~~*~ ' ~ #~~%~~~~~M~S~ ~ -t 

A~·±~#·~- , **~~0 ~**#~~%~~~~~#~*$, 

S ~ ~ l!fH! 1'¥ ;I;Ji~.ti tA if o 

J:\ jf-3::~~~ ~ r GMP /fltk~lJ 1*J fi.: 

• PIC/S GMP Chapter 5- Production ( m:n~ 1=.F ) 
• ~00 CFR 211-F Production & Process Control ( 1:FJ::i:iif11H~iM) 

• ~ 00 CFR 211 G Packaging &Labeling Control ( -§;fJ J::i;j:~~t£11JU ) 

• !IXM. GMP Chapter 5 Production ( m :li~ 1=.F ) 

s.t JilliHtft!Ji JG 

s.1.1 ~G*4 

163 



~~rm~~~~~~g~~-~3ili$m~g~, ~~~~~~~~o *m 

~~~~~~~.Ir~~-~-~~~~~-~~~•~o ~~~~~£~Ir, 

~ ~ ~-71' IPJ~ £~ Ji 8~~*-+• ~, ~o?Rf*~*-1-g, !?1J1~JH!c*-l-g o 
~Ji~~g~~~~g~ffi~~.~~-~M~~~K~~M~$~-.~~ 

~~~ffl o 

Mc;t<;j.g:I:JJ~~}t.:{-ful§~IJ¥:8~~~ JJHBJ-~. m~fti:~~ GMP 8~~>Jt~:@:fO~fr o 

EI3-T~:i!~Mti~~~-~:l*f'Ft~~?K't':EJ0 C ~D: ?@J3&f:e:X't'i, ?@J$'11:, f3-pg @itn$:~MZ;J~, 

tta•~, ¥®••~,~~-~~)~~~.m~mffi~~,A~~~~~,~ 

reS:l*f'FJ?1J~~~M~tt£~~~4~~~g~~~~~~~*·~- o ~~g 

m1tffl8~* '~ ~~~-~~•~*f!~;t"!-8~JTI;~~~J11J fo~*-l-:!J1*~t o 

~A:l*f'F~~m~~*&~T~~-~-~tto ~T~-T~~,~•~rm* 

mftmN,~•tt,mMtt~~*.m~m~~~~-r~~g~~Jt~m~ o ~m 

~~m.~•~~-~~*m&~~~~~A~*•~o ~~:JG~~~~-~~~ 

~ J)] ~~ m rBJ :itt1-T o tF :7g ~• * ~&, ®'! ~ ~ 11trrt ufumtt: rm *-1--IJZ-jf fo ~ ti~5c ~ I?1J .Ltx 
JZ. ¥~ !4MD¥~ #J o 

]gT~~xJZ.~~. ~~~~k£~~-~~~-~.~~-~~~~-~. 
·J§~-~~;~k~~~~~k.~~~-~~,~~~~~.~~-Jt~B~ 

~*...J- o 

~*~~mT~~~~~~~3&~~~N~~~SMAA~ea~m.~~3(JZ. 

~~~~~o ~~.A~~:/J1*~~·~~~~-~lttfi~~~-o fPJ-~~pg, 

Qfti-f-~~*...J-:itt1'J~Aj*f'F o 

~-T~~ttmt~~~C~: ?@J3&.tt,?@J$tt,~pgM&~~~,tt·-~, 

164 



¥®••~-~~-~~).~~·~~•••c~~~~)~*B~•~•o ~• 

••~~~~~~.~~~~~~~~~~•••~~~M~~~m·~~~~~ 

~~~D o ~~M~~-~~~~ffl~-~·-·H~~--.@~~$~-~~ 

nf~~~-~mT~n.M~~--·~~~~-~~-~--~~ZL~~~o 

~~--1-iiM~£{1:j:t!'EiJ$~~1f~IB8"JH1ti, ~~-~@C~--1-tit'FM*j~, r\S'J~fiiJ~~I;rJ~·, 

$~~·FJ'b~AJJ1:10~JW"t?¥U1ft o ~5z.tW~~fft~i~J3iJ~s"JJffi~--tat, ~ IV.~fflA 

JJi•{l:j:t~~~®~~%H.ffiH~~~~~~n~~~fi~ o 

B. EIM!af-f 

~~~@C*~.~~~£T~-~#~~.~~-~--~ft~~$·*~~ 

~~n~*A~~~H.~~~~H~~-~~-o ~~*~$~re~•M*~~ 

Jffi~~~~~~--H~.~~~mmh$aM~~~-*o ~~~~~~-·* 

~~~-EZtst~tnJHt•*- J1JE~~~ nMh1<~H:k~~ n ~~m. ~-~r&~~---t-m ~** 
-~~-~. ~m~--~~-~%@C~~~~Uat.~•*~~W~o ~~~~ 

*~~i9:HM~~·~-<1E1ift!"6I#, ~fm"6J#'Iit:.JJ,t~o1iiJ:i!!f*'f5~~3tJZ.f5~ o 

a. ;j\J}:]f{'-i-J!i 

~]tm~mmN~~~*.m~~•mfflm•~~AA~.x~~~-•~x:k 

~~;J-'4, Jc{lJ:~ o 

~~~~-M~•u~~~•~*~m~B.ff~-~~~~~*;•~~m 

~~-ft~~~-H~~~~AA~.**fiTB#~mo 

~-~•*~~~-~~-m%,~-~~-~~~m~.m~:ktt•~~# 

t#J?K~~~--1-, iift!{lt!J'!~:m~~x1~~--tm:m~ &~ufriJ 0 

~-@C·ffl~~J'b.~~H-~-~~~-~~ffl$~$~~~0 

b. @C~--1-

~-~~-~~~*m~~Jffi~*B. ~~~~X15~~~~;F~*ttMm 

mi~mm~~5z.tnm•*B~•; @C•Mfi~~rn~=A*fi~~.•~~•£ 

~~~-~--~~~--WM~Mo 

~-$~~-:10~~~-~*.~~~~-m%,~•~0 

@C.Mfi~.~M~-~BMffliA-*Q~fflT-~~-··*'mffl o 

165 



c. tf#m@l 
~-~~-*~£m~~~-m~m~tfY¥.~-~~~£ffi~•.ffY¥M~ 

·~~~-ff~~#~~~tto ~it~~~-~~~~~-m%,~:1:~~-~

~~llf*,fil,~, %~:tlf~f-H~~ . Wtt:tlf~ill@l~~.YDI&,~ o 

d. r¥ftm 
*~.m;t¥x>t f!T ffl¥0 ~ IK:l:!!-:t?Jci&t1rrit~J1lli~:itHJ-m1~ o 

• ~c·f!T~Jtl~~it~r$~1!mJE;ffloc.bU1Hi~OC~>R, :ff1£M;B(#£lo 
~•m~*~•m~•~~~-~~~mg,mffi~-~~-~••% , m%, 

;ff5fJcM EZ.J!nit tiC~~ o 

~•M.~~~~--.~~m~~~••·•~~~•;rrk~~~k~~ 

~~-~~~~-.~~~~-~~-0 
· ~-M~~.IA-~Q~ffl~-~~-.~~mm o 

166 

· ~-~itM~~~~~A~~.-~f!T~~-~~-~-~- 0 

,, ,, 
:' 
' 
' ' 
' 
' 
' 
' 

l':i 

!J&J.'t3J-:J't1t 
1'4'ia!IR~ 



~~~~g~~~~~-~:A~~~.~~~~g~-~~~M~~-00~ 

00 5-2o 

~1'-I~JK~::t9=', ra/$2:~m~.3f:l:!gJ!J3t o.36~o.s4rnJs M.~illJrJ1tZ9J, 11t:m1i~ 

~~~~~~~~~IK~9='*~~~~.~~-~~~~IK~~*~~~~~*f 

( 00 5-3 )o ~~~Fo:fJHIFtJ{A:ctrm~~ o 

""' ""' 
~ 

r------

\ \ ~ ~~ ~ 
I I 

::~~Ht*tFI2!: 
/G~~IR~: . -~ 

( :X*tF ) : *1? IR~ - ·+-------
~ s-3 f~iH.PIRif'F~, ~~!R, ~fif*t.PIR 

~T~~~~~-~~~~~~X~~.M~~~-~~m~~~g~~~IK 

rt;JJt:H=r. f$-If.t::'i':mtJ{~Fo$~~ft~t?JKrt;J o 

5.1.2 it~*u I T*i I ~*u 
&~~~-~•-•~m~~~~~-~~~.m~~*~~I£9='31'-•~ 

~~~#~~-I~~31'-~~-~&•. ~~~*•~9='~m31'-•~•~** 

167 



5. 1. 2. I iMfft 

1:i~11'~B ------------

fllU *J'L:!Hf!:l.:w-* i\U~ nlt~;ff- JE%ii\: ~ ::fc;j \ 8'9 !¥.UJ'L 8'9 f*fF 0 Ilt tlfj ;ff C!Jl !f *' :¥4 ~TE 

~fi-~fffi.-~~~~m~~~N. ~~;w-~aS~fFffl o 

~~~#*~m~~~~~~~~~~~m•r~~~tt*o ili¥*.mm~ 

m~~tt*~~~m~$ffl.~;ff~~-~fflfimt*~m•N.~oo•~~~*'~ 

fflN, ~ ~itJi\lfflt!:nlt*8"J/F ~~~, t~:tmf!lU JfiJ 8'-J~JE'Ii o 

¥~~TI1U~!Jm:f:-l-8'9~1~::k;J,, *1L1~*1'1J, %~. *i!iHR, 1£~~~Jf!J 9=t 8'-Jmfft;N, 

~~:ttfi9=t*OO·~~mMm~fiNm~~~~~~~I~~-~~~-.illffi~ 

nlnJf'i:\'18'9~· 0 ~~8"JB*1L*J'L1~::fc;J,, *1L1~*1JJ, B*1LWN, ~ ff'/i, ~TE~'/i , 7.K 

*£y~~TIJU~n\t~8"J£~f*;E.ffi o 

~~~~£~~*'~-~~:w-*m~~~.~:ttmM~ff~mt~ii\: . ~ii\:~~ 

~ii\:. -1'};w-1i$ nltE!T\W::k;J'B~8"JfllU*J'L1J~, # %8"JffiJf1J~;ff ff~~:f8$mffrt o ~ 

~~~ffl!lm~$~;ff~M~~~fi~ff~nlt~fi o ~~~~~~~mMm.~~~ 

$~, :lptlj ~-~~!Jm8"J~JE'Ii o 

mm~ilitt*£~ffl~ilim~~~~~*~~-~!Jm·~~~-~~I~ o m 

m~m:ttfi9=t.~~~-~~R~~-~~A~mm~.1£~mm~mM~Rm~ 

Htmm• 8"JfFfflT. § J'G~%-!lm:f:-1-m~~. P~~ill1-T*1fff8*~¥~~. i!~:f:-1-R~*<P• 

~~~*~~-~9=t.-1'}ill-~illfi~mf*fF.•~~~mm•ff~!lm~~m*~ 

ili o 1±mm~ilii~9=t.~~~~~-~~~1t~ o -~~A4~M~m~J£fi~ 

mmfi.~~~~~fiMo ·~~~M~RR~~m~!lm~-a~N;ff~H~~~ o 

1~m~ :±l:il11J 9=t##~:tttmAt~m1fu. ~ ~if1E£•f*-8"J!Jit~~~1-t¥HN. t~iJo ~:t"'-8'9 

Mr~'/i, t~iJo~ilif~8"JfLM$R-~*WfJt C!Jl-!f~f~~fJJJl o 

168 



A. t~Y*iM*:\l 

a. ~l!f%tfiM;¥Jl: 

~~~.•~~~~m~A~~m~.-~l!~~~rmttu~rmtt~m~w~ 

B~W~~fflilll!~~m~#~~•~~~~o ~lfm~~~m~M~~~~~. 

X~~~~~~ft.tmtf~.W~nffi~o ·~~~re~#~~~-~~A3ft~. 

~~.re~#tmttm~~~~~A~~m.~tt~~o ~~~~~M~B~~rr* 

~•m~~$~W#Gm~*wma~.~m•~*B•~·~*m*rr•.~~ 

:iti:1-TT-~, T~~}R~x~·T-B~:iti:1.:Y;tiffffi'.;fJl: o 

~#~A~~W~l!m~~~m~~~~~·~~~~*o ~I~#~~~* 

-~~~o~•mn.m~ffl~#~~wm~~.*fflK~~~o ~ffl~~m~~ 

i!'JL:m~fffi'~~m~fiHfc11JU~:fJoAJ~~1fiJ. #li~r_rum~1tt£11JU:IZ®•~ o 

~~~~jj~~~~~.~~~~~-~~-~~~~~*·~-~·~.~ 

#~~~.~~~~%~,~#@N~o ~~~~#~~~~~~-®-~#~: 

~T-m~~~ . tmtf~~l!.~~m~A-. ~~ftW~~~A~#~~~~~ffi 

oo~~-.~~~~~~~~r£~~*0 ~~mm~.mm~~m~~~~.~r£ 

~tf~~:fn1\if C ~offiJ;E, ~iJ1EU1I ), ~X~~o-~~U1IE!Ptlj~11JUi!'Jl:~,g~~Oj;6o 

~J!fmj"f~~~*·f£~~--~~~J!N,~tf~Jf~,~~~~ o ~~J! 

Nm~.~#~~~~~•~*·•~-~~.mmn~••~~~.~~•~m 

fftt;tmtf~l!~-~.~~~~·*··~·*·~0 

b.YfJ±11JUi!'Jl: 
1J'fJ±~~%1J'fJ±~~~1J'fili·~~~~~ o ~~~~~~-~jj~~~~1J'fJ± 

11JU;fl.:l.~;ti~--~: ~;f...\-, •;f..t¥~~-+m~ C 11JUtxM) -+11fJ±11JU;fJL:-+T-~---+-~ o 

11fili-~11JU~-~jj~--~: ~~. •;f..t¥~~-+11£~ ( 11JU$J::M) -+11fJ±11JU3/EJL: I~~ 
~-+-~-+T-~ o ~~~·~-~YfJ±~.~~YfJ±~.•mYf&~.Sff~Wm, 

•~m~o 

~txM;ti~~~l!tmtf~~~txM;ti~-•o Yfffi~~~~~~m~~.m~ 

~:£-'.~~, E!PtxifJ~:)If-.1J ~~ffl~~jjffffi'!XXJWt~fFf o ~T-B*-\lt~'i"'t~J~~JfiJ~Jl\!

~~~~~.~~~~~A·.~A~~Rl!N.m~~~.~~l!.~~~%~ 

8Jt~~~u~$J::Mlm•~*W o 

169 



:~_Uil:8"J :*:;Nl&tlc-TYiff IXXJ 8"J::PL1~:~x:fff fE$f?;_t 8"JIL1~7c;J\ o ::PL 1~~;J\, J®f;ffi:8"Jl&? oc 
~7co ~~~~--~~~J®f;ffi:~l&;)Jt,~-·~$,M;ffi:l&;)Jt~jc o J®!;ffi:l&;)Jtjc 

;j\~ O[Qj fEJti)TW(;JJ:it~lj);JE~I!r, ~~~o[QJ~J'b 8'-Jt~i±\OC I ~fJJ{OC o 

:ktJtl~1li~ ,8-rut::ff:bo•:l!oc, 31ffEJJoc, ff~IXXJ 1 31flli:flHL1~;fllmimBti'SJ~ o :bo• 
:l!oc~~, ~#~M~~~~JE*,•~~~~,m~~~-·~~~;m&noc 

~jc, ::PL1~~;J\, J®!*il:~1iJE; miQI!Bt i'SJ~k, •*il:~IQII~, {§_1iJE)Jt~1i! o 

c. mt1-t;;t(11i~ *il: 

~m~&~~mTW_t~~mt~fflT~W~n~mt~~~,~~~-~~mt~ 

~~A~m~&*•~~J®f;ffi:~~~ o ~-T~~-~~•~~~m~,~;ffi:,~~ 

-~~fi,X$-~~~o ~~~~::ff*m*~,i'JrE~*W~,~~*~••c~ 

Yiff~),~-*~ ' *m*~o -~Bt,~~~&*~~~-#~Amt~;;tc~,M* 

~~T~~Yiff~~A~~~oc~~mt,~~#~mt~~~Tm~~~,~~H~~ 

A~~~,&*H~-~~;ffi:,~~~-~-~~~, ~~~~~~~,~;ffi:~*' 

m~~·~m-~;;tc~~~~m~~,~~~~~~~lli##*fi~Yiff~;ffi:o 

~mt~J;tc~;ffi:m~,~&~~~~~ti~;ffi:o ~m~~~-~I~~, ~~::ff 

~~I£:rn~ , ~~~w~~,~~i'JrE~;;tc~;fJI:~~*mrn~I£ o 

~tt we • ~ ~ s"J we ftj: , ¥Jrt 1-t;;tc1!i~ ;fJL rJL ~ ~ *~ ~ nw JE Tffi 1Effl * 8'-J J®r *il: o 1Ytl ~o , t1fl 

~mw~~~~~mt~;;tc, ~-=t;ffi:~•~mill~,~i±\~J®r;fJI:~~~~rn~~•~ 

~ ~lE 1-t;;t(l&; JJt~f~ *' £ IQI] £:7'tffi" 0 

~mt~;;tc~;ffi:~, ~#m*•~~~~~m~mffi~-~~;fJI: o ~;fJI:Bt~~~ 

*:!&$, ~T~/i~JfiJ 8"Jm~, J]f-:;r-J.*il:lJt8"J~o[QJ~~ , 1*~~??&8'-J~o[QJ:f&:lc o ~o*m• 

~~~#~mt~~~,&~M;fJI:~*~tt,~~~~~;*m~oc~~~#*oo~ 

M~~~~;-~fEJJ~~~~~:lc~;~-:l!JJt~~&~;ffi:~~~~~:l!JJtH~ 

1~7c;J\;fo~~'i:E; ~oi8"J~JJt~o[QJ~-8"J~~,I:E~M7.i!VtiOC o 

i'JrE~;;tc~;fJI:~:k•~~~-rut::ff~•:l!oc,~#~oc, •~EEn~*m•o ~ 

•:l!oc~~, ~#~ti~~~~JE*,•;fJI:~~~,m~~~~•ttoc~•~~, 

~~·;ffi:~;ffi: , ~m~$;~tt~#~oc~~mt~;;tc~~~~~~~, ~oc~*, 

Y;lE 1-t;;tc~ t~JJt7c, ;g~~~lf;\J;tc; •1-tEEJJ ~~ffl-T~~~Ii~JfiJ.1-t~;J\·Y~, • 1-t 

EEn~7c, •mu-~;J \, ~*iL~~~, •1-tEEntt:lc~~~~ oM•~~.=E.m~; m•® 
~mt~~#~~~~m, m•~*'*~**~~, ~~~-~~,m•tt*~~ 

~~o[Qj~~$o J®f;ffi:8"J~·xt~-I)r~OfEJti£8"J~~::fflt~8{]~ o[Qj o J.i!Iffl PAT* 

~1!i~ 1M*il:I£~1~::ff=M £!}]~, ~O:ili~I~~ ~J'ti-i~~;f~?.OOtl ;j(*, M*iLt~VE*rJT{)(~~ 

170 



f&~~ifftl!flL:i:Hi::ffj:l]Mi~~*'18"J::k;J\fll7t~, 1'MflltQJ~UWTmtl!flL~}<~~ o 

d. ~*mU!flL 

~*~!flL~~~~m•~m~•m*~u~•~~-~~B"Jm~~~. ~mm 

:illd!m~ ~1i~iffunX:l3ft)j:k~•~~!flLB"J:JJJt o itJt1±ZJ&v# ~en %nX:.®:*'I-~8{)~~ , 

~- ' iffJJ*-li:B"Jit*i, .@::f--\-*13-J.](:fiQJ:Jt 70%-80% ~Lo ~gJ:iffU*-li:it*i];}: Jn::f--\-*63 
•m*A•~u~nX:*•*a~m~~~.~~~m~~mu~~~muillA~• 

~~-•~u.••~B"J*?tillmm~.••~~•~mnX:~~~*•~u~.~ 

£QJ~-~~-ili*'I-.~~~~-~T/JB"JiliQ~A~m?t•B.*-~*·ili~ 

1*~*· ~~~mmfll~rmft~t-li:ili o 

~*~*-ll~.l**'l-*1±~-~~~*nX:a~~*-ll--~-*~B%$:, ~.!lt* 

1-tu~~* ~•mu !flLm 8{)*11$14 o 11t ffl 8{]*1-tB~ ff.1J s:\:•1-tB, ~ ~:r\:•1-tu, 

. { ,,J:\:.1-tft o 

••8"1~--&~m~~R*•B"J~~~*o ~~~*~~~m~~. ~~* 

~~~11t~o #~~~m~~~--*~*~-~.~Jfll~~~&B"J~~~ti . ~ 

m~m£JJ:t'm:f-t8"Jifftl;fl1, HiffH~~*1::fc;J\~:I:!g~ o mrm:~~m~~li:~••mmt*A ~ 

•~.~-~!flL~&~~~B"J~m~ti.~*'l-:ft~•~~B"J~W~~~*· ~-~ 

~Jf, iffH~B"J~!flL!flL1~7t1'JJ~I o 
*li~~~-H~~-m~,~~~~,-~ffi.1J,m•o ~@~•ffi~~ffl. 

~o[OJ~Jfl[8{)Jfl[1~::fc;J\, *00%~5fQW ~~ o 

B. =fl!ftUlil 

~Jt~!flL11tffl~~-tt~~ ' ~*~?t-B"J~~~R~~ff~nX:%~~~~ 

ifftl!flLo 
a. ffi J=f Jtifftl *1 
~~~~!flLB"J.®:•*'!-m~:l:!g~,ff~nX:::k1i~B"JJ=fC~))j:k,~~it~~*~ 

8"1%'5 IXXJ *1-T~wfll11Hi¥, en1~~Jfll o 

ffJ=fJtifftl!flLB"J*ll~mtl ,~-H~ ff.1J, ~wnm~fllYi'i'f!XXJJL1~::k;J\ o ffi.:h~::k. 

ffnX:m~~!flLB"JQJfftt~~.•~~~~-~~;~wnm~fllYi'i'f~XXJR~~fj:lj~~ 

jj!JU;(~~Jfl[B"Jjc;J\ o 

b. $~ffJtmU !flL 

mffJt~Jfl[~~!flLttmB"Jtt~fi~-~~Jfl[B"JQJff~fi~ o :Jg~~-ffii£~ 

~ffifftl ~~.1JB"J:J'.V:!%, ~-~ffl1.£~JE~:f-tW~1-t?JT$.1E£8"1ff.1J o 

171 



~n~~-~~~~R~~~tt~~-#~~:mffiffi~.m~oom,*~~ 

N.~wn~N~~~R~o ~~~~~-~~*~.~-~~*~~N~•m~ 

!if N~±5J~, :&l~~~ uflil~WJ5~~::k;J\, ;¥~1:£:5t:tll .!:J:it:It!if N;fJJ~£N o 

mffi~~.~mm~•~~~~.A~~~~~~~ = 

· ~~ffi~m~ffi. ~~-X. m~~~*~~N~-~ffi~;gmXNo 

· ~~ffi~m~m. ~~*~~NT. m~~~•mxN~•~ffi~~~o 

H:xt!ifN;J\~~;j<:-f, ;E=t~ff5.¥.11i~ *;j<:-f1LU!E:U~~-~*t-fBt, PJ~r-ltt1£*;j<:-f:tt~ 

*~K~~~.1±~~*Amffi~an.~~~~~tt~~~~w.~~~~!ifN 

*::k.M®~~~~n•~*~.~~x~~~~~*-#n~~~~±5J•*~~ 

~~0 

1±mffi~~.~~-~*N~.~~-~ffi~~~~~W.il5mffi•il~~ 

~~-~o ~~.~~~:tt~~mffiffi~.K~ffi~~-~*~·*~~-~WN, 

~~tt~Wn~~~*~~il~~~~~~o 

~~~w~~~-•**m~.~~-~~~~**~:it~~tt. ~~*~• 

I!:;~{4 o 

~~~w~~~-~~~~~mSH~~-*~~N.mN~o *~~N~S 

H~N~-~il;f§~l+*8"J#~. :IJn t-t~N;f§ t~-Tt~H~~:ttt1c, ~17 1 ~:1Jn ;j<:-f o !f'~t-t:It 
m.®~n~~-~;Stf~~~~r*~~Ntt~.~~1±m~~~~~~-~ 

~ o m~~~~~T~~1±m~~~woo~oo.woo~oottm~~-~~~•-m 

~~~:5t;WOO~OO:ttK~~~~~-~~ o mN~~~~tt~~~~~-~-. 

~~~~~-~~~-~-o ~WmN~~*B:5tm~~.--~M~mN~~-T 

m~~~--~~~mN;~~omN-HW~~~~mN~~.~~~m~~~ 

~~-~~o~~~-. w~~~o~~~~:~tm~•; om~mN~~~~~~ 

t1HH~~;fJJffi~ o 
~~~l:H%~15, ~tk:~-HW*1-T~W. ~-~tk:~~W~~W::k;J\(J"J~;f~. 

11tffls"J~W~~3::~~m~~w. ~nntm~wm , tti~~wm~o ~Wtttl!L ~w 

m~5in$n~~- vii¥ ~JL 1:£::k;J \:xt~1:£::k;J \JJuflil~::k, ~wn ~·11c, vii¥~ ~JL~;J\, 

~n$J§(J"J~;jfj[(J"J;f~1:£~;J \ o 

172 



·~~~~~~w.•~~~-~~mm.m~~~~~~~ff.~*m~~ 

:f.jpJXl.o 
·~~~~-~$~~~~~~~~mtt.~~ffl~~~~B-~~~-~~~ 

~C~~~)~-~~~#~~-~m.~mtt~*~ffl o 

• 19:7f:-l-$~~~~7f:-l-~i;f$, ~%, l[t~{§)~,, :fH.ti5lE81t!tA.:itH-T2t~, 1ii§~ 

iE1ii§19:*4, ~j;~JEE!{])l[jj!ff:f:&&:fJOA~7f:-l- o 

• ~xt1ffU~~11JUJE~Jli[E!91¥1iti~:t!tij, ~ti:J~J£691-=ffiti~!tlW r*l{~ffl o 

·~~~~~m~~mm~.~~*~~~~~~JXl.~.~*•~~-~~~ 

M'~1)-~g ----------

~-~~m~n~~-~~~m~~~.~~m~~~~~*~~~~m~. 

MW~~~~~~m~~§~o ~£~~*$~**·*~~*~~~--~~~0 

~~~~~~~~fi~~~~ffl~~-I£~$~~~~~~£ 0 

~r~*¥~1t~:fJo~:1JJ:\:~: ~1~~:no~ , xt~:no~, ~mM:no~, :frEI:!1Jr:r~~, 

xt~~T-•ia:*~ = .lf§J:-\~•u. rnt:1taT-•u. ti5'rT-•u. 1JF£7lt~•u. Jt~ 
,lf§J:\;~-ft~~l[{.{.JJI(~-ft~~~11J!J ]f!J ~ji1jtffl~~-ifit-J} o 

.lf§J:\:~•B~£m~~. ~~~m~~-~*4~~-.~~£~~~m. ~~ 

*4ffltm~xm•l[~o .lf§J:\:~•ft~-~•~~~-~w.~•~~~*·~* 

~1lt o ~~£M~7f:-l-ft~rH~ili*~***J1m~1R.~~*•~~ o 

~~JJI(~-~D~~~~~-~~~-~~mr~o ~~T-·~~~~~TW 

_tjj~f'kli&~~)jj\~~)jj\~;f:-J-~%nlG "i~~JJ!(" W:itt1-T~~--~, 't~-~?91~ 

~~-~fi.~-~-~ o ~~JJI(~-ft~-~£~.~~£E8~#ft~A.T-.ft 

r*J~$R~~*~~C~~)_t,~~~~~~~~A~~JJI(~~~~~~*~~ 

-~-.~-E8~~~A.~M~~.:it!W~~~~~~-~.~~~£~~~~~ 

.LTMZ9J~~fi~~~~- o ~-~~~£E8$•omW.~~~M~~~~JXl.* 

•u.~*~~~••m.~~~*JXl.*mmili o ~~*~•ft~•~•~.~m 

~~-~-tt~Jf-4.@~~ffl~~*•~-~~~n~Gm~~£T-•o ~~*ey*ffl 

173 



~~$fl.~~-~ttw~~~••.~m~•~~mm~~.~~m~ttw~• 

~~:Jt ~!h:k:ll:~~ 0 

A. miA-T~ 

~~~~ft~~~~~~*~·m*~~#o-#~~~~B~*mm~•~ 

~. ~~·$*~ ~~~fll:l±\ 8{J~~!:H[JT~~~1~%£fJT:it!:A ~~~o i&t48{]~~$tt 

~. ~~~mw~~~~MN~~~~£~~~~~~%o ~~-#~~~~~~. 

en~~~ 1*19&~1Jo~B. f£:~~&Jm.tt -i'XF££li -Ni'X1~jiJ1Jo~, m f*.iiE~ 1*1 ...t, 
T.&~1*:tlii*1F£~#k:J:!g~ o xtr:k2?J&IIDf*1!Ju :1fiJ ~£, ~1*1!!N:Ii~ 60"CNPmJt 
~~~~*o ~~B~m~~~.~~~~B~~~~~-~~~~#~~.~~ 

#~J:\:11tfflr/GffiH~1~*8{J~Jj o 

Y;lE1t*±~EI3~1E1t**f*, ~f*-*1JJ9&:'li ( ~o9!Hffi.~ ), ~IID*~9&:'li C ~o~?J!t 
ft~ ), :it!:JXl*~' fli:JXl*~· !Jmt-J.fll:l±\ D~~J3.M o 

~~*~~B~~$~-~~n~~~~~f**~B{]:fl,f£:~~±!g~~:Jtti~ 

~£.& o ~m~~~$~_t~R-PX;-~~~N~~~~~S{j~~ o 

:it!:JXL~tt~m. -fi~ttm, ~,~~~ttMB.~f*:it!:JXL~~~B{] o ~1*tt 

fi~~~mN~MNB{]~~ o m~.~*~~:it!:JXL~MN. ~~ttfi8{]£~tt~m 

jiJm~ o 

El3 r~tt~1E1t*8{)~~1E~~11t:k, m~~£ ~ 8{J~ff!;h~0f*Jl:~ ~tt?l!tftffitB~JXL~i, 
~1*3~1±\JXL~~9&~~~9&:'li~~~~*~•~m~ o 

~1*B~~~~IID*~9&:'li c ~o~?l!tft ), m:lltf±~£~*JL:, ~at ft. it~~~ 

tto :!.llt~f~~1flt:1t*~~B~m ~:lltf± 95% 11:1~~ 5!-lm s{J~:flL o 1~~8{]~1*B~:31t 

~B{]m•M~*~•:llta~~£ o ~~~~ffl/G~mttMB~~~.~#ttMB

fiffl~~n~n~/G~mM~.Jm.11tffl&~~ffi~~~~ttMB...t~~£~~0 ~ 

ttMU~T~~~JXLmC~#~~m~~-~_t~~~~M).~~~Bf*-1*1~~7 

~ffis{J~~, 1*-iiE:IiY':Il: s{J~~ffitB o 

174 



c.~*~ 

-HMM~~~-~~·~··*~rl~m~.M~::k~ffi~~-~~~rr~ 

~w. fte;fl.:L~12::k;J\£:!:5Jq o 
m:tJLtrL~J~W147'1~-T~~IXXJ, ~r-H%m!JJID!~:/JJJID!, ~IXXJ~=FL12::k;J\ 

*·~~~~~%~.~mJ%,1J%.~-%o -HMe~m~.~ffl1J%R~IXXJ; 

~~~~*~~-~.~m:JJJJID!~r~~•%~1XXlm~ftm.~~•~~~~• 

~Wo 

-~~~-~~#~~~-:rm~~~IXXJ~~.m*~~~~rl~•~~-~~ 

:fJL12::k;J\, ~o~-:rm~~'i9C, 9ii¥1XXJfL12~;J\, -~~-~;fl.:l12~;J\ o 

*mi£•~.~&•~~~•~m*~=&~~&•~.~~~&M~•~ 

s~•~wrl~%-JR ~*1-T~%. ~Y"n¥% ~1~¥o ~*•~fEI-&~wrl~ o •*-lr-JR ~--"3 
~--JR~~~@ffi~~~*ffl~~~~~-~~~~-~~~~~~if~o -~rl 

l~, -~~11ltl ili~-hi~, ~m~rl'i9C, m~~~::e:r.mm*JrtrLe*Jr~~.;:r.3&~~--+s"J:r.m~ o 

A. mi:A:-=f~ 

~~~-~~~~-M~*·~·~~~mmtt~~.m=~~~~a•;w 

H~~-rlfi~~~~~m~:f:5JqttmW~£ o iR~tt~~~-ftW#~~~~~ 

s<J¥1fi1_~5fo-JR~rlfil_~:<:i8Js<J£1~VJ\-'F 2~3"C, 7'17-ft~1i:!:5Jq, :JZs¥0-Tiirl*i-a:r~. w 
#-~-~~*~•·*~&~.m~~~-M~.MW~-~~~~~&N:l:5Jq o 

~)7[-, -T1ill~~~~--+~~§~rl~. &,~Bt~~-ll~fHL, ~ft~4:~rl o 

~~:/JW~~~~~-T·ft~~~~~-T·ft~-T-I£M.~Wffl®ru~o 

~M~~~~~~~~~-~~M.e~~**·~:!:5Jq~ o 

~Frlfi-H~o~: 

a.t@:~il~ 

Mffl~~~~*~1i~-~.~g-JR~-JR~.~~~#.&MN.~$M·~ 

M~o 

b. ~t--+ 

-H*fflAI~M·~-A~-a~.~~a~-~--~*::k£#, ~M-

175 



~#J-Jll_Yf*.ft:!!g ~ f-m1± .::P1&d! 9=' o 
c. =f:l* 
**~~I~*B~~~-.*~-=f-:1*. ~~1±-=f:l*tt~9='Rft~:!!g~tt~~ 

!Ht =f1i sf.J :!!g ~ 'li o 

~~•*•~~~~*m•.*m~N. ~N. =f:l*~~.=f:l*ft~ma.• 

~~~N. ffl=f:l*·~~-. =f:l*tt~9='~~-~Rft~Rft~~~~~ttB~. 

#1±~~-~9='F~~~o =f:I*~N-~~.fiM~~~~~.#~~S~~*· 

d. iEP*-4 

~=f:l*ft9='~-~~-~~U9=t.*B~-~tt~-~-~. ~--~~.~ 
J!lf~~~Jt~ 0 

e. ¥fi:tm 

iEP*I-~ . re•~~-~~~m~~~#*BW#.fi~~m~~·~~*Bm 

JJ!!.mYF-r o 

a. ~f=!Wti~ 

~m~~g~*B~~~~.~g~•~~ - ~~~#-~~N.mYF-rmc~ 

~JJl'Qffl¥1J sf.J!f'm&i!tu~~ . t~.ttxt¥¥J?s sf.JU~IllZ*ni'liJJX;:5t~ m. ~Qo/m~<t~m c &,~ 

Bt ), 75TE1t]5f(ttrm;;fJJ~~ttrmfpJ~!JlZ1*~~ fflt~FiJ~ o 

b. J:*-4 

~-~~#~~~~~~m~-~~~]5f(9=t.~#~~U9=t~~~A~8m~ 

*~-f o 

c. =f:i*ttflil~ :cH.¥~1!JU 

=f:l*~#:5t~ -~~~=~~*~~~~.~~~~~-~*~·-~*~~ 

~~-~~~*~N.*:5t~~~N~~~~;~~~m~=f:l*~*~~.-~* 

oo~~~~ili~~.=f:I*~N~~~~~N~~~~~.tt~~~~.-~*00~ 

~NWM1±~~-~~~*~N.~#~3o~~~. ~f=Ji!t~~~~~~~#; fi 
~~=f:l*~-~~~~. ~~~*:51-~ffB~N.tt~.~~~~-~*00~~~~ 

~~-~o =f:l*~$~~~~*~~m%~~~~~~*:5t~ffBm~. ~~.• 

~~~N~N-~1±~~-~~~*~N.*~~ili*m~N o 

-~-=f:l*~~-~~~~tt~C~~~~N.mN)~-~~$*:51-C~m~ 

176 



Jl<.f!l~i!iitJJ<. ) ~.:ko ~o1:Et11J! -T~Ilfl ~, f§f;J<Ju=p i3{)~7.k:l:~it, Jt* 00i3":171<.7H~1-t 
1't~¥u 2: '=\: "P , p~q w 71<. 7t liZ. s'H" JE ¥U * oo, -b~H~ JE 7t ~IJ r~ s{J * rn:rifC ~ , Yr ~ t!l J! -T 
~1))(~~-T~J!$~~*~~**1±*00~~~)!$, ~~~*$~#~~~0 ~ 

~~M-~2:'=\:mN.~~2:'=\:~N.M®m~~~f!l~~~$; ~~--~~2: 

'=\:~M~ffl&,m~2:~~J!~f§f~*OO'=\:a~-.~~~~f!l~~~~~.-~ 

-~T~J!$o 

1:E~J!-T~ilfl~. f§f;J<Jl:pq$*?trP1*00~Z9JB~~~*" 1E*00~1-tJ1<.7t, f§f;JEJL:* 
OO~~~-T.mNLft,Jt:J!$~~ffif§f~pq$~**rP1*00~~~J!$~~ o ® 

pqtfJ3*Jtj'f~~J!$~~*~~f§f~;$:;!ilt~ffi, %if(;J'J]jc;j\~ o PJ~M-~f§f;JEJL:¥£ 

N.~#f§f~?t~WN, ~~*pqW*?trP1*00~~J!$,M®m~-T~~$.~ 

~2:'=\:~if(~f!J~J!MT~~~~jco 

~~,T~~~ffiT~~~f!J·~~£*Jt~~~-ffi~-fr*-~o ~~*ffl~ 

~~19!~:1:/J¥*, ~o-T~!IW*--1-rllfrN, l±lJXlrllfrNf!lr~Nti~-T~~A~Z. IE!jg:i! ®~~1±~ 
~-T-MW"P~***~~.R~1±-T.J!$~~~~*~~~.~:J!®~~I±l~~ 

1-tB1*~€JJ:\{I19!~-T·fm;r--t~7.k7t, ~7.k?t¥U:it~#M~YfHi11I!pq ~PPJ{~ 11::.-T.o ~>rl'-, ili 
tr>rHst71Cm1fr-T~Btl\{Ir9!~rAE1-t))f("PF£~7.k:l:i3{)-¥~. !IW*--l-i3{)~7.k:I:1±-T.ttl~"P~ 

Lit!i.~1-t, -T.M5f~"PPJ~fflili~I>rHS09!~:1:F£~*:1:, M®lt:PfM"U~-T·~-~ 0 

:7gT~~-T-~*~~£*:5t~~~~.-&1:EB~Ilfl~m~*B•~.1:Ef§f 

~~L."P.~~~fll•~~~~m•*~~-0 

d. fEP;ft 
M~~~~·~~R~ffl-¥I:lJ~fEP*'l-,~-¥IRft~*'l-oM~::k~~!i.F~ 

*·~~fEP*f:lJ~:7gX2:ft~~~~M~~J?t(~~WfEP*ffllRftfEP*'l- o -ftfEP~M 

5f~~&*1-TMffiiH~*'.:l: o 

e.m:% 

!:t"F~*~.-~-;$:MW~!JW~~-f!l~$,*~~~~~~~#*BW~, 

:®:~:xt mrSJ~•~nm:*1-Tm:f-'m1a o 

).!Dl)~ffiU*li?=~Iz&1=?=~ffiU*19U 

¥~~F£!:t"FMWC~~M~I£)~M*~C~~"PYr*~~~mlllliZ.~ 

M~~&~~~.~~jg~~),¥F~I£mW~OOs~.!i.FMW~:I:~~~* 

177 



N!tll\ 1 

liO't~L !JiiME::>-- il!U!lfitl ;£1 I ffi\J'i'!lt : 60r/min 
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GMP §iJ!E!:ED.H!t~®f1.{:}¥1JjtM, Jt.9='~iiEt!Jt~8~51A~ GMP jtM¥U- -1-ffifflffi' 

&l8~£~.mt11Hi$ o *11 {~£1:r19i:I:~Jli!~JM11 ( 2010 1ff~iT n, ~iiE8~JE5C~iiE 

~ffM•~mwc~~~),!:Eri£~*~n•~~mM~*~-*~ffl~ o ~~ 

IJJ ~, ~iiE~~7~£1:r~~:i:il11L -E20Aff1±tfi)JI, r J%, N:DW:, N1i, fmiJ<:--L 

I£$~ . -~mw . ~~n~~~~w~19i:l:ffl~ o 

2o1s1fjt11J7 { ~£1:r19i:I:~Jli!~Jl.\m c 2010 1ff~iT )} :nfhA.!:J~iJEm~, *'fi 

~m~~~mili7~ffiff-~m~~~* o *~•iT~~~~-~*' ~~*~~~ 

1.mJ~j;:UflhA.!:J~iiE o J.lt~~, :k-TI£~iiE~OO, 20151¥ ISPE jt;fj] 0~-it5fi:I~ :I: :I!g 

~'~iSJZ1iiJ!i5(: ~FDA )t,&trlrWtl§t~1iJ:~8~f~cJl: }; 20221FOO*~llirftU~ J'b ifii'¥9=' 

'L' jt 111 7 { 1-t ~ o ~ll~ID 1* *u nu t~-it:l!g ~ JJt 5fiJ 9=' ~niJ ii: lf!. f.t: :l!g ~ JJt 1itf~ ** tl§t ~ ~mu 
( ii\1-T n, 51 A 7 I£ i'fff)- I :Ujij iA:i:iti 9=' t~iJ<:--1- I&;W 5fiJ JfiJ :1: Jf!. ~I&;Wfk:~;j:Xj o 3C -T m ir!l 
~iiE~OO, 20181:f:IYcMjt1fi7 {£-TJXl~~JL~p~!:Er9='xJZ.15~~,& ";!tJ§N:Dlli 

9='~1PJ~£1:r JXl~if!J3UYr Jtl£-T{}t~~~a~~NJE:tl§t~" ~~raJ~ }o iiJl:::zls:~ f~ 
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*•~~•7oo~*~•m~:k-T~~noo~~*,~#~-roo~~-~~~~* 
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m~.&llil:~~*,~~~~~iA.!:J~~~-0 

*•~:m:~~~I£~~-mm~~-N1i~iA~~~,~-rJt.~~~~~iA 

.!:J~iiE$~;tEI~8~-~ o 
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7.1 IZ~~ilE 
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i!~D:::.K ············································································. 
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(~)~~-RS*~~r&.~~-~~~~#·~~*~I~*# 

rll~~%#~t-t~tif;.J; 
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I !=~iiE1§' ~'rjjfj·P~7Mfd~J!:t8·/f(.IL 
Wf: -ffi/:]]3: 
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2015JtliEU 
GMPffl~ 15: 5.11 ~F. ~~Elx;lt11l!.:I:}JM~~AJJ1~#.5JIZ~~iiE1lt~o ~~iiEtlt~~EE~:dt:g 
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5.2o ~~*~ 5.19 ~~•-r. -f.Btm~~#:J;Jll5R14T&~ 3 ~li~tlt(Jc~I:Jt!iJM 
-~IZ~aiiEo ?5m~~~fflTt~lt8<J~F~7*. ~~~f~F~"bW~:~f~IZB~ 
Ir~m~M~.~~~~;It~~m•*~~3mo *ffl3mll!:fim~a~~M~ 
T.~R§!N~ffl5~~Fm(Jc~R~~~~-m.~~M~IZ·~~-e*M 
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B.§~ 

~I£~m~®~~~-~~wttm~£~~#$hlmo -~m~~~~-tt 

®:flt~i'SJ-3&tl:::!iki£~iiE$Z9JI¥J § :f~ ( 2011 Jf& FDA I£~iiE:f~J¥i )o 

I£~hl~~~m~~~hl-~~~£m•I¥1•*~~~1¥J~hl(I~~£. 

~M~-~).~~i¥JN~hl~~~~£~·~M~I¥J~mi£.~, ~-§I£~ 

~::)ll:-T~iiEt'\:1$ ( @:~ GMP -~--'=J~iiEffl~~ EU GMP ffl~ 15: :jjf@~--'=J~-j,jf )o 

• ~*mm•m~~~:Eli!)](Ji101iJAJE~iiE:flt~ o 

•*ffl~I¥J~~5ll:flM~~I£*B~~I£~hl~~~~m~£1¥JM~~~ o 

~~~*mm~w~i¥1~**m~•i¥1fl~*B~mi¥1I£~~. ~~-~~~tt 

8~~£~Jli.~M~~~5HJII.:f-*, ~~I£5R-14*1i~iiE, M~~~Y~iiE:flt~ ( GMP 1ifti~ 

--'=J~-j,jfffl~ )o 

·~-T*§~~~~I¥1I~~*·*~~~~I¥1~m;pj@~~~.m%~~~~~ 

i:l1~~ffl-T~~£1¥JI~~iiE ( EU GMP ffl~ 15: ;pj@~--'=J~iiE, 5.4 )o 
·~-TI~~hl~~£~-~~~~M~-~~*I¥J~~~MM~~£~~

~~~~M~~-.~~~~m%~~Y~hli¥Jlli~o ffi!k~-~~~I¥J~£~*· 

~m~tt~hl~~.~m!k~ffll¥1 o ~*~~~hl,m%~-t!1~ffl-T~~~~-~ 

~:flt., ~~*;J\®~~~:ru! (EUGMPffl~15: ;pj@~--'=J~iiE, 5.5)o 
• m%~ (PDA~ 60%1~lff ): m%~-~ T1l::~I~~-tlV#H~l5C.B~I~, 

$•!k&-ml5C.~~~*~~~~ml5C.o m%~••m-r•~I~~-~~m~~ 

~~~-~~5R#~~~JEo ~*~~-hlM~~I¥J~~-~~®(M) •• :pf@~ 
!k&-*~.D~m%~~~ffl o ~*~~~~~~fflT~~i¥J•~.m%~-& 

~~ffl o ~~1l:;~·t1t~l5C.I¥J~OJEJJI!~~~m~~-j,jf,f{!3t:lW®I~tl:~~1ifti~fl~~ o 

-wu~n, ~fflifEI~I¥Jt~~!IW. ifEI~~Jli.~I¥JmJ:tMgll.*~~-mifEI1bt c ~n. -#-mJ:t~ 
~~~I¥Jm•. ~ffi~(~*ffi~)·~~~. M-#~-~~~~1¥1····· 

~ffi~l¥1~*g£1.**~~0~~*;j\I¥J~JI%~1!JH~ Jo 
~fYu.tmT: .%~ 7-2o 
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J!Wf;j<)L*:i!: PX:£~Jl\% Jtll! It:~~iiEilt!'lz :gj[EI:J 

25mg lOOmg 2titt Ji;J,PX;&H..ffifj§. I Ji;J,Jt£ 

50mg 200mg Htt ~9;Efl$;m.W 
25% 

lOOmg 400mg Htt ~~£fl$:m.W 

150mg 600mg 2titt li:k /iX; &H..ffifj§. I li :k Jt £ 

• 9;§:~1! ( PDA ~ 60 %1!i-i§- ): ~ffl-'f;f§[QJ B"JI"!;5fQ f' 6b~l5fjg:;('f:;fll:_-~521-t 

~~~~~~f'~nQo ~~r!¥-T~ffi~~~~~m~nQ~~m*~~~.m 

~~Mi'fm~m&~~I"!; o ~~m~~•#m~~~~ttm~~w~.~~M~ 

~~~.m~w~.*~B~~#~~nQ~~~~#~o ~~#m&~.~Mi'r 

m~~~~m~~~W~ o m~~mm~r!~~~~#~•i'f: ~IQJI"!;~~•

~-~BR~~C~)~IQJ~ft@M*~~~:;ffQJ•A~:JGIQJm*o ~MB~.m 

~re~~r!~m~~--~~:JGIQJ~ . ~ffl:JGIQJ••~.~~ffl:JGIQJ~B@ffi*~ 

~:JGIQJm~~m o B~~~~i'f~~~W~~~o 

1K1J"tl~Q~ : %~ 7-3 0 

JlWf;j<)L*:i: PX; £ ~Jl\fj§. ffi Jt - itt!'lz :gj[EI:J 

20mg Hlt li1~JlWf*.:IL*:i: 

10% Ji;H..ffi% 

40mg lilt ~9;Efi$ID.W 

60mg Htt ~~£r~m.w 
20% 

80mg lilt ~~E:r~m.w 

lOOmg Htt ~9;Er~m.w 

30% :ft~ JfWf;j<)L*:i!: 120mg Htt 
:ft:k~Jl\f! 

• *mr!CmAm6o%*11f) : ~ffl-Ti'f~~ffi~ffi:JGIQJ~~~~•*m~~ 

•~~~~~~~~IQJ~tt£~•~m~•~m&o *m~~~~~ttm~~~~ 

Jj_~~~M~BiiLtr13t:JW5fQ PPQ ~~~ o 

~•*m : -~~•B~~w~~~~~C~IQJ~~%~~f'~~·~~•m 

~~[QJ~~~4B~ ~ ~IQJ~4B~-~m~W~Bl.K·~~I"!;~m3~ o ~~ 

#m&~.~I"!;tt~~ooi'f~~~~m~* o *mr!~•~m~~~~I"!;Bi'f 

270 



~*~~~'*@I£#~~~-~~~, ~~~~#~~moo~~~h o ~~

~&~*@I£#~~-~-~,~ffl~~~m~~~~~o ~~®m&~,*m 

l't:llll~~iiE:JJ~ 9='~:ctm:~s{J-~i:iif, ii:iiE~~Jtt#~:Jm#~ 0 

~~U: %*7-4o 

ia:-?k?Hil i-¥1ti I!:·ti~~TlfiJiA1tt7Jz Ji:~~m 

x-Ht: 

ffJttrLl ~:MJia:it ffJttrL 1: 3 1tt 
;j;JE:f~ 

i~iHJE~ ~J~I!:$'i& 
ffJttrL2 

;f;f J.llt ffiJttiL 2: I 1tt I!:¥-f·tiWi:i£ 
ffJttrL 3 

~fFJ]UJtt 
ffJttrL 3: I 1tt 

:ili~-T~~~j[~$'i&Vi100 
I!:1£11J!HSC~Uil*Xf4 

·~~tt~~~~o #~~~ffl~~~~,~-~~~~-9='~~¥-~£Cm 

~1ttzrBJ1Xl1t:f-T;J\m:1s, Hi&t~~~~:S:!f':0;f:-l-s9'~& ), 1~-~~~ c ~~ mwn ~ 
~~*§,~~~llll~~ffl~~~,i&t~,i&[~,IftA~l1t~OO*m:~, £~~ 

~~-~~£~:/J~~m&,-~HM~~tt~~~I£~~(~~tt~~m:~~ 

iiEW% ":PfHiA~~iiE m1s~iiE" ~$ ), 3Hs~~fl~t£~~s9m:K:x~~::m:::k1ttiX 

~; ~~tt~~~m~mz~~~-m~£~~~iXz~m:*~~~~~~-~~ 

~J1t1-Ti-¥1ti 0 

F. !#LiiEJ~Jt:lW 

I£~iif,~-it:ltullll~~~{!L~~rf~LI@, ( GMP :Pjiji\~~iiEffl~ ): 
(-) .$fh;\_~ _!Jfr-j£{8 £-*-'* YJIJ; 

(~)~R~~~~~€8ttM~~£~*; 

(-=-) -ft;;~iA.3X.lJfr-i£1ffi §l €8;fl!.tl£; 

(m)~RA~~~t,~%€8£--t-~*; 

( Ji_) .&#-it:li_i];fp E1 ::f_¥.*.:f4f; 

(~)~~R~~~t~~~~;fl:>~~~~€8~~; 

(~)~##~~~R~€8-~, ~~~~€8~~R;fl:>~~~; 

( A ) J'Jj- iJ I rn €8 X 14- , X mt o 
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-~~~~~~mM~- -~~*~~~~~~§~--~~~MRR%fi , 

-~*~*fi--~~~Rs~~~o 

1.1.2 3~iiEB~~$mJ!t..§ 

7. 1. 2. 1 I~!J&ii£6{]~$fflJM1rm ( 2011 Jt& FDA I~ll&iiEfEtl¥1) 

• ~-1\frjji -I!:i9:H, ~r:ff~;fiJI!:71Jc:ki1ti9=t~1~8{J~rliJt J£5Ci~-~ 

1-t!±.tc I !: o 

• ~=~fljji- I!:fiftiiA.. 1£i*llfr~. xti!:i9:Hlt!:17W115, l~HftiiA.i*I!:£ 

