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'J1E.J~~bBE.J~bbl'lfll'i1.:i 1u-:u1m~el'U1'll~~.:ivi1~ri'1vt'U~111 'ULJ'J~ml'l bb~~ belfl?11'JLJ'J~m~'J1fl 1 fa~ fl'Vl'JelUfl~ 1 'U 

611'U~iJ1 'li?11'J~611rl'ru bb~ ~ fl11l.J bb l'l fl 1'11.:itT'U 1:1.i:W i:..i~Vi 11 ~ bn~ fl1'J 1~ b LJ~E.J'U b~ E.J b LJ~E.J'U l'i el ~~'UoLJ el b?l'U el'J1 E.J ~'U 
v v 

vt1el b U'U fl1 'J~ ~-wm~ b~ rn.'.fo E.J fl ru~ m'Jl.J m 'Ji m-:uYl-:u 1 'Jru1 ~ el'UD'J'U m'Jl'l ~~'V15~~'UoLJ el b?l'U m1 E.JtT'U 
v 



b 

ct.~ ~.:iVli'~?1.:i1'U~Vl~l~Yi'11'H1.11.Vm?t 'U e:i'IJe:i.:i~~'U.Vmm.m 1~CJ 1~iJmji:JeJ'U~'U 1 'Umru 
'U 

~.:il?ie:i1LJd 
(C9l ) 1~'\J j1 n!Jzje:i ~~'U .V m?t'U m1mY'U1'Uu11!~ j 1 CJzje:i ~fo b e:i n ?f 1j'lJ j~ m ~ j l fl 1 

B b ~ n Yl jffu n ~Yl 1 .:Jj~'\J '\J ~ ~~ e:i ~ ~ ~ 1 .:i ~1 CJ B b ~ n Y1 jffu n ~ Vl 1e:iu ru ~ j 1 CJ zj e:i er~e:i be:i n ?1 1 j'\J j~ m ~ j 1 fl1 
., 'U 

.c::i.. d .c:::i..' cuJ/vt.1 i.I c:..d c:..' v cu 

mri nVl jeJ'U n?tV1 1\lj ~'\J'\J'1 ~61leJ'1~'11\l m CJmri nVljeJ'U n?t 'LJ e:i.:i'1 '1Vl1 ~ 

(~ ) 1~ me:i nzje:i ~~'U .Vm?t'U e:i 1 'Um jb?f 'U m1 fl 1V1 1\lj~'\J'\J ~ ~~e:i~ ~~1.:i~1 CJ 
'U 

.:::::. d ..::::.. ' 
mrinVljeJ'Un?t 

(m ) b?l'U e:i ')1 CJrl ~ bB CJ~ bb(;l n \?l 1.:i 1LJ'1 i nb~eJ'U1'll~n°1Vl'U ~ 1 'U b e:i n ?11 j'\J j~ n1~')1 fl1 
B b~ nVlje:iiJn~~ b U'U?f 1j~~1ri'ru Vl1e:ii'.it:.irivh 1~bn~m1:J.J1~b 'lJ~CJ'\Jb~CJ b 'lJ~CJ'\J bb n~~'U.Ve:i b?t'Um1CJ 5'U 

., 'U 

ct.ct 1'Umjl?l~~'Umj'\Jj~nJ~j1fl1B b~ nV! jeJ1Jn~Vl1e:i1'Um')vl1~'1J'1J1 flru~mj:J.Jnlj 

Yi '11jru 1t:.iri mj'\J j~ mm1fl1B b~ nVljeJiJ n~Vl1e:i~.:iVl1 ~iJ~Vl51 ~er~'U.V e:i b?l'U e:i~bb'1.:i<V' e:i bVi '1'1~ .:ib~:J.J b&l :J.J 1~ 
'U 

~.:iVli'~ iJ~'Vl5~'1~ ~f'l.J<V'm?l'Ue:i 1~foj1fl1 Vl1e:i 1~vh~ruru1 mn.VmVi'1'1~\l~\lrn'h11~ bVll!1~?f:J.JVl1e:i 1~rin~e:i.:i ., ., 'U 

ct. b ~'1Vll~Vlj.:J 11zj.:i~Vl5~'1~ 1~foj1 fl1~1?1~ Vl1m1 mVl~\lj1fl11~ Vl1m1m~b?t'Ue:i , 
~\lVl:J.J~n1vi' bbrl~eJ1'1Yi'11jnJ1 b~eJ n~e:i 1 Will'U1 'U Vl1eJ'LJ'U1~ Vl1mUV'l1~j 1 CJn1jVl~\lj1CJ n1 j1~ Vl1eJeJ1'1'1~ 
CJ m~ n mj'\Jj~ mm1fl1Bb~nVljeJ1Jn?1L~CJ 1~Yi'11')ru1~~~mri CJnL~ ?I~ bbl?i'1~Yi'11')ru1 ~.:id b ~eJ'lJj~ 1CJ'LJU , 
'LJe:i.:iV11.:i')1'LJmjb ll'U~1 ri'ru bbri~ 1 ~~m'1mjl?l~~'U'LJe:i.:i ~.:iVli'~bll'Ub~~'LJ1~ er~'U<V'm?t'Ue:i'1~ b~CJn~e:i.:irh 1 i~1CJ 