~~~~lt!:Bmm•~~~~*!:ttzo o 

·~=llf)-jji-~~I!:~iA..tEB~!±.tzo9=t~~*~I!:~r~~~~ o 

7.1. 2. 2 I~~it 

• I!:i9:it£!±.iPWJAA~1! 9=t~~ 1 ~jji, ~~I!:!±.tzo tl:\s{JfffiiJ:ftt :&tzo ,fb ~:ct~ 

~~itii~m~1!ff!mzmr. !±.tz:~m1£!±.tz:It:'ti~~~oo11&1~~oc*iiE. r:.J~~~~IJ 

- ±ill!±.tzotl:\m!_g..f:Ji'?fJ.PJ , ~-, ]J,!j: ji, £~oc~~~1frif§:k~~~®~·ti~~;r-t~~1M 5f!J o 

J;k®*iiE~i** § r~-~;JvJJ\, 9=tiJt, ~ ( l£) ~~1-t*!:ttzo1iJfJt8{]~x_mf~f)~,l£ 

~mo m~~~-m~B~.~~~~~It:~n1±~~~~~~#T~~~-~ 

!±.tz: tl:\ i:t;f!8{Jf)t)J,!j: tzo,fb ( 2011 #&FDA I !:.iiEt/itl¥J )o 

• ~~1-t!±.tzoi9:1} ~:9J~~·ti~,$J~~·ti£I!:i9:H§JIG~~m~i'OJIW o 

I!:.iiE-itli!±.iPWJAA~rtq:t~jji 1 ~!ftutl:\ ( PDA ~ 60 -'%1~-'a-) ~00 7-1 o 

a. !±.tz:I!:i9:H 

•It:m~:~m&~-~-~~I!:!ftuA,!ftutl:\,~$ ,9=t~~~.!:J~~~I 

!:~~ ( i9:5E~1!iU ,~ ~m;~~~ )o 
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• I!:~~ , l*M;r-J.R~Jl'A~ o 

· m~~~* §~-~l£9=tiA!±.tz:••~!±.tz:~m o 



r------------------------ ---------------------------~ 

J/J:::k , ~ * ~ ;f$, 
t.'l]IZ~)£ 

~it~ISJ 
~.!l(ilJ 
~~(j{J) 

iiffliACQA 

~ 7-1 I2:;~~ilE-~~®ffllJmn)!i:p~fl'~ 1 ~!i@trt±:l ( PDA m 60 ~1&-E') 

' 

)i. : QTPP ( m # /' tfo .$ i ;j~VX. ) Of v::U,.\. v;J, T ~ oo :t ~- : fffi $.}J €Jf.J 1);i; a_ JfJ it , ~Pi it 1£. , :Ji'•J "!t! , 
~Pil~; Mi~~, ~-~-#l~; ~~~~~~~~~~. ~1~~~~~~€Jf.JPi~!'t?oM 

-!t!~+€Jf.JPi~~h·#~(~--,~~~h.~ft)€Jf.J£~; ~+~~~~·!'t?o€Jf.JPi&.$~# 

*- ( ~rtlt, ~-~·11-~Pjqn~~.t) ( ICH Q8 )o 
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b. 5J-fJTJr¥! ( §;ffif=£, l=f jBJ J"'= £fiJ}]'(;,j:J~-J. )o 

c. ~r:klJtttfiJJXl~Fi7t:fJTiJU]rJI!:~~o 

d. I!:t~'ti1t: I!:t~'ti1tit:iGtlfiJ1f~, 1ilfJ't~!lt11H~r o 

e. I!:~ffJU~ IB@.: J]{:f-T;f.iFYt:, i=fi'BJ f= &b~ffJU .!=J~~Bt, I!:~~"W:JE,~fiJ m:OO, B 

#m~~*C-E1mi=f~£~~~-~). !=f~f=£,~Im~~e•~I!:~•~~ 

i'BJ ~~Bt, )Jj(:fJ~-1- I JJX:7t~JMll-, "W:it:s?: i'BJ ( :t!IJ~ffl )o 

f. ;i1;fj7f:fJT:Ji#J..I\lfflfiJ•rt ( :t!IJ:Wd~ffl PAT )o 

g. f=£t~'ti1tii\~it~tl ( E! n /G§:ffif=£J]J.::f-T~~i=f8"Jii\~ )o 

h. !:J:.f=:Ji#-ft:I!:;~*ilJZffi!:J:.f="W:.fi~~j)fiJ~J..I\l'l'i o 

i. J]{jc I ~;j\)J¥!: ( ;g;~]i[f:lru!W1fl I u~iA )o 

j . I!:ia::it:f!i-1§-o 

I!:Nit~m~#~~*ffl/G~m~~)Jj(~*~1ilfJ't.*~iE:klYti!:~~m: 

oo.m:klYti!:~ftkC~)~*B~7t1ilfJ'tCm~~m~~~*m~~m~~I 

!:~~*B~•)o i!:~iA~:klJti!:~~J..I\Z~~:ct~iE~m:oo~~JE./Gm*lYt 

I!:~~k ( ~ ) ~~*1-T~t~~u~iA o 

a. :klJtmJ::S:JI'tiif1ti 

:klJtm:t:S:JIU~1itf1J)Jj(~-J., m~-t, i=f iBJflls: ( ;ct;fj!Jm~-1-) ]?(JJJ(;£;f§:klt~ o D ~~IIDflls:ffl tl ifrJ 

8"J:kmm:t:S:JI'ti~ # :;lik~ ~lti]f=£M~Bt, ifrJ:S:, ~!Jm~~J]{fiJ;§JE'tiB"J;f§;k}J[[f ( ICH Q8 )o 

~/G~~m:t:S:JIU1foomm~~~JJX:~~c~~u~~~u)~Fmwl3tk* 

Jjrj CQA, ~~ CQAo im#J"rj }E]g CQA 8"Jf=£11Q:S:JI'ti, :t!IJ*:S: , *:S::l:(g~J3t, Jtm 

~#I•:S:~#,~:k!Jmm:t,~mm~,mWJ3tl~al3t,*7t,•!:t!W~l3t~ o 

b. ;kl}ti -Z::~ftW1ti1frtm~~ PDA ~ 60 %1[1§=-

iliffl!Xl~FiilJL1tiiJ!.jj rJ WYitEB"J CPP, ~I!:;~~xt CQA ~~ltiJ8"JFmifjJ3t, I!:~ 

~£!:t~•~m~u.m~£!:t~m~MU-~1foomm~c~*BWffl.*~W 

CPP, Non-CPP o 

ftm~-~#~iJ~jj rJW8"J Non-CPP, *-~i-¥1tiu~JE KPP fiJ Non-KPP, ilJL1tiB"J* 
!It];]: ~ffltl ri100, xtiJIJ I'ti~~8"J&:'~'ti~1f00 o 

:klYti!:~~t~c~?tmoo 1-20 
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JX\,~~Vl'1ti 
t'~JllHil:JX\.~~ 

I Z::JQ11J1j ~l~JI!HilJ<it CQA 
~u(<iji¥JJX\. I~ 

l"':ill:tt i'iJii~·l1 i'iJ~iJ!tl• 

IZ:~l±l 
;:a-. It:ttfl~~tt~f' 

fr.,@::lfr~·l1 

Jx\J~W1t 
t'~·[j:~~JX\,~ 

IZ:'!Qllltl~~5fllxt CQAs 
~n[li]J'i<JJX\,~~ 

l"'ill·tt i'iJi'i~tt i'iJ~iJ!rjf.£ 

KPP 
tf:(E~u(<ij PP ~'f.%~1'.£ 

Non-KPP 
)(;j" PP ~ PQA ( I!:JJJt:Jil:Jill 

·11) ~ll(<ij)X\,~f~ 

~ 1-2 *Utiz;~~~mm 

d: ·~~·· = ~*-~t£~~-~-~. 
fk_-:W]fl•tf.tt•a~ CQA *%•f.J, A:t-a~K iF·-~]:_ 1t Uf~t*J•f.J CQA, YlH~ .>t.:i!.-t-• 

a.h *•~ ~·- ( CPP ). 
:[;--··.h~f.*ilt~ ~·-jf-:iZt.-3V"·it11r . 

• ~1'*1lt~ ~··= :ito,'fl;t!:i:Lt.:>U!rnlii!.H, -~*J·f.J~ ~·t±~tA;t.~ . .ftA±. 

fk_-·-~rJ:-t..h~~~ ~·- ( KPP ). 

:[;--~#:.It~ ttl11 ri'J, ••!tt ~ ~X,-*-J•f.J . ·-~.t~rJ;t..h~l'~~~ ~·- ( Non-KPP ). 

KPP*J~?&~~~ft£~, ~~-JJ~*-~i£~. 

D. I~~it!lfr3!~~-- ~~m;t$EI<Jffftuili 

t1 ~lliJ!!lf*#iUJFIJ'ffi' ..lft!,IJ¥fll;:f§J.&I¥JI!:~~7f£, $19U~Or: 
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I)T IZ~~ ~~11ii1!F 

!ffi:41fl:t'4~iliu :tm&,~, f;fl# I :iiVWi8<J9{(!1XXJ §~ *-li:!Jr5Hil 1*-li::f£, Jk5t 

1mt~ 
!lm~-1-B<J:baJ.JW!!T c ~a&,~ ) 

1&-Jffi:~-1-: t~if:1:5]~!Jr (~a&·~) mw l!!Jr , mw at rSJ 

~il~ffl·-~ii~~A~~ ~~-€1~~ 
Al!!Jr , i1ffi.!Jr C ~a &,~ ) ;fa:lJ¥! 

t~¥tmu *-li: 
m:f-fl!!Jr , mwatrSJ -
tJJI#J!!Jr, tJJI#BtiBJ 
iliu*-lr~-~!I'!J J£ 
i~m*-fi:9{(!1XXJ §~ I R >T 

l. mt1tJ;1i:'T:I*: 
=rm m Jlfl-~ = Jl!JX\,rllfr!Jr , Jl!)X(,• 
T-:I*Jlfl-~ = ll!JX\,m!Jrc~~~) , Jl!JX\,i1ffi. 

T-:1* }jr,Jl!JX\,.,!Jm~i1ffi.!Jr,'T:I*~~(~~ T-:1*:1:5]- t£ 
~ ), 'T:I*~~!i'!J JE 

2. :J;JUTii T-:1*: llllil~!Jr , 'T:I*rlfrt!Jr , T-:1* 
Btl'S] (~a&·~) 

T-m*-ll ~IXXJ§~ I R>t . ~~Jt!Jr,T-m*-li:Jt!Jr ;fJi:)jr 5t ;;fiJ ' J.k 5t 

¥~it t~ii-J!!Jt, t~ii-Bt i'SJ 
t~ii-:1:5J~)jr, f*Jl f(;j' ffmf}jr, 

;fJi:)jr)t;;fjl 

5t:t'4 ( ~a&·~ ) - *"·:1:5]-tt 

5rr xm , ~·~ :JF , M! JJr , lifB I# 

ff lt ffJtVLJ!!Jr, i?.ffiJ , :ba~-1-~~l! 
!Jr , EiJt~)jr (~a &·~ ), i'-§1±\!Jr I 
ff:ti~!Jrl !Wfw~ at~~ C ~a&,~), *" 
·:1:5]~!Jr 

5rrxm , ~·~:JF , 1'-§l±:!Jt 1 ffJ1Jc 
~JE VLJ! , Jt~!Jr (~a&,~ ) JJr I !WfllHt~~ (~a&'~), *"·:1:5] 

~)Jr 

it~ il~J!!Jr, iitMi1ffi.!Jr, W-Hi1ffi.!Jr 5rrxm , ~·~JF , l,f;t-ttt: 

1. -E1:t<:~mu 4& : mr-¥Jt!Jr, mr-¥a~· I8J 
2. 1mmJlfl-~= mf.*~l!. ll!JXLtlfrt!Jr, Jl!)X(, 

-E1:t<: •, =rmm~:sRJt J;1I:Ylfri!Jr c ~a&·~ ) j i' xm , -E1 :t<: ±~ ~ , m l±l !Jr 1 ff J1Jc 
3.~~Jlfl-~ : mf*~Jt , Jl!JX\,&JJr,JtJ;11: IJt 1 !Wfn!f.a~·~~ c ~a&·~) 

i1ffi_l}t,~~*~li-~~ffj] ,Jl!JX\,.,& 

m~~• c ~a&·~>. -E1:t<:£q:,~*U5E 
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I~ IZ'::~~ ~~mt~ 

mc$mt--t~'rM mw 1 :!1%'ii¥1%'iiXXl § ~ c ~n£,~) ;f}r)Jt?};fjl I ;fi.il:1:£, ?k?f 

J:Vi1~ !Jm;ME!<]}JDA)IW[~ ( ~n£'~ ), 1~if~)Jt, 1~-il-Bt i'BJ 
~.@: t--t: 1~ ~ :hl:] ~ JJt 

( ~n£'~) 

-Tt'!'rff!J;f}r nmtth,nm~~,m*l-~oc,nm~•,~ t~W !Jt, :Jm~l$ !Jt, ;fl.J: 
ffffh, ~;&:~JJt, %'i!XXJ=IL1i, 5RtR:WJJt On£,~) )Jt?};fjl 

1~-fr 1~if~)Jt, 1~-@-Bti'BJ 
1~ if :hl:] ~ JJt ' 1*11:~, 

fff;WJ)Jt,;f}L)Jt?};fjJ 

?tt--t ( ~n£'~ ) - ~ji:hl:J-t£ 

:W%\L :i::ii~#, 1!f!Jt, 
JlfBWoc, ~ Jt ~!Jr On£, 

ffJt ffiJttJl~JJt, 3:.ffh, :!J OJt"i-~~J* ~ ), m 1±', OC I ~J]!{)Jt I M 
~Bt ~~ ( ~n£'~ ), ~:I::M:J 

~oc 

:>HliL :i:ID:~#, mtf:l 
~Jt m~, Jt:£oc c ~n£,~ ) OC I ff::li!{)Jt I iWJWat~~ ( ~n 

!16,~ \ ~::li:hl:J~!Jr 

l . iQ;&~'rffH~'r: m:ff~JJt, m:ffsti'BJ 
2.~~~m=~~~~,m~~oc,m~:ii,J:Vl 

?r~ Xll\, 1!2;&±~ £, m tf:l 
'fg.;& ~~*Jt *11fiioc c ~n£,~ ) JJt I ff::li!{!Jt I iWflii;at~~ ( ~n 

3.~~~m=~~~J*,*~~oc,Jtpf(~oc, 
•~-~~,-~ffh,m~•,~~-•~c~ 

!16,~) 

!16,~ ), iQ;&~,B#'tl JE 

I~ IZ'::~~ ~~:fljf;ij~ 

.®:$iilt--t ~'rff!J ~n£,~, mw 1 :!1%'i i¥1%'iiXXl §~ ;f}r)Jt?};fjJ I ;f.il:12, 7.)(?} 

1. ~~~./3[ : m~~oc, m~:J:, 1:m~~*!!m 
t--t11fiioc 

2. 'rfftl ;&: ~ ./3[ : :@C~ftiim:ff~oc, m~rlfiioc, m 
-T~:M:J-·I~L ~:li::hl:J~JJt -tV'rfftl ;f}r ~:l:,~~ffh,8~*~~,~~~$,!Jm*l-

rlfiioc ( ~n£'~) 

3 . -T~~m = m~~oc, m~iL !!mt--trlfiioc, 
-T~~-B¥UJE: 

-T~;&: ( ~n 
%'iiXXJ§~IR~, ~*l-~!Jt,-T~;fiL~)Jt ;f}[)Jt ?t ;fjJ ' 7Jc * !16,~) 

1~-il- 1~-il-~oc, t~il-st rBJ 
t~il-:I:$J~)Jt, 1*11:~' ff 

f;WJ)jt,;¥Ji:)Jt?};fjJ 

**~- ( ~n£'~) - ~:1::1:$]-t£ 
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I !¥ I!:~~ ~~:f/i(;fjj; 

5'~ x.m, ll!ii &:ff, ~!!Jt , 

ffiJt ffiJttJLJ!!Jt , .:Effifl, 1JD:f:-H%!f~J! l!fB w JJt' ~ Jt ~ JJt ( ~Q &' 
~ ), m :±1 JJt 1 *¥:if!<:N 1 Mm 
B;J~jjt ( ~D&'~ ), *ii:MJ~Jjt 

5' ~ x.m , ll!ii&:ff , mtl:lN 1 
:l:JO'E tJLJ! , ~~!Jt ( ~D&'~ ) ff :if}{ JJt I AA ffflf Bt ~& ( ~Q &' 

~ ), *ii:MJ~!Jt 

ii?t tl?tJ!N , mt-trHJJt , ~t-trHJJt 5'~ %ll., ll!ii&:ff , itt-Hi 

1. -EI.;&W: 1!JH& : :11\tf'¥J!!Jt , Bt l'S] 
2. 1:iif 1!-Hfl" %1:: U\\1*-~J! , J1! )X\, y_ffit JJt ' J1!JX\, ii' 

-E1,;& 1:iirtMrt*Jt vtrH!Jt ( ~o&'~ ) 5'~ %ll. , -E1 ;&±~I , t{i: tl:l 1Jt I 
3 . ~J!t w: ~fl" %1: : U\l f*-~ J! , J1! JXl ¥H 1Jt , Jtpj<;y_ffit )Jt , *¥:if}{)Jt I JmmBt~& ( ~D&'~ ) 

JlilijZSIJ*~J! , ~ 1-t ffi fl ' J1! JXl ii' ~t~?t~ ii 
( ~0 16'~ ), -E1,;&~,~i?J' IJ }E 

I ff: I!:~~ ~~:f/i(;fjj; 

mHtU4:fQ1!Ju ~Q&,~ , ;f';tW I J1y{fi8<:J%¥1XXJ § ~ ;f.li:)Jt)t{IJ I ;f.li:12 , Jl()t 

11'1\il 1Jo:f:.fJ1WlJ¥, 11'1\i!J!!Jt , 11'1\i!Bti'SJ ¥1'1\ii:MJ~!Jt ' ftll::.Jf] ' ffimi 
)Jt , ;fJL)Jt)t{IJ 

)t~Sj ( ~D&'~ ) - * ii:MJ- t£ 

)'~ %\1, ' ll!ii&:ff' 1i!!Jt' l!fB 

ffi Jt ffiJttJLJ!!Jt, .:Effifl , ;/JD~'4mf.~J! 
W!Jt, ~ Jt ~ !Jt ( ~D &'~ ), 
m tl:l 1Jt I *¥ :if}{ 1Jt I AA fn?tBH & 
( ~D&'~ ), *ii:MJ~!Jt 

)'~%\~, , ll!ii&:ff,mtl:lN I 
!JOt tJLJ! , ~~!Jt ( ~D&'~ ) *¥1i!<:!Jt I Jmfij!f B;J ~Jjt ( ~D&'~ ), 

*ii:MJ~ !Jt 

ii?t ii?tJ!JJt , mt-trHJJt , ~t-trHJJt H %ll. , ll!ii&:ff , It i-tt£ 

1. -EI.;&W:1!Ju~ = :111tf'¥J!N, mt'¥s~· rSJ 
2. 1:iif 1Mfl" %1:: U\lf*-~J! ' J1!)Xt,y.ffi't!Jt' J1!JXlii' 

-El.:& 
1:iiftMJ!iwJt Pl<:rH!Jt ( ~D&,~ ) )'~ %\1, ' -E1 ;& ±~ 11!' m tl:l JJt 1 

3.11JlH&Ilfr®: : U\l f*-~J! , J1! !XL ¥H JJt , }tpty.ffi't ~f'f:J]}{)Jt I Jmfli!fB~· f~& ( ~D&,~ ) 
!Jt , JlilijZSIJ*~J!,~~ffijJ , J1!JX\,ii, ~U\l?t~ 
ii ( ~D&'~ ), §;&~,ri?:* IJ J£ 
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e. ljjjJL 

I!¥ IZ::~?/& ~~mtff-

1t!M ~JM•i¥-~-~~-mw~~-mw~~ - ~JM -
ilfi't~ 

~1M ~-~~- ~tpj\:ljflfi't~, ~~;1;)1\~, ~~***~ 

i'*H,' i'*i -L,, !P§! I¥ , i'*i -L,, a;J I'SJ ?ri-X!\1., ::i: :il: ~ if ' 
~'ifXS;f~!ll 

YmJL ftm%¥RR~,~m%¥RR~,%'f~~~ 

I!¥ IZ::~?/& ~~t~f~ 

mJr;t ~Jr;t•~~-mw~~-mw~~-~•Qllih, 
~MJ£ 

~-Qfl)t·~~-~-Q~~-*~~~,*~~~ 

FR11iu tJltr-F~~, a;JfSJ, :bQ;t.SI-Ji!Y!IT -

1jjlj~ I iliA ~:&;:~~, IlM-I*~~, ~tn:n¥Mt~, lli:tLtll~~ 
?rl- X!\1, , ::i: iii: ~ if ' 

Jr;t&:J!J.~ 

J:E~'T:l* ~~, J:E~"f:l*S;f f8] , ilfi'tiilil~ -

1Jt1L 1Jt:J:La;J rSJ , 1Jt1Lrx?J& , m:tLmnu -'=!i Jr;tW a~ tt 19V -

'T:l* ilfi't~, jill[~ 71<% 

I£~~~~~m~~~-~-~--~-~-~-~~Mfi#~~~~~ffl 

~~-#.~~~~~~~I£#~~ey~~MOO~~~~m*WI£#~(cn) 

fn~~*@I£#~ ( Non-CPP )o El3 -'f'~it~ /BJ 8{J:illJ\!.:ff{E-JE8{J/G:U}HJE·I1:, ]g1Ji!: 

~n·~~eya~~~ili~~~~£.~~1£~~~~~MOO~~~-~~~~~ 

C ~1M~ 18Jt~]g:UJH1Ji!:~£~~ JE-~I£§~iJ, Tffi{Ei~~~fBJ ~:!Gil ili 8{JMOO :~:>J,8{]~ 

~).ffl-=r1Ji!:~I£tt~fr1~£m•~eyattc~7~~ 

NOR 

PAR 

~ 7-3 IZ:~M&i2it~~~ 
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!E:ltt1-T~~ o 

NOR ( .1E'I\till1-Tffi!E) ::li1: §t~t~H1:~fif~~:i!:Iffi!E, ~9=' -§JliiE'I\tEI'tlt%d1:?BU9J o 

7. 1. 2. 3 IziiJDiA 

.::c Z::fiJhA. BM-r .1%-~&tnm:i&t-tti~Uzi~ ffli&tntl!:--1:3-~&t *EihA., .::cz::,~~~fiJHiA c 2011 If& 

FDA .IZ::~iiEt~WJ )o :i!.ffilt,81\'-ffl .IZ'::'~~~fi.i§iA ( PPQ ), jj 1\tl'iJ VJJJI!.M :7'11#m:f: 
)(J:B'tJ.I£~-j,i£ o 

A. !Nf~jk{tf: 

a. rt~J~1)filt~l¥J~>Jt ( * 7- 5 ) 

GMP uffli.A.~~£J:iiE!lft3R ( ~7\:!f) 2011 n& FDA TZ::~iiE 2015 ~ EU GMP ilft3R 15: 

1~'*-i liffliA~~iiE 

I Z:: ·tj: §~ Tif@ iA ( PPQ ) 
5.9 fflriZ::~£J:iiEB0W:4&, -~nffL 

~= -t -=: %- IZ::~£J:iiE"IW~Y i~ ffl JJU1Efn *~IilZiti:1'JTifHiA o Iili~ 
Iili ~ 5cJJ-'Z IV, r I fl= : ~~ = il11 fJti Z::uifliA 80~ 

iiEt£L~:1J¥!1"~:it J'tfl!EJEffl ~ 
( - ) 19L i9:JitfL -~4&~:d:TifH 

=1-~~ o IZ::·t1§~fifHiA 
5.11 ':tf' , 11JftltEl'ZJt1mtm&r~l$ 

iAJ:F1':1:it~ >Jt, )t;f[rjyft~:ct~ 
( PPQ ) ~ it ~ ~IF iR: JlHi: , 

.Aff!Iili~~IZ::~iiE:ttt& a ~iiE1tt 
iiEJ'lX;TifHiA i~fflW:nliL W:4& c :EJ\\¥9uffl &Iili El3 ~:ctlf!f iJil 80 .Aff! it1:1'T, Jf::f~: iA) fn±iriJ il :ct80.Aff1 , 1!! C = ) B -m·':tf':tNd1=.Aff1Iili~~ 

mm~tldt':tf'IZ::, ~mu 
it GMP ~>R , ftffl~:i11lU'i80)C 

~IZ::~iiEtlt&':t f' , Jf:~:ct~ 
tU~fn nX: )t~':tf' m lit 1-t f!:J:o M~':tf' .Aff! §~~~~iiE:tlt& 

~80±iriJI I :J'lti'Xa - r]linX;Jf780IZ::·t1 80 ':tf' W- :!:~ 5$M f' r\1 80 Jlfl_ftift 
c-=: ) fflriZ::~iiE:ttt&':tf'80 

§~liffliA#f xt I Z::W:it~-T 5.12 ~i:l!m\~it!lm;t'4fn f~I.Siti'~-;+'480 

~ ~ *' *"~- Iili ~ El3ttut 80 f:Jt Iili m :t£ uffliA, Jf:llll~TWlil1-t':tf' 
f:Jt Iili m Iili 1±I z:: ~iiE :ttt &'±. f' 1W1~ 

1:Jt, ~ Ji!u ~i¥ftru§~1f-iE80 JXl~]! 
IZ::·t1~1:ii1M-~ 

i U1iffliA: ~ff!U, Jili;ffHiJJJJ: :i:JXl~]!~ 
:Elll_M!i!u~>Riti:1'TitiiEJ:Fic 3R 

b. ~iiEJW !JlZJJ-*~1-!f 

· ~~~~£~~1W,!Jli~~*~~~£~*•M•~tt(CQA), *m.::cz::# 

iJ& ( CPP) ~lititJJI!.EI'ti#?J&~jjj~ ffi!E, §M'~£EI'tlitJ.I 45z:$7r1!E o 

• ffl r .IZ::~iiEtttiX!:t~ El-tJ*mfmt-1-!Jli El3 ttti'iEI'tl{;t!;!Jliit1tJ!{;t!;, ~ JJ!U wi'¥1tiPI~M¥ 

~ El-9 !Xl~il o 

• !1%,i&t~,i&t*~M~iA*~it~>lt,%mn~~M~~~~iA. o 

• !:t~, ~:&~if~1-IE.~§T$H$ A!Jl !Jli#--1:3~iiEtttrJ\. o ~iiEtttiX!:t~ R ~~ El3 ~£±g: 

i) I ! B't~A!n:itt1-T, IPJSt :il1JmBttti'ii3'9 GMP ;f§*X1-!fo 
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IJ£ZiiEJr~m~Y-E2ml2J. ---r r*J~ c ( ~£(i:f' mt:S:~:tJJJ.m: c 2o1o !.f1~-n n :uJHA. 

J::j IJ£ZiiE !)# * ) : 
• I£~mmm~C-E2mm:JJ:~)~ffim~m~*~#AA o 

• .:kWEJ:ImH'£8~t~~.& PJ=t~~~~~ o 

• .:km!I£#1J&~t~~.&;lt711~ o 

• mill~!J£Z~~;Jt~EJ:I~tt~I£#?J&~m~ o 

·M~~m~~~~~•.~~M•l2J..&~m~~~~~o 

• JJX:£:JJ3(1'T~E:t:l:t~r1L 

• t§m8~t~WiJr1-!M• o 

• 9=t j'S]~iff~ #IJ&R.;Jt~i1~ 0 

• :ftlill1'T~Wij~-JJ\Wi, 12J..&i~~iJ!::r:§f § ~PJ~~t~i1E, ~BWiiiE~ffl-Ti~~lit8~:5t1JT 

Jrf! o 
• J&;f$}ff!,,&i,f:JGU o 
· ~*~Wffl~-~}ff!(§:J%~~~~\ 

• :!f;:t §~ffl3i'l ;fO I(,q~ o 

• JliJ(B~B;Jj'SJill~* o 

~ffim:wn.-E2mmt:~:enMJr~B~*•~•wm~m.~m:*~~BI£ 

tt~-~Jr~ o MJr~~ffM~-.~~*AAJr~'i=tBJl~~W~~m~illB~~o 

~f!P~-~~~m&,~ffirnMfit§mWn;fnmt:~:eniiE~~;:_m~tttr1E c 2011 X& FDA I 

£1J£Zi,JEJ'~WJ )o 

D. ~ilffli~ 

a-~~!J£Z~ffl~~*~.m.&~~~:fr1JT~m~iJ&-~~*··~-~~!J£Z~ 

-~o ~~m~m~9=tM-~J::j!J£Z~ttW9=tW~~~~illfiWffl,~~~illBW~ 

~~·**J&ffim~~frm~~~~m~;~~e.m~~-~~WL~Jr~.~~ill 

~Wffl#*!&ffim~~~m~ o •~~IJ£Z~m~m:~~tt~oo*•-m~C(~£(:£ 

f' EJ::S:~JJjtJ;J.TI1 ( 2010 !.f{~iJ ) } liftJ~ ~!J£Zi,jfj)#* )o 
b.!J£ZiiE1!i~~y§ffl12J.rr*J~ ( 2011 #&FDA I£1J£ZiiE1~1¥J ): 
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• x11ffPJ~:>rrs"Jx.ffi~fiJ1J;t 9=tr9::ff~~3Es"Jifff5rr~JJ!:itH-TH1r!i o 

· *~1r~mJ£. ~~~~-~~m~~~mmfi%~o 

• ,f,t,~~tttt~:ff1:t='~=rs"J/Gt-B=ilr.m. fJ"tl ~IJifm\~, ¥F11tt.&iff! tl ~*~!3IZ:::ff~~t:t 

:ff * s"J Jt:flli 1~u~!!- o 
• ,f,t,~~q5t.s"J~M , ~~:t!.!im1-T%tJT, ~N.illUKIZ::141:'11J;tJt:sL~~{£!:, ~ 

N-R~~~~~~~.~~~-~~0 

~~~~*/G~ilm~~JE~~~~~*~.~~mfi~***~~~ o ~~ 

~IJ~ ~~~3Es"J~~~;t~rtm1-TiJiiJm. ~m1-=r1'4~H1r!i. 1-1'J t±:l m:~~s"J~iiE~tt c ( 5 

&lr1:t='Wr:l:'l'f:£ll:lJ~m C 2010 1¥1~iT ))) u~R!3~iiEffl* )o 

7. 1. 2. 4 :t~~IZ:UfDiA 

05r\1 1:F!JD::I:~~li!J.Jil.~i1 ( 2010 if-{~ FDA 1'J.ill!.tliii¥i 
n n lifHiA--"3#FltiEr~tt~ Tl:~iE: -i!R~!J!~~ 

C ~/\JiK) ~JMi1 C 2011) 
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B. 1ifffiAJ9! § 

M~ffl~fl~~-~tt,*•I£~ft,ttfi*~~~~-~tt,~I~~fl 

3f~r5¥0!&$, FJ'bttM~lffi:-~·ii o 

• *~I£·~~~~-~FJ'b~~mM, ~~*~FJ'b~-@~*~~~F§b 

~iiEtft~ ( 2015 if& EU GMP ffl~ 15: 1i~~J=]~iiE )o 

• I£·~~~~,~M*~I£·~~-~~*,F§b·#~Fm~~~-~ 

ft-~PJ~J;;-~t~~I£1i~~mM o •Htlt~ft~lt¥Ut!bt~~5( C ~q:r,c,,~w;J 

1mtl31-tf;J:,ji'1U~:J;;~TI1tl~~, i~~TI1tl~~11t11U$J;; "3 Wt!~" ~ttl~~ )o ».~-J.t~~J(_t 

~~-Mm#~~25m, ~*~I£-~ftm•~~~25~,*mi£tt~~~ 

:f~;j;,j, 17tl:tzP.ttl~·iiffM~ft;fP. ( ~) ttlli~Jf~~:f~ft o ( PDA ~ 60 %:fli-'€) ttl.¥Jf~~:f~ 

;f$~ Cp , Cpk, Pp, Ppk, jj'ljt~ffl~ k :f~ft, NP Ppk 5¥0 Cpko ttti'liff~:f~~ Ppk 5¥0 

( ~) ttfiff~~:f~ft Cpk ~~ffl**7K~Fttliff~$~F:±llti1JPJMC~;f$11ttz:J'b8<J;fj 

~~~~,jj1ltfflttfi~~mJ=j~~~$~~~~m**7K,jj11tmM**1KM~ 

$~M~~F:±llt~PJ-~~$~F§b o 

• -M•~~11tm~#~~~3~~~m~PJ~~~-~I£~~~0 ~~~~ 

~fflT~$~~F~~,~~~~FJ'b~~~I£B~Ir~m~~N, ey~~~ 

~~~mft*eft3mo *ffl3millB~~~~~~N~,PJ~W~~m~~~F 

tlt~*~1~~~~ftM, f'F]gt~~I£1i~~8<J-~:5tMtJJ~~~iiEill1-Tt~.YE C 2015 if& 
EU GMP ffl~ 15: 1i~~J=]~iiE )o 

• ~%rrmtlFJ'b8<J~-:#i-¥1ii;f§*I£Jl@~, VJi*iiE~·~FJ'b~iPmM9=r~~~~5l.t 

~~~tft~ ( 2015 if& EU GMP ffl~ 15: 1i~~J=]~iiE )o 

· ~M$~*~I£·~~~~5¥0~$o ~~~mi£~T·fi~~I£tt 

If~, PJ~FJ'b~iPmM*1f~BtM1JJ.I£~* ( 2015 if& EU GMP ffl~ 15: -~J=j 

•*~I£·~~~*PI~ffl*~*FJ'b~-@~:5t~,-~I£~~~~~~ 

tk~ ( ~5rt~~F~-~Jlf!;J;JUi1 ( 2010 ~1~iT n -~J=]~iiEffl~ )o 

·~~~-~~FftM~~~~~~FJ'b~-@~~W~£$~o ill~~-~ 

ftM$~,3fJ=)·~~PJ-~~$~~,PJ§M~F-~A~$-tt:#**m•• 

~~~o *M~m~*'~~FJ'b~-@~~~~~,@~~@~PJ~~~~~-, 
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l!~ffi1t8"J CPV ~t@i-'f$" lt!1-TB"Jl!~-~lU5iJ B"Ji-\f$"flHLt'I-c !if:JXTJ1 &t:I:@JI@iPJ ifUJiJ 

~v~mw*~£~B"J~~.~~*~~~.m~r•~~m~~~~~~JE:B£ 

~§i1t8"J CPV ~t@i-'JZ* (FDA 21 CFR 211.180 (e) ~3jt~j,;'4ff!.flt!1-T--t-i5ffti o *~ 

~§i{J(EI3 ~T-iijij~, {g~~y4ff!.flt!1-T-{J() ( PDA ~ 60 %1/it!f )o 

a. /J~11JU~ 

~-I~~~/J~~#~~~B"J*•~~~mm~~~ = 

· ~~-~~~~~~~C~:I~~~-lt!r~- - ~~TJ1~~J1B"J~-~ 

'~, OOSIOOT, fffiU&~ )o 

• !!Rt$fOi9!UiJ\~~ o 

• ~1Ji5f11r/J~ 0 

• PJtt~t.iFi1L 

• I~:':l£1! I ~~~#~8"J::illJ.I o 

b. jr~ftl1-T 

I~~~~*~·*~~~~~&~-I~~~jr~JE:BB#~~ . ~~-~ 

~I~~-~~~r~~-~~~~~0 

c. ~:t!?HJT 

PJf&t@~~. :@JtJral:i£'~~it, ~i't'IJ!TJ"iJJ!I C mo~tfU$!!1 ), ~tui!l, iili~~.1J 

i!l~~it~IA~~-B"J~t@lt!B%~o 

d. t~-I~iijij~tlit!f 

~-I~~~mt!f. ~~~mm~~~= 

• ~iiE 8{] iff( [2;1 fO § 8{] o 

• ~iiE~~.iFI fFBt i'SJ o 

• ~iiE~JJf!!:B"Jfal:l£ o 

· ~ffl~it~IA~~itB"J~t@,~*B"J~~~%~ o 

• ~JH)fl8{Jiijij~~iB o 

• iifij~jjJi~8"J~#::izlJj_ ( ~m:':l££, fffiU&,OOSIOOT), xt~iiE~ii: 8{]~o[li] i5ffti o 

• t~-I~Ejij~ --nfl'ift19!U iit:it~iJ¥f.i5f11l-Bti'SJ o 

e. f~~iili~:':l££ I ~~~#Bt8"J::iztJj_ 

• ~t~-I~Ejij~J:ili~lm~lL I~~:':ltfO~~~#t~~~ I £~~JXU~B"JWfti , 

B~,I~&JE: , tt~B"Jit~ o ~-I~-~~~~*~~I~£~7-~~fffiij-, 
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~*fi*~W~.~SWfi~~-~fi~~~mW~o mm~~W~~*· ~*~ 

I£~M~#~A~~~*·~~~m~.~~~-~-W-I£~~~~~~I 

£1ifhA.:1J~ifliJ• C :tzn&,~ ) ~ o 

• :f~~I£1if%iAAA IBJ:tzn.bt~:ftJJtiZ'A$:~~PJ§~~u~tz:.fbmJ::i:~?Jl1[Bt, ~*1-T 

12£*1tto 

*W pg~ 

~ F) Jb ~ 1" EJt:i: m=+~~ ~~~~-~g~~~~-~~~FJJb.ggb~~~~ 

~JJ!1;J;Jll.7[ (2010:¥ ·ti, IE!Jlt, ~y:~BfU@ flJJUI1Jfil~:/J7*, ~jt:OOPJ~~tH±89{1jj(~~ o IW.¥M4~PJ 

1~-n n JW.~flf>HJt 
~~ GB/T 2828.1 (ISO 2859- 1 ) ~ it~MJ~~~~ff M 1 W::fr: f..i(~~EJ'!~ 

~~ ( AQL) ~~~~1tt~~Ml~it:JW} ~~>JHt•JW.~ 

7.1~*I£~~~~~~~~~F'Jb~~-~. PJR~~-~~~%· 

2015 it& EU GMP [1ft tt~K·tt~-~~~~C~~-~-~-dXMW#11E!Jlt~~~Jb~ 

:Vt 15: -i:A.~~iiE 
~-Jb 89 ~~~;r~-~~·U!1'J.i:A. 

7.2 ~T-~~~·~1i~i:A.~i,t:~;J;Jli.J:Ei¥J~tii£~~~!i::k!i+t5Yd'i=1!100 
~ur1'T, ~o rffil.J.t, i5t*~$tti!J.t, !&'MJ±.1J~~1m~E~~ 

• ~ffli&t*-§~. *1-T 13t.W.1ru;j§~I~~i.5Ufmk-§~%:i1Eo ~-T*1-T §t.ffi~;j§~ 

I~.~W*mk-§~%:~.~ = ~~~~~~§m~;j§,~I-§~~o 

·~mmmJ:•~~~m~~~~~~*Wk%:~0 

•*~· ~T-~PJ~$*Wk-§~%:~ : -§~~~~t"'.fb; ~-§U~~~t"'-; 

-§~%J:\;?Jl12; ~:l:lr/ I £~i&t*, ~J!~l&':Pt;fli I ~~!zr!i~:km=ff!H4 o 

B. J:F~~oo 

~%:iiE~!Jl~. ~ifliJ11f~!J1~~~, :#11JU~§;~JErm~m~ o 
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II¥ I~~!t& ~~JYf§ 

1&~ 
~~fi&~c ~~>.~~-~. m~n~ 

~~xm. !t&il:. i&itttt rliit&. fl:F~J!~ 1 ~tYJ$ 

Jta~ !t&*-!LJ!!Jt, i-t 1=1 tiL~J.ili:5ill!Jt ~~xm . IJ&:I: 1 ~•. !&it-t·!'± 

~~ 'i:t=Jt& . ~Hrliit~. W-tt&& ~~ X!\\, IJ&:I: I ~:I:, !&; i t ·/'± 

~#¥~~~~~~m~~tt~®~~~~~~*fi*~o -fi*~-~ = ~ 

11~~5' ±~~~§' --~~ 0 

1E13;W~~PJ ~~ { GBIT 2828.1-2012 iH&1EI3;W;f~%Z~lfff: ~o 

/GIPJ~fl§x;JJ.lll s{] AQL ~&ocrt11Il, *1§U~O~: 

ili!C~iH!~~ AQL ~~J3t1!L ffil ifi!CJI§ffi{9U 

:kiJ!ili!C~ 0.01%- 0.1% m~~~••n~*•ili!C*.~~•.~•fi~~wd~ 
~!J&:I:~~T!ftl , ~i#Wdl!JTW. 

±~ili!C f~ 0.1%-0.65% $;~1&3£%' 2:~·fi· 

-f:Rili!C~§ 1.0%- 4.0% 1lt~~5rxM•n£P ::fli llf!Tm.ET~ , rfi!.a1& m rf:T iii~ f-~ • 

a. it . :ftt:l!: 

¥~£~~-*~~~•·*~•m~~~-. ~•.*m~•mm*fi~ElZ 

B{Jit. o ~Q : :Jtt J!: 17 7J Jt , §-~JM$ 14 Jt /;f.& X 2 f& I ~ X 100 E;: I~, it·~* 

*J]iJ~ : ;f.&~ 12142 t&' ~~ 6071 E;:' fiii~ 60 fiii 0 

b. ~~'±lf.f;zjs:J!:f1i!?J 

~%Z*~~J.llZ#~%Z:I!: o ;W;zJs:J!:f 1ifb* ~~ iliT3~-fi~%Z*~I , ll~ 

ill o f~~I=: J31HmJ£, ~ffl l.K~ ll o ~~>lt~3J 1J .7J1€lt1!£BtPJ~ffl 7.K~ I, ~~>lt~3JiJ 

j] tgt;@j s~·PJ~f§Jj(~ ill o * 7-8 :if~ ili T J3:$rr 4 ~t~JJI(~%Z7.K~ S- L S-2, S-3 ;fQ 

S-4, BirJPJ ffl ~&;,~Jr~ffl;f§~ ; j\ 8{];f$;zjs:J!: mf ..EL ~~;&:it1€lt::k1EB;W~~~ B{J'tff% ( GBIT 
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2828.1-2012 tt~:J'!lrt¥t-i~~Jr )o 

~tt~*•*~-~~*•o~~~~m•~~~~~~*~·~mw*•* 

~*t.ill:~~ffl~*~ ( GB/T 2828.1-2012 tt~:tm~~~~)r )o 

•m~~~m•~--~~*~rr.~m~*•*~*~~W~*•¥~.~= 

if&~ 121421&, x-tm~*•*~ Mo 

!f.f9)R~!Ji7j( 3f -:Jffl{~!Ji7j(f 
tlti!: 

S-1 S-2 S-3 S- 4 I II m 
2~8 A A A A A A B 

9~15 A A A A A B c 

16~25 A A B B B c D 

26~50 A B B c c D E 

51~90 B B c c c E F 

91~150 B B c D D F G 

151~280 B c D E E G H 

281~500 B c D E F H J 

501~1200 c c E F G J K 

1201~3200 c D E G H K L 

3201~10000 c D F G J L M 

10001~35000 c D F H K M N 

35001~150000 D E G J L N p 

150001~500000 D E G J M p Q 

5000012Ht.t D E H K N Q R 

c. ~~:tm~::tr~ 

~ffl AQL ~~*·*~JA1!E.t$1J~*9=t~~1!E.t$1J~o ~-T-1-J;~J£~ AQL 

~-1-~~~m:~:.m~fflA~~.t$*•*~~~-m*JA:tm~~~*9=t~~:tm.t$ 

1J~o ~0: *~19U AQL m~:ti~~~Jjt]g 0.25%, .t$;;$::1:¥~: M, Y1U Ac/Re: 213 o 

~m~1!E.t$1J~jg: .t$-*:i:/GY-T315, 21-.&l~FfPJ~:til&, 31-.&~__t.]g:fE!& C* 
7- 9 )o 
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N 
(X) 
(X) 

~ 7-9 :iE%+'&3~-/.Xtffit¥11~ ( ::E~ ) 

~ljj()9J::Jit ll1J! ( AQL ) 

;ff:;$::!tl: 
f'f:;jl::iiJ: 0.010 0.015 0.025 0.040 0.065 0.10 0.15 0.25 0.40 0.65 1.0 1.5 2.5 4.0 6.5 10 15 

'l'li!b 
AcRe AcRe AcRe AcRe Ac Re AcRe AcRe Ac Re AcRe AcRe Ac Re AcRe AcRe Ac Re AcRe AcRe AcRe 

A 2 

1 1 t 
0 I 

1 t t B 3 0 I 1 2 

c 5 0 I t ~ I 2 23 
--- ------- ------- ------- ------- ------- ------ - ------- ------- ----- -- ------- ---

~ D 8 0 1 t I 2 23 34 

t E 13 0 I ~ I 2 23 34 56 

t ~ F 20 01 I 2 23 34 56 78 
--- ------- ------- ------ - ------ ------- ------- ------- ---

~ G 32 0 I t 1 2 23 34 56 78 10 11 

t H 50 0 I ~ 1 2 23 34 56 78 10 II 14 15 

t ~ J 80 0 1 I 2 23 34 56 78 10 II 14 15 21 22 
--- ------- ------- ------- ------- ---

t ~ K 125 0 I I 2 23 3 4 56 78 10 11 14 15 2 1 22 

t L 200 0 1 ~ I 2 23 34 56 78 10 II 14 15 21 22 

t ~ M 315 0 I I 2 23 34 56 78 10 II 14 15 2 122 
---- ------- --- ---- ------ - ------ ----

N 

p 

Q 

R 

t ~ 500 0 I I 2 23 3 4 56 78 10 11 14 15 21 22 

800 0 I t ~ 12 23 34 56 78 10 II 14 15 21 22 

l 1250 0 1 l ~ I 2 23 34 56 78 10 II 14 15 2122 

--l--t 
---- ------- ------- ------

2000 1 2 23 3 4 56 78 10 11 14 15 21 22 t 
)i.: L -1~rn m-* T di1 a~ ~ --t-#-t.f:;5-1it 0 ~"*-*-¥-*--I-~ -r- ~M:i±.¥t-I-, w>JtMt 1 oo% &~tl: 0 

t -1~ rn m- k ..t di1 ~ ~ -1'- .tw-:f.f :;5-iit 0 

Ac-.:I~~U±.o 

Re-.:le.J!iifto 

----

25 40 

Ac Re AcRe 

I 2 23 

23 34 

34 56 

56 78 

7 8 10 11 

10 II 14 15 

14 15 21 22 

2122 

---- ------ ----

---- ------ ----

---- ------ ----

65 100 150 250 400 

AcRe AcRe AcRe AcRe Ac Re 

34 56 78 10 II 1415 

56 78 10 II 14 15 21 22 

78 10 11 14 15 21 22 30 31 

10 11 14 15 21 22 30 31 4445 

14 15 2 1 22 30 31 44 45 

2 1 22 
---- ------- ------- ------ ----

---- ------- ------- ------- ------ ----

---- ------- --- ---- ------- ------ ----

---- ------- ------- ------- ------ ----

650 1000 

AcRe AcRe 

21 22 30 31 

30 31 4445 

4445 
---- ---

---- ------- ---

---- ------- ---

---- ------- ---

---- ------- ---
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~ 7-10 T=l00%LC' C=95%' LB=90%LC B~t~~ti.ii/'!Efi~ ( %LC ) B~"P]J~S!t~li!}jl 

;j9orfbf-~m ;j9o rfb ij: ( n ) 

(%LC ) 10 30 40 50 60 80 100 120 150 200 500 

100.0 2.91 4.36 4.65 4.84 4.99 5. 19 5.33 5.43 5.54 5.66 5.93 

99.8 or 100.2 2.88 4.31 4.59 4.79 4.94 5.14 5.28 5.38 5.50 5.62 5.91 

99.6 or 100.4 2.84 4.26 4.54 4.74 4.89 5.09 5.24 5.34 5.45 5.58 5.88 

99.4 or 100.6 2.81 4.21 4.49 4.69 4.83 5.04 5.18 5.29 5.40 5.53 5.84 

99.2 or 100.8 2.77 4.16 4.43 4.63 4.77 4.98 5.13 5.23 5.35 5.48 5.79 

99.0 or 101.0 2.74 4.10 4.38 4.57 4.72 4.92 5.07 5.17 5.29 5.43 5.74 

98.8 or 101.2 2.70 4.05 4.32 4.52 4.66 4.86 5.01 5.11 5.23 5.37 5.69 

98.6 or 101.4 2.67 4.00 4.27 4.46 4.60 4.80 4.94 5.05 5.17 5.30 5.63 

98.4 or 101.6 2.63 3.95 4.21 4.40 4.54 4.74 4.88 4.99 5.10 5.24 5.56 

98.2 or 101.8 2.60 3.89 4.16 4.34 4.48 4.68 4.82 4.92 5.04 5.17 5.49 

98.0 or 102.0 2.56 3.84 4.10 4.28 4.42 4.62 4.75 4.86 4.97 5.10 5.43 

97.8 or 102.2 2.53 3.79 4.05 4.22 4.36 4.55 4.69 4.79 4.90 5.03 5.35 

97.6 or 102.4 2.49 3.74 3.99 4.17 4.30 4.49 4.62 4.72 4.84 4.97 5.28 

97.4 or 102.6 2.46 3.68 3.93 4.11 4.24 4.43 4.56 4.66 4.77 4.90 5.21 

97.2 or 102.8 2.42 3.63 3.88 4.05 4.18 4.36 4.50 4.59 4.70 4.83 5.13 

97.0 or 103 .0 2.39 3.58 3.82 3.99 4.12 4.30 4.43 4.53 4.63 4.76 5.06 

96.8 or 103.2 2.35 3.53 3.77 3.93 4.06 4.24 4.37 4.46 4.56 4.69 4.99 

96.6 or 103.4 2.32 3.48 3.71 3.87 4.00 4.18 4.30 4.39 4.50 4.62 4.91 

96.4 or 103.6 2.28 3.42 3.65 3.81 3.94 4.11 4.23 4.33 4.43 4.55 4.84 

96.2 or 103.8 2.24 3.37 3.60 3.76 3.88 4.05 4.17 4.26 4.36 4.48 4.77 

96.0 or 104.0 2.21 3.32 3.54 3.70 3.82 3.99 4.10 4.19 4.29 4.41 4.69 

95.8 or 104.2 2.17 3.26 3.48 3.64 3.76 3.92 4.04 4.13 4.23 4.34 4.62 

95.6 or 104.4 2.14 3.21 3.43 3.58 3.70 3.86 3.98 4.06 4.16 4.27 4.54 

95.4 or 104.6 2.10 3.16 3.37 3.52 3.63 3.80 3.91 3.99 4.09 4.20 4.47 

95.2 or 104.8 2.07 3.11 3.31 3.46 3.57 3.73 3.84 3.93 4.02 4.13 4.39 

95.0 or 105.0 2.03 3.05 3.26 3.40 3.51 3.67 3.78 3.86 3.95 4.06 4.32 

94.8 or 105 .2 2.00 3.00 3.20 3.35 3.45 3.61 3.71 3.79 3.88 3.99 4.24 

94.6 or 105.4 1.96 2.95 3.15 3.29 3.39 3.54 3.65 3.73 3.82 3.92 4.17 

94.4 or 105.6 1.93 2.89 3.09 3.23 3.33 3.48 3.58 3.66 3.75 3.85 4.10 

94.2 or 105.8 1.89 2.84 3.03 3.17 3.27 3.42 3.52 3.59 3.68 3.78 4.02 

94.0 or 106.0 1.86 2.79 2.98 3.11 3.21 3.35 3.45 3.53 3.61 3.71 3.95 

93 .8 or 106.2 1.82 2.74 2.92 3.05 3.15 3.29 3.39 3.46 3.54 3.64 3.87 

93.6 or 106.4 1.79 2.68 2.86 2.99 3.09 3.23 3.32 3.39 3.47 3.57 3.80 

93.4 or 106.6 1.75 2.63 2.81 2.93 3.03 3.16 3.25 3.33 3.40 3.50 3.72 

93 .2 or 106.8 1.72 2.58 2.75 2.87 2.97 3.10 3.19 3.26 3.34 3.43 3.65 

93.0 or 107.0 1.68 2.52 2.69 2.81 2.90 3.03 3.12 3.19 3.27 3.36 3.57 

92.8 or 107.2 1.65 2.47 2.64 2.75 2.84 2.97 3.06 3.13 3.20 3.28 3.50 
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;j;f.Jfb-'jL:f:!g{E[ *f.&bii ( n) 

(%LC ) 10 30 40 50 60 80 100 120 150 200 500 

92.6 or 107.4 1.61 2.42 2.58 2.70 2.78 2.91 2.99 3.06 3.13 3.21 3.42 

92.4 or 107.6 1.57 2.36 2.52 2.64 2.72 2.84 2.93 2.99 3.06 3.14 3.35 

92.2 or 107.8 1.54 2.31 2.47 2.58 2.66 2.78 2.86 2.92 2 .99 3.07 3.27 

92.0 or 108.0 1.50 2.26 2.41 2.52 2.60 2.71 2.80 2.86 2.92 3.00 3.20 

91.8 or 108.2 1.47 2.20 2.35 2.46 2.54 2.65 2.73 2.79 2.86 2.93 3.12 

91.6 or 108.4 1.43 2.15 2.30 2.40 2.48 2.59 2.66 2.72 2.79 2.86 3.05 

91.4 or 108.6 1.40 2.10 2.24 2.34 2.42 2.52 2.60 2.65 2.72 2.79 2.97 

91.2 or 108.8 1.36 2.04 2.18 2.28 2.35 2.46 2.53 2.59 2.65 2.72 2.89 

91.0 or 109.0 1.33 1.99 2.13 2.22 2.29 2.39 2.47 2.52 2.58 2.65 2.82 

90.8 or 109.2 1.29 1.94 2.07 2.16 2.23 2.33 2.40 2.45 2.51 2.58 2.74 

90.6 or 109.4 1.26 1.89 2.01 2.10 2.17 2.27 2.33 2.39 2.44 2.51 2.67 

90.4 or 109.6 1.22 1.83 1.96 2.04 2.11 2.20 2.27 2.32 2.37 2.44 2.59 

90.2 or 109.8 1.19 1.78 1.90 1.98 2.05 2.14 2.20 2.25 2.30 2.37 2.52 

90.0 or 110.0 1.15 1.73 1.84 1.93 1.99 2.08 2.14 2.18 2 .24 2.30 2.44 

~ 7-11 T=l00%LC, C=95%, LB=95%LC B~~¥~~iFift{AiU~ ( %LC ) B~PJt~§!t~~Jj[ 

;j;f.£->jL:f:!g{E[ *f. &b:Gl ( n) 

(%LC ) 10 30 40 50 60 80 100 120 150 200 500 

100.0 2.8 1 4.1 8 4.46 4.64 4.78 4.98 5.11 5.21 5.31 5.43 5.69 

99.8 or 100.2 2.77 4.13 4.41 4 .59 4.73 4.93 5.07 5.16 5.27 5.39 5.67 

99.6 or 100.4 2.74 4.08 4.35 4.54 4.68 4.88 5.02 5.12 5.23 5.35 5.64 

99.4 or 100.6 2.70 4.04 4.30 4.49 4.63 4.83 4.96 5.07 5.18 5.30 5.60 

99.2 or 100.8 2.67 3.99 4.26 4.43 4.57 4.77 4.91 5.01 5.12 5.25 5.55 

99.0 or 101.0 2.64 3.94 4.20 4.39 4.51 4 .71 4.85 4.95 5.07 5.20 5.49 

98.8 or 101.2 2.60 3.88 4.15 4.33 4.47 4.65 4.79 4.89 5.01 5.14 5.44 

98 .6 or 101.4 2.57 3.84 4.09 4.27 4.41 4.59 4.73 4.83 4.94 5.07 5.38 

98.4 or 101.6 2.54 3.79 4.03 4 .21 4.35 4.54 4.67 4.77 4.88 5.01 5.31 

98.2 or 101.8 2.50 3.74 3.99 4.16 4.29 4.48 4.61 4.70 4.82 4.94 5.25 

98.0 or 102.0 2.47 3.68 3.93 4.11 4.23 4.42 4.55 4.65 4.75 4.88 5.18 

97.8 or 102.2 2.43 3.64 3.88 4 .05 4.18 4.36 4.49 4.58 4 .68 4.81 5.11 

97.6 or 102.4 2.40 3.58 3.83 3.99 4.12 4.29 4.42 4.52 4.63 4.74 5.05 

97.4 or 102.6 2.37 3.54 3.77 3.93 4.06 4.24 4.36 4.45 4.56 4.68 4.97 

97 .2 or 102.8 2.33 3.49 3.71 3.88 4.00 4.18 4.30 4.39 4.49 4.62 4.90 

97.0 or 103.0 2.30 3.43 3.67 3.82 3.95 4.11 4.24 4.33 4.43 4.55 4.83 

96.8 or 103.2 2.26 3.39 3.61 3.77 3.88 4.06 4.17 4.27 4 .37 4.48 4.76 

96.6 or 103.4 2.23 3.33 3.55 3.71 3.83 4.00 4.12 4.20 4.30 4.41 4 .69 

96.4 or 103.6 2.20 3.29 3.50 3.65 3.77 3.93 4.05 4.14 4.23 4.35 4 .62 
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;f$Jfb1jl-:J0{i ;f$ Jfb :li ( n ) 

(%LC ) 10 30 40 50 60 80 100 120 150 200 500 

96.2 or 103.8 2.16 3.23 3.44 3.60 3.71 3.88 3.99 4.07 4.17 4.28 4.55 

96.0 or 104.0 2.13 3.18 3.40 3.54 3.66 3.81 3.93 4.01 4.10 4.21 4.47 

95.8 or 104.2 2.09 3.13 3.34 3.49 3.59 3.76 3.86 3.95 4.04 4.15 4.41 

95.6 or 104.4 2.06 3.08 3.29 3.43 3.54 3.69 3.80 3.88 3.98 4.08 4.34 

95.4 or 104.6 2.03 3.03 3.23 3.38 3.48 3.63 3.74 3.82 3.91 4.02 4.26 

95.2 or 104.8 1.99 2.98 3.18 3.31 3.42 3.57 3.67 3.75 3.85 3.94 4 .1 9 

95.0 or 105 .0 1.96 2.93 3.13 3.26 3.36 3.52 3.61 3.70 3.78 3.88 4.12 

94.8 or 105.2 1.92 2.87 3.07 3.20 3.31 3.45 3.56 3.63 3.72 3.81 4.05 

94.6 or 105.4 1.89 2.83 3.02 3.15 3.24 3.39 3.49 3.57 3.65 3.75 3.98 

94.4 or 105.6 1.86 2.78 2.96 3.09 3.19 3.33 3.43 3.50 3.58 3.68 3.91 

94.2 or 105.8 1.82 2.72 2.91 3.03 3.13 3.27 3.36 3.44 3.51 3.61 3.83 

94.0 or 106.0 1.79 2.67 2.85 2.98 3.07 3.21 3.30 3.37 3.45 3.54 3.77 

93.8 or 106.2 1.75 2.63 2.80 2.92 3.01 3.14 3.24 3.31 3.39 3.47 3.70 

93 .6 or 106.4 1.72 2.57 2.74 2.86 2.96 3.09 3.17 3.25 3.32 3.41 3.62 

93.4 or 106.6 1.69 2.52 2.69 2.81 2.90 3.03 3.11 3.18 3.25 3.34 3.55 

93.2 or 106.8 1.65 2.47 2.64 2.75 2.84 2.96 3.05 3.11 3.19 3.27 3.48 

93.0 or 107.0 1.62 2.42 2.59 2.70 2.78 2.90 2.99 3.05 3.12 3.21 3.40 

92.8 or 107.2 1.58 2.37 2.52 2.64 2.72 2.84 2.92 2.99 3.05 3.14 3.33 

92.6 or 107.4 1.55 2.32 2.47 2.58 2.67 2.78 2.86 2.93 2.99 3.07 3.27 

92.4 or 107.6 1.52 2.26 2.42 2.52 2.61 2.72 2.80 2.86 2.93 3.00 3.20 

92.2 or 107.8 1.48 2.21 2.36 2.47 2.54 2.66 2.74 2.79 2.86 2.93 3. 13 

92.0 or 108.0 1.45 2.16 2.31 2.41 2.48 2.59 2.68 2.73 2.80 2.87 3.05 

91.8 or 108.2 1.41 2.11 2.26 2.35 2.43 2.53 2.61 2.66 2.73 2.80 2.97 

91.6 or 108.4 1.38 2.06 2.20 2.30 2.37 2.47 2.55 2.60 2.67 2.73 2.90 

91.4 or 108.6 1.35 2.01 2.15 2.24 2.31 2.41 2.49 2.54 2.60 2.67 2.83 

9l.2or 108.8 1.31 1.96 2.09 2.18 2.25 2.35 2.43 2.47 2.54 2.60 2.76 

91.0 or l 09.0 1.28 1.91 2.04 2.13 2.19 2.29 2.36 2.41 2.47 2.53 2.69 

90.8 or 109.2 1.24 1.86 1.98 2.07 2.13 2.23 2.30 2.34 2.40 2.46 2.62 

90.6 or 109.4 1.21 1.81 1.93 2.01 2.07 2.17 2.23 2.28 2.34 2.39 2.55 

90.4 or 109.6 1.18 1.75 1.87 1.95 2.02 2.11 2.17 2.21 2.27 2.33 2.48 

90.2 or 109.8 1.14 1.70 1.82 1.90 1.96 2.05 2.11 2.16 2.20 2.26 2.41 

90.0 or 110.0 1.11 1.66 1.76 1.85 1.90 1.99 2.04 2.09 2.13 2.20 2.33 

~ 7-12 T=l00%LC, C=95%, LB=99%LC B~t¥5Mif.)'ft{j~ ( %LC )B~PJm~~I.Mi 

;f$Jfb1jl-:J0{i ;f$£ ;§i ( n) 

(%LC ) 10 30 40 50 60 80 100 120 150 200 500 

100.0 2.62 3.88 4.13 4.31 4.43 4.61 4.73 4.82 4.92 5.03 5.27 
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~&t:lfL~{t ~&tii ( n) 

( %LC) 10 30 40 50 60 80 100 120 150 200 500 

99.8 or 100.2 2.59 3.84 4.09 4.26 4.39 4.57 4.69 4.78 4.88 4.99 5.25 

99.6 or 100.4 2.56 3.79 4.04 4.21 4.34 4.52 4.64 4.73 4.84 4.95 5.22 

99.4 or 100.6 2.53 3.75 3.99 4.16 4.29 4.47 4.59 4.68 4.78 4.90 5.17 

99.2 or 100.8 2.49 3.70 3.94 4.11 4.23 4.41 4.54 4.63 4.73 4.85 5.13 

99.0 or 101.0 2.46 3.65 3.89 4.06 4.18 4.36 4.48 4.57 4.68 4.79 5.07 

98.8 or 101.2 2.43 3.61 3.84 4.01 4.13 4.31 4.43 4.52 4.62 4.74 5.02 

98.6 or 101.4 2.40 3.56 3.79 3.95 4.08 4.25 4.37 4.46 4.56 4.68 4.96 

98.4 or 101.6 2.37 3.51 3.74 3.90 4.02 4.19 4.31 4.40 4.50 4.62 4.90 

98.2 or 101.8 2.34 3.47 3.69 3.85 3.97 4.14 4.26 4.34 4.44 4.56 4.83 

98.0 or 102.0 2.31 3.42 3.64 3.80 3.92 4.08 4.20 4.29 4.38 4.50 4.77 

97.8 or 102.2 2.27 3.37 3.59 3.75 3.86 4.03 4.14 4.23 4.32 4.44 4.70 

97.6 or 102.4 2.24 3.33 3.54 3.70 3.81 3.97 4.09 4.17 4.27 4.38 4.64 

97.4 or 102.6 2.21 3.28 3.49 3.64 3.76 3.92 4.03 4.11 4.21 4.31 4.58 

97.2 or 102.8 2.18 3.23 3.45 3.59 3.70 3.86 3.97 4.05 4.15 4.25 4.51 

97.0 or 103.0 2.15 3.19 3.40 3.54 3.65 3.81 3.91 4.00 4.09 4.19 4.45 

96.8 or 103.2 2.12 3.14 3.35 3.49 3.60 3.75 3.86 3.94 4.03 4.13 4.38 

96.6 or I 03.4 2.08 3.09 3.30 3.44 3.54 3.69 3.80 3.88 3.97 4.07 4.32 

96.4 or 103.6 2.05 3.05 3.24 3.38 3.49 3.64 3.74 3.82 3.91 4.01 4.25 

96.2 or 103.8 2.02 3.00 3.20 3.33 3.43 3.58 3.68 3.76 3.85 3.95 4.19 

96.0 or 104.0 1.99 2.95 3.14 3.28 3.38 3.53 3.63 3.70 3.79 3.88 4.12 

95.8 or 104.2 1.96 2.91 3.10 3.23 3.33 3.47 3.57 3.64 3.73 3.82 4.06 

95.6 or 104.4 1.93 2.86 3.05 3.18 3.27 3.41 3.51 3.58 3.67 3.76 3.99 

95.4 or 104.6 1.89 2.81 2.99 3.12 3.22 3.36 3.45 3.52 3.61 3.70 3.92 

95.2 or 104.8 1.86 2.76 2.94 3.07 3.16 3.30 3.40 3.47 3.55 3.64 3.86 

95.0 or 105.0 1.83 2.72 2.89 3.02 3.11 3.25 3.34 3.41 3.48 3.58 3.79 

94.8 or 105.2 1.80 2.67 2.84 2.97 3.06 3.19 3.28 3.35 3.43 3.51 3.73 

94.6 or 105.4 1.77 2.62 2.79 2.91 3.00 3.13 3.22 3.29 3.36 3.45 3.66 

94.4 or 105.6 1.73 2.58 2.74 2.86 2.95 3.08 3.16 3.23 3.30 3.39 3.60 

94.2 or 105.8 1.70 2.53 2.69 2.81 2.90 3.02 3.11 3.17 3.24 3.33 3.53 

94.0 or 106.0 1.67 2.48 2.64 2.76 2.84 2.96 3.05 3.11 3.18 3.26 3.46 

93.8 or 106.2 1.64 2.43 2.59 2.70 2.79 2.91 2.99 3.05 3.12 3.20 3.40 

93.6 or 106.4 1.61 2.39 2.54 2.65 2.73 2.85 2.93 2.99 3.06 3.14 3.33 

93.4 or 106.6 1.58 2.34 2.49 2.60 2.68 2.79 2.87 2.93 3.00 3.08 3.27 

93.2 or 106.8 1.54 2.29 2.44 2.55 2.62 2.74 2.82 2.87 2.94 3.02 3.20 

93.0 or 107.0 1.51 2.24 2.39 2.49 2.57 2.68 2.76 2.82 2.88 2.95 3.14 

92.8 or 107.2 1.48 2.20 2.34 2.44 2.52 2.63 2.70 2.76 2.82 2.89 3.07 

92.6 or 107.4 1.45 2.15 2.29 2.39 2.46 2.57 2.64 2.70 2.76 2.83 3.00 

92.4 or 107.6 1.42 2.10 2.24 2.34 2.41 2.51 2.58 2.64 2.70 2.77 2.94 
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ff:£f- :1:5j{i ff:£ :11 ( n) 

( %LC) 10 30 40 50 60 80 100 120 150 200 500 

92.2 or 107.8 1.38 2.06 2.19 2.28 2.36 2.46 2.53 2.58 2.64 2.71 2.87 

92.0 or 108.0 1.35 2.01 2.14 2.23 2.30 2.40 2.47 2.52 2.58 2.64 2.81 

91.8 or 108.2 1.32 1.96 2.09 2.18 2.25 2.34 2.41 2.46 2.52 2.58 2.74 

91.6 or 108.4 1.29 1.91 2.04 2.13 2.19 2.29 2.35 2.40 2.46 2.52 2.67 

91.4 or 108.6 1.26 1.87 1.99 2.07 2.14 2.23 2.29 2.34 2.39 2.46 2.61 

91.2 or 108.8 1.23 1.82 1.94 2.02 2.08 2.17 2.24 2.28 2.34 2.39 2.54 

91.0 or 109.0 1.19 1.77 1.89 1.97 2.03 2.12 2.18 2.22 2.27 2.33 2.48 

90.8 or 109.2 1.16 1.73 1.84 1.92 1.98 2.06 2.12 2.16 2.21 2.27 2.41 

90.6 or 109.4 1.13 1.68 1.79 1.86 1.92 2.00 2.06 2.11 2.15 2.21 2.34 

90.4 or 109.6 l.lO 1.63 1.74 1.81 1.87 1.95 2.00 2.04 2.09 2.15 2.28 

90.2 or 109.8 1.07 1.58 1.69 1.76 1.81 1.89 1.95 1.99 2.03 2.08 2.21 

90.0 or 110.0 1.03 1.54 1.64 1.71 1.76 1.84 1.89 1.93 1.97 2.02 2.15 

~ 7-13 T=l00%LC' C=90%' LB=95%LC S9f¥~fif-)f:Ef.ljU~ ( %LC ) S9PJ:t~~~ll@! 

ff: Ji!rf- :1:5) {i ~£:11 ( n ) 
(%LC ) 10 30 40 50 60 80 100 120 150 200 500 

100.0 3.21 4.47 4.71 4.88 5.00 5.16 5.27 5.35 5.44 5.54 5.76 

99.8 or 100.2 3.17 4.42 4.67 4.83 4.95 5.12 5.23 5.32 5.41 5.51 5.74 

99.6 or 100.4 3.13 4.37 4.61 4.78 4.90 5.07 5.19 5.27 5.36 5.47 5.71 

99.4 or 100.6 3.09 4.32 4.56 4.72 4.85 5.02 5.14 5.22 5.32 5.42 5.67 

99.2 or 100.8 3.06 4.27 4.50 4.67 4.79 4.96 5.08 5.17 5.26 5.37 5.63 

99.0 or 101.0 3.02 4.21 4.45 4.61 4.73 4.91 5.02 5.11 5.21 5.32 5.58 

98.8 or 101.2 2.98 4.16 4.39 4.55 4.67 4.84 4.96 5.05 5.15 5.26 5.52 

98.6 or 101.4 2.94 4.11 4.34 4.50 4.62 4.78 4.90 4.99 5.08 5.20 5.46 

98.4 or 101.6 2.90 4.05 4.28 4.44 4.55 4.72 4.84 4.93 5.02 5.13 5.40 

98.2 or 101.8 2.86 4.00 4.22 4.38 4.50 4.66 4.78 4.86 4.96 5.07 5.33 

98.0 or 102.0 2.82 3.95 4.1 7 4.32 4.44 4.60 4.7 1 4.80 4.89 5.00 5.26 

97.8 or 102.2 2.78 3.89 4.11 4.26 4.37 4.54 4.65 4.73 4.82 4.93 5.19 

97.6 or 102.4 2.75 3.84 4.05 4.20 4.31 4.47 4.58 4.67 4.76 4.86 5.12 

97.4 or 102.6 2.71 3.79 4.00 4.14 4.25 4.41 4.52 4.60 4.69 4.80 5.05 

97.2 or 102.8 2.67 3.73 3.94 4.08 4.19 4.35 4.45 4.53 4.63 4.73 4.98 

97.0 or 103.0 2.63 3.68 3.88 4.03 4.13 4.29 4.39 4.47 4.56 4.66 4.91 

96.8 or 103.2 2.59 3.62 3.82 3.97 4.07 4.22 4.33 4.40 4.49 4.59 4.84 

96.6 or 103.4 2.55 3.57 3.77 3.91 4.01 4.16 4.26 4.34 4.42 4.52 4.76 

96.4 or 103.6 2.51 3.52 3.71 3.85 3.95 4.10 4.20 4.27 4.36 4.46 4.69 

96.2 or 103 .8 2.47 3.46 3.65 3.79 3.89 4.03 4.13 4.21 4.29 4.39 4.62 

96.0 or 104.0 2.43 3.41 3.60 3.73 3.83 3.97 4.07 4.14 4.22 4.32 4.55 

95.8 or 104.2 2.40 3.35 3.54 3.67 3.77 3.91 4.00 4.08 4.16 4.25 4.48 
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*F£+-±[gf! ;j;F£:Ji ( n) 

(%LC) 10 30 40 50 60 80 100 120 150 200 500 

95.6 or 104.4 2.36 3.30 3.48 3.61 3.71 3.84 3.94 4.01 4.09 4.18 4.40 

95.4 or 104.6 2.32 3.24 3.43 3.55 3.65 3.78 3.87 3.95 4.02 4.11 4.33 

95.2 or 104.8 2.28 3.19 3.37 3.49 3.58 3.72 3.81 3.88 3.96 4.04 4.26 

95.0 or 105.0 2.24 3.13 3.31 3.43 3.52 3.66 3.75 3.81 3.89 3.97 4.19 

94.8 or 105.2 2.20 3.08 3.25 3.37 3.46 3.59 3.68 3.75 3.82 3.91 4.11 

94.6 or 105.4 2.16 3.03 3.20 3.31 3.40 3.53 3.61 3.68 3.75 3.84 4.04 

94.4 or 105.6 2.12 2.97 3.14 3.25 3.34 3.47 3.55 3.61 3.69 3.77 3.97 

94.2 or 105 .8 2.09 2.92 3.08 3.20 3.28 3.40 3.49 3.55 3.62 3.70 3.90 

94.0 or 106.0 2.05 2.86 3.02 3.13 3.22 3.34 3.42 3.48 3.55 3.63 3.82 

93.8 or 106.2 2.01 2.81 2.97 3.08 3.16 3.27 3.36 3.42 3.48 3.56 3.75 

93.6 or 106.4 1.97 2.75 2.91 3.02 3.10 3.21 3.29 3.35 3.42 3.49 3.68 

93.4 or 106.6 1.93 2.70 2.85 2.96 3.04 3.15 3.23 3.28 3.35 3.42 3.61 

93.2 or 106.8 1.89 2.65 2.79 2 .90 2.97 3.08 3.16 3.22 3.28 3.36 3.53 

93.0 or 107.0 1.85 2.59 2.74 2.84 2.91 3.02 3.10 3.15 3.21 3.29 3.46 

92.8 or 107.2 1.81 2.54 2.68 2.78 2.85 2.96 3.03 3.09 3.15 3.22 3.39 

92.6 or 107.4 1.77 2.48 2.62 2.72 2.79 2.89 2.96 3.02 3.08 3.15 3.32 

92.4 or 107.6 1.74 2.43 2.56 2.66 2.73 2.83 2.90 2.95 3.01 3.08 3.24 

92.2 or 107.8 1.70 2.37 2.51 2.60 2.67 2.77 2.84 2.89 2.94 3.01 3.17 

92.0 or 108.0 1.66 2.32 2.45 2.54 2.61 2.70 2.77 2.82 2.88 2.94 3.10 

91.8 or 108.2 1.62 2.26 2.39 2.48 2.55 2.64 2.71 2.75 2.81 2.87 3.02 

91.6 or 108.4 1.58 2.21 2.33 2.42 2.48 2.58 2.64 2.69 2.74 2.80 2.95 

91.4 or 108.6 1.54 2.16 2.27 2.36 2.42 2.51 2.58 2.62 2 .67 2.73 2.88 

91.2 or 108.8 1.50 2.10 2.22 2.30 2.36 2.45 2.51 2.55 2 .61 2.66 2.81 

91.0 or 109.0 1.46 2.05 2.16 2.24 2.30 2.39 2.44 2.49 2.54 2.60 2.73 

90.8 or 109.2 1.42 1.99 2.10 2.18 2.24 2.32 2.38 2.42 2.47 2.53 2.66 

90.6 or 109.4 1.38 1.94 2.04 2.12 2.18 2.26 2.31 2.36 2.40 2.46 2.59 

90.4 or 109.6 1.34 1.88 1.99 2.06 2.12 2.19 2.25 2.29 2.34 2.39 2.51 

90.2 or 109.8 1.31 1.83 1.93 2.00 2.05 2.13 2.18 2.22 2.27 2.32 2.44 

90.0 or 110.0 1.27 1.77 1.87 1.94 1.99 2.07 2.12 2.16 2.20 2.25 2.37 

:ftO*:f$£:1: 60, ;f$£3f:J$jffi 98.6%, x;JJ.W:/Gf\3J .'I:f§Jj(f I PJ~~ 'jj:, Yfx;Jf.itr:f$u"bf~ 

f'1£i1ie~!JF£1j~J&{f[ , Jl,.f*§t!,* 7-14o 
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fF &j!rljl-:l!g fi 
ftf§l.k-'f- c PJ~M1 LB :xtElL~ 

ASTM E281 0 1ttiR SD 

*F~:il: ( 11=60) ( %LC) ( ~~ Ij!QJ~fi ) 

90% 95% Table 5 4.62% 
98.6% 

95% 90% Table2 4.60% 

95% 95% Table 3 4.41% 
98.6% 

95% 99% Table 4 4.08% 

m~tt~~. ~••ffl*~*~.-~wm~F;•ffl*~~~. ~•m~tt 

7+~, •4~~~mm:JJnF o Jm-mtt#ftm•f**~ c = 95%, xtJ:0:s"Jm~~ttm1;~tT .::: 1'

~J3U: LB = 90% (Table 2 ), LB = 95% (Table 3) ;fiJ LB = 99% (Table 4 )o jj-mf!Jii 

m~~·tijg 95% ( ASTM E2810-19 )o 

7. 1. 4. 8 f€11 I Jt~--1-

•g-~m~~~g, ~~rem~~u~•~ff~,~~I~ . *fiff~;~ 

~.~#m~~-~~~$/*~~fio *m~~B~~~~~-~ff~/~~I 

~, ~~11:\!Wt-+*$~JL1'-;J\~8"J 9=t~~ft9=t o E8 =f~*-ll:~x)wt-ts"J:fc;J\, %~fiJi&' 

~~~~. ey~~~~~--~~fi4t~mm~m~~*'~**·~•~*-ll~!W 

~*-~*~o ~~m~~X>t$/*~~fi*fi•~.~~~$/*~g!W~~~ 

*~0 
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~ t~:J1.5 1 Oppm ;f;iFl1Ht;JJ:: 

MACO= 1 Oppm x MBS 

.rt~: MACO: Frfb A ~00¥1JF rfb B ~8~~*ftilf§~00:1: , -&l1il. mgo 

MBS: m~Frfb B 8~~;J\ftt:l: , -&l1il. kg~ Lo 

1 Oppm: ft i!f A F rfb J~ 00 ¥0 B F rfb ~ $!. ~ lmtt 1 Omg/kg ~ 1 Omg/L o 

~ t~:J1.5mi-Frfb8~4lt B ftilf2]UJ:lflj _;_ ( PDE 1*) it;JJ:: 

MACO=PDE x MBS/ LDD 

.r\:~: MACO: FP~ Ay~00¥1JFrfb B ~8~~*ftilfy~00:1: , -&l1il. mgo 

PDE: mi-Frfb A 8~ftilf8~4ltB~it:l: , -&l1il. mg/do 

MBS: m~Frfb B 8~~;J\ftt:l:, -&l1il. mgo 



illD:~~~&B~-*B~ii:,~~~B~ffl~&B~-*ftx·~~~~ 

J!l1:ii::~!Hljs:f.Q, •1iz mg ~ mlo 

> **m•~~~~,~~~~~~&N4~*oo~®•~m~,~~~~o~ 
~f*lf! ( ~&~ ), 13~~~ lml ~&ft;i-9=8<JJ".U~~~)Jt L itffJU0J:tit•: 

L= 

·~~~&~!Jt = %~rlfiWN~~~~&,m~~~*~~&~~•ffi,m~ 

%;fJT;J<&iJlU ~*~-ftit~-{!!2J,1i~~ "~" 'i!o 

®~OO~~!Jt~~~ 

• :tt:mN4: xt~m·l1:m%J"x!¥le<Jit•~*m 111ooo B1ilff ii:~, IOppm~ , 

mE~C~mE~~~)*fi#•,*~~*••~-m~~~oo~~~m~~ 

t~i1L 

· ~mN4:~fflN4*~~mtt~J!l1:~m,m•mw~~~~~E~~JJt'i!o 

• lf!~&#: lf!~~1-t~~:tt:m~-~~NM!i:fON4*1-T~~Bt, ~t~:§]U~~J2J, 

ri2Sl~: M*=ffC$·11:~H~t)ZJ1~&#, ~--C$·11:~*;J\ , :1@1!itli!:fi=YIH¥*1-T 

%~~~~;*:ff~~ttnlG%~lf!~~&~-~~~~~ttnlG%~m~tt,W~M 

iam1fU ~ffl·11:, N4pg*00~00~5 1 ~e<JxXt5~; U%7G*C$·11:m%~lf!~~& 

m%~~, m;t&~m~ttn~G%*ii~~,;t&~~~~•oc~, ~x~~~;t&~~oo 

~~~ocat,ml2J,~~~~A=ff~*tt~~ft*fi~~,~~ffi~~~~~m,# 

xt;f&MF£~~*1-T1i~iA.®MiiiE o 

®Mia1fUe<JW1t.&J"xOO~~oce<J#• 

·~~~~Mia~~OO:Mia~~M~~~~~*fi-iA.,~lf!Mia~~ZD , 

~~*~~Mffl*Bt,m/F~~Mia~~OO,~ffl~~MM~W~~-MM~~~ 

OO,MM~~OOW~~fr5ttnlG%~00H~~~~M~ o 

• ¥~ia1fU 3'~ 00 ~it•~~: xt~Mia1fU J"x m e<Jit•~*ffl LDso Wi:. ~ PDE ft:.*1-T 

it•o 
>*mfir-~&e<JC$·11:ftm (LDso) it•= 
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LD50 x BW x MBS 
MAC0=-----

2000 X SF X LDD 

:r.\;r:l=~ : MACO : f' [ij!r A9~1¥J ¥1Jr r:TI'r B r:j=IJ3{JS:::kfti/f~00 i!: , -'f!.fj'z mg o 

LD50 : ¥ 1J&J$.HEi!:, -'f!.fj'z mg/kg o 

BW : ntA.Jf:t!gf.ljs:m:);;sOkg, Jf!.r) L0.5kg, i!f~)L3.5kg, ) Lll 10kgo 

MBS: J§"~r&b B 8{JS:;J\1lti!:, -'f!.fj'z mg ~ ml o 

2000: ~~$!Slo 

SF : gc~*!Sl, )'~ fflf#U JfiJ: 100 !IDf*f#UJfiJ: 1000 ri~tft:!J : 10000 o 

LDD: rrRr B 8{JS:::k B Jf!J i!:, -'f!.fj'z mg ~ mlo 

®B:·$~ : MM~~*~~~ffl*~~*~IftA,*~IftA~mM~J§" 

~~~r~~~,~~~~M*~IBA*fi~~~~WJ§"~*fi*~'~M~~ 

~OO*~IBA*Bm~, ~-~~~~*~IftA*Bm•,~-~ o 

*:W#f}RJ§", f#rRr~litBti~t~, 3t-Mt~~;ff~jJ'tij litfitf¥~14*1.:Y;I;Jti,;E o 

MM~iiEfliE~JJ.x;z;g, i~MM:Jrr!E!P ~.LE:r.\:f§tAf.tffl o m~a:Jrr!E!P*A Tt~ 

~~•,•~~m,~~~~~~r~B~#f•*-~~•mM~~~~~tt~* 

JJlH~L 

m~~:Jrr!-~);;~~~-~~l1~~~00~,~~~~5EM*~~*~·M 

*~*1-Tf~i9!~; m ~~idi~Mia:c-u~r:pr:~s{J!Slti, i-¥1tt crP 19:*~~~1±\ MiaiZ: 
~~~MOO;~~*ffl~*-!SlW~~~AIMM~i9:*MMm:r.\:~,~~~~~ 

* J'tW:tr Afft8{J'!ii&T, ~5EM*~tr±F~f¥~ia~Jc-~:Jr:r.\:i'11it¥~iaiZ:tJ;t,1f'IW& o 

b. 5EMi-¥1it 

00~~~~*£~~~: ~~r~~~~~~*£~~~~, ~~~~MB 

~m~!Slm~oo~,~~r~~~~~~*B~~~•, ~~1E~~~~~~~~ 

fi}hA o 

®~~~~~~~~=~~r rRr , i9:*lit~~~ffM~~~~~-~~~~M 

~~, Hfit~~xt~iiE~~s{J~of1iJ o 
~1±\~~T~&z-~,~m:ilf~mM:Jrr!~~~tt*BH~ : 

• 5 1 A;tJTrrRr~*¥~J_m~rrRr o 

•i9:*,~riZ:~MM:Jrr!~~~o 
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•M~~~~~~4~W~~~~~o 

• Mi!JfiJ ~~£o 

• ~ S ~t~iYW ~ ~r_m:n-;t~*Bt o 

Frfbiif* riJ.ffliMt $·ti lfrgxfU)lt m·ti 

A ~r(I. PDE=10 J..tg/d :3G MDD=Smg 

B r(I.f(j!t PDE=40~-tg/d :3G MDD=6mg 

c ~m PDE=50J..lg/d ~W)-@,,IJ;1c:@: MDD=2mg 

b. ~1'¥ §;f~~l¥ifm 

tiH]i ~ 12§ ~ 8'-J £ ~ ;fi JJt M r ;f§ m 8'-J 1R£ , -f§tl ~o : m: ill¥ JJt , ~ 't~L M i! xt JJ) JJt , 

frli'ti8"J1R£?H'JIJ7J 4, 3, 2, 1; {I}?H11J xt~J'b ~&-t-~u~IZ§~:ltHrH?t, :ftn: ~J'b 

A ~m, i¥7t7J 1; ~'~1J&m PDE=10)lg/d, H?t7J 3; 'l!iti?f:wli!., Mi!xtJJ)J3ti¥7t7J 

1; MDD=5mg, iSJL%7J 2o ~ll:~~ti, xt~J'b B, C :itHrif?to 

Frl'biif$ mMitW:fr :llf•tiV!Z:fr lf~Jit~ ltif:fr tiS'tii>f:fr 

A ~m= 10- PDE=10~-tg/d : 3 :fr :3GW!'@.: 10- MDD=5mg : 20-

B mm¥ : 20- PDE=40J..lg/d: 2 :fr :3GW!'@. : 1 0- MDD=6mg : 1 0' 

c ~m = 30' PDE=50~-tg/d : 1 0- ~Wi'@. : 2 0- MDD=2mg : 3 :fr 

t=£ r(I.f(j!t)Jt (40-) #·ti(3:fr) lfr~:x~t~ It c 2 0- ) fr!i'ti ( 1 0-) /.tl-0-i;f$ 

A 1 3 1 2 4x 1+3 x3+2x 1+1 x2=17 

B 2 2 1 1 4x2+3 x2+2x 1+1 x 1=17 

c 3 1 2 3 4 X 3+3 X 1+2 X 2+1 X 3=22 
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rc£ trS'Ii$;7} MDD/mg MBS/kg :!li;J,:.tlt:il: LDD/mg :!li:k 8 ifU:il: PDE/ADE ( mg /d ) 

A a 15 40 4000 

B b 30 75 2500 

c c 20 50 5500 

! tH-N!L: 5t9ilif!L: ¥b1\it':t!L: Wf*-li f!L: ;i;!Uil: rbl\it' f!L : lE.!t:tiL: 
18000cm2 15000cm1 21000cm1 12000cnl 15000cm2 23000cnl 18000cm2 

"' 
A+B v v v v v v v 
B+C v v X v v X v 
C+A X X X v v v v 

d .: "V" Az- -,F~Jfl it4}-, "X" Az_ -,F~~~Jf)it4}- o 

c. 1/ 1000 B ¥~ffii1!it:.: 

19tl ~orwr5t~trtz:£1J A, mt5tJ15f'£1J B: 

¥wrJtJ§f'£~\¥HIHf: L = MDD x MBS/SF/LDD/SA 

0.200 

0.735 

0.250 

§.;&tiL: 
;t.!dfll!iHR 

22000cm1 
.. .... 

X ... .. . 200000cm2 

v .. .. .. 100000cm2 

X .. .... 80000cm2 

= 15mg x 75kg/ 1000/2500mg/200000cm2 

= 2.250!J.g/cm
2 

e n tz:£ EJf' n~ i'EiJ s"J9~W ~~ltm : 

~ A B 
I 
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A §f~ii!f$ 1 .500Jlg/cm2 

B 2.250Jlg/cm2 §f~~$ 

c l. 705Jlg/cm 2 2.727Jlg/cm2 

d.l Oppm 1tit:. 

~~mt5t$f'£1JA,M¥5tJ15f'£1JB: 

1wt)tJ§f'£9~W ~~]Jt : L = lOppm x MBS/SA 

= 10 x 10-6 x 75kg/200000cm2 

= 3.750flg/cm2 

c 

2.500Jlg/cm 2 

6.000Jlg/Cm 2 

§f~~$ 



~ A B 
~ 

A §~re~ 2.000Jlg/cm2 

B 3.750Jlg/cm2 §*.mre~ 
c 6.250Jlg/cm2 5.000Jlg/cm2 

e. PDE ;;!it~ 

-wu~nmmftrr'i:\'bjg A, mt7EJ§"F£jg B: 

1Wt7EJ§"F£~ ffii ~~OC: L = PDE x MBS/LDD/SA 

= 0.2mg x 75kg/2500mg/200000cm2 

= 30.0001J.g/cm
2 

~PFJ'b.!:JFJ'bi'BJ E!M~W ~~oclli: 

~ A B 
1:1 

A §~re~ 36. 750Jlg/cm2 

B 30.000Jlg/cm2 §?.mre~ 

c 22. 727Jlg/cm2 66.8l8Jlg/cm2 

f. ~~oc -m 8-9 :iMf 

c 

5.000Jlg/cm2 

7.500Jlg/cm2 

§~re$ 

c 

31.250Jlg/cm2 

75.000J.!g/cm2 

§~re~ 

im:tt...t:J£it~J§". m~if~B-9 ~~oclli. -wu~n = m~-=:: #it~~* l=j:1 if9!i;J\tt 

1.5001J.g/cm2 
o 

g. ~i.iE~J]lli 

§~~ffii~~~oc-m•~J§".*B§~~w~Et9%fi~;;!~.!:J*~~;;!~~~. 

~~m-ffl~~~•·*m~•mm-ffll§"~**~·*~~~·~*~w~.~~ 
~nr: 

rllE;;!¥~ifJJI;ru:mJ!!-~ B-9*~1.fl•~~~w ~ = 

IOCf+lR~~ Il)t;f+,8{31::!: IOCf+Jlf!iE 

~A 
-t-=f::k!i!~:ill (A ) *ITIT/F:J~tm 

~~!flll~~~~otE<J:W~:ill ( B ) *ITIT/F:J~tm 

~~ _:;/ ti:PM c:I ~~*li~:ill ( c) ::ff13Jft§ 

.23 ?>' B ~*:J'JJY§:ill (D) ::ff:f}Jft§ 
__...D 

tJJWJJ*ITIT (E) tn w JJ ~ll.ifi1'1H3L/F ~ ~re 

h. ~i.iE1~% 

*~£J!f}RJ§"' tiff ~Bt*~*1-T1:Fztootl' 1:FiiYltl~*iliJ'l.J§"' ~J.I~i.iE1~% 0 
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~ ~Jb~.FJ.W::S:~ :t.I ~JMi1 C 2010 ~f~iT n ~>Jtit.!fr.a"Jr BL NJ1ili , N~fll~ 

~~u~~~~-~. ~~*m~~~~~~.FI£, •~~fi~~~~~*fi~ 

.F, -~~~~, Jf:i'¥:1~1~~ 8"J~iiE;if:~ o N~1ifti~:;Jik 1ifti~1t;t~9='13"J-** , ~D lf::t 

#~~N~~K-~fiJtm~~fflM~-~-*~ffl~ o ~~k-~*·*~GiT 

~~*D~~~~~I£~~~*7-ia:~-~~~~ .~~#•m~*~-~~~ 

*M~ ~ rWN~~N~> *MfflA~~#·m~*~~~~~ o ~~~N~-~ 

tJtr.\:*m "v" t:l ~, IPJBt~~ 2o19 ~ rsPE Jit;fJJs"J~ s- iJJiat~1ifti~ c ~-=~ ), 
11'-~ 7 ¥rf4~~JxtJ~ s"J iJJii\~ 1ifti~~1Efj c c&Q ), 1t.!fr.mt!H!~~~m*~ s"J1ifti 

~fJtJ:\: o 

::t: ±m iBi -.tt l l:l i'CC 3;Z ..>.J".. •••••••••.•••••••.•••••••••••••••.•.••••••••••••••••••••.••••••••••••••••••••• 

334 

•~+-~ ~~~~#,~M,~~, ~~~~~~~~~~~m 

~ . s~~~~~~~~%~,~x%~,~~~~-~~~ ~ ~f-~, 

~~,~~, ~&~¥~*ff~~-~Ka a 

M~+~~ S~~~#~~~~*~,~~,·R~~#~~~a 

M~+~~ ~~~~~~~~£m~~~~M~~-~ o ~~£• 

**M~ ~~~~*WS~~-,~~, ~~~~~-,~-~ . ~~~ 

~£~~~~RS, ~~~£~~~£o/*~~ma 

MA+-~ i£~~~:t7di1~~~~S **fffff:PjijR , ~~¥>JtJ§
:7J~mf~~ o 

•-a~+ 1 "~ ~ Jr s ~ 11jij ~ 'I ¥ * {r ~ 11jij -},A_~ ~ 11 .I.1t , ~ 11 aJJ 

**•~~*•¥•~*~~*~~~ a ·R~~hl~~~~~~S~~ 

:i±~~-J.f1-& 3jH}ij ~o 

M-a=+A~ ~ Jt ~r&,~~,~~~~~«•s~~:i±•R. 

S~*m~ :i±~hl~~~ .I. £,·~~~~~~:71**H~~ , ·~~~ 



IJft, :#-tJKftft~~IJftiJE:Jft~ o 

•-w~+~ s~~~-~~lME~~~#~~~. *~~~#~~ 

~ iiE EJ1Jt jlJ ~ -r 1fff Jt ~ § tif = 

C - )~~•~s~~~r&.~~-~~~~~~~lffixm~~*m 

~~#-; 

c~)~*•~s~~~r&.~~-~~~~~~~*~~~~#~; 

(~)~H-~S~~~r&,~~-~~~~H~~~~#*; 

C~)~~•~s~~~r&.~~-~~~~#•~~~~I~*# 

r m~ ~t9'~fq:~**; 
(li)I~iJft~S~~~ -~~~I~~~mJt~I~~-~~#~~ 

~ lli ~~lffiJtm~~RM~#-~~~ o 

•-w~+=~ ~-~~~m•~±~~-.~~~#- ~~~-~ 

~~~~*##,~~~~- ~~~~c~r&), ~~I~-~lME~~$K 

~~~~. S~*ff•R~lMf~ o ~~~.~S~~~~~-*~~n~*o 

•-w~+E~ ~~s~~JtlME~~~~. ~~#*~~~-R~ 

lJft iiE I 1-f ~ :#_ 1Jt 1§ ,~, o 

M-W~+*~ lMf~~~~~~~~:#-~#~S~~lli~Jt, •* 
r&.~~-~~-~lME«•-~~I~-•~m~~~lME~~·~~* 
+±-+±- ~o!;; :g, ,_,. 
1'[ 1'[ ~ 1''"' )E_ 0 

•-w~+~~ s~~••R~-~~~•~x•~~lME~~•. 

#~-~-~* o ·R~-~~·S~~~M$ o 

• - W~+ J\.~ ;pftJ ~~ IJftiiE S ~ ~ ~ 1fff .7t ;pftl Jt~ :JlL* 8~ ~. 'Jr: ~, 

:#-*~~ o ~R~-~I~~~~. S~~ili~%, :#-~-~-~* 0 ~ 

R~-~~~*~~~(~~W*~~~)S~*~~:#-~~ 0 

~f~llt~>t<: 
W\~;f§~1t~JM~l¥J~*~f*~~ 7-16o 
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*W i*J~ 

Sec. 211.63 i9:~i9:i.t, R':l.btti:.'l:: w£1:.f', 1Jni, §Y&.r~U:=1¥M~ffl89-&~, 
miW:i.ti:tJ.llL R ':1 ~:§: , §: II:%J1l , 19! 'f1:il!5E 8~ ~ffl t%dt , # 0) -T m M %il tM? 

Sec. 211.65 19: * 1'1J:@ : 
C a h.9:~;j:1J:@$:£j~f<FJ]UiiU;J., r:J=ti'BJ Frii1r~w£*fMI8~i9:**ilii:;f1~£1:.&$:, ;ffr 

tt\ ~ P.&_ [Iff f'F ffl , I:J :fki!1~w£s~:t::@:tL ~JilL ~!M~, ff.Q~~~t!!:JJtmflmtH '§:.tJ~;!t 
ftl!.ret5Es~~>Jt 
Cb).f'FMW~89ffW~ff.!J:.~~Mm~,~~m.~:;f~l:j~•~,w£~ft , 

!&iHft , r:J=t rBJr=£~w£*~m, 12,(:fki!1~w£8~§::@:·~, ~JilL ~.!M~, ff.Q~~~t!!: !Jt 
mflmH:\ '§1J~;l'tfill~5E~>Jt 

Sec. 211.68 §Z9J1.t, t!L~1.tliZ. fti.-T1.ti.9:~: 

FDACFR (a)1:Ewrii1&F, ;IJoi, -ELY&tu!JC1¥89:i:H1i1r:J=t, PJW~ffl§Z9J1.t , :fJL~1.t~rt-T1.t 

211 W:~.~;!"t:~~~89W:~,-ELm~•m~n•~~~fiffi~~*89•~· ~•~m 
~~i9:*,mi~AA~1:E*~W:*If'FttR~~89~ilii~fiM;!"t:*fi~fi~~,-~ 
sJ<>l-1<~ . mz 1~1¥~ 11L tJ\tlttu#<~ 891.2 ~ 

c b) mzx•nt•:fJL~1'f~•~**~~H~mu , 12,(•*Q1'f~~A~PJ12,(~fiM~1:. 
Ftll~~~~~;!"t:~~~89~~.1:E~-m~1'f~-~r:psAtuSW 0~,;!"t:~~ 
*~~-~ . mz•~;!"t:~•tt . mm~•m~1'f~•~89~~tt..DZ.PTatt,•5E• 
AtSW#<~89fi!Jtl:j~$. miMSA~-tJL~1'f~-~89~M*1¥*ffi~#,@ 
i.t.tJL1.t~;l't1ill § Z9J 1U1i1J'fm~s~~@~M~H, ~O ~#Fl~5Hfr89 ;f§~~- . 1£)! 
f<FM&~ .mz*1¥fif'f 89~ilii~~tuffimz89#FI~~• . mz*1¥~*m~;!"t:~PT~:.tJ 
itt, ~o ~EP14, rrttw~il~IDt:¥§~, 12,(fifii1~*1)f~Mfi!::I1Hifii5G~B~, mfH!k-Tflll~ 
i!X, ~~s.HBI;;: 

C c) ffl'f~JI\JE.t'FI:!~ §Z911.ti9:*, ~o-~::zls:op~>Jt~ffl, #1'f-At~~W:~~~~IE 
li}H~frtNd'F, !JlU ~~I9$~.fE~'f-A1*t'F , 3'}-A~tt- a~1'f~~>Jt 

3. 1 rifiiv·J~ Z9J mz ~ffi: ~ m~!Hn 89 m? •*~ E1 i iJ :lfkJ§ s~i-.9: ~ , ia:MiL i~ m• ~ 1~m 
89M1'f~m . ~~~mtu~~mPTR89-@@~89~~~~cgwa:;f~~§~m 
~14~, 1'~1lPJ~~1'fM:;f~) 

3.2xtri9:*, W:ilili:, 0ffl-~89~JI\:f~mii.ffi:1:EURs to CsJZ) J)J~bJV!Jj r:J=t JEX. , &, 
~B~ff.!J:~~~$:l~1:Ei!- ~m~li}Hjf)j-1f GMP JXL~J\t~*.¥PI*~8~7k-f . URS $:i.ffi:fi!:: 
1\'t~#Fli.iE1:.itJJWJMs~-1'~~.~ 

2015 Jt& EU 3.3 19:~, i..9:1iili, i~ffl- ~liJHiAs~~-~m89It'F:& DQ, l!- I~JrmWtiE~W:i.t:r'B= 

GMP [Iff~ it GMP ~>](, 1f*1-Ti2~. 1:Ei9:i.tliJHiA:i:~H1i1r:J=t, ml~t~~fflpft>J(s~~>J( 

15 : fifiiiAl:j 3.4 -&~, ~JJIJ:&~o511:*fflT~~§f~~~ s~tt;t: , PJ~~~1:ExNlltr1±1#miim!i1:*1-T 
#FliiE Wi;Ji ( ~O~ffl) 

3.5 :t:Y&lltr, mi1±1#mi/mJJI\tmliJHiA-&~rq-g- URst J)J~~~JI\t\1 c ~o~m) 

3.6 ~05f!:~~i.iE~~-fi:I§:Y&:;f~)lf; D[P]iQ:~B~J)J~~ . ~flj: ifl#<;fll-@1fil~ iJ\R~1£ FAT 
~JI-ml111-Je p ey, mf:;fft~aJJ\\tm rQtoQ M I'BJf!}iJ\.:1:~, i!~:&i:t~89i11:&i:tJ1ls~ 

3.7 1±1!JU:@JJI\:I;ml&i Ui9:*J§', PJ12,(jlJi:ct~1-J SAT **~J'E FAT 

3.8 -&~, -&ilili:, 0m•m1ii~•~ rQ iiffliA 
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*~ I*J!@: 

3.10 lffi'lit IQ ~5RJ53f~ft OQ 1Afi, f.§.i'!.HJ.iii!it*B{]~~~£!3t, i:!LPJ~#f=1!ril-.#:7'1 
IOQ :JA1i 

3.12 $;~%$; OQ lliftitrli~H.ffiJEtt-ffU~fF;f!llt?a~£!¥, 1*fF.9U~iJII;fJ:!J:V!f!JJ'/j:tt 
:jft~}j( 

2015 #& EU 3.13 PQJ.m'/itfi\Ii*t£ IQ ;fJl OQ jG,QX;JJ5:fA1i, f§.:Ji!::(:E;ljt@•ij(5L--ri:!LPJ~ll\rJ!i;-:(:E OQ 
GMP llff~ 

15: :tiffliA.-55 Ell<::1!f I-~ ~iiE 'P ~ J'Jll 

~iiE 4.1 i&t*, i&tM!L 0JiH~~J.!Y:;ff--t-if~B{]JWJWJ:i1!1iif1ii. ~1iffliA.Jt1J3ttt~tE~~ 
:j:k::;IR 

'"" 
4.2~-~~iA.:Ji!:~~B{] • .#Htt:--t-~JEB{]~~JWJMU!fi~.~-t-~ OO JWJM!.!Y: 

:likifmB{],WfflB{]~~•~*fiJE~ . ~*·lli•wffl~~~m•ili~~,~~B{]PJ 
~~·/j: 

a. 19: i}:U}Hi\. l¥:l JE:_)( 

19: 4i:UJH M.JHJH 1A f~ ~ !=f ~¥J Jt i=f-# , ep ~ x 14 iiE ajJ i.£ 4i ~~ lE :uJH ~ 1-r * PJ :12s ~u l:V1 

W3ii5:W:8"J-]UUfrSZ9Jo 

b. 19: 4i:uJH M. s"J § ~¥J 

·~ajj-J9:4inJE•~fiJ:f~~J:V!!Effl• o 

·§~tt~~~. ~~~~-.~~~~~M~m•~n•m~~ilii9:4i~• 
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¥fit~ URS a 

• URS ~~;ffPJ:rJFiiiE'/"18{Jm~. ~DIZ.::~;W ,~f0¥R1e'~;W,~~its{Jm~, xiT 
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~il-~~~~>1(? 
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;zjs:~-=p JU ~ T CHit Ill! f*-i'M iflj 1¥t ffl iR .fi1ijij iA~ {§tl , ;f-t 9=t "%tt&:;fJL" ~~ ISPE i!l#JT 

~~~~ s-~~~-iAC m=~)~~-JR-fi~~~mAA~-iAI~,;F-t~~~~~ 

~-JR-ji~ey~M~Bo *~1¥tffl-JR-fi~*~ey~~;zjs:*M"4 D~Ill!~~~ 1¥tffl-JR 

-ji" tfl3*o 

~~*~=m~~wm,~~~Wmo 

m~~wm~•=~fflllll~~~~~~&~•*~ffi~~~,~~~~m~~ 

~f!Pmffif1~¥1Jt~:J!~W o ~WJ§"~t-1-~:ctJ]JE~~~L'iJ E!"J~ffl, § ~im:ct:J;~~ § ~B"J 

9#f~, ~ffif1~¥Ut~~ § ~E!"J~* o 

~ 111t ~ :ntt-m~•: ~ t-tim:ct:bo t-t~ :it!A;f';t :ott- 'j[ , ffJWi ~ f* im:ct ~ IJ! rtJ ~:ott- 'j[ ~ 
J!~!iJ1·, ~t-l-~i!Jiif:i!~!ilt1AE9=t:bo:I!, Jt-~~11$'j[9=t~L.,:X:?C~&J[f!P$-, 1i!!Etl, :it 

¥U~Wo 
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*~ iifiri-A. Jlli 13 :@:~ 1iftri-A. 1J?* fi}iji}..;f;f>fl 

:!l\'i) /1 1±1J~~MlifiT, xtiiftriA~MJ!:;Hfl.~-1* 
tffi)l/-fl'.m:Jft[,g,~* 

JftffrJ!H'T1iJHiA1J~fl:l;lt{i!!.;f!HcX14:ll\'iJI / 

3'Jl\ ='m1lt ~i& *~ AA! , t1Z 1!t F' J'b 1'; ffF' t1Z 1!t ~ * --"3 1ifti iA i;I;J ~ tffiJ!I.&i-9:* i& *fi~L@,t111!t F'J'blli!%, :@:i/&~1~,@,~N.iE1iJH, :Jfxt -3& 
{~,@,l!il& Jt:m1fi~~ 

t111!J:i1J!j:@:~t[1*"8<Ji&*;fJ !9J:iilJ1Jl' it 'rM :©: ~1;[1MI'-Ji9: * M !9J: 
;fJ ;f:-J-t111!t ~m~~~~~N%~*~;~ffl~~ iiE~m%~*~ I t111PW~ 

xti& * tJ !9J::itt1ft111Y!u *1'4i't~>Jt 

ff/3{4 t1Z 1!t 3'Jl\:imt111!ti9: *:tc~ t'!<J'$14-~N*~, i9:*t'!<J'$14*~' :tc~ 
:tc~~N1t/ID 1t!ID 

:tc~t111!t 0ffl*~t111!t 
:E.m :~m t11 1!t1ft rt * ~, ff ~ 2: 4/m'ill, 

0ffl*~1'4i'l~ffl~>Jt 
:ctrm~, AAJn~~Nrq-fl-~ffl~>Jt 

itJHIL1t*~1iJH 3'Jll:imt111!t1il145f!l$J:141~,@,, imiRtiJ-W. ;f§!t: i;I;J ~1'4i'ti9:it ~ >Jt iA ( ~Q].f!ffl ) ~~N1'4-fl-i&it ~>Jt 

...... ... ... ... ... . ... .. 

*~ 1iJHiAJNEI:@:~ 1i}Hi}..}J$; 1ifHiJ..tj?ft 

:Jl\'i) /1 tffi)l/ 1±1J*~MlifiT,xt1iJHiA~Ml!:~m~1* 
tffi)l / iJ.m:JftLtt-~* x14 lftff\ m1f1iJHiA1J~5f!lJt:1mffi:kx 14-tffiJil 

~W~J!?ftriffl 
?tJJ!Ji&JE~J!jg{l£' q:t, ;llli, ~fflfX. 3 7J.:iP!UiJt~J! --"3-l&JE~J!.Z 

·/f£.&~5£·/f£ 
~mB~iJt.~-~~kB~~J!:Jf~ ra:~ B<J~ft1± ± 3% ~e: oo ~;~;J c PI 
~. mli~iP!um: 3 7X :m:Jm URS/ ~1/&~'rliU~>Jtif.J~ ) 

~~~1iJHttt111!t : ffl~~~n~~5f!l i& * Bffi s;J ra:~ --"3 tff> rt ~ m~ s;J 
rt!li&ik~~S;J i'a:J ( :lt:l?:B;Ji'a:J) xHtJ§"ft 

~. W11trZftim'lll'/GZi:d:~rl: 
El;fl'a:J.&itB>Jl'i it~~~Q: ± 10 # ( lliiiE~j( ), .jlf.fQi& 

± 1 *~ * kfi<JS118Jm1f tt:x>t 
J)]~~ Tiffl•/f£ 

it~~1iJHttt111!t:~~MmMki&* 
i& *it a;J B1 18J --"3 # 7l0t s;J 

iP!uiJt it~~~. ~ff~ffl#·it~.~-j§" 
~;f§~EiZ1± ±1%ZP-1 (:@:~ 

xt tt#.itB1~-"3fD!IlmM .ill!.~B;J i'a:J 
EN 285) 

:mmx#9=tm~B<J*•M•.xr•~ *~*~J)]~~~~~ .iE 'It~ 
*'lfJ)J~~ *••mrz:~-~*•~#.~•1&* m, 1:E-*~ili3'Jl\~'lll'Mm1:r:t~ 

~N~MiW!±J:t~-1~,@, •m:~ 

~m~1:r 
:ft!llli~1:r~14r, ~-i&*~1f~N :ft!llli~1:r~14r, i&*m~ 

~J£, ;j§.'${4fr:7G~B:¥6Z9J 1f~,J£, ;j§.'${4:7Gf!f.l.ill!.:¥6Z9J 

.. .... ...... ...... ······ 

347 



*~ liffli,\Jffi § $~ TiffliA.1Jr! liftliAtff-li 

±fhJ/1::)(14= ±i\'i)i l f:E:fJ~~JJ([mJ, xHftliA~JJ([;M_fl.~ft$: )JX;lJ1 :111:1-1' ±fH!II ii-t~H=f rU~, 
liftliA1J~%iJ ;lt1llit§ 5c::lc14=±f'fiJ II ~* 

ff Ja i5t ~~ 1-T, i2~mr4a•J rBJ , WJtM~~i!i*J§", 
:ill:1-T !IR¥P, m~J§"~~~~~~~*W~§~~ 
~~~~~~~~~=~~ii-:ill:fi~-

EI•HBJ~: f:E ;t)f T# :1:1 fli! B"J lW , 9=' , }§" 31'-Bt i'BJJi':\ 
&-t-1:\L:,g EI~*Jl:~ 

·11~~¥9Wm mr#~~fl 
)t;7J1J JIR¥P 

:B-W m~'B:% mJ::i:tff-
~ rBJ~= ~} li$ ~ * J§" 1:E & 1- t-t till 9=' 'L' :itt B"J 

_t~, 9=' ~' T ~ 1:\1: iit 5t J1 iJ !IR ¥P, *'!· till !IR f# JJfl 
i'i~:J:Jt 

y!IJ : 1H'4 till ~ 17 n, Y11J ~ n,;;; 3 a~·& fi!IR¥f; ~ 
3 < n ,;;; 300 Bt~j,'fli:-fi! + 114=1liHffL!IR¥f; ~ n> 
3oo at~Y.rti: -fi!I2+I1!fll1Hm!!Rf# 

.... .. . .... . .. .... . ..... 

B. *44r£Bir;fJ1 

I~~w= ~~~A~~4~ . ~4mAm~•*~4m*m~~~~~•* 

mm~4•*~m*~*~~~~.~~~m~~~~~~~~~N - M~-~~ 

~~. {_t~4~~iF--I-IJil~1~* 0 

*~ liftliAJJJI § $~ liftliA:fJr! lift! -!A :t'Fii 

f:E:fJ~~JJ([mJ, :xt lift! iA ~})([I Hi!. 
±f'[i) /1 ~ft$: }JX; 171 :ill: 1-T lift! iA 1J ~ %ri ;tt fill :f§ *- ±f'[i)l l %t~3fy[ ,~,~i551'!: 

±f'f ·V II &ift~ x 1+±f'f iJII 
11§,~,~1& t.m±m1t~i5t ~tilM!, :f.& 1t f= ffl, i; 

i5t~1l§,~,:f.&lt ;f$ , f= ~lJ\1%, $~~11§,~-:Jik~lE 
t~lt~51'!:-"HftliArkl~ 

lift! , 3f:xt;!t:ill:1-Ti2~ 
- f[ 
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*~ rvtiiA:rvi§~~ rvtiiA:/J~ rvtiiA:fijffE 

±ffiJ II». i9: 1i ;j:~~ ili~ €mft'Hl!: 89iiit-litJ,Jgj:iJE~' *~ € mf:J:JlHf!i 89 i9: 1i ;j<J )g): 
Ht--t~~ ~~~~m~~~~~~*~~~m iiE~J.i\I~~fr~ I ~¥JW~ 

fi'L~)J~l& fx :!* :xti&t 1i tJ )g): :itt 1'T ~¥»!~ :W-:~-@-~* 

=ff!H4~~ 
:E.mtm:t-5L~iiit -ligc~ 89=ffl314~~* i&t-li89=ffl314fr~, gc~ 

~,gc~~~~rm ~liD 

:E.m tm~ ~1f!i ~*we, EtJtlr ~ 4/~' 
gc~~~ i~ffl*Wt~~ Jt, :ctrl!t:l*, il~n~~~~it~m 0ffl*Wt:rq-@-1_i!ffl~* 

~* 

it1/-:VL1-t*WC:Ufti :E_m:% ~ ~ ~ 14 ;fll !tJ.: 141~L~" Jffi iR ;j<§;k i:kJ ?§:;f.j:-@-i-9:~ ~* 
iA c ~u~m) ti}i)(~~~;f.j:-@-iiitit~>Jt 

... ... ... ... .... .. ...... 

*~ fJitiiAJfl!§~~ riffliA.:/J~ riffliA.:fijffE 

1±:/J~~Jlffi:IW, :xtrvtiiA.~Jlffi:,M..El 
±ffiJIIJt14 ±ffi)il ~1* nX;fft U!:T'T :Ufti iA. :1J $ %il Jt1illt§ :k ±ffiJ II-@-~H-rLg,~* 

Jt14±ffiJII 

:)tJ3 1Ji9:5E~J.!:1g {~, 9=t' ~, ~ 3 &rffi~ ti:t~i!J:§-ta:J£~1! 
¥L'l-@-~i!i'1HifB Z:. I'BJ89~~1:E ±3% 1111lli*J 
'ti». f.%1£ tl: 

ffl1)(:!*U!:1'TW!~ ti:t, %1\~f)(:l* J:liV]~ 
( "ilJ1!.HJiii URS/ ~~:JQili~~* 

~i!H-ic*, ma~W!~ti:t 3 & 
)foj~) 

s-ti'BJffE:Uftitl:~~ : ffl:l'ff-ffE~~~a-t~ 
%il ~niliJ:IXXI~-iiM I'BJ c :J tJ?:s-ti'BJ) :xttt iii1: 1i lll}_ffi at I'BJ J:§ ;J:ff, 71E ~ ~~ 
Foftitrn~n : ± 10 :t9 ( ~JE~7( ), B-;j~, WJ1rZ:.~Jffi'/t/F Jm:ct 

:J:Mmrffi~ ti:t MIBJ».ita-;J- W-%iliiit-li J:89ati'BJ:itt1'T ttxt; ~U: ±I ?t# ; 
(fE:U}ti·~ it a-t mrvti·~~~ = ic :<JammmJ: i9: -liitB-;J-B-;j j'B] J:§~*ifB-;j 

iiit-liitatatiBJ, ~:!V~ffltl-'*~at , :!*t§ ~J.i\I:tE ± I%Zi*J (~ 
~*Foxt tt:t9*it at :l*J:§ mmmm ill}_ ~ EN285) 
ffiBt iBJ 

1!.HJiii Jt 14 9=t tla 3£ 8911[ ~f~L~,, :xt *WC:tl[~l)]f'i~f'i~~iE'Iil'~ 
11[~Jjjf'j~ 4lt 1-11[ ~;fJH~ 1"' ~ -1-11[ ~*'14, ffl, :tE*WC :±l :fJ~l:J'I' -;ta~-U!:T'T 

%1\~iiit-li~~f'j~~ :±l11[~f~-~' 11[!l':f{ffi 

:tE~T'T:ctl!i! 9=ttA1'TH E'P: ey ~~:E.m:tJt:p ljjf'j~; 
%1\~H t:P:f!L~~f'i~~~:f_m:trt:P 

i*f'F; tJI:Opf~,~,m'llti-aJ:m; 

tJfp ljjf'j~ ~~n EP 8911[*~~m'lltf-arm; Ht:Pic*m§;~ B :M, M 
l)] f'i~ rffi~ tit IBJ, 5 Jfb ~ f$ ~ 3H~l! ~ ~ c ~u~m) ~~Ht:P :±l 8911[*~N-§1? B :M, 

1~-~,; a-t18J, 5Jfb~f$~:km~~f~-~,; 
¥HJt:p :±l 891![*J:§~:J®$9=t 89~ HfP :±l 891![*J:§~W$9=t 

T-~W:itH'T tt:xt, xm~~~-3& 
89~-T~:J®J.i\If*:tif-3& 

...... .... .. ... ... . .... . 
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?t~ :Ufil iJ.J]Ji § ~~ iifil-JAJrl'ti: 1iftl-!AtT-ft 

±'S'iJ I[ )C{tj:: !f\' iJII 
:(:Ej]~~J]illfij, Xflifil-!A~Jlill;j\ til.~{:lj>: Pl(.ff\ !g iJII it~ :tf 1[ ,fil, 

1t!Jr :uftl-JAJr~ fiiJtfMitJCx 14' ±f\'iJII ~* 

i9:'i:t~il"l!ffi' 1~il"131i'BJ , * ~ i'BJ ?t ;fjl:(:E 

tU~rJ!uiJ:t t~il-~-'11 
~ t-1- B<J /F fi'\J{lL J<~Ut!:1l' !lRi'$ , !1Ri'$J.!iiiff<Jl1Ht 13--Ji RSD ~ 5.0% 
~'11, .§. ftx1 ~PI~~ it 1: 1~ it~ IR B<J {ll: 'i:, 
~~~Jt1~if~j:* o 1JR;f${lL,Ii'?: -~ 6- 111-,'i'?: 

...... .... .. ...... . .. ... 

I~~~=*A~~*~~M~fl~~~~~~m~~~~ti.~flM~~# 

~~~~~.%~~~~~ ; ~~~~~~~fl·~~~~~~~-~*~m~. 

*fi~~~~~.~~**~~~-~§~;~~~~§~~-~~flm~A~m 

m~*1-Tm*JI:, ~¥um~i3~ § ~ 0 

?t~ 1iftl-JA:rflr§~~ iifil-JAJrl'ti: 1iftl-JA:f1FltE 

1:EJr~~Jlill1W, :xtriffl-JA~Jlill;MiJ.~ 
±gi)li ~PX.ff!mB1iftl-JAJr~ fiiJt~ffi*x# ±f\'iJ II il"~:tf1U!,~* 

J:g:i,J I[ 

±f\'i) l[ & 19: 11ir :E_ffi:f:~ltlfi5t-11ir~M! . ~~f=Jfbilffr\' 
~ 1t ~ 5I'!: -'=Hfil-JA pg $ 

f§,@,~~l& 
19: 11ir {§,@,~lt f=Jfb~%-~ft•ma~~~•·* -3& 

:xtJtm1l'tc.~ 

~~11ru:&~m1;tl< a919:11irH mtilE ~ , 11ru :& ~ m 1;1l< B<J 19: 11ir t~· mt 
;f,t:M~lt ~·~~*~~~~%·~~~mm& ilE~J.!ii%m~~ 1~191u ~ 

~ :xt-!9: 11ir t-t mt m1l'~¥J!u *~if~>)( 
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*~ 1iftli:AJ.Vl§~~ 1iftli:A:hrt- 1iftli:Atff>l1E 

151Wtt@: ]t ;J:j\\:fM;f@:]ti&t *:12~ B{]$14:Jik~:tf~' i5t*89$14:if~, :12~ 
:tc~:li!::~ ~lm ~1m 

:1(~;f@:]t 0 Ji=t~ mt@:]t r.m:% t@:]tf# It~ m, ff~ ~ '''1/l~;l!L 
0ffl*m1'4%1~J§~>Jt 

:ctiftt~,Mli'l~:Jik~1'4if15£:Jfl~;:jt 

itJ~:m1t~m1iJ1i r_m :t:,m ;f& 1!: 1i! 14 ;fO $X 1411§ ,i~L j~ER tf} 
;f§;kJ7;]~1'4%-w:it~;:Jt i:A ( :i!O~Jfl) iS( ~:li!::~f4ifi9:it ~* 

... ... ...... ...... . ..... 

*~ 1iftli:AJ]!§~~ 1iftli:A:hr! 1iftli:Atff>l1E 

±f§i,Jii)Cflj: if§i)il iE:h~~M!!IW, xt1iftli:A~nHuNJ3.~1*~ 
±IHJilift~#tU~t~:W: 

JJilt!:1-T1iJ1ii:A:h~~;ft:ftM§:k::lc14±f§iJII 

~~~1iftl~t@:]t : ft.l~~~n~#~~t i&t* .ill}.~Bt iSJ --"j;J'lY,il~ 
ML.t i~H~EitiBJ ( ~t :J5i:Bti8J) xttt€fti9=~ P-Rat#, WJ~z~Jffi?t~ 

Bti8J2\'dtBt 
~:ftO : ± 10 ~ ( ~i,l£~3( ), f!};fni&t* _t 

Mi:ct:fto : ± 1 71-# ; 
il1if&tt 8<JBti'BJlt!:1-T ttxt; i&t*itBtBtiSJ --"j~;&it itB1il1iJ1it!:;f&]f: iC.~fMtmM-_ti!it*it 

B-t =ffiU§~@iE ± l%ZJ7;J 
Bga~· j'B] , I\3Jti71tft.lt!-';&itBt, ~5RJ5x1"tt 

(~~ EN285) 
~;&itat:$.!=i~!ltmm Jm.~at i'BJ 

1tH!i!ix14'ftratJ£B{]:t!iW11§,@,, xt &1-:tli ~m:tiiw~~~~~U$iE?t 

*~~~~ ~tl:tf.(f"~-1-:tli~~14, ~~i&t*:!ik~ 15£:JiL 1± ~ m tf:l r.m * 1t at 
~~~ ili t~!l'fl§,@, lt!:1-T*~m~ 

iEJE1-T:ct~'ft1JL1-T:JJfP : PI IV, ~r.m n fp:9J ~~ ; 
~~HfPtrL:lik~~~U$~r.mnr:p~f'F; 1Jfp{j§,@,ffl' i!tlf"PJ1ft; 

tJfp~~~ 
;f@:]t:jJfp8<]}~;&;£1!::~ffl'l!tlfPI1ft; tr fp ic ~@-§ 11 B WL 

J;JJ ~~ rfi!~ iA ( :i!O~Jfl) t@:]ftJfP ili 8{]1~;&;£1!::~~15- B WL at EltiBJ, f{JJ&il¥1\~:kl:li1~ 
i'BJ ' f{]Q"bi;¥T\~:kl:ll1~!/&{i§,@,; !/&{]§,@,; 

~n~f±lB{]:t!i;&.!=i!/&M$'f!B{]~t~!t&• 1Jfp ili s<J:t!i;&--"3!/&M$ 
lt!:1-T ttxt, ~~;£1!::~-3& 'ft 8{] It ~!/&M@ i~J~-3& 

iC.~1i1J&~B{]H !.!lL J7;J15:, ~~; 111 I& ~ 8<] ;fJ mt' j7;J 15:' 
~~m!JE~f"~;:Jt; 

iEtm'ft~Af{)Jflmi:m, ~$X~WJ~7J-_glj 
~I\3J!f§i$T 3 iJ,::B{]IlljtW: 

~iYJJJUfi!~iJ.\ :5.2:Ami:m~::lifar'ft; ::li .!=j + ±!g l1ljt w: ::li z i'BJ 8{] ~ 
i&t~~raJB{]~iYJJHJi$, iC.~Yfl!ljtMf±l 

~'ffiiE ± 10% it1EmJ7;J C PI 
W:f*B<J~iJJJt, !1Zii~rfi!iJiJ.\ 3 i7c 

ttHmf"~~~ffi'!Wi:5Vf.J~) 

~ * ifi!lj iJ.\ w: 1* , Ef3 {~ i iJ ~ 7t J] ij i9:JE l1ljt 

9ffUf{:W: ~ffj], 3f1ai9:*JE1-T, 1~i9:*JE1-Tl%JE llljt!f ili B{]W:f*§~U$~~ 
J5,M~~~~~Illjt~llljtMf±lB{]W:f*:li!::~ {k,:j;!(_§_±!g?:) 
~~U$~*1t:tk# _§_±!g?:)B{]Illjt!f 
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~:t~:i:1illiff-
1'Fitm ¥9!1] iJ_\ 

ltt JX1. JX1. i!: ~ ~iF 1lll. 7F {I[ --'=5 

i9:JEltt!X1.JX1.i!:, 3f Ja JX1.Vl, 1~ JX1.ii~JE i1it JE {ill -1* ~ :f:E ± lOOm'/h 
Fo , ~~~J!iF,Uiffi{i[ ;ft:JiJitJE{i[~-1*~ r'B IIJ ~ ( PJ;J:JHI* URS ~~ 

!J&~i!JU~*ifiiJM ) 

IE ~it :rF 1a i9: ~ , ~ 1:r !X1. m , !X1. m ~ 1:r 
Fo.lz.:~Pltt1'T~¥9!1J, 1'Fi¥9!1J :i:1fi9=t§#fJX1.;fJl3f .-~JE D m_ m 1$ IR ft\ m 
Jl3 o ~HJIJ 1'FilY!U ~¥-'¥~-Tf~i-'¥Wf_ii, _ .##IJ~ ~: ~=~ % 

£~mJE o m.~*.~~~~-~ 3 /X 
( ttxtl¥1/XTJftiiA) 

¥9!hat~Vffi{\eJ1'!.0-$:1'13'=\.m:illt~~, ifiiJ 
~'=l:.m:!llt~~-~~-*~~*~· ~Wf 
*~-f:RJ;]: 20~801J.g/L ( ~~ GB50591: 
r~ 1$ ~ Jilli: I&!JFi ~50JMi1 ) , ft;~tt~• ~ ~ ~ :t~ :1:1 rm H 51'" ~ * :% 

~t.~.JE::f:E-JE:m~I~ ~; o.o1% c ~ ~ GB/f2s9 ts.3-
1tm'=l:.m:!l5t.7't~it:f:EJ'<Q:t~:i:1rmHs~Twt 201 0/ISO 14644-3: 2005 

~--~~~-~Jttfi~m. ~mooz~ ml$~&m:k~~ff'~M 
~:ffmir, ~-~~:ff;&ooc~~~~:i:13S5t:~·~~) 
~H,~~:i:1~H--'=5m~~·~~,:i:1~ 
nm~~WMm--'=5:i:1~H~•m~z~, 
~f_;ji:m~-"5i!'ME~l!iHJlllZi'a:J ) 

IIR Mi1t 7]( --'=5 tf< Jf ~ f';} *-, i!JU Jilt 0.2g/L 
El~ tf<Jt~m:~ ; 

%'· i'Jc i!JU )If B~ t~ Jf ~ m: ~ u!J'! ¥1!9 :f:E IJQ 1* B~ 
~-.~§~~~m~•~IJQ~~•. m 
?~fJJi( -T C ~ 1 o 0-lf!P) Fo , :kl'fl J%18.1 n .7't , iJ1t 1t *if ¥5t 1W 131Z 1iffJ § t~ 
1'11./VJ~~HT Cnt-15:: 365nm ) 1'Fi~IJQf*~ Jt~m:~:rrt~VftAt*~* 
E£~~:f:E••~~.7't&~.~~-·~ oo, lfmFomm~*n~ 

~mm~* m~£~m~i9:~~;&oo, tstJ~rJ;Jifm ~·H1E1t*~~xJttJt~~ 
IWEI~mtlt.#tr£P~1'~; J't&~ ( ~~ VDMA: tW 

tA1'1· WIP, ifm~5RFoNIX:k l~l/% i'a:J ~Vl~ilit~i!JU :@~l&Cif~ 
~B't, 1'/tWJ~~~HJ't:XJ\\~~~£~:ffJftlt 2007 tf<Jf~¥9!1J iJ.\1'ff-lf:E) 
~~J't&~.MtllfmFo~AA~.#~ffl; 
~~~J't&~~.~~~-~*~m 

c :i:1rm~ ), 9=t%t c tt$:~ ), 1£.tm c ~ 



)t~ :UifliAJN § ~;IJ 1iflliA::M! 1iflliAt~fl 

:bgi)iiJtf4 :bgi)il 1£:7J~~nt!fiw, xt:UifliA~nt!VHJ3.3tf* 
±:g:i)ilif:m3f ¥L~,~'*= 

n~tfft ur1:r :uifl-IA:7J~iffl~1mtl37t:Jt 14 ±:g:-un 

jjjtl;fJ[:-=f~~*Fo, ur1:r Il5l~ , -~mE 
4fi:1'-{)I J~ i¥J 7_k :fr-fr:i!:lli {~: 

'i':l:~~t»l~iJ.\ -=f~:!tg~Jj[ 1t*-=f~:ltg~JJ[Jl5l6-10 1'-.8, J'!-f*Il5l 
.g. J1ll:::lit~ *~ >}( 

~ .8 riHJ.t!i!IYJt--1- r¥J __t , >=f , rm 
...... . ..... ...... . .. ... 

if~;k7t~i9W C :ii~?ttJTtt#PJ~~*?tM 4.3.12) 

J]UJIL ~ffl :ili~IN :iil~?t :fJT-* ~ , *ffl "- tl:\2; @I " 89 :~Vl:fC:JltH , 5fiJ Jfl 7t 8{] rt 
Ii5Jt, ~l~Jt;f-of9:M11#, xt t~;l~~7t~;filliM7ti~, iS~?ttJT, ~PPJ1~¥1J;k:5t* 
.E:VrtrJ~ § 
m::;::r ·JJ=IJI.:!i' O 

tt~:7ttJT~N~-~tl:l2;,PJ%~2;~tt~m~B{]~~;Jlt~~•~~-~ 

m?ttJT~£mBoo~•.?ttJT:ct~~~m~x~~-~·$~£; PJ~:ct:JltH~~ 

:@.il2~i9WS, ~r_w,if~:f§zi91~; J!!l.ffl!ID0, ~HJL:0, -*-~ID0, *0~~#~*0 

D. ffiJt;fJ1 

I~~-= §$DW!ID~~m~~*2;*ffl~~~ff~m.~~~~-~~* 

*~:iiff~m~.mA~~*~~~~ff~~~~~~---~N-~N®N~~ 

JJJiS~ >.K 8{] ~ JfiJ o 

~:W:~: 
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71-?R lif6i:AJJi! § ~~ lifij i:A jjr! lijij i:A tiF li 

i£jj~~Jll!i:IW, x1·:riffli:A~Jll!i:;J\~il 

:1:-'i!f·UII ~1:$: nltfft :itt 1-T liJa i:A jj ~ ;vn A fill;f~ *- :l:fdJ 11 -il-t~:Ji: ¥L~,~i!1 :!f!: 

:1:-'i!fiJII.& ·~~ )CftJ::I:'i!fiJ II 

1~-~,BFiL& l.ffi:I:}J:1,t7gi£t ~~ ~ , ~:ltf'~~ 
i&t ~1~ JM:FL:lt ffr\, f'~ru!%, ~!1&~1~-~,~~iE tFi:lt~i!i * !j fiffli:A pg ~-5& 

lijij, HX>l"Aut1-Ti2~ 

~:it iM:@ ]i}f m. f;JHJ9 i5t ~ tt mi ilE iM:@ ]i}fm_1~ El9i5t ~ M miilE 
i&t~1~-~'~Fi ~11: M~:>i-tFii!t fJFJ, i~ilE~iJtaA~~~1G~M 1 aAJ.ili 1C~:1f~ I ~yj!lj~:!f!:i'4 

ftfflf)(~X<Ji.5t~MmiliH-T~rP!~ il-~>R 

:E.ffi:I:}J~:lti.5t ~$:~89t.ffl{tj:§ffi : 
CD~*~ jill t~ ~~ J.ili 1T ~X 

CD~:it~*~jilliJ(.~H:~~1T~:7G 
ttzYJ , H~*5ltr7.l<..:>f; 

;ft~z;t;, ;J:f:;fiJ.ffll.]<. 3f R.~:lt$1-t*~~ 
®/l'P*$:~J.ili!j~*llli~; J.k.:>f; 
®~lfd§.;bo :t:>tmf ~ jill9~ ~~ J.ili 

®~:lt{l:j:l*gc~~~!j~* 1T ~7G11~i9J ; 
llli~ ; @ ,'fl Jt mt1J ~jill t~ ~~ m 1T 
®tFi:lt ~!ftl§.;iJD.f:-1-~~jilliJ(.~H~~~ 

~7G11~7Y.J ; 
1T ~ 7G11~ zY.J ; 

@~JE$fL:@:~jilliJ(.~~J.ili1T 
Jmftj:~:it @~:lt:±lJt:tJLt1J~jilliJ(.~~~~~1T 

~7G11~7Y.J , ~Jt!fiL:@: !j~* 
~7G11~7Y.J; 

Z.. I'BJ:b: ' 9=' , t~ rBJ I!JJ(:k;Jvk% 
@~:lt~JE$fL:@:%tjilllJ(.~~~~~1T 

~@: iE il-;tU1 ~ pq CfLHli&t 
$:~tFi:lt ~7G11~7Y.J, ;Ji:;f1J.ffl¥R.71-JJ!Jyj!~~~ 

~~~iF·~&); 
J"E$JL:i!l: !j~* zrBJ 1e, 9=' , t!I'BJ Wit 

@~~_t.f:-t~ , ~~~$: :;lc;j\ , t: .. HiffJ}E:f:Ji;;r-I-$JLill7.1<. .:>f'i"i ; 
~Ji~jC:Iif; 

@~:lt~~_t;f-1.~ , ~~~ii~ 
CD~IUI:I! Ill$:~ !j /1'P * llli 

~~Jc~f; IJG , :7GR5Hi 
CD~:lt~rmlll$:~·~& 

:E_ffi:f:}JtFi:ltf~ftl,~~ ' 1±!;@~4/l~; 

0.ffl~~~:lt ill, :ttl&~, il~r'l~~~~:il-ftffl 0ffl~~1'4il-1tffl~>R 
~>R 

iHf:tn.ft~~lijij l.ffi:\m~:ltli!ftj:fl]$):ftj:f~ '~" ii! iR 
*~*-pq ~1'4il-i&tit ~ >R i:A c ~om:m ) ~i)t.~~~1'4il-i5tit~>R 

..... . ... ... . ..... ...... 

71-?R lijiji:AJJi! § ~~ lijiji:A_jjr! liJai:AtiFfft 

i£jj~~Jll!i:IW, xtliJai:A~JJU1;J\~il 
:1:-'i!fiJII)Cftj: :1:-'i!fiJ II ~ 1:$: nit ff1 :itt 1-T liJa i:A jj ~ %-o A fill ;f~ *- :1:-'i!fiJ il il-t~:Ji:j[,~,~* 

)CftJ::I:'i!fiJ II 
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*~ lliHiA.:rffi§~~ lliHiA.::IJ?* lliH iA. tl.F rl 

n 3f ~ ~, n 3f ff%t£ ~=cJ£ f#u w~1 = 
J!i2:1it~:$1lY:?YJfF,__t;pj-

J!i2:__t:f4~m 
~~J!i2:1it~:$;lik1}f'~?YJfF,__t :$BY: rz: ~ ffi'l msJ!i 2: ; m; H~ BY: t-t :$ :lik 1} f' ~ ffiJ 15[l;fi 2: , * ;ji ~ m; 
I~:Jik1}~~lE'IIt3fJ@l, :¥:1~ 

~~lE'IIt3fJ~L :¥:1~ 

7t JJIJ lJit:!: B 1/t ~ f' B1J ff Jt J! it :i: 
1~ J! ;f!:l :i: i'3J J! , iE 1-Tllit ~ 3f ~IJFIH£ ~~~ ~ffi~J! £J :E_!lHf::J!it 

~~~)! 
:i:i tlt ~ B1J ~ J! fSOfl!tl :Ji ~~ ~ !$F~J! , zrBJ B~J~~JJY::fr ± 3% moo 
~~!$F~J!£JJ1lHt~J!X>J tt C ~* i*J ( PJ :l'LH\~ URS WI; ~ !/& j£ 
lllit~J! =1/J\Bt ffJt f'::l: 7 -!I f#!J~>J<iftiJ~) 
ilj:J*!I& 7 60 :5t# ) 

:5t JJ iJ lJit :~= B 11t I£ f' 8%9Lig ilu *4 ~ 5£iliiJU ;f-J-~ BIJ ~ ~ffi~J!~ 

5£iliiJU;f4:$~J! 
~ J! :i: f~ J! ifil :i: i'3J J! , :fr 5!li ili iJU *4 1fl!tl fi £J llit~ ~ J! B%R~!JY: :fr 
~ __t fF-1'tl.Fi2, :5t JJU iE 1l' lJit ~, ± 3% 11100 I*J ( PJ :tlHW URS 

~Uffl~J! f)( tfi!U iJ.\5!li iliilat-l-:$~J! ~~!I&:J£f#u~>J< iftilm ) 

a;j IBJ It lli8 ·11: ;Ji ~ : ffl tl.F It~ ftR a;j· 
#;fl:l~n&__t~~ai· rBJ c :ft;J?:ai rBJ) 

lJit ~ l!VT- ai i'BJ £J tffi ii ~ ftR xt tt J§" ft if ~ ~ ~11 : ± 1 o ~ c ~ at# , fm ~ z.~ im 11t /G Jm :i:i 
Bi i'BJEdtBi 

iiE ~ 7\: ) , 1} ;fl:l lJit ~ __t BIJ Bi i'BJ :itUl' 
~11 : ± 1 :5t# 

rtnJH·Jt± ttxt; 
i~ ~it B;j· Bi i'BJ £J#*ifB;j· it at rt nJH ·11: ;Ji ~ = it.~ m!l! m m __t 

W~~tft!U iJ.\ llit~itBiSt iBJ, ll'iJtJ7ftffl~'*itB;J, 
:$;.fB~JJY::fr ±1%2.1*1 (~ 

~5RJ§"xt tt~*itat:$£Jm!l!mm M. 
~ EN285) 

ffiB;JfB] 

:fLHI! ::lC 14 if! 11td£ BIJ f![ ~ ftL!l'L x•.t ~m1ii~w~~~~~ iE '~~tit 
1ii~J1J~~ 4it 1' 1ii 'iHli'tJ f' ~ -1' 11[ ~ * 14 , ffl, :fr~m::!:Hlll #'lltBi:itHl' 

~~llit~;lik1}~~~ tf:\ 1![~fit@, *~~ffi 
~U ffl !lo/1 *1- :itt Tl' ff Jt J! it __t T ~~ tJt 

~:lt, Jtf*::IJ?*~11T: 
CDiftil 11m:$ Jt it :11 1~ Jt , iftil m l1it 

~lliHf*JtM~#:fff-@-It:~>J<,j£ 

f#u .:t a.JJ :tE It: ~!/&i~~ m oo 1*1 iE 
Tl' lJit ~-~ Bi i'BJ :itt Tl' !IR :f.F ;Ji ~ : :fr JtMmtt-&t:mmooi*J, 5'~ 

ffJtJtit__t r~~ ~f'3f~i)B;j", ~f':i:i;ffil if!, ':Ef'~ ~J.Dl:::I:JJY:f.fif~*= *liim 

tJtb":lt 
5R B;J JIR;f.F;Ji~ Jt M, 5'~ ~, ~lit, x J\li1: J<~ , rm -~ , lS J2I , .!ff m 
JlfBWit ~; ~lit, JlfBWit:tEB-:mm 

@iftil 11m:$ Jt it :11 i'3J Jt , iftil -JAllit 001*1 
~lliHf*JtM~#:fff-@-It:~>J<,j£ 
f#u.:tff.JJ :tE-&t:mm oo 1*1 iE1l'llit ~-
~ Bi i'BJ :itt Tl' !IR :f.F ;Ji ~ : :fr I£ f' 3f ~il 
Bt, ~f":i:i;ffil if!, ~f'~5R Bi!IR:f.F 
;JilfJtM, 5'~~, lilit, JlfBWit 

355 



71-~ 1ifh:A:r]Jf§~~ 1iffliA._j]1!; 1ifliiA tl[l fit 

CDi~ 31-/f:li"Js<:J~JI.I\lif.:il:-T C o.smm CDi~ 31-/f:li"Js<:J~JI.I\l;tt-T 

/]': t~ m' 0.3mm ~' 0.35mm ~~ ~' 
( O.Smm /]': ~ t'iXJ, 0.3mm We, 

ilJ tl.H!Ji URS J2li ~ ;f§ [iii ;};JI\ tU<:J ;f.!l: -T ) 0.35mm ~~ ~ ) ~ ~ 3 (J(J¥!. 

~ ~ 3 ()( J¥!. ~!I! im :i:1 ~A ret ili , %1\ ~ 
~!I! im :i:1 ~A ret ili , ii} ()([iii :l1g 

ii} (J(~N :l1g ~~1ffi-~ :Jf~iJ r~ 
~~Y~'l~U~ 

:9J~~jffi,1JiJt ~~tJL~Jit~Y~Ij 
®~· 31-/f:li'll8%tm.l;tlL-T ( O.Smm ®i~ 31- /]': li'IJ 8<:1 ~ Jm ;tL 

/]': ~ m' 0.3mm ~' 0.35mm ~~ ~ ) 
( O.Smm /]': ~ t'iXJ, 0.3mm ~, 

-m\im:i:1~Aretili, ~~Y»!~i'i\ 3 ()(, 
0.35mm~~~) - m\:@:i:1feJ 
ili, ~~1ffi-~iit 3 ()(, 31-~ %1\ ~ 3 1-~ li ;tt -T ii} ()( ~ N :l1g ~~ 1Jt li ;f.:il: -T ii} ()([iii :l1g ~~ ~ ~'ffist:& 

~mH~~~~~ur~ 
~~~~ur~ 

.... .. . .. .. . ...... ······ 

71-~ 1iflii:AJ.D! § ~~ 1iffli:A1J1! 1iflii:Atl[lli 

±'&T·V!I Jt{tJ: ±'&T·Vil :(±)J~~Ji!E"M' M1ifli i:A~Ji!E;HJ3. ~{~<:.JiX;fft :il!:fr 1ifli l"&T ·V il -fr ~ 3f iC 
i:A)J~;fl:l;ft{ili;f§*)C{tj:±:g:iJ il ,g,~* 

'~~~1ifliiAR~IllHf=~"bitf=:il!1'J JtniJffilffU: lliJt:i:1:f.!i\r.:f[iiz 
i&tJEJ*Jl: ' iffiliiti&t ~riffl1~Jt:m~:n:rt~:-fr I z::~>R, 

~iiEJt 11L 7r%\\, 
J±Jt~:!z* 

:J£iffiJ .:tllin, ~!a:ifi.:bn~'4:6liJ*Jl:, J;i~V¥4Y*Jl:f±ii1Em P>I, 
~Jt~Jl:( ~n 

~1'Ji5t~:il!1'Jitf= 0 f±fflff~:i:11¥ r.:f' x•Jf=~, Jt!l!~ 
*I), T!ii!Jl:, JJfiWr :B:, 71,xJ\\, ~Jt~Jl: Oll*i ), T!ii!Jl:f11JWJ$Jl::il!1'Jr.:f 
JJt~:-friZ'::~>R 

1£~~(~~~~§~-~~~~*JJt-T) 

ttn•iA:im#J2\im~~3mtz=~~lliJtm•m~ 

'~~~jffi,ljiJt f=, :il!1'J%¥ Jt~~~:!z*~~' :J£ mu lli Jt J*oc , %¥ Jt 
~~-1*mJ*oct411.V:~~!I&: 

~}f.l.l;fj'[-=f:l!g~~ 
CDitf="M~~*e*&JtmJ*JJt,YiffJt~~-~ 

tJLJ*Jl:t4111l 
~~'ffi)~j~lj:Jf~lj 

MiJt~t~~:!z* 
®ii}mitf=~W,r.:f,€31-~~m~31-/f: li'll~ ~' 

yi]i'Jt€8<:JJt 

~}f.l.l ;f.:il:-T ( O.Smm /f:~t'IXJ,0.3mm ~,0.35mm ~~~) -T ~ iiiT Dii :J'Uilf :7C 

-m\:im:i:1f=~~Aretili, %1\.31-;tlL-T~N:l!gD~ ~* 

~$~1~~3f~U~ , %\\~%¥Jt€s<:JJt-T~oof!!::N:J'tm 
]Cf';}* 

...... ... ... ...... . ..... 

E. -§ :;& :fJL 

I f"f-J]tE.I: § 1W [i!ilf2js:1fftl JfiJ §:R~F8"J .:EiffE~{r*ffl:lZ'tffl jxxJfL:r.t~JE~§:;&:fJL, 1.:E:it1 

JXL JXL:fJL s"J 51 li'f. r , 2: 4:. ii :ct r.~~u;r 5flJ r~oc :J£ fflu 1fi ::ffi , §£ 2: 4:. 9.!:J.I1fi ::ffi , r'@J ~~ :ct mt ~ .& 

:iE:JXL~~:iE:A'EL:R.:E:fJL;~{r.:E~:fJL*~-EL:R~~~.g~~~~-~~~R~~ 

~; -EL:R~~~~IIJ1't~*ms"J9t1.tf'FmriBnJt£ffi;J\s"J~i)lj~~~g ~*iii, *N1:mm 

~~*m2:4:..~~~*iii~-EL:R~~*~tiW:itt~m~~.~-EL:R~~~-~~ 
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~~m~~~*OO;fim*~~~~M~~~-~~mm.~~~~-~k~m~ 

®~~~•m%~~~.~ffl®W~~~~mo 

*~ li}ti-i\JJ! §~~ lifti-i\/JY! lifti -i\ tffi 1l 

1£/f~~.lifliJtr, :Xtlifti-i\~ntiijj\~]. 
±'S-·iJII ~f;;js:Mff1:itH-Tlifti-i\:Jf~5fn;tt{lli:fltk ±ffiJil-fr~Jt-rc,lfi,~* 

)C{lj:±{fi)il 

±:g:iJ II.& iJit * lA\:/M1rlfiJit*4;gAA!, ~1EFJ'b~ 

{§,!~!,~~451: 
i9:*1§,@1,t~1t f/F, FJ'b~%. ~!/&~1§,@1,~~1£ t~1r~ 51V=i lifti-i\ pq ~-3& 

lifti, Jt-xt;tt:i1H-Ti2~ 

~ 1r ill~ ~ Jl}LJ~ 1# s<J i1it * *t mt ilE ill~~ WJ:J'£1# S<]iJit * ;fJ mtilE 
:fJ;f-1-t~i[f ~, it:i.il£.:p;iJt~45~~%:m:M I ~i.itz%~1f~ 1 ~rfil~ ~s*1'4 

~fflf)(.:$xti9: *M mt:IE:1-T~ifil~ il-~>1< 

:&!H4;J:,51:1r lA\:/M~1ri9: *12~s<Jtf!WJ:~~1f i9: * 69 ffll141r ~' 12~ 
~.12~~~~1m ~1m 

l_!TI:/M~1rf#Jt!,¥~. ffml2:4:~ 
0ffl¥~~1t lli:, tt~:$, »~ll'l~~~1'4ir~ffl 0-ffl¥~1'4-fr~ffl~>l< 

~* 
12~~1r it1HJL1t¥~lifti JJTI±}J;t,51:1r~lf45frl$xf41tt@l,, J.mm 

-i\ ( :t!O:@ffl ) i:}}i5l.~~~{4-frilitit~>l< 
:fltk P-.1 ~{4-@-i9:it ~ * 
il1li~ftti.&:$~~i.itz~yjj 

:i1~:$~1r 
:fJ\\:1:}1 ~ 1[f tt i.&:$~ ~5frl 12 ~'tg Hl3,9='~i:1~:$~~i.itz~ 

&, Jf:i2~Tlk£~BM y)g F8, 1913\f:i::i~~~~ 
J.i\Z~0'7'1 G4, 12~1ili:~!m 

...... ...... ...... ······ 
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0-~ fiJ@iA.Jj)j§~~ fiJfJiA1.fl* fiJfJiAtf-ll 

:Lifi)ii:Jc14 :l:f!ii) li ;f:EjJ~~JJID:frJ' x•HJfJiA~JJID:;Hf:1.3t1*-nlt 
!i\'iJ il -@-f-~jf1U~.~tl-* 

ff1 3!!Jr liJfJiA:1Jf~Uil;!t:11t:f§JC:Jc 14= :l:f!fiJ II 

Bt i'BJitliJfJtt:t:fa!t : ffl ;fif, It~ ft~ B•J !tiP %flit 1& * l!VR Bt IBJ Ej ;fif, It~ ft~ 
ijjtJ_t~~BtiBJ ( ::f ~]l:Bti'BJ) Mt~!Eft;~fi* 

a~·tW, W>I*Z.~)]l'/t::fMl:ct 
BtiBJEdtBt ~~ll: ± 10 ;yy c ~i.IE~x ), :j'l}fll i&* _t 

~IJ: ±l~; 
ltliffl'ti B~ Bt i'BJ :itt 1-T t~ xt ; i&*itBtEJt /'8] EjtJ.·~ilhtRt itstltuJfJ'ti:t:&1!: = ic~~M~m _tl&*·~i-

:$;f§~J.ili:1:E ± l% Z.I*J ( ~ 
Btat~, ~~~ffllY*#Bt.~*!EM~ 

~ EN285) 
lY*itiN:$Ei~!l!mJJt .illLiRBt iBJ 

;fi'HI§)C14 r:j:l tliJJ£ B~tii~1~L~. , x~·4fi,-1'1ii * ~J!i ~~] ~~ ~~ {fl$ iE ~-1!! 
J!i~~J~~ ~~~HJitl'fJ,f'=1: - -1'1ii ~~14, XW.~i&*~N ffl, iE* ~I±\ :E.m:lf ~·st:il!1-T 

~~lffltr !±\11i~1*'~' J!i~~lR 

i9:JE:§;&~~:i!EI31f£¥~' 1~i5t * lllf.lR i.Jt * ~ ~iF¥9!1J ii: ~:it .!:5 W:J£ 

§t~J~~J! 
~J*~f0-l&JE~J*t%JEJE' if!!&-~a~·I'BJ ~J*Z. IBJ 13~~~1:1: ± 3% ?~ 
pg§;&l:~~ ~iF~:it, j:j:~Btic~1f:~JJiMWffi 00 P-1 ( ilJ ;f!Hi URS WI: ~ !/& 
$ ( StiBJfiJ(X!J&ilJJ't(~~iF'~fSG) t£11iu~>Jt1Ji'iJ~) 

ic~iEJBt~EIM~I!lJ:, I*J1:'2, ~W ; 
iEJBt~ 13~ ;f~·l!lJ: , I*J1:'2, ~ 

wmJg1:t=~>Jt; 
1:E till r:p ~)..Jfj ffl tiD! :m ' *Hx~W>I*?-HPJ 

::f~®!$r 3 &EI~ ''!!t~ii: 
~IFolYJ JiH!U iJ\ J]J:.A. tiD~ :m ;fiJ ii: fcJ r:p ; 

Ejf-:15J ri!Jt~ii:Z. IBJ 8~~~lli i.Jt]l::f ~ 8~ ~ij]JJUjJj$' ic~EJTri!JtM!±\ 1:E ± 10% ~?LOOI*l C ilJ~WF 
~1*-s~tu l3t, J.ili:Ji~¥9!1Jiit 3 ;;;:. 

~~~¥WU 1Jt J1~~iF'~&iJi'iJ~) 

3f J§l BSJ!Wi ~ '=\: W~JI'l :i::klli , 1!!ffl ~:ct;f)t 
3 ;;;:. twu m: 1~ I±\ ~ ~ l* .!:5 f-

mt*~~l* :15j~J*~~1:E ± 3% ~ 00 [7;) 

~.JE'ti 
~s~~J*1)(xtmt*~*1-Ti»!IJJJtj:j:ic~, mz ( ilJ;f~f! URS W(;~!/&t£1!iU ~ 
li~~Nm: 3 i'J\.jfit 1!.:!±\f-:15Jrn 

>Jti)\'i]~) 

It* ¥WHit~ 1*-, ffi{f£ f0 ~ )-} fJ iJ i.JtJE i'!Jt 

~1UJ:-* 
:ffrlli)J' 3f J§l 1& *ill1-T ' 1~i5t *ill1'Tt%J£ i'!Jt ~t ::1:\ 8~ ~ 1*-~~ ~j; JJJ;~ ft 
JE,~XW.~SXW.~~:ffr~M!±\~~~~N ilt£L:I5J?J 
~~1!1$nlt*1tiltjf £L:I5J?Js~~~t 

1& * ~ ~iF lDf. 7R rJNt l3t .!:5 1& 

:itt !Xl rJNtl3t i&JE::il!!XlrJNtl3t, 1~i5t*ill1'Tt%JEJE' X\\1, J£rJNtl3t~~iE ±2"Ci~00[7;) 

~:il!!XlrJNtl3t~ ~~Flllf.lR m ( ilJ~t! URS WI:~!I&:J'£1!iU~ 
>RiffiJ~) 

:il!JXl!Xl ii:WI:JXll*J.ili:t%J£ 

i&JE:il!JXl!Xlii:lli,~ffl;f)t~-@-~~JXl 
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~moc~~~~>lt o ~•*~~A~~~~~mJJt.B7FmJJt.~M;f!l•~mJJt~ 

iYl~~ma':l=W§~; i~M~§&~r~~§~~A~ 5rf-$B7F;f!l*~H§f*~r~JJt~ms':l:!/Jff~ o 

· ~tmtr~fi~~~#C~~JJt.~JJt)~~~~~£~>Jt~M~~#MOO~.~ 

*~~TS~M&.~~~~~~;f!l(~)~~~.~~-~~~~*W~~~£ 

b. ~~tmtriAB':l~>.K 

· ~tmtr$m.~B~Wffi. ~~~~~~~~~Ao 

· ~•*•~~mMffl~m•.~~m~~~~~~-~~~~tto 

• m;~JJt~~~~~~-~~m•~;f!l~m-~o 

C, ~-BiiE 
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• {bltmxtill$iltrlfM~:itH-T JXL~.&i5f1ii, 11J§5Eill$iltr~iiE8<J rR:l!!::tfiJ~~, xt-T¥HtiilJ;t tt 

~-~~~£~~~illfi~~~ill$Jftr~~*illfiB~~~~o 

• ill$iltr~~~M~~$m~~M~A~~~,m-=r~~~m;~J;t~~&~~m 

-=r~•m-*•~••m~,~A~m•~~-~JXL~Wffl~5Eo 
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7-(s:J1i[l):X;JJ{R~{}t~, gc~fi]VF:ft (health, safety and environment, HSE, im.1iti:!1.EJ 

f'l:: EHS) !2AbZ.~~!lm!J1t~m1~ T fi;t)£, ,g,ij5y {!::~:(£ EHS :/JNfJ.)\I?g J!tt B~~fi:P )XL~]£, 

*miliT-®n~~~®JXL~~tt#f!Jm~,#m:f.£~:/Joomm-~~#?go 

o~~~~m~~{E:~:f.£JtR~f§t~,gc~f!JVF:~t:Jroo~:f.£~JXL~~~~tV-~s 

~~~: 

·~JtR~tt!J1t®~~~~~,~~,~~,~Mtt,~~~~~~-~mMa 

• Ef3I~ie:~--'i¥'3&EI"JA5d-1%~ a 

·~•~~~mMw~mn~~~A~~~f!Jgc~JXL~,~ =*~JXL~ ,•~JXL 

~,ti~JXL~,m•~~,~~~-~0 

• rPJVF:ft~~»~~~~/.9L 

• 0£k&J.ili:f!JJ.ili:f@Jffi~ o 

{E:~l.ili:-*~~?g-J!tt.J/01ilJ~ll::.~~1f.\i~~~~~JXL~]£ 0 

1.£ft 00, ~ ~$.A.~~f!J OOJtR~ffi<J~ril1!} ~ ~$.A.~~f!J OOVF:lt151H?r!} fO 

~~$A~~f!Joogc~~~1!}~~*1!$1!~~~~~~{E:~?g-J~ttJtR~•~,gc~ 

f!JVF:ftfQ]~Bt&,@rll~~ o 

~~Z9r, {E:~:(£~~1A1~Mf~~:ifm #?g-OO pg9f- EHS if§*~~1m1!~.m:~Miij~, 

~0: IS014001 «VF:Jt~~f,;fi:-*}, GB/T24001 «VF:Jt~~~-*}, 18045001 «JlJ!,~{}t~ 

gc~~~~-* }, GB/T45001 ~ !~J!,~{}t~gc~~~~-* }, GB/T33000 « {E:~gc~~f" 

t~i1Ht¥7-~s:~.mm} ~ o 

411 



§ffi{§./G~~r: 

• ffiZEV'~;:E_I$ /'l: ~~~f=rgJ!L m~rg:E_I, JJ!Z~.rgW~ a 

• J1.~1-Ti!&$i'l: l~JU.t{}t~rgw~ o 

• ~15J:tmim n: J:tm11il:~1Af!, VGm~uluJi'JZffr!Jtli=7JJ:rg:El![, JJ!Z~.rgw~ o 

• 0~$/'l: J:!il:rgf-t~J'b C ~f#tlfL ~111tl x£L i 'J :1§L ~ffli1Htrfb~) 8"J*Ji!1J, 1* 
rg' 1!ffl ;fQ~$tu~ 0 

• r!J:%J:!il:'firg:E_I$/'l: t~#i&t*8"J1:f= ( §ffii&tii-, 11Jtl:@, ~?tL ?.9::@, 1~W ), 

~J~, 1!ffl, t£LIJi, ti1~tlfQt~#i&t*~~8"JJ:!il:'firgw o 

• I f§ifj) (l: ~1-tftR;J:!il:rgf-t~J'b~ o 

}li~~* .. .. ...... ... ... .... ..... . 

--~ ~1B~,~~~~~~~~~-. ~~~~~. ~~~~~-·R 

~~*~~. ~*~*d~~~. ~-~*· ~~**0 

•=~ **~mf~$A~#~OO~~~~~~~~~~~ o 

**m*~~~. ~~~~,•~•ft~~~~*m~•mA•ft~~~~~ 

JtR ~ ~ ~ ~ , [;§ * iwk:& ~L i.H·Hi 4m JYJ: 5f11 ~ 1t :1r :$ , :1r * [;§ -t W 51 ~ 8~ ~ ~ o 

·=~ ~~~~~I~~#B~~~, ~~~~~~#.~~mA*ft~·, 

B~m*~*,B~~-,~I~~~d~~•~m~. ~ft~~*~,~~~~ o 

fflA-~ffiZ*m<~~A~~~OO~ftm~~~)Rffi~~~,~~~~** 

~~~m~~I~o ~~iJt~rgw~M•~~~m~~R~~~~iJt~~~. §~ 

~m~,~~~m~~~m~~. m~~~m.i*~~~~iJt~R~ffi~~~; ~ 

~~I~~~~~~m~~~-~m~ ,~~Wffl,J:!il:~~Wffr.~~~-~~~ 

~RJ1:,R~{Jl~J:!il:tfr~ o 
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~~11'-~B ---------

JUb&fft ~ 1!1 * EI<.J -tJU3iJ mJ'E?t , x J! tm , -t7!J3iJ EI<.J m: IIJ-§ n 1:.tz: m Z9J --SJ ~ ~ 1:. rz: m Z9J o 

M~1:.tcffl19J.*MI£~-~ili1:.tcffli9JM •. ~~~~m~~.m*~A,~ 

t-k ffltl~, 1feiL BSJL m;&£Jm~~; M~~~1:.tcffli9JmM-Il&;W, ~~, Mia~ 

.&1&*1~1?1*-Jf, ~~iftililt~ o x>J~iJJJJiJ ili EI<.Jf'F~ffli9.J, ~>Jtx1Jt:?2V .&EI<.J~~, 1-t 

~~!!*, !Jm:EJ[i!!*~:it!:1'J~TiiHJUJ1J, m*fft~t~tL :it!:A:05:12, t~iH!I!B>Ji'EiL :t~fn!I!A, 

1tfn!I!Jd&~f~}~,, VJf£ffl~JX~~~Wft o 

~I!:Jfft~!lm~1tM~m~~~~~i!!*tc1:.~:fft~*~~1tMm~ o fft~ 

II&~~!Jm~~-fi~~!Jmfflfi o iAEJfflfi~!Jm~)j-~Jt:~~~~~tz:1:.~~*~ 

~:t~fn!l! o ~ffl "?t~~ffltl" PJ~~:t~fn!l!~~iVNf~!Jt o ?t~~ffltl~if~ffli~~ffltl 

11!1illi:, ~:EJ[~ffltlfl:l~ A~:t?ffl~ ( PPE ), ~?X~~f~~I~a1£fft~~!lm~if!EI<.Jmrli o 

tE:ftOO, {If'F:%Yf~~i!!*ll,R~jtfH!I!~~m ~ 1 $%: 1-t~~~i!!* ~ ( GBZ2.1) 

~~Tif'F:%Yf~~~~i!!*~M~~a~m.{If'F:%Yf~~i!!*M~~M~m 

~ 2$%: !Jm:EJ[i!!* ~ ( GBZ2.2) ~Jl'.~Tif'F:%Yf!lmWi!!*:tq~~a~~lli o M~[&j 

*~~M~1tM~m~M~~fft~i!!*,PJ~~Jt:~OO*M~e•~wm~~~~ 

~fH!I!~~m, :im~OO OSHA (Occupational Safety and Health Administration), ~ 00 HSE 

(Health and Safety Executive), ~ 00 ACGIH (American Conference of Governmental 

Industrial Hygienist) ~; ®:J!O_tm{~j~:;k:~rx:~Z9.l~t!Pf!&;~H~fH!hi~i!!*ill:::F~:J'Jl1~ 

Jte•o 

A. ~~Bd-t~£.lJJblll~ffl!k7t~f§f:fl 

~~~fr~fft~~ffltt~?t~fft~fi~A~.Jtfft~ttPJ~fflM~~M~m 

(occupational exposure limit, OEL) ~rA, l{R~1tfn!I!~~{J[PJ ~%~/G~M~~fH!I!~~ 

(occupational exposure bands, OEB )o I~J1!.1-t~~~M~~fH!I!~~PI*Il&~Tfr.J:\: 

( * 9-1 ): 
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OEB5H& OEL m!E fit~¥-'i'li }t}.S(_~i!J~~JI/} 

~ ~ ~!i\ ~x I'El 1£); fit~ ir!'d'± ~ !JWJ JJJt :5t , /G~~3&~:RM 1\t *Jll, 13<] .1% /'13] 

Wt -~M 13<J @iU1t m ; riJ~~f''i: f:£ :i:1rj§JffriJ ~13<J fn~~ :® JxU'dtt:, 'If 
OEBl OEL ~ lOOOf!g/m 3 3&tflli3<J 12i. ~Jl!jn(rij; 7Cfffi' 12i.~7 ~ 1:Vf; .lL en 1:1:\ :E.ll\ ~.ill}_ ~ fiU i~IHI~ 9: :® 

~7kilE :jj( ; iiJilJ;E:xt J\.~7C3&@1tffl; :xtnf- n.&~m JXl s<J 1\t *Jl\ 7f hx 
7[;Jj!IJij'&'l1 , /G~iJ I ®:1:1$: C llZJ:PII&t$ ) &@ ~ifit~ 

$ !-t l~l W(; ~ 

~~5!i\~xs<J1f);fit~m'I1~!JWJJJX;:5t , riJ~~f''i:~ ¥j§J ~H l~l I:I<J !JWJ *1- tt~ 

OEB2 
l000f!g/m3 > ffriJ ~s<Jfll ~~3&tflls<J 12i. ~JJ ulfiJ; 7C fffi'l2i. ff~]:Vf; ~~m; FzH'it l 

OEL ~ l00f!g/m3 .lL ~ n te :E.ffi ~ ,Til~ ffi 1.lE :J7( ; riJ~~ x•j A-~3&@; :xtn¥ }EfliJ ~ tJ'it, I 
~~m7CW~ il'kl1, /G~iJ I ®:i:1~x C ~~ n!IH:F) &@ l~ 1-t s<J fiU :g-Il f-1 ~ 

'=(Jiil.)Xl 

~ ~ ~!i\ J& s<J 1£); JJt~ "P JJt fit~~ s<J m '11 ~ !JWJ JJJt :5t , riJ 1tm 1I HH/Il 
m~~3&*JJt~"PNI3<J~M/G&&@, riJ~~~~ 

100f!g/m3 > 1itt8<J*AA7f> !lt&@, ~ffi1JE:J7(7f>m'J ?.'!4, riJ ~~.lL ~n -€I W(; tt l'fl 13<] ~ 
OEB3 m :itt 1-r ~ fJ; , 

OEL ~ l0f!g/m3 ~'i:.&riJWM~.~riJ~ff~riJ~i3<J.7Cfffi'l2i. 
m~1tml't!fliJ 

ff~~;riJWMJ\.~3&@; ~~-~"PNI'EJ~~ 
i'fr[ifit~ 

~mW~ il'kl1 . /G~iJ I ®:i:1~x CllZJ:nfl&;ff) &@ 

"P Jjt ~ J'<IJ Jjt fit f{~ E!<J $ '11 ~ !J&J )JX; :5t , riJ ~~ ~ 3& "P 
IJUU ~JJt~J<J~:fiJ!Jj/G &&@~nlfiJ; riJ ~~~ "P JJt*M 

~~M i;JJ I Z'::; 
OEB4 

l0f!g/m3 > ~&&@; Wffi1JE:Jl(~~MWtFm i3<J, riJW~M 
1I 1-:Uill-€1 1~Jl; 

OEL ~ lf!g/m3 ~. r!Jm/GriJ~.&riJW7C~~ff~·; riJW'fffi' 
rwi~t~utt 

~12i.ff~m; riJWWt~J£MJ\.~3&@;·~~M 
nP-~~m~ "P Nil!~ it'&, ~iJ I ®:i:1tiit&@ 

5!i\ ~x I'I<J fEZ~ fit~~ s<J $'11 ~ !JWJ JJJ<;:5t , riJ fi~ iJ I ®fEZ 
•!'El . fit&'i:tflli3<JmM7f>&&@~~; B 9:-nFm 
B<J*AA/G&&@; /G f' 1£ ~ ffi 1JE :jj( , ~ll(rij/f>riJ~ ~~~it*; :121 

OEBS OEL < lf!g/m3 E!<J, ~riJ I2i.~ ¥j§Jffs<J; fffi'~ .lL ~n :it!1-r 12i.~~m; tl!l 1''* it; ~ § 
x1-J\.~3&~; -~~:xtnf-11Jk~m1~ FmW~ il!iWt i)}J1-t 
Tlh\'t!htt, 3f fl!l-iA ~ ~ iJ I ®F :i:ll<J :1:1 tilt ( llZj: Ut/H:F ) 
N_@ 

~£: Jl:t-R~~~ { <f 00 -ili'l t!J __:r.. ± EHS -tl.! m ( 2020 -f Ji&. ) ~o 

~~ffl~Q·~~~~~~A~~~~~~·-~~~~$~£ . ~~m~T 

M~oa,*fi~~••~~Wffl.~~I~W~.wmw~~~A~~~*~W 

~m~•~&I~~AmM~-~~~~mM~ffio ~~~~~~.~~~~ili

•*~$~£~~m~•tt~B.#~~m~-~~~~I~~~~~o ~~~~ 

~m~~~~W~IA~~~*~~mM~~ o ~§-~~. ~~~~~~~~~ 

~~~I~~~~#-~~~I-~~~A~~~~ffl o 

~W~I~~~~~~~~&~~~~~AmM*~~.~~-~ffl~~~ 

t.:Z ~:l!g~i9=7:&Ji' ( PC-TWA), 9;ff~ i'BJ mfM!~i9=7:&Ji' ( PC- STEL) ~m:i%'i ~i9=7:&Ji' 

414 



(MAC )o PC- TWA ~iSJI1fr9Y$J:tf~fM!7.K f~lli fF::I$]EifllR~Jl~)j;kf5L 139 .i:~t~;f~, liR 

~·!i~IH~iSJZ1tBt.i:~f!fflt~t~;f~; PC- STEL ~.:7;;7~~1!i~9Y$J:tf1£-1'-If'F B J*Jm 

BtfEiJ ( 15 :5t~) ;ct!Wj~JIIEI9:t~~!h; MAC Jntl ~.:7;;7!Wll::Jtf.f:Bt!WjJj(f~~!h~3&8"JtR·J!Lit 

~B9Evt':E~ &~~~j:lli o 

B. ft~1H!t!lmmimmm~1£ 

mtt~~~*~~~~m,m:ct~~~~*AA~= 

• U_&A: 1i:~U_&A~-4:,q:ti39~#JE\l:-T o 

·~~:m:ct~~~~¥¥-JE\l:-T1I~~M~m:ct•~~~¥.~~~*~~~~ 

~~!h o 

·•• = 1I~~~-4:q:t~~¥¥-JE\l:-T~M~m :ct•~~~¥~~¥¥-JE\l:-T~~~~ 

~~!h o 

• ~A: EI3.1'5~Ei'j¥~~~¥-'f.;fii:-T*AI=Iq:t o 

•~l=l:-~£~~~~ft~A~~o 

~fff!ltJXt,~ft?Hll ~~Wi~ 

0 ( ~ l %0EL) ~:;$:7G~fO!h 

I ( > 1%, ~ 10%0EL) 
~fOMJJd£,1;, ;flUE B;;(j f§ )~, 

7G:fltk5&1W: 

II ( > 10%, ~ 50%0EL) ;;(j ~ fn!h {§.7(; lj)j lUi. fit* ~~m: 

m c >so%, ~ OEL) llli.~~fD!h, i"ffl*lt1.1'JZ9Jllli. 
~mi#J 

N ( > OEL) Jm:ct OEL 

1trf89:fi:i!JUWf1ili! 

/G i"ffl :!~Bi~ Jt/.1'JZ9J 

-J11Xfe;~1lf9;1], :\!Q;fj,~, SDS ~ 

-J11Xfe;~1lf9;1J, ~~Jf;fe;~1lf9i0, ~PH 

xt J'!.f* ~ ~ 89fe; ~U!1'J1lf9;1] 

-J11Xfe;~1lf9;0, ~9-*fe;~1lf9i0, !IJ(lt 
:rrl£%l:r~!IJ, I{fbltiit*%l::J?, f'Flt~:t.lt! 

-J11Xfe;~1lf9;1]' t~~Jf;fe;~1lf9i0' !{,!:(lt 
:rrJ:E%l:M.~ltfita%l::J?,f'F~wm, 
1-f*ll1J:J?Jtl£5f!JI~, I~t£jff!J 

ii..: a. - M:.Jt l;%j.,:.Jt.~~J!i±. ~~Hf.~:;fp$,-1;1!.~-,F*.;.\., ~1:-M:_;j}[,*-..&..~iJIJ~-t%~:it.\:.1-ta'-J ~~ 

a'-JJtli~&~~;#.Jtl;%j.,:.~Jt.~~-~~~·~li~*#~Jtli~:it.t~~%j.,:. . 

b . ~~~m~~~~~~*.~~~~~~~~~#*,~-it-#*~; &•~~~*; ~~~ 

A. _Di :it!.~~~ .lf-~iJI! .&..&-*-~ ~-}--14-~ ..:L~ Jh .Pjf .tF:lfL~ o 
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it2ll(5J ~R~ Ut!Al¥'-1ftlf7UJr.ffi;JJW¥ilt~r~n c GBZ/T22s) 7f~IfRill~.flt~~31lt8lf7UJr. 

ffi;J r~ ¥it I fF o 

A. JXl ~ilfl{i!i Ea iJfffl" 1* !Im 

~T~~~~~~~~~M.~~fr·fF~T~~ill~~m~~--~~~~ 

:m 9=', ~-1- xt~tz::I::Hl!HJUJ IJ tl:l If7till01t~ ~z;J ~, :it!J-T !Xl~~if{it, JXL~~W1it~ 7t~5E·J1:W 

1itt85E:I:W1it o 
5E·I1:W1it~~ 0Ififl.J; Ij -{§-f9:1 {1:: Alt. ?tiZ#J 8'-J!fJl.AJ[.ffi;JJ(t~ lz;J ~ , u)fl;EJ(t~ 1z;J ~ 8{] ]Kryff!IJ ~ 

JKr~~$o 5EttW~~~~~~~~~mm~~~ = 

• iRJ;iJM~ 1¥'-:l[;tlfF, VJ iff:W:t~5E:9JfJ~BHBJ ~~1iili:itt1-TiRJ;iJ o 
• 45l~I fF:ImMt~1iEa 
• I!:.{1=:{~L~, o 

• ~JliL 1-t$:.&.~ !f'!OJlt~lz;]~~o 

• 7t~~Z9Jh~~~~mifFff*,If9:l,IA~:I: ,~~~M~~,~Z9J~ 

• 7t~AAA!t.ffi;JJit~~z;J~~.&.~A~flt~~~~ffi*~M.~m~:m~z;J~~~ - ilt 

~~)Uill~*"~- VJ .&.IfJl.Alt. ~~!I! ~!Hl ~ o 
5E:J:7t~~mT~:ittfi~5Eff*~~~.~~~~rz:~~~mi~~~~~:m 

:ittfi7t~;~:~~r-p~~~~*~-~~~~-mi~~~ o ~~~5E:I:JXl~W 

~~~~~~-l±l:ittfi}E :J:~JE~~JE o ~~JEfF~~~~~]t~~-~]t, ~~ 

~-:itt®~;E~~~~~~--~~~0 

m~w~w:~~~~*~ -~M·~~~tt*~~*~~~®~~~mi~ 

~~~tc-~~-M~~-~~~9='~~--~~Jit~tt~~~~:mr-p o MA!t.ffi;JJit 

~ JXUi~if1it~ .&. : 
· ~5EM*&~?titt~~~7tw:~~~$:~£~A~~AAA~t.aa~mw:aa 

· ~JE~~$-{§-I}¥:~~-~*~~~~tt#o 

- ~~$~tt#~~r-j=I~~Jlt~fi~~--~~-o 

• :ittfi~~•fFmtl:l~~~~m~~•·*m~*~•tl:l~~r-p~~~~~~~ 

;fQ ~fJ~~¥71~8"11-t$:~ £ 8'-J~m o 
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~m~~~~I~~tt#~mw~*~m~.~m~Wffl~~~NT a ~£m 

~~tt#m~m~~~~N~~~a ~W$~~~~.~~~~~tt#~~~o~ 

:J'A;f-T ~JE~?t ;f!f ~ t~ 5E s"J 7t~I fF a 

~:J=?:JJ?t:m~~~~FIZ~if!JjiJ , l~~1%d"F~"Yt.ll:.~Jli:!~~FIZ89~1iiliZ~ o 

*9~~*ti~~~~tt~~Jli:!~~F~~--A~aamntt~•~o~~Wffl 

~~~~~A~IZ~~~~~~A~mmA~m~w*~o 

B. ~njiljfB~!!mJm~Sag*ff-t~IZ:[J~ 

~* 9-3 ~~-u~fft~Fi~l!fr38 8"Jtit-t~IZ izl~*1-TTftf!l~o 

A 1511:51- : !JWJ~tl:19l::xtlf%=!JWJJ.9HHi89J~niPJ 

mlit± Jxt.~Fi~{~ JXt~Fi~iWi 

-Tii~ j~j~ -Ti* 

:ru:-T:fc;J\ :k ; j \ 

YJ~?Prli l'iff:iJ!ifi!~ xt=t-:illJli! 

tt:ID: iWIJ {~ 

~t1J ~1* ~~~1* 

I!JJ]ijt~ ~ ~ 

B 151\0-: T~~'li:xtlf%=!JWJ19J:~JmB<]~PiPJ 

m\i'li !Xt~Fi~{~ JXt ~Fi ~iWIJ 

I"!:~1§- !tl~~it ~Jf:rt; 

I"!:~~:li:!ftltrA :7G ~~:li: EtX:fi!1J !f!z J!JJt , 1U1 iWIJJ!tJL1JJ\\:JEZ9J. iW/Jr.ffi't 

ff~ {~ iWIJ 

iii :7tt%dtzrSJ 1~~ :7G $ili:7t 

1*11= !Jl,£Affi :l:~ll)/1 ~~, ~a~·J!!if)f 1~Y 

1*1'F:fbi~:EtX::fU~ X~>}( iWJJJ£1?<~ 

{f:%~~ ~JE ;:f~}E 

~~Bt /BJ ~ * 
{f:%~$ iii !X $!X 
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@-~~Wffl~~*~~~~~~~*~-~~~--0 ~~~~*~-~~ 

1*-~*u ••:ll11lfr~rrrf:tt)'c·t~:Hit:!r. mm-:r:J!EJX:J;:r:J!~fflu n'IJ!lli:. ~~~~]'l~fi£3!JJ PJMC~ 

8'-Ht11Il: 

• 7~~w{l::-*ftJ:ff5fiJ -T{5tiJ?~Z9J~~Jf8~fJTtt:;;f(, fJTIZ:, fJTifJ~--L fJTi&t 

4.m~*wft:ff*,~•~**ft~•~*~IZ:,tt*=~M~.~~*~~~ 

Z9J~MC~!It:ff*~-o 
~~mB~m.*m~*m~wft~~~:ff~~~~~~. ~®~~3~~~ 

~~)_j)zf§£7'1!¥£: 

• Il'i~fflu-it~m1:riZ:fQ:ff*~•sM'¥·t1:. *If)(~:;£, ~•, JA~~Il'i 

~~n'IJ!lli:.~~Z9J~Meti~fflZ9J~I~~~:ff*~-~~N#*~1:~* o 

Il'i~ffl!J1i#n'!Jllli:1~IA%{El~~R-T: 

~~~w~•:JA#~~~~A~,~~,£~,mm,~m~~w~~*· 

xti~JK:!§JWH-Trwi~, 3f _§_~~::% Bt~H:tUt:im~--'=3 1 E-3Z4:.&~~14. ~ll:~Z>'~. ## 

~~tt·~~~~--fflZ9J~~~n'fJ!lli: o 

Jl$L;fJ~--t: 1:r!K:IE~s~Jl$LifJ~-t~1'B=* GMP ~*· [PJ~@-~1*-~*:itiU~f! 

Mm, ~il; £~~, #tmi'BJ!IlJit~ IBJ~T~*M!.W:~JEGMP~*Z>'~. ~~~tl, 

~¥~¥3L ~~f-R:Jnra 

~~-ttifJ~~.~~~:ij~-~[%~~-0 

~~lEJJ~~---J-t~d'F9=t~:Jt{!f§i-tffJ :r\:*m:, ~~~~f:jf::JJ{~{E,\;;ilj lJi{l£ o 

1:tz:jj:fifflu ;¥Jl: tJL , -T1*tJL , r~ * mtt 1:r1 3f:JS :ii:2: iftil ~•* 1-T:JS ~ o 
&Jl, 1:!2~--'=31ttl0t:l:l~f§1J(:;£--'=37$ifiJ rwi~*m:, 1:!2~~{12:~Q{!f§:ff;fJLY$ifiJ Bt 

~ JiMC Jttf=(. P)l 45<:~- 0 

• ~~~fflu-:im:iifflu ~3f~nl!!:~~-t1:8~~fflu n'!Jllli:, ~fflu ~Z9J~t~~!!t:ff*~•s"J 

fiN, ~11£~*xt~Jf8"J~ Pjtij o ~Q~~, ~YI~Bt i'BJ, r!x:~~~~~~ o ~~~ 

~~~-~%.rt:£Jt~m~Am~~-~i&t4~smo 

• 1'-A~t?-3~*11&8~~ffJU n'!nMJ3/G~~~:EJI!.xtMC~M~:ff5f{~fflu at, LlZJt:R*~ 

ftl~~~~n'IJ!lli:~~3~1'-A~~ftl£ o 

1'-A~t?ftl£ (personal protective equipment, PPE) -ff!I~Am~~38~~ 
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~ftEffl~~~~ti~~5£~A~~~~~~ffl£.~~~~~ffl£,~~¥~. 

~:j=}l~IL PJTj]~:J=jlffl£~ o 

~~~~~~Mm~. e~~-~~~~~~~~~-o ~A~--~~~. 

ft~~~~e~~ra~ao §~~5B~~#ffl~~~e~ra~~~--~~ 

~ffi:~~~~~@ffitt# o ~~~~~~-tt .• fiH~~~fflttAn~~~~ 
JfO, -t!LPJ*ffl!Wi~tt# o 

a. ~~~ffjU 

~~~~~~~~#ffl~~~~~~~~ffi@~~~ : 

• -~a<.JfiF9:.~~, -m:f~f.llV¥1lfiFJ1~::kii:~2:9:.~M~~rJ% t:J~J1~fiFJ1~1m o 

• fi'G$~~¥.~. oomr~~*JWJJL1fiFJ1~9:.1:£$:, ~Yi!Jkf'F;J!f~~!l!~-~~!lmmt o 

• ~~;'it¥.~. ;j\tij~R~;J\~~Rfflii:IR:l!!x (100ft/min) rorf9:.~;tt:II!mif'Fi5', ~~15 

~!1m fiF tf:l i*f'F 1!f a<.J p~ PJ£ moo 0 

~~Dll~it!W*'l-t~·t'£, :11f:JfitW~~~~~ o ~~~~~~E!<.J{i(;fli#:}~~* 9-4o 

imJXI.:JJJ:\': flt.~ ~-~ 

m~nW:itB91l-T:tm~; 
/f~~ff~){ij~JXI,~]Z~)j.S}:J:IJ;J]_H~#iU, 'It l3-~ OSD Jt1tl!.W: 

-jijJtB9:J:Ii''4: £ f :J:Ii' 71!1-: :J:IJ: 71!1-: ~ , Jllli:Jf3Cffl; 
imJXI. :!m~ fl.;f!:l-4: 1:4'- -H~'=I:B9--t~/fft:fm~*$~-~r.~-~~ 

:J:IJ;J]j:; 
'mf~im:ct~1)ffl*m~fliu. jj)(;*~ 

m~nW:Hs91l-T 
/f~~~~-~1'f5i:X:!t!L:J:Ii'7J!l-:i±l~; 
f&t61ft%d'F~ B9~#; 

~$imJX~.*m 
:}ffl~; 

S!ll*~$imJXI.*mjg1i :1f'lt. ~-~EJ~~~utA.F11'11 q:t; 
~0--mJ8J~ 1)ffll$1t 

ffl~$:J:Ii'JXI.*m (LEV) Jjj1Jf~7J-~f'£; 
*mimJX~.:i: ~ '4: m?i:'f ~:!: ET ~~'mf~ flti:J;Ji~H? 

:@ffl f-'f IJ1Hi B9 
1* f'F ' ;tt: 1ili jJ 7! 1* f'F 1ltl€rP1:tilioo:J:Ii'71!l-:. ~3&m?MOJ@; 

~rm:*m li!Xl; f&t61f1*f'F~B9~#; 
:i!!!~=&1*f'Fi!!:JG ~~Jt!~~*~1~*::1iB9~19i::l:?i:'fl$~'4: 

~~•s9~#iu 
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b. WI:{Jtt# 
1!JU t'j{bl~1lt ffl 8"JW 1:{!~1!JU 1tJ1tl!:fiH~: ~~·IZ': 8'-J$:51-~Eff:ff tt~~W I:{J:fr;J'~ i'BJ pg o 

~m~:5t~*m.m~~mi-z:.m~oo~3u~•~~tt~~#;~ttffi~~~ 

11!J!.. 1±-1-~ i'BJJI!.:lttfr$mufF, ffl~'t':J: 1 ~~~t1: 8"J~1!1U ~~~111U P'l3f!1l~ o 

~~~~~~#HIZ':~tt.~~~m~W~fr~ o 1±~~~§~~~~~-

~T~~: W~*m~~~m~~~A#~~. w~~1±~~£oo~m~~~o m 

i)Cx•J?)(JI\LOOfiJ £00:ltt1-T~:Ji"tt]Z¥9!~ ~ tf1i}ijJE~~:fr£008"JJ~ l¥17k f o 

~~~~~W~IZ':~P'l~*~~M~M:ffW&o ~~.~*k~~~~$& 

:IJot--+.*mfiJ 3f:* ~~tN.. mr±Jt7tf1Jm~~ID f*rmt-tt-I~JXl*mf1Jtt1m~~1m:. !.li:,~1tmm 

~~-•~tt~k~~*m*W~~moW~*m*~1***~fr00~*~*~3 

HP'Jtf~ :fhffi, ~0/m~:ttm:. f4~ GMP ~*Bt~~{!ffl~-@.~~t-tWI-tf.tf o WI:{Jfr 
~8"1 1:7tt§k:}~m£ 9- s o 

Wif!::tJJ:t {It,~ !r~,~ 

:J:Ii:J1.9:!Ji:lC=tNdi'~i100 I*J 8s:J:Ii:J1.9:tm; 
iQ:-{i[J_X;:2js:~; 

YH1'131iJ~::f~:it!:Af"p'lh; 
I"Z:;IR.fr!Tti:PffJ~~:tU ~~iM; 

Wif!I"Z:; Pf~f"~~::f~~tt*$*19:1i~·*· ~ ~~~iM 
-@-"!i :lC:t,Ydt::f ~ r 1±~ m .':Ef" r ±mss::k/J\; 

t;t, M-~-@iQ:-{i'fffi'~:it!:Alfu' 
~YY2: i'BJ~:fll18%~'~; 

:it!:1-Tmt5t 
~y Y 2: '=t:ii?,&*m BS :&:tq 

!ID f:lji:1!JU Jl=IJ :±.~1lt ffl 8'-JW I:{Jfr~:ff : 

• Wffi~~*m= w~~~*m~m~tt~-~~~mr1±~~~~~0 ~~ 

Bt, ±l~H:iimtt?Jg~, ~ 8"Jllif%ffliDjjlffi~ ( 00 9-1 )o 
• 3Hm~~ = ~ttm~&~~m~~~.~3H~a~~~Coo9~).•~ 

*m~~ffl*5E•~#*mo ~*~•~•~oo~~m~~~tt~~~~ o 

420 



• :5t~~~fl~U1E CaB~~): :5t~~~fl*~EIEEZ5b~~5fl:rtffi:Z5b~~ 2 W:5t~J3.JJ.X;, ±Z5b~~ 

-~~Z5b··· m~M~5fl:r~~~·;·Z5b~-~~ft~D5fl:riliD~ o M~~~

~%JJ.X;T :5t~~~i'T*~ C 1!19-3 )o 

~ 9-3 B~K~f1~m7.f-1?tl 

~~-5fl:rM~~fi~.M~W#~m~*~~WW~~~-~. ~~D:lf o ~ 

t:t:B:~, 1!1 9-4 ~ *~EI"J¥w~H3fi&tit7J;J\t:li!ITOO c 11:12 so~3oomm ), ~::t:mmto 
~M~m&~.~~~m~~~Z5b~~£ o 

*:a~st :a~, li.Y':i_bfilmt!l :a~ , fJiU:: , rJJ~tJtff.Ja 

~ 9- 4 B~K~f"J~mmmll7.f-~~ 

c.l%~tt* 

l%~tt* (isolator) ~1MPI~~lf~PJIW11:1~1i, ¥~~~05f..J/...~~ o *=ffll%~ 

tt*PJ QJ~y A~177Jx>t:iJOIIK:IE~EI"J-T=tJt, IPJB;flJgX;y~~!f&J;f:-f, ~~x>t~fFA~ ~ 

ift~ o 

~~~~~!f&J-HI~~tt.~~~~~l%~~~0 

CD!%~-· 
1%~-·~-#~~~~~~~~~~.~ffl~PJQ)~~~-~~~i&t~~~ 

=¥-~1$=¥-~.A o ~# mrs:r EI"J1Wttk:~~EI"J1:it,8~: !2J:®:;J\:I:B"J~1JI:f!J.{ijfx>f A~ ~o~£ 

~1"1-ilf::t? 0 

~fflM~~H~~tt!f&J·~~I~~~~OO o ~~5fl:r~fFJJ.X;*~*fiNk*tk: 
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~~AA~§~ o -ftffi~~ ~--·~N~~*~~#m~~~~~B~*o 

GMP ~*BS:k'[,t:lJOO: 

• )Jj(;j<:-ff~:i!.:ittAf~J¥ o 

• -=f~~!-t't':l:o 

• ~-~pq$~Mw~ o 

• t\i.Pf:~!-t!!£~FJb£iX;%:r\': o 

(2)~~1n~m 

~¥JIT:*mm~i~H?F&, .A.infllm rSJ o :illHt H13 V.J 

~tt•~~~~~~m~~~*m~r~~~o *m~ 

~m~&•~ooitX;~~rl~~~n~tt•~~I~~~o 

~~*mft~~m~~-~~~-¥~~-~~o m~* 

mss~:l:*ffl.?iiT~1if~~ ¥1J J::ij>'~Jlf.;f§xtmss 10oo 1-a: o m~ 

*m~:W:OOxOO 9- So 

~:FJI!~JM~fotffirtu~~JM~ c soP) l§'~ujijf:~I~.A.m T:fff~ljJb&iit!ffit~ :JiHtz_ I 

~®fit~~lllJ~lllliZ.fit~~OfilJNitiJ o SOP PJ§~W!J£~o~: If~NitiJEIS--@-:fj_~ffl, :ittA 

#rJkfF~*at{!se:ffl-"1'-.AJW:J=?~* o SOP 8S;f§:k:f::IHJ II £~:f.INitiJ 8S3::~tiS~ I V.J{~:"t.i.E 

I 1'F.Aln T:f#~m~~fi:I~O{PJ~~I 1'F o JJlZ£,~:kl'±1'J}g~:FJI!, Vf~JJil:i.V!Ufi:I~!f'!ZJJJil:i.V!iJ o 

{t~JJ)z~--@-0-RJ I~ i5<J {irfit~f~)jt,&~~!l!J)Q~~ I Jt:fzJlJ~~{it]f~J.IliZ.t!Wd'F SOP I 

-§:j%{g/f~~~: 

• lf7\~fit]f~:r.litiJ J3t: ~1ijij~$fl~!f7\~fit]f~:f.l~ ss~:FJI!JUl.N, fF~lif~~ 

*' .A.in~.ill:.~*' iit!f~J.I~*' !fJ!..ill:.fit!f!fiiJ II~*' t~~ss~:r.l~*~o 

• 0-RJ I $ i'SJ I iXJ{.ft-"1'-.A!W:J=?t~HHJMj: ~1ikt-.AIW:J=?ffl&8sif1r!:i, iM~, ttm, 

~~,£~~~*~~~15<J&.A.iniT~~~,~m,~:FJI!~.AJW~m& o 

• JUl..ill:.mfit~~-JJi\:~R.~fu~J3t: ~~JUl..ill:.mfit~~-~fu:n:rt,~fu~&, 

.1Ji\:1.V!IJ~*~ 0 

• JUl..ill:.fit!f~~~oc:~~:k'f,tiXJ&.ini~~iXJ$,~15<JAA~,-iXJ~R.~~ 

~~m~~~:IttBiit!f~~~ V.J~fui~Vf~~iit!f~~~~*Jt~.mrJUl..ill:.fit!f 
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C. /j'-A!))Jfft 

a. -t-A~t?Jthl'b89mffl-"3~m 
-1'-A~I?ffl&'b (PPE) Rob\~AJJth~tft!Jo/JJJ!L 1-t$:, 1:!Jm~~~1%%=M3¥lW;, 

~~~~ffl~~#~~ffl&'b~~~,~~=*S~~,~~~~,-00$~~,~ 

~~~,~S~~,~~~~,~~~~~o~~m~~I£W~,Mffl~~~m 

$JiJU1!Jlli 89~%=, 1fftl5E-t-f.<fi:~tftnf)]f[o EHS $i'lm~-"'5~iL~~~ PPE *i~, x>f-1'-f.£$: 

~!? ffl&'b ~i-¥1ti, m~, *91k1, ±friJII, 1*:~, ':&.ti!x:., 1!ffl, ~tt?, £¥k:~:itH-T1]5Eo 
-t-A~t?PJ ~~89)(14~~1.§.~~~-T C *- 9-6 ): 

J¥% I!M?JJoo ~~1MJ,5 

1 =*$1!1i1? O~ZSIJI!1J:I'NIH1rzffl~J1\JQO C GB 11651) 

2 PJT j] 1!1J:/'f' { jftPJT~B<Jm~:/'li/WJ} ( GB/T 23466) 

3 H~ 1Hl$1!1J:I'f' OIZSIJ I!M?m£mm~_mmu } caB 11651) 

4 n'f~I!1J1? {n']Z~l!1J:I'f'fflp"bfi{J:J2\;~, -f.5Effl~~·!Hf'} ( GB/T 18664) 

5 -¥$1!1J1? 
{ 'JJZSIJ 1!1i1? ffl J'bmffl~]IJlU} ( GB 11651 ) 
{ -¥$1!1J1? 1!1J:I'ft-¥~8<J:J2\;~, 1.5Effl5fi:I~1Hf'tli1Wi} ( GB/T 29512) 

6 ~1*1!1J1? 
{1!1i1?mu~ 1-t~1!1J:I'?H~imffl~#~>J(} ( GB 24539) 

{1!1i:I'?HU~ 1!1JD-Jti.HU ( GB 12014) 

{'J]ZSIJI!1J1f'ffl&bmffl~]JQU } ( GB 11651 ) 
7 JE?RI!1J1? {JE$1!1Jjft 1!1i1-t~J'btU ( GB 20265) 

VE.$1!1i1? :tc~i'/iU ( GB 21148 ) 

b.~~£;& 

ftlW;~EPJ~B~~~~%=!1m~~~~omm~~J]f[#~iLW~~m•~A~ 

PJ~~~~~T~~~~~Eo~mi~m~,mi*~-~A~~~~A~~~,H 

b\ PPE ~~~~1~~!Jm~~tfiJo 
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9.3 *~ 

;~~~* ·· ······ ····· ···· ·········· 

·-· ~1~~~~~~I~. ~k~~~~~~~-~. ~~A~#A~ 
·~M~~~~~*~*d~#~--~~. ~~** 0 •=• ~~$A~#~OO~~~R-~~~~~~~i¥'-ftC~T~*~~~ 
~ i¥'-1i) 8~ ~~~~' :if)f] ** ...... •=+-• ~~~~-ft~~~ffi·A~*i¥'-ft~~~~I~ffi~T~~·= 

(-)~~-~#~~*·~~~~~~~·~~.~~~~~~#*~~~; 

C=)ill~~~#~~*i¥'-ft~~~~~-~~~-~~ff; 

c = ) ~n~ 1liu~#~~~*i¥'-1i~~~~fz1ff~:l:if~rJ tt~A ; 

(~)~hl*i¥'-ft~~~~~A~~~~~; 

(~)ill~~~#~~~~~~~~9k~~-~~~~R·~~I~~~ .• 
~.~•*i¥'-ft~~~~~I~.R~~~~~~~-~~-; 

CA)ill~~~#~~*l¥'-ft~~~~~-~~~~-~-; 

C~)R~.~~~%~~~~-~0 

•=+~• ~~~~-ft~~~~~9~~~~R~~~~9~A~·ffT 

(-)ill~~~~~~~*·~~~~~~-~~.-~~ff~~~~~-~~ 

;~pj<_k: .i'P!. ; 
( =) ~£]_~~~~~~ *i¥'-1i~~~~fz1f;f~:l:iHJrJ, 3t~ ~iE,j}t~~~~fz1f~:l:IfijrJ 

~tt?JL; 

c~)m~*~~~•m~~~~. •~~~*•tt•*~~-~~~9~ 

it~ ; 

(~)ill~~~~~*·ft~~~-~~; 

(~)~~*i¥'-ft~~~~~~?JL.R~~~~~~~-~~···ili~*~~ 

~~9J!8~~-J,;X_; 
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(A)~k~~k~-~~-~+~~~~-~~-~~~~~~; 

(~)~~~~*~ft~±~r~~~~ o 

~~~~~~~~~~fiffo ~~m~•m~%~-~~••*~ffl~~~. 

~r~4Jt~s~~I1:91!WI f'F:mmu. ~-'f m~i'z:i!IJ-=r:ct~~~-31IL 

~~~m~~~~~~~~~~~m~~ffim~~-'f=~~~~~m~.rm 

~~~4~~~m~.I£~~~m~-~~~~~m~~o 

~~mmii~JM~,~. ii:ctm~it1tiiJJ.3J'J**tJT~1§--t-:Jrrnr~~~f?~~gc~m 

~i'i, 11iU5EEi:1fftlm'~, • .lL3f~I$T5G~~~-:EJIH4i:~, M.rm:;ff~~~1ffU!Xl~i'z o 

~~~m~~~~~~~~ffi~~. ~~~£-~£~~~~~o M.~£~~ 

~mHM.~~m~~~•*5G~~~~~~m~.3f•:sL~m~gc~~*~~~ o 

~~;f--Hl?:WJ, WJJI!, 1tfflifE1.=*8~Affi.Hgm~~!1JiJI/ o 
~~~~~*~~~~~~ii#m~ffi=•tt.ft~••~m-~JJI!#~-• 

~-~~tt-~~•*••tt.&m~tt.s~tt-~~5Ett~~~~J£tt.~m 

~-~~~~ffl.m~~JJI!it~~ o ~-'f~~~-JJI!~*~~~.~~~~-~m 

-3f~-fr~~;f--l-~~~*i3l.~ ~ 0 

~-'fo•~~~m.~~-JJI!~~I~.=*~~~~m~~~ffim~~-'f= ~ 

AOO*~~:Jr£~-~~£M·~~~;~--£~-~~o ~~mF~~~OO* 

0~$.=*-'f~•-£~·~~~£~-~~-JJI!~~*WJJI!o ii#m~~~*~T 

:Jr[[j: 
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YF""P ~:Jilll~>R /ffltrL-1:: 

:lt.illt.Ell:JlJL.~iffti :Jl 1-t~£~3illl1!iti!Jt , M.*!MJ, fitf?f, ~iffltr ~1!iti :Jl 1-t ~Jfb~:Jilll 
)C{!f~>R tof!£J§-15-1-YF""P Jt!:1i:J;Jli,Ji:; iffti !Jt; 

®1jt ~ iffu '!l1-t~ £ m • ~ mu '!l 1-t~ £ m • 

1t Jl ElZF l.t , !!£ liD , lffi !XL , -T:I* ; 1t1iti IK i!hti~ aA ; 
:PJI!{lf~)jZ ~~~*-~~-~~-~~R~~~~~~~~; Jiiiu * 1 ~ mu ~ 1-t ~ 

j!jC*Eli~A0~f0:6UJ; r:ll!dJ§t~~WU!Hr 

*!Ml IOJ ~:t-t!!.0~tl13r'l**' -

!l m Ell Jl JL. ~ :r--J-1!£: ffl '£. 1tJ. il Ji!!C 1 ic Jk ; il!i!!C~>RicJk~ 

1t1iti ~, mllf!f, 5EWHIN:!1f:ll?fi f'F, :PJil~Ji!!C~t§~; 
~*'1-~:Jilllil!i!!C 1§15E1? AJt!:1iL&'£., fitf?fifil!l?f ~:Jilll , f/N:!1ft§Ell:i2Jk ; 

m-~~~:Jl~~£~L&'£.fOM?f#M~:Jl£~3illl~>R 
~3]'[ 

~* f!ffl 1!£:ffl$r'lEll:W~~1!£:ffl~~,~:Jilll·ffl~~:Jl~~Jfb,~ 
ill!l~t-' mu JJt 

:fH~ti5kw RStill!l 

:lt.illt.Ell:xt ~ mu 'll 1-t~ £ J'-l:t:&Jtt1i ~H-' , :-f :t~#i'-* 1i JKJ:~ 1-t 

1~)£ 
~P1Z5ts"J~~W:1I~t1~7l~tH r "~; 

JtiJ~t:~~tJlffiti !Jt 
~~3u,~m~~*fi~~*~~£~, ~~mm-T 

1$, ~L&~;f~Fo7JPJ1~Jtl: 

YFTI ~:Jilll~>R !ffitrtH 

~mu ~ 1-t ~ ~~ ~ 

:J£:.illt.Ell:iffu5E~iffu~~~.&1-t~ £ tr~Jiiiu 'll£ ~tll1!iu JJt, ~ 3Ell:W3-*i tJl1!iti !Jt; 
~ 11¥Hi 1-t ~ £ 

)C{~=~>R ~*"-*iMl-~!ffitr-~;ff,.ffl,{!£:ffl,Jtl:*~~3ill'I~; 1i!J lf!.; 
®1jtJ:su'll£, ~iffu~1-t~£m • mu * £ ~ tll iffu JJt ; 

Jiiiti :Jl r:ll!r m lf!. 

1t1it!IK: 
J:!irj:jf£, ~jffrJ ~1-t~£1?-Jf;ffJ]~; 

-fr{itf!KEll:fi ~:!1f~~~' Jffi)XL~~; 
1t!lEll~~Fl&i,!l£!ID,Jffi!XL,-T:I*~~>R,*~~~Ell~~ 

J(, ~~, ~~~ , ~~R~li!!®~~~~~ ; 
:P!{lf~)jZ J:!iti:Jl , ~ iffti ~1-t~ Jfb 1t Jl Ell:~4H§Ell: 8'-J Ell~.~~ ifil ftt-J ; ~if~;fM~15-

~:Jl£-frllEll:~~ ( ~:Jl~~Jfb.~M~?f~~M~~~M 
~>R>; 

J:!iti:Jf£-frjl(l r::J !J6·~~~Jiiiti :Jf1{:~Jfb~~;f,;Fif!. o 
1!£:ffl$ r'1 : 
**Eli~~*'~*~Eli~Ell:~~~fQfttJ 
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r;fl5 ~JJ!!~>j( ~t±l 

1&1UWll, ~iliu J;i1t$:6'hl¥lfF_illt_JdlllliloJ ~±1h0:tcm:**~ ; 

A 
~_illt_J.i\IW~~A~JJ!!~W.S~J;i~$:£,mfi~W.S~J;i i*J11l:![RJ!fiJi,llJ3 -=t5; 

"' ~$:£1¥Jl&~. fit1HtJ$:ff~JJ!!. 1i\X:!1H§J.i\Ii2~; ±t\'i) lii2~; 
J).! 

J.liiJW1t$:£1¥l1*fFAllli3Y:~:i1±tTiJII, ¥~~:#1tili'l*fF*Jii.W, ll1:J *~iilSA 
:j:f'~DY:~,~JJ!!:/Jl'! 

~W£.S~J;i~$:6'hl¥l*~.RioJ~~0:tcUn*~; 
~W£1¥l~~lli•~<~•~$:£~~~0•~~w~~#~ 

*~iilllf3; 
* m~l'!>ffi*~>.K.M~0:tcen•~l¥l<~•£~~~~* f;J:t J3Y:]l:ij Wf J1li iil-15 ; 
~ ~~ffim<~•~$:£~•w~~>l¥lmw•&~~; 

~~lf!-11l:Wf£iil-=t5 
~W£1¥l~•m~~~ffiml¥l<~•£~•wm~>l¥l~• 

lf!-11r 

:zy:}...~·' :zy:}...:zy:4JJi~Jl!! ; 
®J W£~3]!i!iuN; 
amu J;~1t~£~ 

JJII.:%5UJS-a mu;~;~~!lft1t$:£~muw~mmuN ; mmuN ; 
11; H~~~iliA$~- . ~-~:1(~~%-.M*; 

*'*:t~•; 
fiti ~M&~.-~·~ffi~;fffflt&~##.~ffl##.&~# 

®J W1t~ £m ili #, ftu~. )CJ< ... £N¥1!ttffi~. &,~Jl:~Pt~%; c $) mt::li~ic*; 
~m ~W£1¥lt&~-~mm*m0:tc~~~l¥l<~•~$:£m. ili 

muw1t~£~m 
~* C $) tJ~:ti~i2*) ~ (®JW1t$:£~ffl®l:f:--1-~£*1tlf!.) 

~Jn:f:--1-~£ *~· 

!lmWmi@Jl:®Jm•m~N~m~~l¥l~m~•;~m•nlli~ J,iiti W£~3]!i!iU J3t; 

~7C~fflitxti~m®Im, *u~!lmt:--I-&,~Hstil3$; amu §1t~£~ 
~·£1¥Jl&£,~ffl~fit:fflli:zy:A:zy:~~Jl!!.:#~ffl0:tc~~ JJ!!iliUN ; 

~l¥l<~•~$:£m.iliC$)mt:•~~*>~<~•~$:£~ !JmW~-; 
~ ffl®lt--1-~~*ltlf!.); mtiW1t~£m, 
m muw£a{]~ffll¥rJIGDY:~i!:*mif¥5frz* ~WZf%~~mu mJ11f[. :in ,'f:\ ( $ ) yJiE i!: ~ 

~Alll~•••~~•£;lli*m~~~ll1:f~.*~*~~~ i2*; 
~~; lf.ti W 1t $:£~m 
~-.S~J;i~$:£ffffl~ffl##,ftu~,*~-£N ¥f!t tffi ®l*:t~£*~·; 

~, &,~Jl:~PtR% JJ3$~m#iuN 

*•l¥l~W~$:6'h.lli~~~Wt£1¥l0~~m:#~0:tcm* 
*~; 

:r~ M*J.Ii!J., S11i1J§1t$:£-~m1-T~Jl!!::f1~:#f'*:ff ~~1t~nX; 
•*!Jm~;J]!i!iuN • ?tl¥l~~~•:J:I~:li_gur 5'~; ~~l¥l3~-~*~~m~*~~•.a~;~;~~$:£1¥l.~~ 

Mr7tT~. ~t&~:ml§-:/Jm:t~-

ifftl ~)}%, N*NJJlli:1£Ni-tR.J§"~t:!JlmilfJ-13t, ~~,t&.I!:;~>}t, GMP 1'-B=il'li)rr , 

Jfm:ka~~~J.I~>lto ~~NJJlli:~Nml!£1~ "- rPJat" s"JJJK!nU c ~P : ~~NJJlli:&, 

~~~~IWfPJ~N~. fPJ~Jllli:I, fPJ~~A~~~~ffl~M$1%.~~$~~~ 

~~ , :hlJ J3lZ ~~ 00 *R-±-t!r:O ~~1*~Jl',~ >Jt:Itt1-Ti&bt~~J.£ a 
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~~~~~~~ftrm.~•~~~~~~~~~~~~•~mm~~~~T= 

a.I!JJ.:ki!JJ~~:1<:; b.I!JJ'I" I!JJD~~:1<: ; c. ~~I!JJ~~:1<: o ~1*PI~~~Tr*J~: 

a. i!JJ;)(I!Jj~~it~):_jt ( 7& 9- 9) 

:JJOO i~it~>lt ~~fiFil 

~ ~;u1:m i¥1 Sf oo ;fjJ ~ , ~*~m~~~~~~~~~~*•• 
i¥J~~m•~~~~~#~*•m~>Jt. ~~~8"J/fii1*~HJH~: 
~m ~tt::t:JJEf'fLtfJ~>R < ~~~it ~ * *JE V!L } 

~~ 1Hi\ :1$ fit~~ 8'-J ~~ r«~ 3f :0: if! , z,~rm i¥lilltff t~ , riJ± ffWI Jltli. ( GB 50016 ); 
~ii- JJ!It-l~~~~i-1-~ **JE~'fL~>R, ~~ilE1*4:&~ < :m~mfti1f~I;f£~it 

~*tiF/10 ( GB 51283 ); 
&*~·WB"J~:Jit1i31J'z llfNr, JJ!I~W&,~B"J~:J;idi\li 

r J%1¥J ~ * fllJ:JiB"J&JilliDil: ~ _i: f*I;f£1PJBiJltlii 

:tE:Ji:J;t fit~~ VFm f5eJ§ 8'-J It 4: ~ * , :tE ill11' :i:t ;f£ r:p , !16\~JJ,* < :fi:J;ttt: 4: 1:4s: VFmm ~t 
::f'71 ',lf'!.\~ OO:Ti1:ttt:rt%~~ a"Jtttm 4:~*} ( GB 3836 ) ~JIJ 

~ifiil:fi1:tfit~~VFma"J~~ , It 4: i~ * 8'-J f<lt ~~ f5eJI'J %;ftF , J2t fiFil; 

~t§JJ!I i¥J It 4: ~ * <fiT ~91.\ttf.r.f~VFmm ~t 4: 

I~'=\: 
i~*} ( GB 12476 ) ~37UfiF 

-&# a:fi:J;tf~tll~:t~JJ~r. ~Q 1=-J I~JH"J Jill JXl.W , ~~~f~:Ji :J;H:I:JL%~ li~; 
~EM&!Jt < :fi:J;t fit rr&VFm ~t n •• 

f;i:J;t: fit~]{~ 0T i¥J t~ !tl!, 
~itJJI\V!L} ( GB 50058 ); 

< ~~:fi:J;tfitlr&~&r m 
~JJ 1i IK ±ii_!t pq , :;;r:~:tE*~t~~~m~•~t4:~**fi••· ~~~~~~~:Ji::t:*JEM } 

f.il!t ; ~:TiltMiUAAEm':i:fffr~191'liA5E ( AQ 4273 ) 

~ = ~~~~~k~~~g~.k~~~~~Ak~.~~~-~~~~rnkk~k~~~• 

iH'-nt ~+ -f.to 

b. r?trmi!JJD~~it~):R c * 9-lo) 

:JJOO ~it~>R ~~;j:ff,fl 

wc~t~*· iWj:;fc~~~*iliWj*~*~&,~•:IM'm••· &1¥1'1IT*IW *11' 
- {X;j:]i1!J:iJt!JFL 

:IM'm••-'f!-~!h~Wa•J, ]t::jj;Jti!,Jt~J--l::f1~:;fc'f 10!1; ~Q ~Jt4:i~*0ffl , <~~~~ 
rl7Im t:lH-il1Jt~J--l::f1~:;fc'f 4!1 m~it*JEM } 

~m-WDil:~&fftN:1YW-IX. ~-~:Ti~&ri¥J~m••Dil:~&*1¥~~ ( GB 50057) 

-IX 

~ .i:f-*I;f£1PJa~-~it, IPJBiJillii, [PJBi19:A1J:!ffl 
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:/JITff i&Ht~;R ~~tff-fl 

~YTJ1t~t'~: 
;;f~m mt-t, ~!lX~t~~±-t!L oo, 3f !f. PI m~±~:bnff: .illt.VF±Jl 89rinWt; 
~Y~~mL8, 1±1tz;b~'!:"F~Y&:wlJ~1m1tz;b14 I.B9H?rt:Jm~; 
~~ 11i1J ~*<!\if-n PI~*'~ ftfi: s9r1ri:J£ ~ 

Ti1t ~ :ti ±-t!L : 
Ti1t~:fiJIJ1.*m89:ti±-t!L~~il.m,:; 1 o6n; 
TJ1t~:J"i±-t!J.f*B(]:J"iJ!Q.~~il.J.jiz,:; 1 OOQ 

IID-f*TJ1t~Yl!,j~: 
~1~~~Jl$, ~::kr~~, ~~, 1tttl13£Jmi*J~:/J¥!; 

~1~¥-r·!lmi-:>J.Mmt=tt~~~mi-:>J.~~"P1i1tftm1Iu 

~f*Ti1t~ilii f~: 
1~~~~1-*mff-:Eit&Y~~if-n~~ j7;J El97.k 

07nJ:: Ti1t ~ ~ 
llJJTJ1t~ ~~m:~m~= ti.9: illUF.I ~ lilO 

1±f;tW, ttvm , iffitr:i! , ftm1futt~"P, ~lttl~~Ti1t~; ( GB 12158) 
~~jl;j$J.jizff-~*M,~YTJ1t~R·,~~-~89~$$~~::k, J:.J~ 

y~~~i!..1J; 
~~tm-~jl;j~)fj 89f~~;ffl~;fJ !9J:J.jizjlli)fj llJJTJ1t~~~Ti1t~~r\'6; 
1±.fti'Ft~:bor~~s9~f4'r, Piimtt:JJar~~Yflt~ 

4.ftfi:w~rlii r~= 
~'r!itltlf4.ff.1J, ~~*m~~tU~ fl!:!!f89M!9J:, ?'!~ltft:le~f;llx::!!f~}~, 

:ff;(:Etl:l D3C~ Iill.J<.~ 

.A.f*ffl'~Yl!,j l~: 
~t'-ff:.A.m,mimtt~n~~Ti1t~B9&,~mTi1t~ma~JIJ1.oo,~# 

MM1tJIJ1.3£a~•~~~~m~.A.f*~z;b,~~tt~"Pt'~,m•B9Ti1t~ 

D~t:le±ill~'!:ifil*mlt!:1'JJE:M~lt, &"'f~Yltt11·-l'J.:~ ITff :f>i:iY!tl , &-
1t±-t!L{tfi:J.jiz~yjlliljR 3 1-,81Yltl iJ.\~t:fC±-t!L ~ ~il., EJT:;ff ,8J.jiz,:; lOOQ 

:/JITff i9:it~;R ~~tr-m 

~'r!itl,8J<.1JJll, Ff1HM'JilJJ J<.llJJ:ti89-i1-:rv!~Jli.JE 

jlli~JJ..:;ff jljj :tit!:§~ 89 ~ 4, i9: * 

lJPI *<!\~~1it:le:tifMt89~ * ~~'!:*ITffmi!Jt&,~1~r PI *<!\~~;f§J.jiz:Ql ~~~llJJ:ti 
~'r!itl J<.1JJll 1~,8~*-iii!!Jt, JE:M~:lf;fati£1~~ 4.~*, llJI JJ::~ 4.i9:* t'~~iii!*ITff 3C3dJll.~ ~ 

~:ElllPI~*-·11:~~89tJL~i9:*1ill~~t'~~~, lii1:fl, tJL~j(:ft 
( GB 15577) 

~-r#, •• IJJ..~MA~*jl;j$,1±~·~z;l)~~~t'~:fl*;fa 
)C{t 
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)J]ij i5Ut~:>J<: ~~;fff-ii 

~JJ:iE*~ ~l':&JJttfc£:l:mm, i9:-1t:l1!17zmxfF.illt. 
fQfffU:kWit F~~ffliA~*,•*~#.~·*••tt~~#.~ll::IE:firl~ 

;fQ~~~fF 

JtJL: ·~fii·ri1-t~fFrJl'.fj . M•Mtt~~#,~~·**M~{t~-~~ 
fF, fffUJE·~fii·r'±1k.:/J$:~;fff-li, *i)I.M·~fii ·ri1-t:t%dta~·i'i ;W: $rffi o 4fJ!X·i"fii·r'± 
1Uv~fFmic~·~fii·r'±1-trlif.~~~~ 

tl!I·ri1-t ~~~{t, -T~~{t~~-1tPllrfl~;f';J~~;t<.;J.at, :l!U5!H~c£8~J'i;J,_g;}( 

~~-~. ~~-~c£~a•mm•~m~•M. ~~~:IE:fiMtt~~ 
:tllL tQfffu~*ii~ 5%, *f9.*~JJJHffi'~@Mtt:tlk~~~*iii9:fttQ~*ii CN c£ fltifi 

~~rJl'.l~ } 
4:mtt'Jt~&'~~ffl·~··ri4,{;$:fFjg~~:frmt, 11\' ffl8~:1g~4, ( GB 15577) 

1QffflJ~c£l':&!Jt, JYYiltffRc£, F~~ffl4.1t~:J-3 um1t~t-t~~c£ 

~ ~c£f= 1: 8{]~ -1t ~~ttJJI . m~fl 11~ ;xv~ m 
tQfffu t'Jtc£ m~~mw~~m~•w~~~f=1:~c£;f=c£~~~m~~mmw 
1':& JJt, ]ffi &,~_m J£AA :11!17ftu m; 8~ m 3ll 
lltffRc£ 

f=c£m~c~~ii~,rl~~,~~~,-T~~~ )~~m*mm~ 
ftf~c£3&ft. ** ~RJYYilti~tf~8{J~:>J<::I1!17m:t.l~£¥R: 

~:tifm¥J!i, -T~~1:f= :tJll:f:m 
.. .-

~: ~~~~~~~~~~~,-~~- , ~~~ o ~~~~~~~A~~~~~~ , &h~ 

~~,&h-~~-~~~~,~~~~~,h~~~~o ~~~~~l~~~~*m~~~~ 

~#«.~~~~~~~~~~*L.~~~~*L~~~+~~-~~*i o ~*m~~~-~ 
st, ~ ii. ~ ·t-11-H.1t.1t ~ ~~ 1} ;$:.. ~ .:j\:.1-t!!..fi\. I%-, :ko ~,@,.fit. I%-~ o 

~*~ ~~~~*tt*~~~#~4~~W~~.mM~#~4~Wo ~#~ 

1t-EI"J~J1l~>Jt§:J%{Ei::f~~-T: ~~ 9- 12o 

~ 9-n ~ft!Ji~~a9~ffit~* 

)J]ij ~i-1-~:>J<: ~~1HJl'. 

~~ , fffU:@, ~3&f~ffl, ~tff'~*mFti'rtMl' 00 %Ast#~:>J<: 

*~*~oo*mm~ffh3ft~~,~:m~~~~-~1:f= « *ff'P~~~$; }; 
8M#f't!~-1t; *ff't!~ -1t JislA-1t: *f f4' ~ -1t f!£: ffl iiL ;fir~ :t!H!J· , «umJ£.rtffh3ft 

*ff't!~{t mtiiiiEM45, ~ffli)I.M45, tiff't!~-1tt£zf~, ;f£r~JJJ(ft€Ji2~~ ~~1st# ilii g§HJll fli:l } 
~3&{!£:ffl 

tiff'P~ -1tf!£:m-ru-m ~<D tiff'P~ -1t ilii'l w :t.l m n -1t ~ 
( TSG 21 ); 

« 4:JtEL~~tt#rJl'. 
~~*ff't!~{t~~lltftf'3&ft fli:l} ( TSG 23) 

tli:OO*~:>J<:J£AAt£z~ 
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:/Jim 1&-J.t~>Jt ~~$;;J;Jll. 

~~-J&*~~A~~•mooa~~i&*•~~.FM*mm 

~~i-9:* -~ < ~~-!&~~?! ~; 32:?&ise:ffl < imJEA;J±j]~~ 4.Jtlii~JEM~~, :;ltiE1fHtr, ff-1i!x:, f*~;fllfse:ffl~*~Jll.M1A1'J 
:3Z:~tt#:llii:~~Jll.~ ~ 

~~-J&*ff-~r••$••,x•emmdmMmJE:ise:m~ 
( TSG 21 ); 

~~i-9:* ~~Fo, ~EzaitUt < 4.JfiL3Z:~tt#:;J;Jll. 
;f¥~ ( TSG 23) 

t~J£ 
~~i&**i£Fo~EzBtloJ~ffi&*lliJ:t}~JJ!Hffli'l1J,:flfJB:<fi!J 

c. Iz~Jm 

I£~#mm~~eyn~m~•~~-~--~~•~ru•~•o ~~~~~ 

£~~- ~~~*-~~~-~~~-~~~~~mm. ~•-•~~-~~oo~ 

r£~~mg.~mm,#mr£*m~~~~~~•m~~~~~&go 

~~~-~#~~~00~~~-~~~.m~~I-~o ~M~-~~~*B 

iSJZJfi, ~:PftJ 1A.;Jt:1=J5&•!1;J'O~ffl'l1 o 

~~~~M*B~~~~-%~CmA),M~~-~I£~W~~~~. ~~ 

i1~~~¥tJc; ~19-.~frr *1-T~~'ifi1lf ( PSSR )o Jt.f* .Vt!.* 9- 13 o 

~ 9-13 PHA & PSSR i§fit~:s;K 

:/Jim i-9:-J.t~>Jt 

~~~-~~~M*~:flfJ~~. ~~I~~~*~:/Jl'!, W~~M~Am. JE:M3f 
~~~*~·*~~*~~~m ili~*•~ 

I-z:;~~*~:i::ilfEI:J-1'-;Mif.*%nlt#~ :UJIJ-~fft~A. ;Ml!.nlt~~:RJ!.* I~i'O 
~f'~~, '$1ii~~m;f§:k9ali-REzi~~~*~:/J$:~A~ 

~~*~~:/Jl'!~~I~~m~~~ttffi~~a W~ai~~·-1'-I~MW.~g 

PHA 
~*'!-1itiff- I iE1fMtr I** I ~::i: I 1)[*4 I titf$ I i-9:*iE1'J I .;WI i9:*1ftlt I J20¥~~:PF15, 
w~~~•ffi-*~~;J¥~.~=~ro~m0mi~*~,-*•i&*$•,-*••~* 
i!R~:;lt1tl!.A:1;; E8l ~ ~ 

~~~§~I~?&W~-J&it,~f'~~~~millfti~~~~~Mm~W~o-~ 
&: 3 ~xt0.1W%nlt~I~~~*~•iliffill1'J1iffliA~!ll!ilifi 

§~~I~~!ll!a-t.eEza-t~~!ll!fl**B~~*fi;~~*fiai~~~~*~~ 
d~1'J~~~~-$~Fm*~·$: 
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:hlii 19:1-t~>Jt 

:J£:_1[ji_J:iiZJ13L:J)tf" fri:t:~~¥~flluN, ~--~B:t:~~~~ffi*H~~:h~ 
:J)tf"rltr:t: 
~*~ :J)tf"frJ:ti:~i¥~J:iiZ E13 ~2ifHJ il , ~~ll'iffjJ 8{])J:h1'J 

( PSSR ) 
W:f"rltr :t:~:l'~~ 8{] ~rJil:r§! J:ill ttHl JXl~~~1'T:5HR ~:FJR , *~1'T1H~*lfffi, riffJf*5clm 

~: ~m~~A~~~~-t~L~, ~~~-~~·~· ~~&%m~~~L~~#~~~ 
~~: *H.tfrj_ it~~IT , ~~#dtt-, ~f.t1Rit I ~~#t~t-~~IT , Ll1ft-lj Of.:i*1t•t1.,0Jf 1L, *H.f:~"!Jt 

~-~~#,~~~ ~ ·~~~#·o ~~~M±P~~#~~m~~#t~t-,~~L~~#·~ 

~:ill :ft JA.l1ft-4JhY- ' it 1-5 0 

~~~~~~-~~M@~~~~~~OO:~--~~-~~£-~~~~£ 

EI"J WJJR, 1:.!Jm~~~JJR~ o 

J5U:Jl, ~1ffUW1-t~£, ~~~1-t~£8"JW~$P.~:zls::5tmt:zls:• "A. f!!J~.fEI"J ~~, $ 

:5t o ~~~~~~~~A~~m£~mm~. ~~Am~:5tTm~~&~~mm~ 

~~m~~tt.M~~~~~~~m•ffi~~~~m~~~1:.•$~~~~~~m 

~0 ~~~~~~~~~~~~~&-~~~~-·~0 
~~~~@~j:_!Jm~~~~~~~*fi:5J-~:5J-~-~o 1:.!Jm~~-~~~~~ 

1*-ft<im~: ~ i=f=li#A~;t!;:;fQ jEj:!Jm~~~ ~ ~~~~1:. f!!J~~~ffl~:::R ~ ( GB 19489 ), 

~ ml*1i'&1:.!Jm~~~1:.4m~~~~;}dJU ~ ( 009J-1!1£ 4- ~ 424 % ), ~ WHO 1:. !Jm ~~-=f 

M ~ ~1.§E831:.F$ i8J 1:. !Jmg(~~m~:::R~ C 00Jl1:144~ffiJ C 2020 J 483 %) ~o ~ ~1:. 

!Jm~~7.kf:Xf~Jltli:B"J~>J(IJU& 9-14, ~~~~_&1:_~g(~f2B"J:iztl'¥~* 9-15 o 

'i: !1m $:~7J('jZ. 

-~ =~ =-~ 11!1~ 

~!JFL~I%~1 /!'-~ /!'-~ -~ 'fHi~ 

m 18J ~~$!&' 1m 1f!j =If /!'-~ /!'-~ -~ ~~ 

rl:iJ j;lq 8{] '=\:. tJft: /!'-~ :ft)ff:ft -~ -~ :lifi)Xl 
:illi:ttY11Ji:~~:illiJXli9:~ /!'-~ :ft~f:ft -~ -~ ~* 

HEPA :tJ:¥m :J:IJ:)Xl /!'-~ /!'-~ 'fM=~ I/!'-~ z -~ 
:XJ.J'lAD /!'-~ /!'-~ flfi~ -~ 
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j:~gcjbj(f 

-~ =~ =-~ 12!1~ 

'=(J]Ji /F'$~ /F'$~ /F'$~ m=~ 

'lffmm i&Ji"ffi: s{]''1JJ!i /F'$~ /F~~ /F$~ $~ 

:iilli11'BJ /F$~ /Ffffi~ $~ -

'lffi*tfr-JR:Jlffi:B{]:iilli11'BJ /F~~ /F$~ m'~!/F~~3 /Fm'~ 

~JJc:SltJJ /F~~ /F$~ ~~//F~~J $~ 

:f_ffi:\m /F~~ :@:;!1-J-:;fj ~~ fffi~ 

j®jffJ(iJ~i ~~*pg /F~~ /F\Wi~ :@:Jif;;fj m=~ 

:XJ. i'l /F$~ /F~~ :@:Jif;;fj ;;:~ 

j:~gc~;j£ /F;ff~ :@:Jif;;fj 1lff~ ~~ 

AEt~~JliitQ5J<d4 4 /F$~ /F1/ir~ :@:Jif;;fj Tiff~ 

~; ] .~~~&~~~~~·~~~~&~- . 

2. JfJtl:#t-ttif.ffil.1i-.'L 

3. JfJt Jt -t ~ llft" :t ?Jf 19:.. m <rfJ .ftt ~Uh 4UJ•J • 
4. ~" : ~J\1..-*"il, l'flJ!II-,~AJ\1.., !Q{oJ~iRi.t~ . 

i'tH?~~ j:~gc~;j£8{]:12\;fF 

~~~~.#~~~N ~~~-1:~ I ~, II ~, ill ~j:~gc~@ 

~~~~. #~~~N 4 ~-1:~.¥~M~~~* ill ~j:~gc~;j£ 

~1*~~. #~~~~N 4 ~1~1:~. ~1rrn~~~~~* I~, 11 ~1:~gc~1"E 

~~~~-1*1? 
n ~1:~gc~1E. 1EP-J"'"C1#fik~¥M:s9 

ill~j:~gc~;j£ 

0-':il:~~ti::JJ.9:~itl:;ft<~ I 1t~P"6 8{]~1? 
II~ Bl ~j:~gc~@. )'~ti~JXL:rt II~ 

A2 ~j:~gc~;j£ 

m~ti::JJ.9:!il'H':E;ft<~ I 1t~&b89~1? I~, II~ B2 ~, ill ~j:~gc~;j£ 

ii.: ±#l~±;fe.(rf] it..ft"f t-;Jt: { ±#l~±;fe. ~ (JG!T 170 ), { II .W..±#l~±.te. ~ ( YY 0569 ). 

if'llflf ~:fj_ 

~-~~~~~~~.~~m~~~~r~~~#~m~ifC:Jl)f!P~~*· 

1E!J1Z .3 :tlt3 :til!. .TI.1:.1-=r J&ffl3 n -&-~ 0 ~ JJz. r'i'b 3&mtt ~ m Jffi:~1:. rm JJz.1-=r J&ffl3 n 1f t~7;H_m 

~~if($) f*~*o ~JJz.mQ~if($)f!P,$:~~(~$A~~~OOOO~.TI.1:. 
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f]/JS£1!} ~>Jt o 

~~~~~SC$)~~~*~~~~~N~-~~fi. ~3M~: SC$) 
~~~*~m~,*•'~2,~m,*~,m•. ~~rr~~~~~•c•>~ 

~*'•m~•~~m~~-~~~m~~mm~o 

SC$)~~~~W~~~~>Jt~M: ~~~a~*~ao #~~*MC$) 

~~~~,~~,ffi~,*S,~tt,m~,m%,ft~,~~BAA~~-~o ~ 

SC$)~$.~A~-~W;~~~~:~OO~#~~,~~,E~~;~~~ 

4:~m~m~~mo m~m•=~~•~m•o 

~~~~~w~~~~~~w~-~~~~m. ~~~wr~~*~~~m~. 

~~~~-~o ~~~~~~~~~~m~~W~N.~M~~~m~~~o ~~ 

~~m~~~B~~~~I~~Mo ~ti~~~~m~m~~m~.~~~~AA~ 

~m~m~,~--o ~~~~m~~~m~~. ~T~~~~mw~~fi~M& , 

~{f:f#~BJlit!: o F~:7GiiE:itt1-Tt#7?KmJ~~~ o 

~~fi~m~~~w~m~~~~M= ~*~~,~~~~,~~~~~~, 

~±~~' ~~fft?&, l l{hBtffllt!.~ ( * 9- 16 )o 

:1Jiii ilsUt~>Jt 

~JJI!.~>lt : 
:Jf:illO:ili: i!iU 5Est~lt2: i'BJ f'i= llt:tciE:i!iiJ J3t, aAliffli'§:kiflll'l ~nAfft 8{Jlj:J(}Jr; 
m~:J£:lltst~~~~lltA,%dst~~~M·*1EM~~; 
iliu 5Est ~~~ i'BJ J:ili:~uftJ::t£J:iJf ~* 5EM £iiJR i9WF-

~llt~ll*: 
st~~~ *Ast~~~~llt~.l:ili:*fi*~%~.-~st~~~~~-~~~JJt,*··~~ 
I'BJ~llt *!lo/.J*·tik~-@-~, *a:f§:kJXl~~~i!iUtltilili:fi~J5, :1J~1J<fll:lst~~~ I'BJ~lltif~·W:; 

st~~~~~~~*~llt.~~~~W-@-~*~lltfi~; 
sr:~~~Ao~~~~~B~•~~~m•%.ast~~~*~~~~.~~fi!Xl~ 

8{)Ao£,~~1E~!Wi~; 

*A~llt~.~~Afftm~lltAfft~~-~~~ffl&~~ill~a~m~~:tJ~;~llt 
r.m:l:ml:ili:@c*-1E~•, 1'4-@-*3l1E~*Y:~1itilili:~x*~:f-t~ 
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~~~~ 
i'SJfF.illt. 

~ ~l.t2 ['8] fF ~lb"FPJ iiE ~1£ : 
~~lt2 1'8JfF.illt.ifPJiiE:fi ?XY:Wl/fJ.iliJ1Ei 24 ;J\at, Jmiiat~~lili:::i:if,!T;JJ•f£ o fF.illt.M" 30 %# 

~,J.ili:~~~~~*fi~~~-,~-~M~PI*A o fF.illt.~J.ili:~~~-, ~~-2~\ 
~~--~o ~Pin•a:fi•~~~~~~~~fF.illt.,lili:**~~~~m•**fi~• 
~~JW, ~J=Jll:l'f#Jten1~ ll:.1t.illt., n&~A~, xtl'Jll:%:itt1-T~HJIL ~1Yl~%MFo'IY<jt fF.illt. o fF 
.illt.~~~~lmii30)t#,fF.illt.A~~~*A~~~~fF.illt.~,J.ili:~::i:~~~-~-% 
MFo~PJ*A o 

~~~~i'SJIZ::1Rf4. fF.illt.~JJ~j!j:~at, J.ili:::i:if,IT1J·f£i"FPJiiE 

fF.illt.WlfSJ~:F£: 
:fiPJn•a:fi•~~~~~~~m:~•~•; 
:&l.!ll~f*:t&~~~~gw:l'f'lit, m:Jten~7f~~~~rSJ; 
•N*-~~~N*-~~*~~~~~lili:~~fF.illt.; 
~~~~ i'SJ ~F~1~Jl'J~ f;f;WJjtli; 
Jffi!JlLt 1?iJJI/f :1Cti~~ ~~~ i'SJ =l"*fF ; 
~~~~IEJfF.illt.J.ili:1!itl~!ft~'li~J.ili:~,;J;JrtJit:lW, 'E2:JEMriHJrtJ:3;fJtl115rtJ~:rt, lili:ft7\s 

*ffl~~*A~:rt;J;JrtJ; 
fF.illt.J=.m:%m:wc~-~i/&:l!:. r4=~~.m~~1Jr~i&!:J1U11xx:3H; 
fF.illt.~~~iliADJ.ili:&~,~~A~iliA~*·ftft 

fF.illt.:JG~Fo~f£: 
~1? A~lili:~*N,fl~l~i'SJ ~8{JfF.illt.A~ii&:I:*1-Tl1r,8; 
fF.illt.A~5fil~1P A~¥f~~~~rSJ ~~fF.illt.IJ'l,. mrw:3tJ. J~J¥!1&J'It'~fF.illt.J=.m:% 

~:F£~>1t: 
~.illt.J.ili:~~~;)(fF.illt..M,*MfF.illt.~~tt,¥J-~;)(fF.illt.%~3-,/f~-~~~;k 

fF.illt., 'ilf=tttt~~~~~1!i~m•m:Ei~~]!~•t§I21WC, rP:P-~~xfF.illt.5t•:t~t't'ilf~fiJ=ttut~ 
;kiiE; 

~;)(fF.illt.A~®H~iiE_t~#:Jt~fF.illt..fli::1C~tttiJ II ~!£ff, :fii1J~_illt_~,~iiE:tf/GJ.ili:~Ej 

fF.illt. 

fF.illt.~fl~: 
~;)(fF.illt.lili:#7\s~·~-*fF.illt.~~-·~~,~~:fi~~~~tt~~~-ftfF.illt. 

~$; 

w~~-*~•~~a•~M,~3~l1f:F£••:fia•~M~~:3~i&!:~,M-~• 
~-* 1\'it§J.ili:~m, fflJJ<~~fiMJ3.•~1%~PJ •Jig oo, ~m~i&!: ~* o :bo•lfi'R~:tt:ttt, 1ifflf* 
fF.illt. :7G1J~''uJ\~i*:&'li~R. ~~- ;f)t~, iifflf*~;)(fF.illt.~-~;f§:ki&!:~~~Ji~$BtN13'£ 

-@-;f.@t; 
±-tl!tm. r 7J<.m*1-T:fi?Xxl1f:F£~H-; 
~*MOO~*~~--~;)(fF.illt., ~-*rll<J1!~~00l1f:F£#~m~M,*~:fi~ 

it-; 
~~~B-~M~~-~i&!:~.~JI!~;k~,lili:*fifF.illt.~~~~~~N%~,%M 

Fo~PJfF.illt.; 
~;)(5f;f)flili:~F:f.@t:J'P:P.~t§:k:f~lt*1-T~1Yl~%;f)f#~~ <~~]!1-t~£~.illt.t~9.!RfF.illt.:1C~ 

~Jli,M~ ( GB 30871) ~~>Jt, ~1ffi~%i'Jfi2~1ili:~tt~~1Y!~%;f)f~atiEJ. t-tl!,8. ~iJiWJJl! §. 

~:rt. ~N~f§,@,, ~~1ffi~5t;fJTA~~~; 
~;)(fF.illt.~~lmJ:i@)t#,J.ili:::i:~*fi~;)(jt;f)f,-@-MFo~fF.illt. o &B~;k$~1ili: 

*1-T~;k5t;fJT; %'9.!R~xfF.illt.WlfSJJ.ili:Jl.iHat*1-T~1ffi~ 
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:!JliD i&Ht~:1t 

f'F ll][_M I'BJ ~ :tlll: 
~k~ll][_M~~~FM~~k~ll][_~~A~ 

~* 
~ill[_ ~ll][_j[;JJJ:Jj§" ~Jll[ : 

~k~~A~~~~~*~*!6"30~~~~~~~~~~~k. f/N~fi¥r~' !¥rf=(;f§ 
:kmJ:mi~ 

~Jll[~)}t: 

iicll][_JJ\ZllluiE~±f'Fll][_*Jtllir£. ~±~ll][_~1-T~±f'Fll][_i!fPJ~Jll[ 

~ll][_1frJ11E-\tr: 
X1 f'F ill[_ IR :lli~ l1t 1-T f§L 1t , TiffJiA~~~~ili, ~~li!Jtfm~~~. EffiiAXfffiiJ~r~~J6":JJPJ if! 

i]lf;J]\Jll[~±~ll][_~tfpY; 

~±3ffz:mi, JJIZ 7tf/N~Ht!L liD ;fiUt!L r til' 71<. , ll7J JllillliD 71<. 'I* A~ ill[_~ liD :il!iJJJ::I:J\',1 :!J 
~± 
f'Fll][_ ~ll][_M i~=iJ~Jll[: 

~ ± l!fti ililill r 1\% r.t&i9:Jlili: s;J· . JJIZ~ffl~IIA:Yz:~oe&ili~~-~~~~~nm~~ 
!lm&B'J, JJIZ .lz:flP f~ Jl ~ill[_ , :'f~tJo~f511:t?. :tfH\r~± !¥:tttlf!.flz:l1!:1-T5lHlll; 

~±f'Fll][_B'J , A~ t~J.lll:ff 11r JJIZ.lL en :J1if~ ~ill[_ J.lllJ:J& ; 
f'Fll][_J.JllJ:mJJIZi9:1r=t?~, ~;t&;fflif?Ftff,JG;. i?Z IBJJJIZ~ttnn ?FW 

~ll][_j[;JJX;Jj§"~Jll[ : 

Jlili:I~*0, JJ\Z~EJ;j·@]±Ji;±, '~~:lt!L liDi~Jlili: 

~:tli!~>R: 
iicll][_JJ\ZllluiEiWJ5lt~ll][_*Jt\r'i1. iWJ5ltf'Fll][_~1'J·~ iWJ~ll][_i!fPJ~Jll[; 
~I{Rill[_~,@iiE~ ~)Jiz~.EjiWJ)ltf'F ill[_; 

})3$-~ iWJ ~ i9: f'F ill[_~ iWJ 5lt~ ~ , ~iH? , tfr I!J; f'F ill[_ 8<:1 A~ @'f ~ ~ ll][_±fN 11 515-+%< 3'H'1t11Hiff!P 
~ill[_:J''*'~iiE 

~l[j[_1frJi1E-\tr: 
;jJ\Jll[~jW]i!fPJ, ~~i'l.lllJ:m~=t?A. rt~~*s9~~~JJrr£mJJW:; 
~ill[_ A~ JJ\Z 1t~£L { iWJ5lt~~~l[J[_ ·iiJ: >. 1'~lt~~m!lff!:~~ s rt~. ~rl~iWJIA~~$ 

~PJ1Jk, utrJ;f!f,~~~rliJ?llf~ir~ 

iWJ)lt ~ll][_M i'BJ~llll: 

f'Fll][_ A~~+:!# 1W JJIZ+:£Llt+:!#~~~$ ~ , lf!.liD;f!f,.EJ±i!!,liD~flFJ ~ 60°- 70° 7;:§:, rJ#T-r!lffil&,;yr 
~~AfJc;f!f,; xxllii:t!#~ Jl wg A IPl a;J· ~ill[_ ; A ~;f!f, if' rBJ~ m:iimtvJ~Ri'i:F; 

~iWJ~::JJIZ~'f~±i!!,iiD_tftm. 'I!HF :J[t~ NtfJ, :J[t~nt~ xt JJIZ ~ iE ; 
~ iWJ A~ JJ\Z ;&;f,f Ut 53- , ax;~~~rjr~. ~Jl~H!ffl;;I~'L 'liHL @)?llf 89~; 
UtP~~_t~ll][_ , iWJ !Jtjij[:i12m B']-, JJ~Zftm~~*; 
iWJ)lt~ll][_A~~IA~!lm#~~ir:'f~, lllJJl~f.§:; F~~%·IA, i'J~SJ·~~!~m_t r 

:&00; 
1!kiliA 1-Tili~Jtfil1Jiili5ltl1!:1'J·~ ill[_ at , JJIZ*IIRW?F, IIMJ*lffi'J]l!I, ~A~tP; 
~~lfliili'IW~ 19:-\tr, J;F~s9J:J&§T~ll][_a-J, ~'I*~~~ 1:!9~~RE:J*l, ll7J JlfAilirt; 
iWJ 5lt f'F ill[_~ JJ\Z 50Z .. J1t 1-T , ~~~~~~~~IP.l-~-~r:JJI~~. &'~*IIRPI1lk89 

mi l*l rl11 ri1 m nm: • ~o'ft iBJ~mwlllJ:t?mit&; 
~li-~_t~~~Jt~~~f=(-~#r. ~Jl~rWJ~ll][_, ~~HIHITI xi=(~ Jl~iWJ f'F ill[_ 
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:/J[ij iibt~:>R 

~~~>R: 
:il::~mJ!.lL~!l&it~~_mm;, M~Y&it~11l~J£7H&i9=PTiiE~~ 

it~1Wii4&: 
~ Y&it ~Affl m:ff t¥;ff-J&t 4&~it iiE ; 

~!!& ~:mi&t4&:ff£f~iiE45; 
it~ ~Y&~~~:ff~m~•~~-J&t4&.~m•.m~J£~~~Y&:JJ•.*M-I&t4&.Vm* 

lllZ:ff:tJ:~®:JPmtm, &,~atw$ , tf~~•;r:-t, Jt:}!fc.Fo:itt1l'~Y&it~ 

it~Wl iBJ~~: 
~:mtnAmt*itAffl tti:tlr:}fAffl'RI±l ~tlr:}f1§%:itt1l't*it; 
1HiJA'Rtl:l ~ ~~{~$1§%:ttgJ1L.lL&P 1J\1'T 

~~~>R: 
:JE~m~.ll:JflEE!.~~~.m~;fni5il 1.tr~ 1fiM ; 
EE!. 4.it~Afflm:fft¥;ffit~_ti5iJiiE ; 
EE!.'=\:it~mF:mtMl' "Iit~1ll~lt" 

it~1Wi'1!4&: 
JlfuatmEE!.~mrHtfflEE!.~~ffl3n~*"ttt, ;JJ-~ llffiatmEE!.itPTiiE 

fflEE!.~ 
it~Wl iBJ~~ : ~it~ 
''ffi at m EE!.m-J&t:i:Wtf' :TF:k . 15e:m-ru-~1f EE!. 4.Y&Jt t11Wt?i.9:tm ~ PJ~tt: ; 
~:ff ilffiBt fflEE!.Jj)z-J&tJt~±m'i*tf'; 

:fr:Tf:k_t~;;; r , ~~~ 'iffiBtfflEE!.~Jmat, ;ft_t~3f:kmi£JfEE!._tttlfi#:!Jatt~~~ffit~Jt.!l!; 
~~~atmEE!.~EE!.&.ftm:ffEE!.ff~m;fnm~~m.m:ff®mmtm.a.e. nmn 

$~:ki;rJ#~g_HJfi; 

~atfflEE!.i&tttii:m~!l&~~-711~>R~REE!.W:JPft,U~IA.~M~EE!.~IAJ1I•~ 
~Jt&EE!.W:JPft;f!:!EE!.mt:TF:k 

~~~~~~~~~~~~N.~~~~~~~~~-~~~~~~~-~~ 

-~~~~~~~~~~~ o ~~M~~~$~~~~~~~~~-~~~~~~ 

*·*B~~mm~~~.#~~ffi~~~~~~~~o~~~~M~A~*B~ 

f&,~~±if-l) il , ~y4lf1f~JHR-?X~~~f&jJIH!, .#~~~fJ!jJIH!R B 1lt~JJltct~9=t 
~-~~B~~~~~*B~~~-0 

~f&.~~a{]~1j![~~~ «~~$ii)(~f&.~:tl!!.5R-1YD c oo*l!%4- ~7os%) ~ «~ 
~~j;lf!.{_fz~~~~-ii)(~fJ!,~~~£5--'iFJntl ~ ( GB/T 29639- 2020 )o 

DH~~~~~~~~~~~~~1lt~~~@~~~~Tm% : ~~~~

~~~~~~~-*~-~-~~~~~.$U·~-~~~~~-9=t·~~A$ 

~~~~~-ti~-~~~~~-•m•~~~~~-m~m*•~~~~~-~ 
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~n*m~~~~~~--~~~-~~~~~--~•m~~~~~~•-*• 
m~~~~~~---~~~~~~--~-~~~~~•- ~~~~~~~~~ 
'§':/sf!: 
71<: "'T 0 

~~,~-Ji';f~-§~krFr*J~: 

a. ~Jtjjl[II! o 

b. ~i!j:JXL~.&:5HJT. -El.m: ~i!j:[!j(IZ§:fr:tJT, m:~~lfoc:5t:tJT, ~ QroJ mlil:5t:tJT~ 0 

~m~m~~M~.-§ffi:~~m~~~-~%~~m~m~~~M~ o 

d. :lltii~lfl¥ 

• ~i!j:1Ji15-: 1Ji1'fy,1t~lf' 11i15-7J:c.\:' 11i15- pg ~~ 0 

• Q[O]~J8Z9J: QroJ~~~'J :5t:fJT, ~~J~~- ~~JrZ9J, ~Vffii.mJWC, ~~-ill!~.&, 1t:k 

e. :lltiif!JJtii, §ffi: :lltii,®:JJllj, ~~,:)Ltiif!JJtii, '~~jtJ]tlj;, B:~~JJi!~ o 

f~~*•o zB~~o~~~~~~~~m~ttw~•';f~JtJ~-~m~. E5l 

~m•~*· m~#M~*~••~.~~~~•ttw~m~~E5l·~~~~,®:E5l 

~3&ZBmifiJ~& o ZB~~tstH,~Hf'?.\~11. E5l .tlt , - iliit~ZB~&, ~iL~P Ja 

Z9J~~~- o ZB~&·';f~Jtl~~~f!ntl!:§ffi@~~~: 

• ill~--~-~~~.A~~kJXL:llt,**B~-. F~~~ lliA, W~ 

j(Vffi 0 

• ~~,:)LtJ][A~ m:{J,JHH~ iElli:c.\:P'fPltR, 3H~ ~ ~li o 

• ~m~~W~~&1lffi o ~-l1JlrEA r7.KilL :J:II:¥#-:¥1J~~~111Hi2: i'BJ o 

· ~•~&:Jtl~±.ftE~~~~ttti~~~ o ~m~m*•*~m.m•• 

:t~J§-;fij:AJ~)j(* ~ o 

• :k•~•:~~lilm~~~~~.m~na~. ~~-~~~o Jtl~tl~~

~:f!*~~JtJ 4!x.JI~=Rr*J, @J~~~~~f!ZJ:)Lt;fj[:l:fijf!T:)Ltii o 

~~~#~E~~:fj[~-~r*J~ o ~~~~~~~~~#~~~:)Lt:fj[fi)T:, ~ 

uiH~i!j:8"J:5t~- ;frif!Hl 8'-JllR~, ~i!j: 8'-Ji%1~ ~~~ iEfffi~t!!lW:8"J11ltl 5E~*, :Xflf:~Jj[ 

~*~o ·::fc~~*1'f~~~*#,-fi~~~~*# 5¥o 

~-~~~~~----~m,tt~~~~~*~~~7JOO~F-tt.~~~ 

fP~ftt*1f:5t~~lt; ~-~i!j:8"J:5t~. ~k1!i~~iJ , i.mJ~~oc~7room~**~ 

~~~*o ~•A*B:F·~~~m~3&~~/F•m~~*~~~o iitt~~~ ~ 
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14 1Ji!il :ftiJ!-:J31J $14 8'-J timl: 5fl1@: 1!1 , 1!1U 5E ~(LE 5fl1 J:Vi ®"rt'IJM!: o 
~~~-~m~,&~$~.$#5f!1Bm~*~o M~*~~$~$#~Bm, 

~~~WmB~~o ~~~~m~~~~~,~~~~-~-*~W~-~~m~ 

~mWJ$il!£8"J1Ji!iJ~, t~iU~/-js:@:i!l o M~iRJ3U :±l ~~7-js:@:l!l, Jili:1!1tl5Enxt'jj:B"Jrt'IJM!:o 
M~F~$~5fl1*•$~,~~m•~~~~mJMrcm~.•~~I~~~~A~ 

B"J$t!£~;(:E~~pqmq-T:)t$, ffl~±fqi)li~1f5fl1'§f~, EHS ~~llFziSJZfii, I~5fil~JM); 

~mo ~~~JM!:~~~~rr~~A~OO,ft?t~~$~~~~0 

~~~-~~~fi~~~,~~M~~£,I£rt#.~~-~~~-~tt~ 

~~~tt~~~tt~~~~~,·J:E~~~~-~~-~JM!:&g~,-~A~-~ 

~~~,*~~~M~~~~~~-~0 

~~fi~~~~~~~ffl:~~~rt#~*-~~MMI~~5fi1··~~~

~~M~~~-~-~~MBm~~#~-~~o ~~~-~~~-~~~*' ~ 

~*~~~~~AMM~~mBft?t~~,~~:±lB~5fiJ*ffi~~ o ~~~m~~ 

t£AM~tttilJ§", ~PJ~JM!:o EHS ~~PJ~--'=3 GMP ~~-*~m, ti1PJ~~!R@~ 

EHS ~~fi~*j~ o 

D~~~~~(~-~~~),~~I£~~~:~--~~-m~-ff~

~-;~~tt~~-~fflZM~~m~ a PT*ffl~~~-?t~~M~mBI£~

:)t;fff 0 
~~~~tt?t~~~:~ffi5E~~ffl~M·,~J§"~~~5E-~~~ffl~,~ 

~~ffl~?t-~*~~~~I~&·,~~-~I~&gm;(:E~~!lFz.~~l!l·, 

~J§"1!JUJ:E~1!Jtlrt\'JM!: o &'~B;J, PJjjtt~llFzi,SJZfif~lj}E~~ft~~ o 

~~&•lili:~~~~~&-~?t,M~•-&m~~PJ~~~*~$,~~~ 

!lFz.~~l!l-a&~llFL.~-I!I·~~~$#~~1§"~:±l~~~*~~F~tto M 

~~~~~~~mJMrmB~~,•R~~~~~~~IlFL,~~~•:±l•~~&m 

rt\'JM!: o 
I£~-?t~~§~Jili:~~~~~~AMill~I£~-?t~m~,@~~fflffi 
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/F~LFf!J.Xr Affi: I~=Jsttf:~~C N~~*' EHS ~*~o 

iJU1'1~2V~~m1±mJfr, ff%~¥-st, PI ~~r~riiJ@mitltJHiiJ = 

!'¥-%% j'il];W 

1 ~{:$:~-'ffi)f_j'[~~~tBi:--Ffi? 

2 I~, m~~~*~~Ha~~,~~~~? 

3 rJil:l:mffti~~PT~~mffu , ~ffu ~:t¥1i? 

4 !J\l:l:mffti~~PJ~~~:;~gtf:L $, :J1LffljJ:i1!JtffiltR{:):i~1:$:Wf.ll:? 

5 !J\l:l:mfft i~~PJ~~·JitrtRtA~tRft8<.J!f±J&r:j=t? 

6 ~~Ha:ct!Jt8{J I~Ff~Jifi9J? 

7 ~~Ha~w~%~~~~~~~~? 

8 !J\l:l:m~~Ha¥-R~i'ilJ!Mf? 

9 :X"'Ci'C&~~PJ~~xHc~:@:PX:Jl(;ur"J? 

10 HaF~::f'f~!ilUt~PJ~~~? 

11 ~~PTm~M~rA~m,~•~m~•~tt~m? 

12 ~"'( r:j=t~~~ft~~ ' ~'~'~~? 

13 ~~1of Siei~~~{*~~ H:\ E!<.J~{*? 

!'¥% IFf f1::ill!.i%i9J 3::~~~~~ rJil~~mumJ\lri fl1[Jtl:fM[Jltfi 

6~:;/gPJ~~tl:li&{:$:, 

T/'J\:1: ffJ\ :1: :ctTE PI~~~ PI~~ 4: ** :1: ~ f_j'[ ~ ffl ~JJ :ti tti, ~'It~ f1rt*f1:: ;I;JilW i=f 

1 %\:I: wm5.3t -Tff R.llJJiii~J\lri; ±~im : ff](:l::t*ft-Rt Afft 
ffJ\ :1: * ~ 1* {1:: ft & mE !I~ .lL f1I It~ >RR.:ct T¥ i=f 

*~ 
IIDW~~45t~:ctf¥ 1'iJ 1:J T J111'J fM~ P 1:J,-¥'l 

~~~~~:ttl:& 

t~ if ifiJ mu * 1BJ ~ ~ 1Jlil mu :fJI: ~ f.ll: t* * J;Jil T¥ 
l~ifjflj t~ ififiJ mu *:ctw i=f ~ i$1-t-*m; i=f !~ ;IJO: A fft :r~ ft- :ct 
mu* ;f';}~ I 4: {:$:.Jii l~ififiJ 11iU* I'EiJl'JZ:* I 3f f_!j1r:j=tfM~P~ , -=F-'l 

5c I ;i:T ~:;/g fl1J:tii'JZ:it ~ llJJt? ffl £ 

N~--1- :ctTE !=f~~)t~·Jit *m~~-tJ:t*m -

2 mu:fJI: l'JZ:*m~at~*"-*Fi ~ 
1filj ;fJl:J1f_!j1rp~ I~Ff; 85dB; 

Afft1*f1::At~~Mt1i.tl!; l'JZ: * m ~at·~ >It :7G :£ 

r~r!#iiJ :fJI: 
~~--I-~Ji:IEi9J~F~ Jlilj 5fi]S)C~; 

~ftl,; 
-

l'JZ:*m~At~>R~IlJJ 
#iu ;fJL :ct TE i=f l'JZ: * J1'J H ~ftl,fM[J\lri; 

aPT J?t-4: 1-* z:,lij: l'JZ:*m~at~>It*m 
jljJ :ti l'JZ:it ; 
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ff:% Iff: fF~rl5iYJ .±~fe;~i2§~ lJl\~~iMni'Jil!!: ~:ittni'Jil!!: 

i~~;fll: ~;fll:jjJj 9" ~ PJ\@fl5 i9:*:i2\";:Wst~>J( n;l@fl5 
-

~ 85dB 

i9: *z :w st ~* iSt * ~ {iz 1* fF *Jl\ ~ ""' ±~ YJ1i:1-tliiC 
f.I~~"PPI~~w~m~ :j:j~~~;i:1?,&~~, ·~ 1m : f.!~~~ t5t: m 1JI'!.JWJ 

-T:Ii 4: -f* :im ;i:1 H 14 ;i:1 ?,& ~ ;i:1 WI, lltill:.u?.&~~¥ 
i&§f.l~;fjJc 

2 ilitl;fll: i)t*:i2\";:WS;J~>J(il!,\@ 
~ ;flL ;i:1 ~ 9" ~ ~ l't!" ?5 ~ ssdB, ~ llti~ ~ '"*F"; -=f~;fll: 
~ ;flL u~ "~"PI fi~ ~ m 1tf)}ffi; -

~:ttW: 
~ ;fl/: ;i:1 ~ 9" * ffl !$ I~ 

:ittt:>i-, I±Pr-t ::1J:it 

ljj[;j-:;J- u ~j "~" PI ~~ ~ m ~ *ffl JBC ;f:44J$ 1~ ~11:Jf;l. ~ {iz 1* fF *Jl\ ~j ""' ~ 
:trW: :IJO : A!Ji w~ t:J 'iJ 

iSt*JaiSbiW.f!LS;J, 
lJl\ ±m ~tog;_~~:& 

~:mrr IBC *44, ~tli! 
'Ji.~;j:jf,i,_g; 

3 t~B- t~B-
ri~~.&; i9:*~iSIJ;i:1~ 

- ~ 1iz 1* fF *Jl\ ~ ""' ±~ 
:IJO: A !h :1* fF Bt Ell ft~ 

"P~A!fi'li-rtr~r~ 
;(:E g;_~~ V.H'~ 

lJl\ ~ t~ :IJD "fi. ~ ~ Ez 

* ffl :m fHJL_tJf;l. , *4 :mrrm:i2\";;w st~>R ~~ 'Ji.~;j:jf,i,_g; 

_t;t:-t ~ {iz 1* fF *Jl\ ~ ""' ~ 
4~ ji!iYJ' t!l!ri~~.& ~]$~ff\J£ 

:IJO : A !h :1* fF Bt Ell ft~ 
4 ffJt ;(:E g;_~~ ~ ~~--
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~~~*BBY~W.~~~~BY~W~~~*~.$tu:i5~~7J<.~WM.~~~bttt 

tm~~~ll<.~~*ffl~M$tu:i!,Wffi~~ o Wffi~~-~M~~~-~--~m~ 

-~~.~~$~~~~~~-~~~--~, r:f$,*~~-*~m~ o 
d. ~;J<_fffi~Jll[ 

~M~;J<_r:ff§~!J:m~~- ~~litffi~Jli!::lJW, ?t~~5{~~;J<_, ?tJliJ*1-T1:Vl~Jli! o 

'E1m1EI./F~l[-TV.J~·If% = 
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· ~*~~**B~~~WE*A~*~W*~o 

• ~*im C ~) ~Jkm~3!Rl&~, rm~W~m C ~ )o 

• J'$}fiJ*:I:~ B"J~7kJJlZE~l'$}fiJfj~~A~7k~JJI!*~ o 

• ~*~~Jkm~3!Rl&~, Iln~W~~ o 

• ~rl!Jk1I~3!R451:~, &,~st~rl!Iln~W o 

• W&7.)(~~*1f~3.'R45/:~, JE:I:~~%' l=j=lfi]Ifn~W o 

• *£16:Ji~~-~1-5~!JW 8~~7kJJlZ1±$fSJ !&~, tm~JJI!~¥1J$fSJ~~1i.tt~i'1£E W. 

5j;~t:1m~*1~% o 

Iln~WEB"J~~N~*.1I*ffl~«C~*·W&~)~~~mE, !:j~~N~ 

Jk1~%, W-*1-T:llt-«~1t~W1Z.1*N~W o 

e. ~*~JJI[ 

~*~WI£JJlZ!:j~~~~W~1Z.m~l=j=lm!EB"J~*~WI£~~-~ o ~* 

~W~Jll[Jj)zit(~~~olfilW~ 1Z.1tt~~>Jt~!~ o 

m!E~*~WI£~.JJlZtt~~~~ffl~* ' ~~,~MC*)~*B"~~ 

1€1~" B~~%1€1Jli! o Jkl.W:~JJI!JJ)z~fflx. , 1~-, f.lb~i~1-5~$X~B"J7k~JJI!~}flj o 

1-5*~W~~~~~~,nMfll~~ffitt1-5~~JJlZrtc~>Jt~W~~~o 1-5*~W~ 

~8~~~~451:~, ~WE~t~~~1iJc o 

f. ~*~~1J)C 

~7k~~1JJc&,®ft4%~~~olfili-¥~ 1Z.trt~, ~~1-5itpPJiiE~~>lt o 

I~~7kfll~ffi1-57k~~A~m~t:7k*~st, *1W:m~~%1-5*~~A~~r7kms~ 

*1W:t!Fi'1£~>1t~~~r Jkm?KY~ffl1-5Jk6zl:Wr, 1m !K1-5Jk6zl:JJI!)B"J~~P3wi5t.~>lt o 

mA~OOJ.K~~.;~t:J.KJ.W:m~%oo*,n~fll~~1-57k1-5~~ma~m o ~m 

»Jc1"57k:Ifll.3::~ 1-5~~~~»Jc:Imt4%~0~~ .3::1f'l'fj) n ttu1£ 8"J ,~,•~*~ t~:rt~ o 

~~mrtc~~wm~~*~~1-5maofllmJ.Kmao o maom~%~0~~ 

*~mffi~*·*~~~~~fll~~*~OO%~~ o m1"5~~mrtcm1-5WPJ~1Z.~ 

0~~.3::1f'l'fj)l'1~>1t~* § $JJKr19lulKr~*~ o ~7k6zlJJI!JKfi9lu*~$5j~0~~.3::1f 

'l'fj)f1Jf:JCIXXJ, JliL ifWilP***H=lKrt91UB"Ji*~ilic~ o 

B. J2f9/~fm 

a. ~~*Vffi 
~~I~~~B"J*Vffi.3::~~1*#fll~tm*~'~•~~~,~m~~,xm~ 

~~1Z.1-5Jk6zl:JJI[ft~~~' ~;l;P;t~~~, ;ltl=j=l#.bt'fi~m!Jm ( VOCs) fi~1JJc:I::k, :;@~ 
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'4:~W8{Jl[,g 0 
b. J£'4:~· 

Ji:cti!:;t:!j::itL f!£Jf.I7G$, ff£$ 8{JJ]UifP¥4, ~Y~$ , ~~)£~=(_& VOCs ~1=71~ o 

~~jj:~~~~~-~~1=(~,~~--·-~~,W~~~~~~~I!:~ 

~·~~•*~@ffi~~.~~~*~•~o m~x~mffi•~~~*~~~-4:~ 

45<JIH~nffi:, J£'4:~~1= ~J£'4:4!x:1ltl.tW~~ o §m{El/F~~~ lJ r%~: 
• 15tt-l-E:*ffl71~t-J., *t-l-~&t-J.:J5ol(, ::fE:*ffl~~Mlt-J., lJ~Y~tJL~1fiJ 8{]7G 

iJ3jR~ I=71~ o 

• ~t-J.-T~E:*ffl i'BJ~:tmm, 1ffl"VGJXL-T~4. ~y-=f~*flt-4:8{]~1=71~; :t!o-T~*8{J~ 

~~~~~~£~~~~-~*·~~-~VGJXL-TI!:~m~~~-~*0 

· ~~~~£~~~-~~~-~£,~~~£~~~~~@ffi~~U.*~~ 

~~~~~m•~~~~-~~~~ffl~~o 

- ~~~~~-~~£~~E:*m~•1l~m~~~~.~-~~'4:~~1l~ 

tltJJI!o 
· ~•*m~-~~'4:~m~~~.~Y~~~~~~~J£'4:~~•0 

c. fltl=(tl.tJ.l 
J£'4:tl.t:t.l~~.&~ l=71~ o 8M&:I, fii:i:~~VG~~ ofliJ iSfffl-R.~rt1[ 8{J~* -3~L 

fltl=(tl.tWI~~#~~MJ£'4:~~~·-R~~~m*~tt~,m~,&~~ 

IE!~ :itt 1-T~it* ;fJT ~~-J£'4: 1il J.li!: ~~ o flt-4: ~WI!:~ {!£:ffl { ~F1'5if ~ iiE $ 

if~~£tt#~~m} ~1't:f-¥8{JI!: o 

~~~*~tl.t:i:~~~R.~~~B~a~ttR.~-tt.*ffl::f~~tl.tW~~. 

tl.t:t.ltrli*f.liZ1~¥U 1iJhA o tl.tW~~~*~lJrm~ c fEl::f~~~lJrm~ ): 
· ~~~m~~J£'4:~~*m~•-~m-~~~I!::it!:B~~.::f~~~~~ 

*ffl~f'!.\~~~~tltJJI! o 

· ~~-~*-~m,:ct~,-=f~~I~~~~~~~~~J£'4:.~~~~~~ 

~ Utlfl1l4!x:1l o 
• ~~~~8{J~~:$: 1BJ, 1'5;.ktl.t:t.I!It!J~~~:i:~~~~. E:*ffl~!f'm~, ~~r 

~' O]Uf.J. $({{:, ~~~:J5t#tltJli!~f~~~F71~ o 

· ~~~~&f.l\Z:ct~,~~flt~~~~$~~~J£'4:~~M~~~ffi~~~~* 

4!x:1ltl.tJ.IfO~;f~~l=71~ o 

· ~--~~-~~£,J.l\Z~:i:~~~jj)X\,~~~J£f=(tl.tJli!~:i: o 

d. J£'4:~1=71~ 
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c. llllf*J£~!Jm~:Ei 

a.IID~*Vl 

mU~:i:Hit'1:.1¥JIID1*~4m'E11E~IB'E1~;fJ~-t , 9='~~1iL tli~~£ , tli~ii\nU , 

~~~~ , uMJff:~-t , ~~M~-t~ o 

rz:1:.~~]}~*1m s{J1b&. m:mu5E~Il]Z~*1m~3][it:M; JtiL~~]Z~*!fm~311[ E1 

!iHf. ~o~ic*~3H§,@,, 3t:imuoo*~~]Z~4mfi3,@, ~:r_~*~rP1§f:fr:t-t!!1:.~vr-m±~ 

tfJ3f1EfJ:J'!i~~]Z~!Jf!lJB{J;frll~ , f'1:_., iJlErPJ, Jlt;(¥9.tif~~:k~;f>). o 

b.IID~~-

m7f_&mffl~u~it:H5~:f!F~;;f:. %:m1mff~1:.t::!J:a:. ~Y l¥!-1:flt'&r:r s{J liD~ 

t'1:.· o ~~~ffl~~I¥J%:~@~~~*~fflm~~o 

c. IID~;f!J]~ 

~~IID1*~*1mE%~1¥m.-~IID~~~Il]Z~4mm%7f!lt1¥o ~ll]Z~*1m-E1 

~m~~~ll]Z~4m~~ o ~~-~1¥m.!lt1¥M~Jff:~~~Si:'t-~ o 

liD 1-*~*rm s{J$tu~ 13 ns at !lt1¥ m: ~ 11:: 1'5 ~ffm o ~o = 

•$tu***•*I¥1~M~-~~~.m:~~m~~mo 

·~-~~~M,£~~~MI¥J~$~~$tu.m%:~*ffi~~~m~o 

d. IID~9lif 

-~IID1*~4mm~~~~~I¥Jl¥!-~*B9i3][,~U*~~~I¥J~~~3][*~ o 

~ll]Z~4mm:~~~~~<~ll]Z~4m~~w~~>I¥J9.tifl¥!-~~3][0 ~rr~*~ 

~~j:I¥J~~~3}1[*~~~~-J.rPJ±~{fJ3f1-J}~ o 

~-~ll]Z~4mi¥J,m~~B~Il]Z~4m~-~l¥!-~~ o A1*~*~#~(~1l]Z~ 

4m~-~3][1J'~ )o 

a. ffm9='1¥J~t'!1J~~~ 

~~mtt~1:.f=I~m•rz:£~$o ~#*B*~~if. ~~~~*~~~ 

~~~ll]Z~4m~~9i3][;*•ffltt~4mffltt~%(Afl)I¥JI~~#m~~B9i3][ 

Xffl o 
ttlif/J~~# P.~ 00 P'l5'~:kr~4mfflti:~%1¥JJ:m1.00U:7C~im~lt (predicted environmental 

no effect concentration, PNEC ) ~ffm#~~~ ( environmental reference concentration, 
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ERC ) , iSf 1ti ::z1s: it~ 1=11=' jj!J. ~ :Fif ~ i:f 8{] Pi~ 1l m ( pharmaceutical in the environment, 

PIE) ~~fii! o 

b. 3&@1, 3&~12~1"' !:t!:tfiffitifm 1m 

~-~3&mi,3&~12~tz::!:t!:tm•tt~J.m~~w~~m•.•~~EJ:~~tt* 

~~~.illfi~~Wffl.**IWm~~~w~~. •*••w~*~~~~~~ 

1£1~ o 

c. t#~·ti, !:t~~1'R·ti~iU.~J.m 

~~F£~~~!£F~W!=f~~~EJ:.illB~~Wffl~-ffi~~~~-~.~ 

~1=1i='n!J.~1fftl ¥Ul1VJ\ o 

9.5 Jtftl! 

~~~~~~~~~~.~~£~-~*~~~H~~li~.~~~~-~~ 

~!:t o :xtrPJ~J:vHt8{J:W'J7~, r.mtm~-~~~,~xt~iff:. ~~~!@~:xti9:~ . #ttf 

iJ II "~ i'l AlJL E§ ~ lil! ~~3Ft 6G 6ll:EJI.Aff! ~ ~ ilfF , ~r:r ¥~ I?1J IR , it~ T 1m~~]}: WiU~1+ 

Z,' :1J1Ji~J9]~£ o 

~~~#~E§~~li~~~~~.*~~~-*~~~~ o ~~m~~~f@ffi 

~8-j*§~~~f[:[}~~ o 

9.5.2 egt~~~ 

trftoo.:xt-=r~~£~~w~~~<~~~~£~~~w~~><~~-~~£ 

WW~~)~(i:f$.A~~~OO~~~~£WW~~)~o 

:xt~~~EJ:C~-~£~)~WW·'=P~~tr:xttz::£~-~~~k. §~~r 

1~iiE: 

·~-~!:EF~WCM~~~~£)i=f~~~~m•~ao 

• ~£~~JJI~~'ti o 

ftOO~OO~Pi~~:xt~~~J.millBWWo 
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o~•~-~~-~~~m~~~~~~m.~~~m~~~I£~#~~* 

~o~~~~mffi~.~·~~tt*~~~~~~~~$~•-~$$@~-~~ 

~.~~I£~~~~,$~~7*ffl~o 0~---~~-~-~m•~*ffl~ 

JfiJ :ru!~JlJflj fQ}K:. ( !j!JE-~;j\jL~JJ~}f;fJL ), ;tt:11E.JfiJ:ru!:ff·~~;fJL, -~¥)%~JfiJ~ o 

*ffltt*~Ma~~tt*-~~tt*-•~•tt*, N~$Mtt*-~~~ffltt*, 

~-Tx:f!t!:tt*~o 

*ffl~~-~-~~~m*m~•~~tt*-~~tt* - •~•tt*~~~I 
£~~~~.~~~~fi~~·~~B~~o ~-~m$%~fi~~~---~~ 

~mffi~,$%~~·~ey~~*ffl~o 

-~1!JU 311J (sustained release preparations): .¥ tj:j::(:E~_w.J£s'9~:iJJ~ J1JJ: 'i='~.ltit-tM~t§: 

~~:iJJc~fiZJ~ 1lJU Jr:IJ o 
~~1!Jtl ]flj (controlled release preparation): .¥tj:j::(:E~_w,J£s'9~:iJJ~J1JJ:'i='.'t.it-tl!:n!~ 

~:fj)(~~~1j]ljjflj o 

~~1j]lj jflj (delayed- release preparation): .¥tlj:fr~~J§"~J'r~P~:iJJ(~flZJB'91lltlniJ, 

~M&m~m-~&JE@~mfllS*~m~o 

•~-~~~m~*~~m~~. ~~fflfi~m~~~--~~meyn•~

m~~~-~,eym~m#m~*Mtto~~~m~ey~g~~$~~~.Mw~ 

~~rlZJs'9&m, ~f!i&J£1iz~#JJ71c*~:iJJ~:91~~0 ±•t~A~\:ff = 

·~~~~~~,~~~~~~,~~-#ffl~~M~fio 

• _rtnJJ.Jr,&JJt-lJL~, ~~ "*~" :EJH~, ~~;lft®~~x>tN&m~WIJ ij:tt, :ff;fiJ~ 
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~{~ ~ !f'!ll 8'-J~ iiHt ffl o 

• t~ :fJo ~ !f'!ll ~# ff 8'-J ~JE'Ii o 
• Pf~Yffl~,8,JfU :S:, PJfflm:;J\JfU :S::it~U m:::k~~j: o 

E8 r~ c t£ ) f¥11ltl 1f'J ~li\!~~, 711!1! 4}:J£.illcxt r::1 ~It~ C t£) ~11ltl JfiJmJ: :S: t£11ltl ~ 

-~-~~~*·*&~~~~71\!~~~,mt£71\!~~,t£~~m,•~~li\!t£~ 

~m1-TW£fH i!J!JJ£ o 

1. 1 mtJ£ 
~~71\!~~~~M~~M~~ttmJ:%~~~~3~~71\!: ~*·~~~~-~ 

~m~ll\!~~~~~mtt~~~ o ~*•~~~~~~~~~a~~~~ttm5:~*· 

* m'li IJJ !f'm ~ 7Jx3!oc* tk: r ~ !f'!ll Jili :1:1&~& 8'-J it~J!oc , ffif ;j( ~ m ~ jjt;J\ 8'-J ~ !f'!ll ~ 

7lxJ!oc EI=!I~~&E!"J~zvm~J!octk:J:E o E8 !ijf ms:, B~JiJJMt-t11Jtljjjts"Jmts:vli~~~, ~ 

~!f'm8"J~7Jx~E81IDf'*-B~JiJJ~!ijfmJ:E!"J~zvm~*f£11ltl o ~m'li~~~8"J~~f¥7lx~VJ 

~~9~~~.~~~m~.~~~~~~~M~~~ili*.~~~~J!octk:JEo 

*ffl~~~~~~I£~~*•~~~71\!~~~7I~.~m~*•~~~~~ 

*Wmt-tt£1!Jtl~ .~fOI£t£mtl~ -~ o 
1. 2 m-ffl!OOM&~flltl~>J< 

~;.K&~1J-~;fJt-t-f.R~ffl ~ftft~irr~ !f'm, :XP~;fi ~~291~ ~, ~~~fMt~ ~~ 

~. 11tffl8"J~fMt~1rr~!f'!ll~'i3~~fMU~ (MC), ~pg~'i3~~ftft~ (HPMC), ~pg 

~£+£1!~ ( HPC ), fR'¥~~ftft~ ( CMC) ~o 

~*•~~~u~~~~~~~~~~~. ~m~~u~~m~-*~J!oc, 

~~Jjt,&~~~!f'!lJBS t~{§tl~ o I)) r£pg~'¥ ~Htt~ ( HPMC) 7;{§tl , ll%11t1JM~'i!JiiJJH~I 

*~~~•**~~~71\!%,~~-~oc, ,.~~•-~m•~~•~ms: ::~:m~. 

~*~~I£,PJ~m~oc~~~~*o 

1. 3 ~?=J:tfi~flltl~ -~ 

454 

~rttf¥1¥l t~iliiJ~,~ 

~~71\!t~~~1jtffl~('=I£YJfLfj~fflOO lo 



~&I~I~~~~~=~&~#~~-Wn~~-*~~~cm~).~~~ 

~~--~~~~-~-~~;m~~~&~~; ~&I~#~~ttfi~~m~~ 

-a-~l'1V¥Jl:~7t::tr5, ~:51Zffi~t:L -a-A&-a-A±5J~~, -T~~:I:. ~~7~Jf!J ~rfff I~L 

ffi~I~I~~~~~:ffi~I~~~~~~~B~~-~ffiffi~(~ffiffi 

~),ffi~m~~~#ft o ffi~ffi~~~~~~~R~$~Rm%~$.ffi~ff~~ 

;J\at~~s'-JILI!Jjt$!WluUrtx, u;.&7.K~$~umMt~$m~ifl3mt~&;bo, »-rm1!£Jf~~* 

~~;rmffi~tt*~.~~~~W~IWB**·~~~~~R-tt?tffi~. RI!Jjt$ 
@!Z;J\, 11m~~$t~&*. »-rm1~~~s{Ju;.&J.K~$~umMt~$r~. f!~tm~71~~* 

@!Z't_f ( ~ D ~1Hj~~1jjtl JfU ~ ~=:&f *Jj(W£~~~~7JM~~1jjtl JfU ~~-=p )o ffi~ I~# 

~~ttfi~~m~~~:m:~~-:m:•£#.~~~-~~~~§ 0 

2 n~1Qru!~ff, 1Qff*'J 

m~llM~~-~~m. *~-#~$#~*M~~~m~~&-~m*w-~ 

Jls{J~l'JL:~;J\1L~~q-T~*::ilt:t_t, ~~ttl ~~s{J7~tl:l~urt~rmttlnJGM~~~*tl ~fm 

~71~~$, ~71~~ f8]~~71~U1ir~1!itl JfU o Hl~ist#JZ..)i£!-tl!mffl-T~*~~~J\1L 

JfU, 1~tUl~*~1fiJ~ C ~~r¥~~11itl 1ftl 8%~-it ~:Tfiit~ )o 

m~*ist*~M~*m*~~~rm~~~N~-~~~.~~~~-=p~~~~ 

~~~~~~o ~~tt~.m*M~~#~-*=~mn~t,m*~N~m*I~~ 

~tiel£ t tl 1fu r¥ 71~1-T ~ s{J ~~ I2Sl ~ o 

*~~~m~~&-~llM~*~~•JL=~llMm*~•~~. ~m*••~
ttl~~ttl~,~- I~~1jjtl ~,~ o 
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2. 1 ij~f5!~1Q,:;&J=t 

2.1.1 'nt JfHm *1-

~~~~~#~~*~m•-~~M~-~~m-~mm.m~m~~~-~

i~ it!!Jflj ;fO~}t]flj ~ o 
~*t, ~*t11JIJ ]flj ~~;fJ.t-J.#ffl8"J:fO!iiHWH~1U~ (CA), ~~£f~t]t (EC), ~ftl 

1;ffi"IJ&?H~ ( eudragit ), :ti1~/m5if.'t'ff*~; 13hi$~:&;fJ;f>!.:fHi~®H~t]t!litc®i'J~ (CAP), 

~pg~lfl ~£f~t]t!litc®i'J~ ( HPMCP ), ~pgj;ffi-IJ&?H~, ~I!~IJ&~j;ffi-gtjt(IJ&i'J~ ( PVAP) 

~o #ffl~~mm~~~=-- ~~-ftl=5-*=lfl®= lflg,*=lfl®=~g 

~. ~-~*t~~u~. ~~ffl~~mm#~~ffl·~~.~~~~~tt~~~:& 

jJ~, lt!:rmJJn[U] ~!Jm*tJ]Jc1-T7'1 o 
-®*~Mtt~~~M~. ~~~g-~tt~~ . ~~~~!Jmtttt~W~~~ 

fi-•~w*. ~rm#~~®M~~~:&-~~A-®*i$tt!Jm~~7'1~~m o ~ 

:tm, ~~~H~t]t (EC) ~~pg~lfi~H~t]t (HPMC) 1~-@-{_fffl, HPMC;Jik;j(f$ 

'i"f~*-T.fJ.t-J., PJffl~~fLJfiJ , ~ EC IXXJt't~st1J~%nX;~IDit. {JEf.f~!f'm:ft~*tJJ"Jc o 

2. 1.2 1:..Fttt¥M!ili!J~,~ 

Rl~ 7J}! ~ ~ J:f #!-7J}!1:. 1"' I Z': l'i ~_¥Jt ffl 00 2 o 

:fHL 

~~~I~~~~J:fiZ':~~~~~*-~.g~tt#~~-:Jil::~~~t"'£ ~ 

~~~*ffl~~~~~~~I~lt!:B~~o 
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g~7J}!~~Jt~~!lm~aB7'1W#~f:f~-~~g~tt~~~N-~~m~& 



~m~~tt~~m•~~~~-~~c<••~-~~~R~~*~>•~• •~ 

~---~-~~~~~~~*I~ Mli~~~~~~-~tt~~~~*Mti~ 

;f§~, ~~~~I~~~:5c\~~ojlij o 

-m ~EI~~~~mi~~~~tr5: ~~m~ll- :IttmrHJJt, :Ittmt~oc c ~Jit,g ), 
:Ittmm•,h*~!Jt - ~~~ll,*~ff~,mWff~ , m~~ff~o~~tt~m 

~-~~m~~~--~~-~~~h*~~--~~~~~~~m~~~-~~ 

ojlij o /G%~~I~~~/GfY.~i51~~~·~i1i11Ht, ~h)rr~/G%1~ , mtl::\/F%1~ , 

~~~mJfiJtt~~, mLEL~-!i'f-3&tttr*J~hi'SJ~Jf., :ittrmi51~tttr*Jmili~:ff o 

m~~-~~~.~~~tt~-~~~*•~~~~m•.*~i!I~~~~ 

~ttttJ:~m111u-n it:I][EI~~~~~*~111Umffil o 
~~tt~-m~~m•~~m~~tr5••~~~•~-~•~•tt-~*~•

••~~'**-~~~m~~~~§~o ~*~•m~£m••*m~~*~!Jt 

~~-~·~hZ~~-~ , ~lm*W@!Jt,~Jm~-~tt~§~~~((·-~

#JUJfiJ~Rit ~*£) ME~ •• , ~-#JUJfiJ~pg , ~)rh-'jZ1fr M-~ )o 

~~~iiE~~-m~~:rffi- §)rr, mtJr)rr~~~~t~/GIPJ11L:i':~:t~J~•~:fjj~-ti. ~ 

-~~~~~-:fjj~tt~~•~•tt~I~~~~~~m:ffil.~iT%3][~~~~~ 

fllJifO~~- o 

2. 2 im~~~J;L~~ 

-~~-A~'ffl'~AZ~*~-it~~·m~.~~~ffl-~ff~:I][~*lmti 

~~m*••~ttR~W~#•A~~~i1i1.~~~m•it~ti~~m~tt:;r:IPJ, 

11ltl*/GIPJ~~~_m$~1~A#JUJfiJ, ~o~~--1~1L , }}J<{I:j:t1~1L~Jffim1~A o 

*~~*ffl~~*·A~~~#~~.MM~~-A~~~~tt~I~~~~ 

mi-T llf!J )£ 0 

~~*~*~3][: ~~~-A~*~~~-A~~AZ.~%~-%~~~~ 

ti~.~-A.il:~~~*pg,~~~tt:ittJXl~:I][*~M~~*~W:ittA~~*~~. 

~~~~~~~ffl~~~~~~~~~o ~~~~-~ff~~~ffl~%~*·~~ 

·····~~J!~~~~~-~.~~~*WMM,*~~~~~~ffl~~-0 

~~~~~*r*l~~~tt~~~.~~~tt~*~~~---~.-~~M~*W 

%~J!~ii:fjj~EI"J~~BJt o 

2.2.1 1ltJJHm~ 

-A~~±~~~~fr5AZ, ~~~- !%-~- ~fl~~~~;fJt-J.~ o 

AZ: ±~~MA,·fi~--A-~BDA~.-ti~~~ttm~~%~~ 
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1LZ, 3::~1W:i!:tlitt~~:ff£5'rX'Jtl. ( 1LZ891i~Bt ), *-ll:Bt o 

~~Fzf, !Wj~Fzf§;K;fJ;f:-1-: -%t:l2l;JtJ{ij;~tOC~~pg~EJ3~HfiiU~ ( HPMC ), ~z:, 

-~~~~(PW),~pg~~--(HK)~~%~~~ti~o 'Pl.~ti~~~~~ 

~m~*· ey~mi~•*·•**~*-lrocH~ocm~ o 'Pl.;tzti~~oc:k,%~~ 

*$j:k, Nr1~~*-ll*-ll12:k, !lfBt:H\ , ?i.Jioc:k; §~;fJt-1-~tocfij;, %~*$j'J\, !lmt-t 
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/G .bt~ ~Je~ o 

·m~MW~m**~~~m~•*~•r,&J3t~~-ttom~~ll.&A~9tm~T 

~~-~~-'¥!-~~ft~~F£~-tt.~8~MW~.m~~~WG~~4,*~~ 

4®&~*~**~~®~7t~m%;~*· ~ri11!1M~~~.bt~n~~~wc~~ 

4~~-r,&N.bt~~~.WM~W~~~-~***~~**~~r,&JJt~M~~~ 

m~~~5\jct'£ o 

• 8~rlW8~:it, l&'Pt't'£, F£5~"Xm~t~;f?Jm*m~-Tlla~~~. fPJBtlllZ~J,tt 

~-~l!N:xta~••~tt~~~; ~*m~~~rz::~.m**~~m~~*~ 

-~·~·~iE:UJBa~. ~{j!Jt¥1Jt'£1HJBtli?t o 

·~FJ'b~~~M~~~M~C~~ft,~i'l)m*~~M~~~W~:ittfim 

i~, 3f:Ujij*~~fflrll~ ~/G~i!t¥'5~ o :tm~8~VL.t ~jjrl!~:!Jo~~f!X:jg~lf-*1* 

~H®~~n_.t~~~wm o 

•llli*~~~~m~•*•~J§-~F£/G.bt~mM o 
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· ••~~~*tt~lli~~~m••~~~~~m~;••m~£•~~~~~ 

tt:!:I!JJ 1HiH!lL ~fi, il!!~tff!~~~JI'l o 
· ~-~~£~~Mtt~~~~£~•~t~m~, ~*fi~-~~c*m~ 

a, f*£~) 5'r, ::If: .ill(PJVJJI~ti~~~n--'=J#a-T~Hi:fms{Jif§*~~ c :tm=tm~~~Ji\ 
~CJ1i12~ ), *.llil:¥~~ ~£8'-J~it't'i o f!ffls{Jr~~-IJl~~~;jjt~ o 

· ~-~~~~R·-~~~~~*fi~~·**ir~~~~~~~e~AA~ 

~>}t o 

• #ffl~~~~••mw~&•~~~~~-#~Im~$,W~~AA~>Jtm& 

-~~~~~lli~,*~M$#~~-tt*fi~~.~~~*IT#~fio 

· ~*•~~~m~~~••m~~£~~~mm;••m~£~••~u~~ 
-t~ j3R P /c7 ±m±-~z -H.!- 1=1 *ir..EL-!rtr:J~ § 
1ff\ :!I:JPP--t:l' j_!.\!m:r, 1~L7, :l()LEJg_~ l l=l•<!.' o 

· ~m••~~~~~i:f~£R~~~~~~~- o 

3.2.4 ~:m: ' ~iii 
• P,&A~~}flj~£~ 100% *1-T£·~~-~~; {i::Jk_~~.:fj[[i;f.lf)T~)(i:f:FJI~ 

~-*'l~t~ii, *1ifff~§~~$)j4f~B~£~u~ o 

• ~05F1:1!fi'LAI~U1E, ~1ifffiA..A.fft~~~~:!:f§iJ il to!G'f~1ifffiA ( ~otl,l!.~~~ ), ~ 

~~~-~~-~~~*~*~~~-~£;*ffl~~~-~~'~*fi~~~~ 

5f~·t!£W1ii o 

· ~£,~B$m~~m~£~f*,~~,m%,~•. I!JJ~~£mM;~£, 

tiB~i:ft.{§£f~~5f~~~ o 
• *ffl*m~•~.m~~~wif:FJE~~AA~~;~~if~~*mm~R~a~ 

~.*~*tt~Bffl*~~~~N,i\!!~-~~~~~R~~--~ff; ~~~~ 

~-~-~~*m~•~m~£~·~~~~ 0 

• f*£~~Jfl~f!mm&~~~~~**•£•.~•~~~£~~~~~~~~ 

~••·*oom•w~~~£~¥~B$,*)j4f~i:f~£*fi~~o *fflf*£~~ 

B~,~m~*~~~*~*fi~AAOO~o 

• *~~~£~B~~Jl~-~:m-&f*•~m~£AA~*fi~~~W, ~ 

~~Mm%,ir%,~&f*•£•~·*)j4f~~~--~o )j4f~£at-~~~m, 

~&*fi**•·~~m~m&~**•~•.m•w~~~¥~•*·*~**£~~ 
~)j4f¥~--~i:ft~~~£~1j ili 0 

3.2.5 )'~-E!~ 

· ~£~•$,~**~~m~~~~£~~IT#~Mo 
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· ~~~M~¥~~~~mmo ~~M~~•*w*~m~tt~B. u•~~• 

~HfP1~J§l,/G~t~I¥Jt"'J'b%~~U~ o 

· ~~~~.m%.~tz:sm~~~m~mg~~ o ~n~m%*~~~1¥J~~ 

fljJJffi:, ~~ti\Nfp:g,l(;fphflu~i~~ o 

• ~:1111-T!Im;f-J--f-~r~~, ~x>t1~~~/"'J'b, fPhflu~~;fJ;f-J-U.&nltJ'b~it~x~JJf 

~~.~-~~~~~-f-&o t"'J'bi¥Jtz:it.&~~~~M~•*m~I¥J/G~mt"'J'bi¥J 

~·~~~ic.~~tttic.~r:p o 

3. 3 ?=&t~:Em~~ 
~m~~I¥JA~-~m~~~*I¥1~•~~~1¥J~~~#T.~~~~~~f=' 

I£*%~.~®~~Tt"'J'bi¥J~~~• o *•$•~~~T~A~•mrm~~ 

f='J'b*~I¥J~~~~mJJffi:.X~frOO#~D~~~~m o 

3.3.1 "fu"3tHIJK 
~~~fi~~-ft~H~·*·~~~~W~D-~$~.1"'~*1¥1, ~~~ 

~t"'J'b~·*A~s"J~t? o x>J~fft!Jm;f-J-I¥J·*· ~~~~8"J~t?fi1JJffi: C ~ol%~~ ), 
U ~1fl:itz: J'b ~ BfO~ I ~fH!R I¥J JX\.~ft o 

~:bo~•fFEI"J, ~~~x>tfiUOOJ%i8JKl!lx8"J~of!iJ, u.&x>J:21Ji!iJ¥~rm.1Js"J'fffi:>J<: o 

3.3.2 ~~JJK 

~~~~~~D-~$~:i11Bo ~*~~**~l%·~~:i11fi%~Wffi~~. 

~~~m~~mm~-~~*oo~~I¥Jmm~tt~o ~m•tt~~~~--~~* 

~~~B"J~~fljJJffi: o 

3.3.3 m~JK 

-~-H~W~D-~$~. ~~M-~tz:J'b~ili~-H~t"'~.~~~~~ 

8"JJ±~.&:2~t1t~ 0 
•~~~m~•~~.~~·~~I¥JI£~~.~~~~~~0 

3.3.4 11!tii~W!K 

~ti~~MB~%~T~~~.tz:J'b-H/GW~B.~M~~~~#~~~

H~t:~o 

*m*m~M~I¥1.~~~~*-**I¥l•*fr~.~~~~~I¥Jfr~~~~ 

*' !"' J'b 0 

*ffl~m~:i11B~ti~~I¥J.~~#~~I¥JI*m~.~~~-fi~I¥Jt"'J'b/"' 

~t~mo 
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4 P.&A~~jftl'*' JfH~~ 

4.1 ~P:~* 
4.1.1 miliiJ 
~~~u~n~~~~~r£~*~~~•mBm~.m~~-~~~*~~ 

-~-(~~~)**~;~-MI£~~-tt~~~~m~-~~~0 

A~ffl-*••~~~£~~~m~Mm~~~~~~m~~~ o ~~~M 

m~~~tt~.~#~~~m•~~ffi-~~~~=~m~. ~~*~~~Mw~ 

~Mm~*$*~-~~~.~~~~-&~-~&~u.~~~m•~~m~• 

Z:.*o 
B.~mm*••~~~£~~~~Mm*~~~m~m~~~ o ~~~~~~ 

~n~m•,m~•-~•~.~r£~-~~~~~~~~~~m~~•r£

~.~·~~~~~~~~m~~·~~ o ~•r£w•~~#.~·~~*B~ 

•~-~~~~ ;•m~•~tt~~~~m~#·~~c~~-~-~~•-~• 
''i:; J§. 't /rlr ) l.n ~ .m): ""if o 

4.1.2 ¥1~ 

~•m~••~~~m*~~~~~~~~•. ~~•m••~~~~.•~ 

~m~~~~•.~~~m*~~~~~-~~~~o ~~•m~~m~•.~~ 

•~m~••~•~--~~n*~••Mw~~-~-fto 

~~-~-~--~. ~*~M·~~I~~*~~~~~-~-~fto 
A. -*~••· ~~~ffi~B;fiJ~~~,l~ mJ'G1-Tt£l~i£~M. r~J5~~~~m•• 

:fJL~M~~n~m••~B~i£iH£!.~:tlf~~B~, jlj)C~Y'M~ 3 ~I{V:, ~JJft!3~~

~J~, 11•~~~; ~~~~·JI~g-®[)ft~~•. ~IJ~~n, ~B~~~~Jlt!i: o 

s. m*~••· ~~B~£r~~*u*:tlfs"J~~M1f,J )r~s"J~~~••3w~u~, 1~ 

J5~~~~n~m~~ffi~Bi£it, 1'}~~M1fiJffl •• :fJL~M~~n~m••iiJi£tH£!.~ 
:tlf~~B~.~~YM~4~I~:~----ft!3~,M~---~Mm o 

4 .1. 3 11!t tm :f.fH!t 
~-~~~~~**M:t!f~~£~~~~~Mm~ffi~W~~~-o #ffl~~ 

*~?km:f~M:f! ( 7kl13-~) ;f!J:f~~:f~tffif)( ( fh\~~ )o 
*m?km~tmM~.~~~~•n~~~Tr~n~~~~;·~~~~•~ 

~~-~tt~~~ft;*ffl~~~·~~.-~~~~-~~-~tt~Mi£N; ~ 

1!ffl~~~~m~~, H*m~ms"J~14 c it:JHJL1-t~m) mq-=rwr_mo 
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4.1.4 !Wt~t~l!tii* 

~M•~~~~m~~~~•o ~~~m~~£*~~M•~~,W~~~~ 

:F£~ llm$t?J&~; •~ttH~ ~~ n ~~f*·m'(J(. ~~~:F:~~:r:m-JJ:C~&~ c *-* ); ~~J&:lffi::F£ 

fi:I:/JJ;.\;JllZ::t(~PJ3, /F~~Q(oj~£19J::S: o 

4.1.5 ii*tl9mtt 
~~~~m= ~~~*~m~s#,~~~~~~,m~oo%•~*~~,m 

1eBt m:a::m~m~~ ~:!J¥!fi:II~o 

~~*~=-••~~~,~~~~,~~-~~m~~,m:•~*a:mm:!J 

¥!a{] ~!z* fl:l m :t_m·t~L 
••*~=••Im-•~~~~-mwN~,mm~m:•~*a:*•~~

st:x>t~mn~tt.vH% o 

4. 2 ~=t9f:ntl r:J:t rm tz: £t:&W!tltt~ r:J:t f~ffl a{]i)!: iii 
~A~-~~~~£~~~§-fi~ffi~-~N!~:S:.ftN~o ~~~£~ 

1fl!~ffl¥U8{J;f~191~~·:ff~)'f-%1C1CNit, ~~!z-;f§~i1£{5t.. ~-Tx-f-, ftN?ttJT{St.~ o 

~~~-Tx-f-ffl~MM£~~-JJ:C£~~-'~*?t1t1tN~-~~-~~Sttm~ 

~191~~-~N I~-, 7g~BF£~Jjffl8{]~19l~~· o B{£ 0 Ell~{;$: GMP ~:MM!ifi¥J~i$ 
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~~-~T•*~~*~~~~~-~m~~--~,~~~~~~-~um 

~-~~~~-~ffi*~**fis~~mi~,m~~~~~~~~um~•~~ 

~~~~-' ~~~~~ft*~~@~~~-~*~*-fto 
tiJ'C*iLit?t 1;J {)(. 

¥Jlt7't~~*~ 1)(~*~-~~~~15Ea*t'!± ~~ti! -rm~:E.m~Jitr~Ui:it~~*~ s"J o 
•*~;;fHUf s"J -!fl. ~tt5f1Jt1Hffi. ~::t:r rP1 'ti o 

•*~~*~~~~~--~~~moo~-•·~~~~--~M~-~~tt 

ffo ±~~iJlt*#, ;j$£rt!L *lti.1*i~~#, 1fi%1Jjjc~ AID ~~Y&:'i:, ~-!zt~* 

mt£tn'Z o 

•*~~*~~~ffl~~~' ~~t'£~~~~~~ 0 ~~£~~#~-~* 

~~~~~#,M~£~!±:tz::g•~m~-£~~#o 

~ BT-9300ST a:JU:!L~*~1)(7J{9~: 

~uma~oo~~-·~,~•~t~.•~~- ~~~~•,~?&§~~~-•~, 

liF~rMJJt~:f:~trll~ 10~30"C, ~§xtr~~< 70%o ~fflBt~~*1-T~jl:~ii, ~jl:~iiBt 
~-:;j$£~~~$;~-~~~-*;~~~*~$; ~-lif~M~,*~~~ 

~~~~~~~~, ~~;j$£~*oo~-~~-~;M~•·~~~~m~£•~ 

~ ~Jt¥Utir~~ Hltfh:J't~moo s"J s%~2o%; 1)(H*~~~s"J~:'i: ~1:!t~£ s"J~~*~~ 

* 0 ~1:£7c~ lOf.lm 8"J1J\UJL:, M*m1JT*$5fiJPbl*~B"J~P[Iij!§(;J\; ~1:£;J\~ lOf.Lm s"J 
-~,M*m~*$5fiJ~*~~~~?§t7co ~M~~~~~~~*fi*~~, §~ 

~N~n~Z~~~~m~m~xt~H*~~~~~:'i:,~~~~~?§t~~,**m~ 

ii;J<JL: -T xt1)( H*1-T~ii o 
~u~m§~*fi~M-~,·~~m~~-~m~~*fi~~, -~~~ 

~m•m~•Mmlif~~$,W~m•~tt~~~m••M, ~~£!±:&~5fiJ•m 

~*oo;••~~~~~~~£~~~~m~~~*~m~~n~,*~,~~~ 

~m~*fiMm;*~~;j$£~~~*ook~~m.Mm.~~~~~~~~~;j$ 
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~T*~~·~~~n~.~~*•m~•~~*~~•~ttnm•ft~~* 

~~*B~~~~.~~~m-•~~ ~. ~~~§~m:~B*R~~m~~, 

~B~-~~tt~ffim~~ , ~B%M~ o *moo~~-~~~w<•*~~*~ 

1)(~f'1ti;JU~ ~ C JJF 1211-2008 ) Yr~:Jr?t:!tHirJlu~ o 

1:K~:ru!% 1)(~~% 

ifiWbtSM ifiWbtfiiJM 

JbJl.ll! :ff5&M~ 

;f)U1H2~ 

i.liiUl : "C , ~~ll % 

I. j~Xffi~J!t 

2. f:K~ifi!tl~l[~ti tl.Ff!E~ 3% 

ifi!tl~{J(if& 1 2 3 4 5 6 7 8 

D soff..i.m 

~tl i!:.:lfHJm fJ.ffi 

1:K~~tl~l[~'ti 

3 . 1:K~~tl~;f§xt~~ 11.Fi'1! : D 50 ffi ( 1- 5Jlm: ± 15%, 5- 20J.!m : ± 10%, > 20J.!m : ± 8%) 

tl.Ff!E!Jo/Jmt I# 2# 3# 4# 

tl.Frim Jlffi 

~tl~m Jlm I I l I l I 
.:lfHJm Jlm 

;f§xt~~ M 

4.1:K~:5HJ¥.7J ( tl.Ff!E: 21'-Mti'L::f;f§J.i tf)ili!ft A ~. 1:}JQtift B ~ ) 

'@CJf:/Ji'! 

fJ~1:}Xffi~¥o 21'-~!ll.JL:::f;f§J.itf)U!! 1 1:K ~?Hft .7J ~JJti 

~tlbt~it : 
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4. 3 ~9J::lfUP:~f&?!JJtl]~J~J:f:tf~ffl8{JW:* 

~A~-~~£~-~~--~m:tt~ , ~~'~*~~,•m~~*•' 

-~~~~-'~*~•~-tt,~&$,~M~,·~~~o ~~~m~*.~ 

~fi(~OO~A)~$~-~~~~~~~~~~~o ~A~-~~£·~~~~ 

§.!tffl* 3: 

~A~•~*•~•m~~~•~*~•**~~~~,~~~~~mtt, ~ 

~~~H~--·[~A~-~~*~·~-tt-·,~~~*KC-~)-·, 
ACI •• , NGI •• , ~-}fiJ i&~{)(] ~ o ]t~~~~~J=!=Ffxt~~£H{;J:!;iJ:t£8"Jf* 

• · •**~~~~,~~~~~mtt,m~~·~~~~~*•· ~~~~~m~ 
;f§:19W~*o BtEDE!l!ID.f* GMP ~Jltii:t~l¥J~i$~ffifr~ o 

~~~~-~T~A~-~~*~·~-tt-·,~~~*KC.-) •• , 
ACI •• , NGI ··H~·JfiJ45l~{)(i3"Ji5EfflHB::f:$J_ij! o 

4.3.1 jfj!ft!J :i:jtg -·11:~::1: 

~*~•~-tt••c ffl oo s )~m*~~~m~~m~~·~~~~~~~~ 

~-t-~ij)t#ij~~;t$£t&~~r;JH Plit!ii~~K. VJf!fijf*;f$£45l~~~P])t OJ!/Ji'SJ8"J~iH~L 

~-·m~~-~A~~~*~·~-tt[M••*C~~K)~~lli*~~ 

• ]; ~~19!u~e"J:li*1fiJ•~~~m~~:R'-fi~&P~:li*1fiJ•~-·ti o 

1.oou~:Jr1!: 

•~:li*~•~-ttM~1!=•m-JJ:t£1•.w•s~.~~£~~~m~.~ 

~*~M~.~~A-•MA~~~~~~K~.MMl~.M~s~.-T~A-·o 

.J[J:~:iifit&~~£iJt~~~e"Jilffi)Ji(~;N'ft;(¥JfiJ.o m~~i$1fiJm'f5'G~~~;tot&~~ 

~$. if3fm'f5t~;Jt;m~~-~f*fR o %JJIJ 19!u~;f~m ,~,M~lfu" C fJJ~~ 3 -t-1fiJ • ), ~ 

C n/2 MIFQ 4 -t-1fiJ•, n ~;f~m,~,m~ ), 0 C ~£ 3 -t-1fiJ• ), ;it 10 -t-:li*1f'J• o 
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~,~M~~~ 
-fu--------------------~-

~ ·"~~m@ 
~~£~ ~~ 

~f1~ s ~~M~J~-ti9&1i 

•~~~~-~-ttn~~=·~~£1•.*m~~n~•~~-~£m~ 

-=t5 'i=' 8'-J liiliJJt;::&VHt#ifiJI, 1lt1lt¥9lu~ 10 •1~~£ 0 jtr:p 3 .¥91U~i52.~ -=t5~]~B"J§ 

f@c, 4 .tffi-U~'i='i'SJ ( n/2) f@c{X, 3 .¥9JU~7kf@c o 

*ffl~£#~T~~B"J%~~~.n~~m~'i='B"J~~*• o 

~Jit~IJ~: ~~~~]~jf-, t4-frT~~1-tz-1!r, PJ#'IJ];;:f{f-fr~]~ o 

A.10 1'-¥91U ~~*'i=', ::S:~Y 91'-¥91U~ffi1:E+-~ffiB"J 75%~125% Z.I'SJ, H~$1:£ 

+-~ffiB"J 65%~135% Zi'SJ o 

B.lO 1'-¥91U~~~*'i=', ::5 2~31'-¥91U~ffi!11itf::l75%~125%, ~- 2 ·1~~Jb¥91U~ o 

::5 30 1'-¥91U ~~ * 'i=', Jm tf::l 75%~125% B"J¥91U ~ ffi/f ~ r 31'-, li ~$1:£ +-~ ffi 8'-J 

65%~ 135% ZIBJ o 

~~~~]~jf-, +-~ffim1:E~~JfiJI:f~l.KIB"J 80%~120% o 
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• 1:£~ mf pg :ffJ:A][1£ 71 25 mm i¥J I@ %?~~a; , ll!l ;:£ r ;W J'b 451::~ ~ i¥J-Yffij o 
· ~mfYffijD~~~~~-~·#o ~~~J:E~W~~~~-m,~$~~~~~ 

~~{j)$~ 28.3Limin( ± 5%) 1Jrt:~MJ~~~~· ( -E21M~~E\;f01~19!U ~-}flj ) Ml~ o 

·~~~M~tt~~WM!ili,•~mtt~~~~*A~~ o m~~~W*$#~ 

~i¥J~~~A~~@tt,M;W£~~~~M!ilii¥Jm~~~&~rl~~~A~•m o 

4.3.2 Wff~:liitr~ ( ~J$j ) &lfi: 

~~-*ftCW·)~W~~~~~~~ftA,~$mms,~$mmc,-~ 

mm~n-~~~E,iliD~~~F-~~o-=~mm~Hm~o 

~~•*ucw•)~wm-=r~~~A~•m~£~·~~~m•c••c~) 

:5t ;fJ1 J 8'-J i9!u ;:£ o 

~~-*ft C w• ) ~·~~III C ffliii 6 ): 

~i1~ 6 imt~Hiffi~ ( f&flil ) ~ii 

A: P~n~~@cft, ~~P~A~Wo 

B · tl1f.{ P~ $, ~ ?!ic :itt 8'-J 50ml I@ !fH~ #a t U ~, A D ];; 29/32 Jt$ D ~, te D ];; 
24/29 Jt$ D ¥ o 
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C: fl:J'f.{£JJi$ o 
D: -~:5t;fJJ#ti:, ~ 24/29 Jt$ D 100mll@~i?t~1!5U~, teD];; 14/23 Jt$ D~ o 
E: ~~~' ~ 14 DJt$D¥~D~t~ o 

F: tl:1D - ~~,00Wtl:1D7;14DJt$D¥,~Yffij~~M~·mCi*J*m•)~E 



--'=5 F WH, rj}ffi\ili t1 :7'1 24129 ~ t1 ¥ o 

G: ll!JEk, E8 ~~1$ifJt-Hfftl,QX;, ~ffl3:ff 41'-11:12:7'1 ( 1.85 ± 0.125) mm s"JumJL, 

umJLI=j:l,L.,:ff-11:12:7'1 2mm, ~!3t7'1 2mm B"J8ili!lmo 

H: =~?t:t!J~EL , 24/29 ~ tl 250ml ~ftJj=;~tE o 

f.&'~{)(~ft.ifi3t~ ± 1mmo 

[ 3k TifiHlli ~ ] 

l*f'F::lJl't: 

• 1)(~~~00~~, ~~:ffJ;J\\J£;57~, -T~?lifrr:itHrl*f'F o 

· ~m-~?t:t~JRol=j=l,~A~~~~-rmJ£8"1m~7~f'F~~~~. ~m= 

~?t:t~JRHI=j=l~A~~~~rmJ£B"1m~3o~f'F:7'1~~~.~~&~~$#,~= 

~?t:t!JRB"Jum*GB"18ili!lm-'=5R~~~~~ti o 

· m~~~1E=~?t:t~JR.*~~~ffl3&•w~~.•-t-~•~~~--t-~1lB"1 

f®L,~C-'=5Efrr,~~~~~JEo 

• ili tl F --'=5 ffii. :2 ~1H§ ~ , fJ fF ~]~)E!, ~ , 1JJ "'P ~ W A t1 ~ 8'9 4:. f*- ~1lE :1: ~ ( 60 ± 5 ) 
Llmino 

t9WJE:7Jl't: 

• ~-l!Jk~m:Wc~~~3~J!~ffl3*j}ffij, ~~z;b~nffAJ§" ( i*OC~ 10mm ), ~~z;b~~u~ 

j}ffij~~P~$ B B"J7.Kf~~L, ~~z;b~~-!1iffi~~L, J3.~-'=5~.1l':~-TIPJ-~1l®L o 

• fFJaffir.:2~1C jj1*-~A~~ 5 tbJ§":sL~P 3fkM 1 i'l\.; ll&r~A~W:JJN.:J'~ 5 tb, 

~~WlA~~~~~~.3fkMm2i'l\.; ~~:ffm1E*.~~~~w.1l~%~mJ£ 

jfk!J& o 

· ~•J§"-i'l\.3fkMJ§",Jl&r~A~~.~~.~m5tb,*ffiffii-:2~ o 

~**U1E: ~~:ffJ;J\\J£;57~, v~HIH~!Jm;¥JL-Ts ?tttm)GJ>-T;f.if,l.KnU:I:B"J I5%o 

• umMi'l\.IJ&~gm~J>.~#~S~toi'l\. o umMB"Ji'l\.IJ&~~~~-JE~•B"Jm 

1ijij 't':t ~Q ;fif !if )jt 0 

• :tw15e:ffl$'i'i:~t~H~B"JiJ\Jf!Jf'Ft3i:~~B>t, ffir.:2~t!F4:. t1 ~~~tX1W, ~;iti=IF;ff!z¥U 

~'4:,iJM~ o 
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• *?:lt:i': :7;; :f&~~Jt- , 1!fflfrs ]§-lit m'¥3t Bt~~®U£ ~ £1Hft!:). :92.tvi tF o 

4.3.3 ~f~~~~itflm~ 

[ :::II::_S!A.t7l l 
~5r..JI-D 

~t~WJ~~i"Fitr~ (Andersen cascade impactor, ACI) ;!ik$~1Ull:.-Tflitr~-frP, 

~~-*~~~~~~~~~~•J§-*ffl~-tt~w~~~n~~~~•·*•• 

-~~~~~~m~~~~~~~~~~~~*~o 

Aa~~s~.&•J§--~~~.~u~m~::!ikm.~Mm~~~~~~~u•. 

--~~~~-~#ffl"O"~E~~WMo 

P,&A~9J:]f1J mim~~1~~~~{'j:litr~ ( ACI) ~:i':~-~~~1~~!f'!OB"J~·· ::!ik 

§ frsffl -Tif1frP,&A11JIJ ]flj 8"J$XM~~ o ~tS='= m if{frP,&A}fiJ 8"Jflls:5t~~1-tr#'ti o 1J'#dllr¥Jl: 

-TJfiJ • tt# 1!ffl $ ~lfJl: -Tfl itr~~:i'::itt1-T;f~iJlU o 

ACI ~:i':l.K~OO JR.JlffOO 7, ACI UJJ!!JI~JM-* _!R.Jlf;f~ 4o 

~f1~ 7 ACI ~]i 

Fzf:¥)}_ ~BJIH&:i: ~ntR-t ( mm) 

0¥/}_ 96 2.55 ± 0.025 

1 ¥li 96 . 1.89 ± 0.025 

2¥/}_ 400 0.914 ± 0.0127 
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~~ 

3~ 

4~ 

5~ 

6~ 

7~ 

19lUJ£:/J¥t: 
• {I'' .5R a:g WT ,...... )j± 

A -tr~ "~' l3J 3i:.::::c<:.' 

~UtE Et94J~H1 o 

ll!Jtnt~:!i ll!lt!IJK"t (mm) 

400 0.711 ± 0.0127 

400 0.533 ± 0.0127 

400 0.343 ± 0.0127 

400 0.254 ± 0.0127 

201 0.254 ± 0.0127 

· ~L~~~~*-~~~~Et9~W~~~'~A~--Am,~WEI'9~D~~ 

L~~~~D~*' ~A~-Et9~-:/J~~~~~~ffl:/J~-~o 

· ~-*~Et9iliD~-~~~~,H~-~~,~~~~~-~L~~~~~D 

~s<;~~t,li:J!J;; 28.3Limin ( ± 5% ), :.kl~-~~o 

• H~-~~' ~~D}}.A~:'i': 5 t9m3L.l:!P~ ( ll!J!) ~t 1 i)z; IlliCfD}}.A~:'ii:~~ 5 
t9,£~-A~W~~~~,~(ll!J!)M~2?Jzo 

·~~~~1E*,£•~~fi,~~~~~;E~(ll!J!)~o ~~m-?JzMCO!J!) 

Mm,•T~A~-,#~,~M5t9,:.kffi·~~o 

·~Cll!J!)M?Jz~~~m~~,~#~S~IO?Jzo~Cll!J!)Mfr9?Jz~~~§~ 

19lu J£~ * Et9 1'1tliJH t£ fO ~ l&J !Jt 0 
·tn:~•*~' ;J\'L'•w~~ o ~~~~1.;£5~, ffl4hrbf*rffiT~1.J£Et9mifummD». 

·~~~fOL~~~~,Hl£:1:~~~~~~~0 

·mmmJ£••••-~~Et9~~H~~Et9~•~~~~~Et9~~*1E•~~~ 

-l£f*fRo 
•*ffl~&f*~T~l£Et9*~:!JY!,MJ£~m•~Et9~:1:o 

t1El!7J 28.3Limin Bt ACI Et9~.11:.~1~, ~·nq~~:I:Et9xt~*:lmT: 
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~11:.11:1£ ( J.lill) &fil:~ 9='1JL~J{fi{Ji%'1imt:5t:i: 
&fil:~ 9='i%·1imt:5tfi{J i%·iimt:5tfi{J ~~HIEI T-

~~J{:i: (%) 

d7=0.4 fil: ~ 8 9=' fj{J :il:, m8 C7=mg f,= ( C7/C) X 100 

d6=0.7 fil:~ 7 9=' fi{J :I: , m7 C6= C7+m7 h,=(C/C) x100 

ds=l.l fil:~ 6 9=' fi{J :I: , m6 Cs= C6+ m6 fs= ( CsfC) X 100 

d4=2.1 fil:~ 5 9=' 8{]:1:, m5 C4= Cs+ ms h= ( qc) x100 

dl=3.3 fil:~ 4 9=' fi{J :I: , m4 Cl= C4+m4 J;= ( C/C) x 100 

d2=4.7 ~~39='fi{Jifk, ml C2= Cl+ml .h= c qc) x 100 

dl=5.8 fil:~ 2 9=' fi{J :I:, m2 Cl= C2+ m2 J;= ( C/C) X 100 

d0=9.0 fil:~ 1 9=' fi{J :i[ , m1 Co= CI+ml !o= ( CofC) X 100 

fil:~ 0 9=' fi{J :I: , m0 C= C0+ m0 100 

~-~~: ••m·~~~~-.#-~MC~)~~~~~3,L~~~~

~%-ft(~~ffl)H*m~~mm•o ~-m~~-~&C~m)*~.#-tt 

~m~s"J~1JUW:•, &P 1*Z~IB;f\l:r1fiJ•o 

· ~~~A~•m~.m%Aom~L~~~~~~o 

· ~~~~~~~~~ft. ~*~~Am~L~~~~~~~mtto 

• :lJfriltlE*-mt•~mt. ~~tlmft~~~*8"J$.X~I*J12J.l\Z/f;J\-T 8mmo 

• :lJ*~~~~~•.m~~~~,~~~~~~m~•~m-=r~~ttm•m~ 

~•t.&7& oo :ItHi~ m o 

4.3.4 NGI 

NGI (next generation impactor) ~$~;fJl:rtlmft8"JJj-f!P~:i':. ~~:11--*JIJ 

~/G~~~:l1~3~•m*m~-tt~~~~~~~~~~•.••~-~~~m 

~~m~~~~~~h~~~-~~~0 

NGI :lJJ't.~ 7 ~jfll 1 1'-1*ZfL45(.ft ( MOC) B"J~!f~tlmft o ~ 30~100Limin 8{] 

Y}it:i!ffi ~ 1*1, ~:'!: 45(-~;fJl:E!"J 50% ~:X~i&ll:-12 ( D 50 ) :7J 0 .24~11.7J.lm o ~i~ifft:• 

ffi~pq, ~Y~ 5 ~~ D 50 :7J 0.5~6.5J.lm o 
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iii!r~B~TfJ J.9:(aJ ~:7'Jf§, /FiJHJxJ~Jt:1lli~1r8"JUt-L -

-~~~~~~$~~-~~~~~-~~-~*~®ko ·~~~~~~* 

ill~:ffl~*~8~~-~~~~~~;*~~~WM~#; ~W~~~m~~~o 

!*~-~)~~. Jt:1m~:t~*m~:rL Nit 0 

NGI -~l.K~~Jlr!.fflOO 8~ fflOO 11, NGI :kttR 'f Jr!.ffl* So 

A.r::I-

'\. " 4:¥1ri:l±l r::J 

~~f.jl{tj: 

~f1~ 8 NGI 3i:~7f_ijjB~H 

ilt'l::fLq!z:~{m 
(MOC) 

~ffi'ifl}fl{tj: 
+- 11'1:1189~-T 
~{.li:<f~ 

~----~lli:<f~1l!lr::J 

-----.... ~~--""7/'-.. *q!z:~;j>f:jf;~ 
I¥.Jm;l}fl)t~ 

2!1>t 4!1>t 6!1>t MOC 
6 -i"tL 52 -4'-tL 396 -4'-tL 4032 -4'-tL 

I iQ,t 3 iQ,t 5 iQ,t 7 iQ,t 
I -4'-tL 24 -4'-tL !52 -4'-tL 630 -4'-tL 

~f1~ 10 NGI ~![O~JL 
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~ll\1 

tM?t~~~ 

1 ~ * llljfnt][1~ 

2 ~ • llljfnt][1~ 

3 ~ • llljfnt][1~ 

4 ~ • llljfnt][1~ 

5 ~ • llljfnt][1~ 

6 ~ • llljfn_t][1~ 

7 ~ * llljf~][1~ 

Moe· 

t&~if>f7*JX 

l&~if>f*rnHJl~JX ( R.) 

1 ~I'Jjtnj~@;ifmWHBJRE ** R. -t c 

2 ~~·~~@;~fffiWHBJRE •• R.-t c 

3 ~llljf nt ~l$M'fflH4 i'BJRE ** R. -t c 

4 ~llljf~~!$M$14i'BJRE ** R. -t c 

5 ~llljfnt~@;it$14i'BJRE .. R. -t c 

6 ~llljf nt~!$M$14i'BJRE .. R.-t c 

7 ~itlif nt ~l$~t$14 1SJRE ** R. -t c 

MOC llljf~~l$H$14i'BJRE ** R. -t c 
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)(" wT

~===-II-' !&'Hcg:IWI' 

//F~ )(" ::tl 

R.-t 

12.80 ± 0.05 

14.30 ± 0.05 

4.88 ± 0.04 

2.185 ± 0.02 

1.207 ± 0.01 

0.608 ± 0.01 

0.323 ± 0.0 1 

0.206 ± 0.01 

~ 0.070 

14.625±0.10 

0.5- 21J.m 

0 ± 1.18 

5.236 ± 0.736 

8.445 ± 0.410 

11.379 ± 0.237 

13 .176 ± 0.341 

13 .999 ± 0.071 

14.000 ± 0.071 

14.429- 14.571 



7fl!UJE:1JY!: 

• {>l:H~~oogc~, ~I&~*Fii-TJittr*J, ~nttgc~-:r~:m:st~_t, ilfl:iJE;frl&~ 

*Fxtm~=fffl3t~.;f§m1.llii o if _t~r, 11fr-=ft~, ~1)(:Hi$tt o 

•ft~m:HAQ~mAL~~~~.ftL~~~~~~-~gc~if~~~~~ 

!CoHo 

·~A~iimAE, ~~~mftL~~~~~*f~~_t, ~~~~Qm~L 

~~~~Qf*o~A~ii~~ii:1r~m~~~~ffl:1r~-~o 

·~~m:H~WQ~-~~ffi~.~~~~~·~L~~~~*Q~~~~w~ 

30L/min ( ± 5% ), :*ffl·~~o 

•H~-~~.--~A~ii5~E~~MC~)MI~;·T~A~W-·5 

~.-~mA~~~wc:Hr*J,MC~)Mm2~; ~~~mJ£*. -~~~~.~ 

~~)1\(;~.mJEM ( ~) IJ&o 

• ft~E-~M C ~)ME, .TPJkA~ii, itat, ~1~ 5 ~. :*f:fJ-~~ 0 

•MC~)M~!J&m~m~~.~#~SttiO~o MC~)M~~!J&m~ilfl:~ 

7fl!UJE~-*~ll1iJHtifO~i$JJt o 

• ifF~~m:H, .T L ~~~~fQ~OJ~Wc:H, ~~~~.mJE5r, ffl;frJM!frrffiT~.m 

J£~mm~m.#J£•~~~~~~mo~H-¥m, rrH~m:H.~ntt~I&~*F 

-IPJ·T, :5tJJiJJE·l&~~-l&~*Fr*J~~4WJ#JE·~~~~~~~Ro 

• *ffl;fr£#rJirT~.mJ£~:5t;fff:1JY!, tfl!UJE ;frm¥ft 9=' 89~·0 

;frm~~l1::~15:, ~~R•, ~~J~IEI-Tx1m*:tmT = 

~ll:1H£ ( J.Ull ) X 
4i~~ 9=tm~/qJ¥.J 4i~~ 9=t ?tdinlt?ti¥J mttnJt?ta9J:tq~N.:r 

mttnJt?t:m: J:~Ril: (%) 

d7=0.34 X q 0.67 MOC, i.m&l; 9=t i¥Jjt, m8 C7=mg h= ( C/C) X 100 

d6=0.55 X q 0.60 ~~ 7 J:j=ti¥Jjt, m7 C6= C7+ m7 h,=(Cr)C) x100 

d5=0.94 x q 0.53 ~~ 6 9=t i¥Jjt, m6 Cs= C6+m6 fs=(CsfC) x100 

d4=l.66 X q 0.47 ~~ 5 9=t i¥Jjt, m5 C4= Cs+ ms /-.= ( CiC) X 100 

d3=2.82 X q 0.50 ~~ 4 9=t i¥Jjt, m4 C3= C4+ m4 fs= ( C/C) X 100 

d2=4.46 x q 0.52 ~~ 3 9=t i¥Jjt, m3 Cz= C3+m3 fz= ( CzfC) X 100 

dl=8.06 X q 0.54 ~~2 J:j=ti¥Jjt, m2 CJ= Cz+mz J;= ( Cl/C) X 100 
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~Jl11:12 ( J.Ul1) X 
1it Fzf ~ ~ Vl:fJHt<J 1JfFzf~ ~ f.!Ttl:nMH8 m·Jt:EnX::5ta<J .mfRli9-T 

m·Jt:EnX: :51-:i: .mfJ~:i: (%) 

Fzf~ l ~B<J:i:, m 1 Co= CI+mi 100 

~~**IJ J£ : :f!Him~s{J7f;j')'f~~*, it~;(:E P]k UJ~PJc~, L ~:lijjC~J:m%~~ ( ~Q 

~m)R~~-~mm•o ~•~~~•m~c~m)*~,it~~J£~•~•m 

!0•, l'l P 1~~m*Jl:rJfiJ •o 

4.3.5 ~~ft'J ®J1H)( 

~mWM3'1C~~~•m•~m~wM.~~~m~~#~~-~. ~~-~ ff 

h~~.~-m·~~~~tt~M~~*A·M~~~~--tt~~'*fi~~~ 

=tth'!t flf:l:ti a ~•J?IJ r*J15s{J1~:tt~fltr,egn~~m, r~~~ttfl¥¥Jt~*Jl m ~mJ?iJ ~ jql 

mm~c~m•~~ttn~~~).••~~~~~~~~~~~~~~~~*• j 

•=tt~~~-,M=~~%~~£-~*it~o 
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~-Jf1J4~·{)( ~:!>t l~~;jq:, :il~¥flttffi;j'Q )' ~ 1i*'i1f5_f4g o 

~-jflj~-1)(~Q£ffl 00 12: 

~•J?IJ13tiJtJ'b¥9!HJtn~ = 

~13tiJ\J'b, il':. -20"C~;1t:{lli~lirliii.OCI~$~{] l;J\Bt , ~tl:l, illdtm:Ii13t-JJ\J'b*Ja 



:g:JHt:~ R~ n . JE:'i: ~~ . ffl x m m m~ n;WN * 1± 5J R~ n ~ttJ :fEr 121 we 1¥1 ~1r 1ii:'i:~ 

- ;J\fL , 1:!tii\ & ~ ~~ i¥J ~ fL :::fCIN¥11 ~JJtf.llZ,@!. :Ai~J~-3&, 1& tl:l m mat m7C ~JLnHM 
M~~tl:l.~~~~~~.~~M~aa~S~ili o #m*ffl~fflNi}~ili~M~ o 

~a~M~~wxm*m~~.#~miJ-\&~•~xm~~~m%.~~~ffl~m 

~~m~~~~o miJ-\&#m*ffl~~~Hi¥Jn~*ili.~~*;W~~ o 

P,&_A ~9J:jflj i¥J!:EF:ct~J¥!-7Gt£1fflj ~~%# ~ "3 !:EF~:FJI[" ~' :2js:jj[l1~,~,b\P,& 

A ~9J:iflj i¥JIZ::NitnOO:itH1"fr~ o 

5. 1 §tiif§g•t!~JE 
ffl-Tll}Z.A~9I=ifiJI¥J~~l&;l;fJ*~EI3~:'i:mnX;S1£!: C f!PffifH~, R~i'l, ~glJ'}]~) ~ll 

nX;, -E13'iS1f1PJffl:boi¥Jt~11E ( ~~r~%1¥J-fit9I=~flliflj:Ai.t~~ )o B-ill.-E13'iSil1H?-!j:i¥J=& 

-EJ.~ o fflT~~Jl}ZA~-~~j[i¥J~;ftJ·~' ~~--,-~,~-~~~M-o 

rn-Tll}Z.A~9I=~~n~~1±~m~M~;•~. ~~mn~!:E.~~%-h\-m.•*~i¥1 

~f!l(~)•~m#~ff•~~n~.~£m1±1¥J~~tt~~~tt~Bo ~F&* 

~~~~~$~M~~!:E~~~mmF&*fi-E1Mffi~ttM~.~~~%~M-~ 

~{~F&~m~ili- o 

5. 2 g~~~~~tfE 
Jl}Z.A~•~i¥1~~~~1±~~l&;ffitt*~~.~*~nm~ffl-r•~•~~M 

~mWI¥Jff~ o ~~-&rnm,~~m~nX;o 1±~&e~i¥J:ct~~.~-~ffl-T~ 

~~~~~3&ifiJ:A~lt1ifH o 1E:AR~i'l!J!U£Jl}Z.A 4.9I=ifiJ1¥J-*liS%, R~I'1!16,~1±F& 

B<J:m-t-!:Ei!JfiiJW'J~, ~~~~~~~~11!1t-%:d:;~$"!{, # H~iiEII!1tMI¥Ji*~RJ!.~~:E.W.tf: o 

m~-~~~l&;ffi*~I¥J~~t£~m~ o Wm~~l&;ffi*~!:EF·~·f*** 

fi$it#~U~:AW~.1iiH~!:EF•~at~~~~l&;ffi*~I¥J~~~~o $m~* 

fl:!:EF.xt~:'i:$1lJ:i¥Jtf:~~iJitlii\, ~oR >J, R~ i'l~~~-~, !Jg~~tL, PJ:m:!IR-~ o 

·-~~~l&;l;f]*~i¥1 CQAJU*, #Jlif!~M~i¥J~A:t~~*1i{~?JV¥11~~ o 

Jl}Z.A~9I=~~~l&;ffi*~I¥J~A-H-E13'iS~~mfflM·i¥J~~fll~tt,M•i¥J 

~~ttC~~m~ili-),~~~i¥J1E:AmnX;,~:'i:mnX;S#i¥JR~,l&;Mill#i¥Jl&; 

Mttn$~,1E•~ni¥11E:A#~,l£•~nl¥lm~&~,mff~~i¥Jmffttn$ 

~' ~~~-~&?',&-EJ.~i¥JM;f:--J.·'~~ o 

ffl-TP,&.A ~9I=Jf1Ji¥J&?i&-EJ.~ c -0"tl~11mrs-~) m~jgF&:Ji1:!txtrMJJti¥JWI>'f-~1? o 

~~. ~:i!ffWf5'r~1?1~m~at, &?i&-EJ.~i¥JM.t-t•·~flt:f.W.)g CQAo 
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5. 3 311i9JH 
~m~A~-~~~-~~u•£~•~m~%~B~.~~n~~ff~*~ 

-F~~~K~um;'*__r. ~&~?&:u•-n-=r. ~IK~ ~~JI'l, 1.t1~ ~~ nJE:::~:~r*J s<J~~. ~~ 

%~ft~~~~~~~~~-*o %~ft_t~~~~~~~A~~~~~tt*** 

Wo ~~~~£H~~W~.-~~-*~::i:~M~~~~::i:~~*·~~-~~ 

%~ft*~~~. ~~~~£~~~Mr*J.M-~%~B~*·R~,%~H#~ 

%~ft~#~*~tt.~nm~u~&$%~Uo 

5. 4 J*~-H"1 
~~~~W~tt~M~~~~T~~An~W~tt~~~~£*B~::i:·tt~ 

~~.~~~~~£•J£tt~~~,mmtt~m~~~¢~~~~~~~~~~H 

An~~~~~~£~AttW~~~~o 

~~~-5~M~-~~~N%~,5*~00~~,5*%~-~~-*%~ 

W1-t'lil1Q*1-T~~, t~JJ 1J£1Jit51-tfrr ]§" API ~t~,li~J-f ; i-¥1ft 8"J1Jit51-txt1!Jtl JfiJt~'li 

•5~~m~5w,~•~•~m~w••~o M5~I£~w~~*~~T 

1r00: 
A5W~~~w~~§mM5~~~~~,*~~N,*~&~,5W&~, 

-m~~-·5~~&~~.*~M~~*~~m~¢~~~~~mtt; ~-~• 

r£~~w~~§mm~~m~~~*~~N- ~~&~,~~mN~~~~~~ ; 

SililiW$*I£~~*~~1!Jtl§mm~r&N , &~ ~ fhiJ}L = .. 1-t~H~~m~~~ 
B.~~~-51§"~~~~%~*~~~*~~~~~~-~00~~,5*~00 

~~,5*%~'**~~~~£~:§:~*·~~-tt*fi~~ o 

C.1Jitf'Jil§"~t-·H~Bti'SJ~ffl, ~xt~§~1r:t\:;fllfit:ffM~~*1-T~~o 

5. 5 ffiUJftl :~a~!U~HimH1: 

~A~-~~£~~A~~§m~::i:,~J1Q~~-~~,m*~::i:~-tt .• 
~~~~::~=,~••:t.t.~~~,~-~-%~~:§:, ey~J-f~,**~::i:,$~::i: 

c ~;t<;J.~;foM%niJ ), 1Jit~~fft~. ~H~•~..EI.$:if~f!:J:s<Jt~'li, :~m:JCfi:J:R ~;fo~~nm 

*::i: C~::~:~~~~§mm~~::~:#~u~•~~~m•.~£~&~cM~•m 

$:$%~~~~~-~~)o ~*~A~-~~£~m~~A%~.~~~~~~~ 

~MB"J~~~£ CQAo 
~A~~~~~A~~~*~)JQ~-~~~~M*.~~::i:~M~~~~n~ 
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~·*~~*~~~-~£~~*~~~•; ~~~BWffi¥~mn~~-~m• 

~**ff-~m~.~~A~~M~£~**~MM$;~m~tt~~W~~£~ 

-~~~m•~•~~-~~~*m•~-tt.*~•~£~~-·~~~•*~0 

5. 6 ~Jl:~t!UJf~ 
~A~•m~~ttw~~~~~-~®~~~~~m*~.~~~ <~~~~ 

~~tiWR:tt:f:t~ !iT-l*JJ1U ~ ~~3itjj{,:f'J o P,&A ~•*u ~ T m1-T:JJo:l! iit®~-J~J!:FJ~®. 
~~-~~~~m~~NM&T~n¥~~WMtt~~~~£*m~~~§C~M 

~~~---~~~N~~N*~- ~MC~-~M~- -~~~N~)~~~. 

~~m1-Ti$£ ~1~~~®~rll!N1l~~®o 

aw~~mn~~~A~•m~m•~~~~~~~.M~~~~w~~m~ 

~£_tml§s~~~,ij:~W~ii\®~~-~~1J!ZI~1iz, ~O.lEW. fftlW. ;.Kf~'li& 

T~~A~•m*•~~~§~~~o ~*~~*~~m~~a·~~~~~~£ 

m•.~~tt~•~mQUJ:fi-~~~~WR:;~~~~m~~¥~~~~-~~ 

f!:j:, ~~,jj:~•stm QI&J3:~~1izm1-TWR: o 

6 4m ~f.~j.:g l~ 

6. 1 ~rm~lfts9~~-Vf'JJm 
6.1.1 ~~B91it#1fJl 

m•~~*=~u~~n~m~*~•mAm~~J§.~~~~~~~~.a 

-~~~~£ftoo:fftl, ~li.:@:Jrt52%~mf% o 

®-~~# : ~*S*~A~-m~£~**~~-~.M~~#~~£~a 

B~~"X~~ --@-~~t£11JUntME, ~1iJH1:~:7~N1~--@-~.t-J.~~£1it~~:1t o 

6.1.2 ~~B9~:1! 

WL:!Bt1f!J*S*~~ff~~, $tu*~~~:ltt1-T:JJoff*-f*t~ffjJ, if§*~ME. ~:@: 

~~--@-~*·*~M~~. ~li.MM~m~o 

WL:!Bt1fiJ~~f*$ffl.t-J.illi~~:@:UJ:1-T$tu*~, !16'~Bt~:l:~:fJO~~nfME o 

6. 2 ~00 !:311~1-r 
6.2.1 JH-*tfi~.Ej ~~f~~;J. 

6.2.1.1 ~$fflt-J.~~MifJt-J.~MFi 

A.l*;f:-J.~, $ii;f:-J. 
l*#~~-~ttm~~A~•mttn~•*~~.J?s:®~~ttm~~~~N* 

~-~~ . m•N-~oomm.~m~N~o ~***mn~~A~•mttnc~ 
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~o1t~~1EtL !/~Jfj_~i£'11:, PJDJkA't'£) :1f¥f:(:E~u~, i:!LDlZF~E21!JUJffi;r-t~fom;r-t 

8"J?)(7t 0 

¥~~~ n}kA 4:.*1fU "P 8"1 Jffi;t'4~*-li:J.t:k;J\Ji 1lt DlZE21!JU 1± 1 OJ.!m ~J r, ;a; "P :k~!l&DlZ 

1:E s~~ro ~*fffi~~*-li:oc7t~~mDlZ•E2~. DlZ1:EmDlZ•*#~*~;i:!LPJ~ 

~A4:.*m~~-1±Jffi~~Ar~~*-li:oc5t~*B*-~«~~~mo 

B. ?§::Hlif l;r]*~ 

~A4:.•m~~~*~1:E~?§::H~~nm~~?§::HW~tt*~"P.~*~~~ 

~ffl -T£ftt~~~WLM5fiJYf~ ~ ff.f.J o 

~A4:.•m?§::HW~*~~~m~~#~DlZ*mx•, x~•tt,tt~~1E~ 

M ;r-t 1!JU 1} _13_ ~ Jffi;r-t ~ DlZJt.:1f ~~f ElM§ ?§:'11: o 

~n , ?§::H~~-DlZ~~~*B-1E~~-E2~C~*f~,*·R~ , ~n~ 

i1H.W.;f~, ~~JI'T9J~~ '11:, ~til~~) ; ?§::H~~-Yr*li& EI"J m't5trjff:/GDlZxt~J'b~A:ff 

• $:1m ( fifi~ffii ): ?§::Ht!L~.tJ "fifi~ffii" ( ~00 13 )o ~£$mli&~E~?§::H% 
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~~n~~f"£**·~:Jg~-~~ffli¥1~ni&t* o B~**M~~~W~~m o 

TOO-~T·*~N*~~i¥1~~ - ~ffl~B:~-~.~~-~1¥1~-mM~ 

fF:lg•~m~~~~.~~~~IV-*m~umm••~i¥1•*~ffi-*~*:ittfiB# 

~i1fi fF, {El.~JniJ~/F§~11£~1)(ft1:1t!E. •• i5(1¥J~-tliJ!$, J)J~E13 ~1)(ft*5t il:iJ IMI 

~ U~;f]l:yj!lj ~* i¥J {{ffj_fij 'li o 
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[ :::tt:.Sl!A.t1l ] F.l ffi. ) I -D 

~:YMii:JJt:5HJT1)(~;ftHJili~*li:fJ~15e:~:Ytf'~~M~-!j~JE.I:£JI!~*i.9ltliJ\;fJ'i:JJt:5}::$1¥J o 

~:YtJt-~11tt~t- 1¥1 lf!. 1~:t1: ~tlksli i¥J:Jr rP1 'ti o 
~:Yt;fJL:J}t:5}~~~~~n•i¥J~~M~~-n•~JJt~,•~m~,~~tt~o 

I~EI3~:Yt~, ;f$6t¥tJ!, :Ytft=l*i.9ltl~, 1§%fjJ:jc;& AID ~~~:i':, ffl-T1)(~~1fftl~ 

~;fli:;fii:f~jc;j\])t:5} ::$it~ i¥Jit~;fll~fm::\LH.I* ~tJlinlt o 
~:Yt;fJLJ}t5}~~~fflT~#~,-#,~~f'&'b~i¥J;fJLJJt~~ o ~~&'b~~~ 

:tFzi.9ltl t;5 * ~ fJM-¥1±~~ , ». 1iJf £¥U ~f' ~ •1se:m ~- 6'b Jlil!1)( ~ o 

~tmm~&'bi¥Jtt~~m•tt~.~~~~n~~~~n~;~~n~m-rn~ 

m~m~&'b~~m-r5t~~~l¥lm~&'b.~~n~m-rn~*mtt~~~~*~~ 

~8{Jf00~1jj;~&'b o i$£1H-~~~m~ { ~00~#1!) JiJJ1U 0982 ;fii:J}t~;fii:J}t:5}::$1.9ltl~1! o 

~T~~~•I¥ln~~h.~~~tm~~-i¥1~*~~•1¥Jtt~~~:Yt~1Jt5t 

~~mB~~n~.~~-~~~~.n~~§~M:~ft*~~Jiffl:tFE~-~~ 

n••~tt~ffi~~~-~~:5tMho*ImOO*it·:tFE~~W{~:Yt;fii:J}t:5}~~~ 

<1H_mm) C JJF 1211-2008) §TJ£:Jr~m1~19ltl~o 

f)(oH~% f)(oH~% 

i!iWm: s m iftltlm:~m 

&=6Jlii! ;ff;:&WJ~ 

;jjUftic:Bt 

ilffi_N: 'C, i~N % 

1. )'~ %1\1& 1tf 

2. f)(oHiftltl:!i£~·11 :fJ.Fil~ 3% 
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1Y!~ ii (Xi)& 1 2 3 4 5 6 7 8 

DsofJlm 

1J!rj :i[1jl-tg{i Jlm 

1St.~ ¥9!~ :1:1[ ~t!: 

3. 1Slf,rlf1J! rJ :i: t§X>t*~ fiFI'i: D50 {i ( 1- 5J.!m: ± 15%, 5- 20J.!m: ± 10%, > 20J.!m: ± 8%) 

;j:jf li !JWJ JJD: 1# 2# 3# 4# 

;fff-liti Jlill 

1Y!~ il:ti Jlill I I I I I I I I 
f ±g{i Jlffi 

t§xt*~ M 

4. 1Sl~:5H#fJ Cfff-li : 21-~!i! lz:::ft§Ji Bi]ili~'d~: A W., ~JJ!H~: B w_ ) 

Melt:Jri't 

~~~X!t~nu 2 1-~!i! }'[::ft§a BiJili! 1 1St. ~?t~~ jJ w_~rj 

jJ! Ij iJ.\~i!ii{?;: 

4. 3 P,&A*Yf*ffUP6i!lf&iiJJtlJ1~!=f:tf~ffl8{Jl&!:* 
~A~•m~£~-~~--~ffi:tt~.~~·~*~~·*•·*•~~ 

oc . **·•~~~m•. ~~m•~-tt.~mtta~. •~~~ o ~~~~~ 

*·~~B < ~ ~~A > ~S~A~m~~~~ffi~~~o ~A~•m*m~~m 

~iJ ~;f~y~~ii1lr~~5'~%7't7't0Cit , ~ 51:5c~if1H~. i-14f{5C EEL ~:l(f , *%1~~~{5C ACI 

( andersen cascade impactor), NGI (next generation impactor), )(j(~jiitr~ , ~~Jflj• 

~-tt~~••· •~*~&. ~~m~~~o ~ ~EEI. ~:7C.lfffl~~M£Rm~£ 

s"Jf* • . ~5'~%:Jbf[;0C itR~51:5c~if§'@.i-14f{)(ffl ~~r~~*·· *·~~OC . ~*~~ 

~ , 1J~~~~ffl8"Jt~r~~ ii1lr o ACI , NGI , x.R~IHlitr~r~~~--ffl~1JPHIU11:~:1fiJ. 

s"J r~~ ~ , 7'1 n]ltA~ •:n:u s"J 1t m t~rJJ~ lR: * 0 

t~m n]ltA~**'l~:W~ffl%, ;f~rJJ~ r.m-&~o~: 

itift!J:i: $J1:1J:i: 
JJD:il: ;fff-ft~1Jl~ :r.m f=l 

Jlle?IID! i't~Li!ID!, Jit:WID! 

•t'£tft + + 

~~lj + + 

::ff:k!JWJJJD: + + 
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~j]:~ :JI ~j]:~ :JI 
)YJ:;I:;fl.Fff:E~¥ffitlJJ! § 

Mt~JJM r?Hi JJM , r:w JJM 

15:1: + + 

15:1:t5J~!Jr + ?e!?iJJM ( + ) t:&:JJM ( - ) 

7.](:51- + + 

t!HIB;fJL: rftiJ;i: + + 

Ji:J!j]:lj;l:t!g- tt + + 

;;fm·Jf±i~;fJL: + + 

i~~!Jm + + 

~j]:~ ;I: IQZA;t)i3f:j]:~,~,IQZ~ - + 

*JI'H;&Jt(;jji-dJ:Hi~~;Efx:1Ji5Bt, iiftfrt~;fffi@:kfl:l!D: :Ji f-1if (mass balance, MB ), 

m!:Ji 9=tffi :2''4:. 1#J.JJ~;JfJL.1:£ (mass median aerodynamic diameter, MMAD ), mnr:H~ 

$: ¥,& B"J ~ fiO ,ti;, :Ji ( impactor-sized mass, ISM) , JL {ilJ f,j ii {ffia £. (geometric standard 

deviation, GSD) fiJ1~giB;JfJ'l.-TJfU :Ji (fine particle mass , FPM) ~o m!:Jif-1il'B"J~lU\t

%::7'1 85%~115% o 

s ~r i1J¥ t.Q mH 

5.1 IZ:biit 
~A~-~~~~~fi~~~-~~I£~~~~~~·*·~-~ttm!,~ 

~~fi*~-~~ , ~~#*,~fi~~~~~o 

5.1.1 I~i9:itEf9,~,-f*~~ 
~A~-~~I£~~~~*~-~~~~*~~~~~~M&.-~~~~ 

~~~~~~~~~-~~&m~I£~~.~-~~~~~~~~£I£,~~ 

*tli5~P~I£:itt1-T~~~~~•s"J~WJ, 1EI.~Xi1?:~~~}GJ,~Jt*l!D:~if§IPJB"J, en~ 

~~I£~~~~~.A~~*~m~~tt:2' ~~00. ~-~~~~*·~~£~ 

l!D::I:~$>1( 0 

5.1.2 ttJ!t*~~ 

tt#~-~~~£~I£~*~~£~~~.~~~[PJ~~~~~~-~~~ 

~£~I£~1!D::Ji~~-~J;;§~,J;;~~~fi~~~~I£~~~~mB"J~£~ 

~-~-~~~ o ~~~A~-~.tt#~B~#$:kB:I£~B , %fi~~~B, 
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~J£tt::tJ~i&":it:f!Jm1silitiiE~ft o 
A. IZ::~f$ 

~~~~m~~~.~~~ttW~.-5E7ffi~~*miZ::~~o ~IZft~ 

Mifj~, $J111'J~JG])t:fi}lhA. o 

B. )t;fJT::tfl'!~f$ 

@~~~~?t~::tfl'!~ft::tf~:f!J~~m~.•**•m•~tt~~~~J£tt:f!J 

m•tt;~ffi*~**•~~~~ttm~m£mAm~o 

C. ~JEt!:::tf~i&":it 

~tt~~~~J£tt::tf~i&":#.~?t7fi~~~£mA. ~-~~~£~~~tt 

;tu~~~ttmf;~t~~ 3tt~ o 
D. miSilitiiE~ft 

~A~•m~.~-~~•mttm~.~tt#~ftttm~.$•J£~~~m1S 

1J"it1J1-ti;, Jt.Jtt;('Jilitii£, ~~-~1-Jj~f='~B~~~'tiJX\,~~ o 

s. 2 mf~-'f!:JG 
5.2.1 }Jj{;Mm~tl%"ft6ttJll! 

~~J~~~~HiP$Ji:i!, P~A~•if,Js~J]Uf:-J-m;tJL:JJt7c;J\~1\t~~111U~ lOJ.Lm t:XT, 

-~jc$~~~ 5J.Lm t:_Ff~~~~£*~'~1-'ti1-t11JUJE o 

~$~-~~::tJ:rtm~~~o A~~::tJ:rtm~~~~£~oc?t~~~*·~w 

~~~ttm~H-~~~~-ffi-JE o 

~U51H5EJfl:fJLim~W, 1~~1-tttifi ( ~Umif:-1-J!Jl\ Jttif:-l-&.7J, ~W&.7J, ~WfiT;tiJL 

oc,•~~&~~),i&":4~%H•~~ttWfi~~~o ~~-•~~ttm~m~~ 

~BU#, &·~~:f!J~-~(~~'*?t:f!J-~)~~ o ~*~ffl~-~-IZ, 

~ttm~~m~m=m•~mA•Jtt~J!oc ,~~&.7J,~~~~:f!J~~~J!o ~ 

*15Effl/milfE~1!rtf*:$*. muttifi~111Umt:J~ffi= m•1*oc, &.n , rllil.~, =-.1-t~ 
;tum~m•s~~J!o ffi!:if:-J-m1~~1-t~ws~~~ffitt#~*m ~~~*ffl~ "3.2.1 ffi!:if:-1-m 
~1~~1-t~:Ej[" 0 

ffi!:~m~~~oc~~~-~~~w~~~ o ~m~~~~~~.n~~~J£~~ 

J£~M~. m•~~~mft~~~~~~~~J£~~~~~0 ~~-~~~~~~ 

~~m~~~~~~~~M~~*~~ffi~~~A~•m~£~*•m•~ttc~ 

~Q~~l#JjJ~;{iJi:1:£5t~ APSD ~ )o 12SJJ.lt, ~~~~1~~1-tzJ5Jtt1-T1JWP"zt~. ~ft 

W~~~~~oc:f!J~oc~#T~~JE~~~~~~%-A o 
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5.2.2 ~ft!J 

~~~w~~*~~~~~mN~~~m*~~~~-~~-~~0 ~~~~ 

~~~~ffi~mN,~~~mN~~~~®••~~~ffi~mNo~~~~m~# 

~~~MmN~~~,~~~~'~*B~~~So ~~%Wffl~~~~-~~~ 

~m*~-~~~~~~-~~-•tto •~~*~~ttC~~'*m@~,~N, 

~~tt~)~~~~«~--~·®£$~~A*·~~I~#~o WE~*~* 

~#P,~*~~ 3.2.3 ~1lJU o 

5.2.3 :ft:tl 
~«~W~~%~~~«~·~~N~~~SMN~~~£&I~~~ o ~~ 

~~~~~~ffi~mN,~~~mN~~~~®••~~~ffi~mN o ~•~~A 

*•~~~~w~~~~~•~«#~~~~~~o ~•~~A*•~~*~** 

~~-~%-~~~~~,@Mtt~o ~~I£$~~A*·~~~~~~«~• 

~s<.J@~H:L W~fflit*~*~ #P-~*~~ 3.2.4 ~!lo 

5.2.4 -E!~ 

~A*·~~~~-A~~~~@Mtt~*'~#~~--~B,£$~BA 

*1-J@~t~~:f?~*:fk.~~~IEI* ( ~ot~N) ~~o[Q) o E8~@~t~~~#W7liZ.:tmtA, 

~SN·~~~,~7~~@MSNm~,@M~~®@M~N*B~·*'~~ 

~~~~*·-~~~&~*B~·,·~~£&Io WE~*~*~#M*%M 

3.2.5.2~Sit o 

5.2.5 ~~~:i: 

~A*•~ffi~~~~®Sit~~~m~o ~~-~~~~~~~tt~, #~~ 

A1lJUJfU~~~JAflFi1lJUJfU, Jli)(M.bt::il::~~~#~ ICH Q9 *1-T~OO~JAfJFLi-'JZfti, ~o* 

ffl~--~~~%~-~--~~~~Fmtt%~~IAo~~~~A*·~~~ 

-~~~~-~~rn~®~~~~o Jl~~-·~~mmtt,~~~-~--~•

~~~~~~~~~~~•m•~tt~~~;Jl~~--~~~~~~TMM~• 

~tt~~~~,Mffi~ffl~~~~~~fi,tt~~~~~~~F-~N~-~m~ 

~~o[QJ; Jli)(x1~Jftli£$~Sit~*1-J~I!Jjt1iJFJE, ll:l:;)'~, ~o£$~S!t~~1~ffl ~;f~ 

7R~?J\.~~~*1f1ilJ~Jt~E1JL1llU, Jli)(~·it~ft o 

5.2.6 ib!JJFJ3Ctt~:lt~·!i 

~A*•~~~•m•~tt~#~m*•-~~~&-~~~-~-tt,ae 

~-Tiftli, ••. Jl<.%~1~~~~~N o 
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5.2. 7 ~k:·r:EWF:JE 

~Am•m~£a~tt~~~~~~,~~~~~&~•*~.~~~<~~ 

~~-~tt~~~*ffi~~~)~~*~fio 8~tt~~-fi~ffi~~~-~~

:IJOJ!il\~;fo-J~Jt.§~~, &:'~Bt~~~9=l!SJ~14r8'98~'1'io 

m~*fi~~~~~-~~~~~~~Am•m*•~•~tt~~*~~-• 

m~~m•, ~*m•~-tt - **~~~ o m~m~~~~~~-~#*fi~~. 

~o*1-T 3~4 )W] s'91rnYF~~, - 1'" - 1o~-2ooc, Jj - 1'"?&i-T'i: r!li c 4o oc \ 1:f:~t®~ftt 

ZISJ &: 12 ;j\Bt1rnYF- ?'lzo 
~-r~•~~Am•m~~m•~w~~Am•m.m~~~~m~a~tt. 

tLH!.!i~~~J:!f5F!:1tJJ.t~~7fJaFo8'9~B~14~~mm~~ o 

~-r~•~~Am•m.~*~•%~*~~mtt~~~~;~-r~m•~w 

~~Am•m.m~Jj*1:f~~••R~~~#r*fi~N~~~~. ~~-1:£~ 

~19!m~ ~ stiff~ 1fiJ xt7.K*s-94tJ:xJ@tl: o 

6 !fW *-!!-:g I'-
6. 1 !fm~GJ.•t!J!fi~* 
6 .1.1 1Jit¥Ji. ~ 

nRAm•1f'J~~~'4~~·~'t'i-fi~ffi= ~§f~, >r~xJ\L ~JJIJ, **- nRt~'t'£ , 

~~~~- ~~N,*•, ·~~~N-~~ - ~~*~' ~*WW,~*~~
al!J~, 3~\¥1fi:t1fiJ;fD:I:~~~ o 

6.1.2 ~iUJI. 

•~m~m?&i~Am•m1:E~~~~~~~~tt~~~tt. ~~m~m?&i~A 

m•m~£~~*m•~-tt~•m~~m•~:m:~tt o ~-T~Am•m~~~~ 

m~•~.iE~~~~oo•~~-~-~~~mm-r~A~~~~. ~~~~~* 

~~~m~-~~~~tt o •~~~m~~~~•~m. mmm•~1tJJ.*m o ~ 

-T*iEOO~*~m~A~£~~m-~~~~~~~m~~mw#mm•~•~~ 

mf~PRA~1~8'9~~'t'ixt~*-, ~~~f§J~~;lt{ili~~~1~8'9~~'t'i'8f;r-t~1-t o 

-~~~Am~m*•'**-~*~~ - ~~%~,~~tt,x~~*•

·~~~N-~~*~-~~~m•~••o 1:E~£7f£~~~. ~~-~~~~ 

~~-~~~~.~-~~~Jj_~~~ffi~tt~&-~~~~*~· ~~~-*~ 

• ;r-t s-9 ij$ifl3m nRAs-9• 0 

~Ae•m#ffl~-~~~-.~-~~QM~~ffl-~B~a-T~OO~A. 
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m~~~Am•~~-~, ~~~~-~~*'~~~#~~Am•~~~m~~ 

~ili*-&~~* o ~~'*W~M~~•mn~~m~~~~~~*•;~~% 

~~~•~x~m~~~•,~•m~~m~mn~~,•mn~•~Am•~~ 

m•~ff~k~~#,*~~-~~-~~•m~~~~~m~~~'*Hmn* 

A~$,~-~~ttam;M~~~~Am•~~-~~~•~•~m~~-~~ 

*5r, ~-~~~LGs~m~~t~.~~o%~, *-\LJ.t , :ltWJ.t, t1tZ9rt1~*1-T1iJf1E o .Ilt 
5r, tram, ~~M~1~'a§'~~mvJ~~D~Am•:n:u~a~o 

.fLHI;!iJbl'PW~, m:x>t•~*1-T&,~~1~'ffll, ~?JC~;!t::$:~~-®·1'1~~, :tm?J(12 
rram~a~:Im, 1tffl;!t1lli~11.*6lH:JI!~?J(12*W~Jll!1t~·tim C ~o~,&) ~ o 

~~¥®~~-~~~c~tt~•,m~m,$~~), ~·*~~~Am• 

~,~m*fiifi•*-ll:~~#o W~~~~~~tt~~M~m*§~~~~~~I 

fi.ii'JI ( ~o{ij;l&;J.l$JL .J¥JI, ~WJ.t~,c,,.*-\[, §~11.~-ii'JI~) ~~:f.ffi~f!lltEB$$ 

~~~~*'*~M~M~~M~~~n·~~~~ffltto ~~~~~AS-~, 

~m~~~~~~~~~~&~~~~*o 

JK:~m~Am•:n:u~~~F-£t~·ti~~m:1rs~:2,c,,JK:1I o JK:~£-~#~~1fftl 

~~Jll!~MOO~, ~*WA~m:li~~mJ.t,JK:B~~~FJb~~m~~~-~~ 

~tt,~&~fi~~F~W~,·~~~~~~~A~~~*o 

6.1.3 Utm~:a: 

~A5·~~M~~-~~T~~~A5*m*~~$~o #~~~A5-~ 

~-~ !K:ft:ru!, 7fU'tm~$:1fU.!itW:ru!-=.l'P o 

M~~-~A~~~~~-~;Jt~Jll!~~-~tt*F-~mm:~~~m*~•~ 

n~ o M~~-~~~~W%~~R~~~--~m~~~~~-m~,~~,~ 

w~~~~~~,M®~~F-£~~~m*ttn o m~~~~~•ttttw~m~1t 

ffl~~~~~~~~~M·~~~,M~~A5·~~M~~-~~-®ffi~~~ 

::$:~11.14, :tzoM~~ll14, *~~11.14, WHIH11.14~~~ o M~~-~~~51~1E*~?fMt1t 

~-*-ll:~~ffi~&M,{t~~-*-ll:MB~*W*·~{tR·~~*·*-ll~~~-*-ll: 

fmR o .Ilt5r, -®iJT~M~~t, ~~#Bt*fflT-=E:~D~Att;;f:, *~1~!iJP'fD~~ 
~,oo~~m*~n•,~ffi•:2~~~~~~~~~,~~m~lli**•~~m 

~~0 ~~m!IJT*~,~~-=t~~A~tm~~~~~~~~~•x~~,~• 

~-~~~m*,H1t~tt&M,~~m:~~~~~~~~AM1tffl o 

M~••m~$#mn~~~~m~~~~Mo £~~~M~~-~~M,H 

~M~~~m,ffi$ttm~ffi~~~,mmmn~~F-£~~~tt~~~tto ~.Ilt, 
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~m~~~-~m~~m~W#~~*mx•.x~•tt , tt~•~-~~~~* 

/G~fl::ffl 8"JH~-I-1!JH'F o 
~~@~~~~-~~~~~*~0~~~~~-~~-~-~**fi*#* 

~rr~•w~.~~~~-~~~~~~~-~~~~No ~•~*~~~-~~ 

.:i:W14~~-~1!JU. ~nR -t , ;l;R~IgJ"~W:, 1~~!Jo/Jrl~!Jt , @jf\:1-t!Jo/J , m~JI, /G~~ 

!Jo/J , ##•tt,m••!Jo/J®aili!Jo/J~ o ~@~~~~-~CQA~* · *~•~~~ 

Y~itAM=~*1-T1~BJ!:®~*JT 0 P,&A~9f:jflj ~~~-8"J CQA -~§ffijl~;@., R -t ' ~!.=(, 

~_§_j] , 1~~!Jo/]~~OC~ o ffl-TP,&A~~}9f:jfiJ8"JrJ\.~§~ ( {J"tl ~n#-lt's~ IE;:) m~);]~£

{;t!;~ ?~!Jts"JW!j~H*:fft o 12Sl llt, ~:IX#~.Vfj~HJt!Jf'1~m~et, rJ\.~§~s"JH~-1-Jitim~ 

*if.ffi)g CQAo 
6. 2 1::?=tt~'*'8{]~;¥lf.~:EI 
6.2.1 4&1*1-tmftt#~fl 

-~~*= ~A~9f:~~~--~~--~~lli.BAill#~~mW.~~~ 

~~~~*~·*•~~mrl~. ~~~~~%~mmo 

-~~#: 12S!*W*~A~·~~£~**~~-~.~~!Jo/J-~~£~t~ 

rl~~~~~~~~~m~. ~~~moc~~!Jo/J-~~£-~~*0 

6.2.2 4&1*3J.E8~* 

~!Jo/J-·*rl~~~~--~~D~~~I.=(,··~·fl::.~-rl~~~-~!jo/J 

~1!JU o 

6. 3 ?=~~Jjfp 
W~~~m~~**M~Jb~~W*o 

~1.tl:tzjl~ , ~A~3f311J x1PF:mrmd~!Jt~1!ltl~*~~, rEI.r~JJts"J~1-tm ~ nlrtJ ~f* 

~~tt.*w~~~£~• . ~~~~~-~~rl~~~*~~PF:m~moc~~£ 

P,&A~9f:jfljffl~~~-~t.E!.~W14~·$, f*fJVJ\, ~~~~- ~~rlf~~~ 

~·W#~~-tt. ~~·W#~mMo 

6. 4 fft~ !::Jn~fr 
6.4.1 J»:~iUJI.~ ~~~t:M 

6.4.1.1 l*mf-t-'=i§~Hf-t~~ 

A.~~-~-~ 

~~~~W~tt~~~A~3f~tt~~-*~~.~~~~-~~~~-~~ 

~IZ:: , t!HiiH§*t~~~JniJ , 00 ~j~~~f~ii, x;J~~-I-~ 8"J~A*1-T~*~9i~W 
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~'*~~*~~,~mm~,·~~~N,~N~~N*~,A~~~~, ~

JE1M5fiJI!:~~:I:i¥Jj£1M~>lt; [I§]M$*~x13&~5Ni~~%il~~~~i¥J1ilf9'V¥Uiif1ii o 

1M iT Jffi~--V~;t~ r1t a1 1llZ ~ m ~ oo , t~JJIJ ~!.llZx1~ £ 1¥1 3'< ~·1'1 ~:ff 51!{·1'1 ~.:k£ ~ 1¥1 

t~1iE:itt1-Tj£~J 0 

B. $ij~--J. 

$H~~•m~~i¥J3'<~tt,~~tt,a~tt~A=ff+*£~1¥J~~om$~re 

T,~~~%~ffl~>JtM~~A~~i¥J$H~~~-I¥J o ~~~A~-~~~~ffl$H 

~--t ~ ~ iWi JxlJ~$H ~--J., J.llZ --r ~ t~JJiJ* ~ o $H ~--J. 15 ~, ~~~ ·t1 §~~ JE ~!!! ~ :l!g§~ 51 A 
~~o ®H, ~~$H~*ffl~~A~~~~~~~fii¥J£~k~*ffl:l:~&~~~ 

*JT$H~--J. B1, &,~m{tt3(~·t1~tg o .llt~~, ~$Hit:48{]:FJJH-t·t1~~~£j£1J¥UM, i:!LPJ~ 

m~•JE**'~•~~#T, ~~mmmo ~#m~a~i¥1~8,~~~*~~ 

~~~~•m~:I:,~H~81¥Jtt~~#~~'**~~~~~i¥J~~tt®~att, 

~J.llZ~~~*~~~-T1iJf~,~~~~~i¥J~§iTA~:I:~m; ~M,J.llZ~j£~

~~~NC~§~,~--~-~§,j£~§),mJffi~(~)~§~·~,~M~ 

B~:l:~, ~f*-),ifffl~~A~~i¥J3(~·!'1 o 

C. §~;fJ~--J. 
~A~~i¥J~~~M~£1¥J'E1~U~~~u~m~s#~lllZ*m~•,~~• 

tt,tt~a~ , ~~~~®ffi~~ffli¥JU·~·o ~A~-~~~-Wi¥JCQA-& 

§1%~~%\L R-t , ~l=([§.jJ, iAA:~~~&N~ o ffl~PllA~9tJfiJI¥J~~§~ ( 19u:t.m-l8 
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