., 'U 

Vl1e:iri1b~CJVJ1CJ 1~ I ln~ j1:J.J~.:i~.:iVl1~ . '1~Yi'11')ru1CJ n b~ nmj'\Jj~nJ~j1 fl1B b~nYljeJiJ n~ bbri~ri.:i 1 Y11j~~'U 
.Vm?t'Um u'Uer~.:i.:i 1 'U 1~11'1~ b ll'U~~'U<V'm?t'U e:i~1~fomjfi'~ b~e:i nVl1e:i 1~ nm:J.J Vl1niJ b Vl(;l~ b zje:i~e:i 1~11mj~'U 

'U 'U , 

.Vm?t'Ue:im~v1'1mj 1~CJ 1~?1'1~ (;1 b'li'U n1jb?f'Ume:in?f1j-5'UbllmVi'1 Vl1e:i 1 .rrzje:i'\Jflflrlojj:J.J~1 Vl1e:iiJ &lu flflri5'U , , , 
m b?t'Ue:ij1fl1bbVl'U bll'U~'U 

1 'U mru~ ~~'U.Ve:i b?f'UeJ')1 CJ~ b?l'U eJ')1fl1~1?1 ~ b?l'U eJ')1fl1~1'1 'U fl1~VlJJ1CJ1v1111~ 
'U , 

e:i1'1l'i'1bU'U\l1'U(;l 1 :J.J beJ n?f 1j'lJ j~ mm1fl 1B b~ nVl jeJU n?t1~ flru~ n jj:J.J n1 ')'\li'11jnJ1t:.irin1j'lJ j~ m ~j 1 fl1 

B b~ nVl jeJU n~Vl1eJ~\lVll~ '1~1 ~ er~'U.V tlb?l 'U mY'U~bb '1\l bbrl ~ bb ?l~\lVl~ n '11'U~ V1°11~bzje:i1~11 er~'UoLJ B b?l'U B 
'U ~ 'U 

?1 1m')ti\9l'1bu'Un 1 jm:J.J be:i n?f 1j '\J j~ mm1 fl1 B b~ nVl jeJU n~1 ~ b?f ~'1 ?t:J.J '\J jru Vl1nfl'1~bb '1.:i 1~ b tJ 'U~f 'l.J~.:i 
'U 

1~ ~.:ivi1~ iJ~V16~'1~ 1~f'l.J-LJ'm?t 'U e:ivi1e:i 1~foj 1 fl1'1Je:i.:ier~ 'U <V'm?t'Um1CJtY'U ~.:id er~'U-LJ'm?t'Ue:i~.:in~111~iJ 
'U 'U 

~VlBb~CJn~e:i.:iri11i~1CJ1111e:iri1b~CJV11CJ1~ I '11n~.:i vi1~ · 

ct.b'll ri eJ'U ri .:i 'U 1:J.J 1'U~11J 11J 1 ~.:ivii' ~m '1'\J j~ ml"l CJ m~ n mj'\Jj~ m ~ ')1 fl1B b~ nVl j e:iiJ n~ 

111 1 n'lJ ')1n!J11iJ n 1jm~vh~ b .V1 ~ n1jru~ ~~'U.Ve:i b?l'U e:i~'LJ'U~ mj'lJ j~ m ~ j1fl1Vl 1e:i~1vi' f'l.J n 1jrl~ b~ e:i niJ 

t:.irl'\Jj~ 1 CJ'LJ U~1Wl'U vi1e:iiJ?i1'U 1vi'b~ CJtl'\J er~'U<V'm?f'UeJ')1CJ5'U vi1e:i-V'~'LJ1 1 \ln1j bb 'li.:i-V''Ue:i 81.:i bU'Uf5jj:Jj vi1e:i 
'U 

?l:J.J CJeJ:J.Jn'Un'\J~~ 'U <V'e:i b?l'U eJj1CJ5'U vi1e:i b~1111i11~1 'U n1jb?f'Um1m vi1e:i?ie:i11m~v1'1m')Yl'1~(;15'U 1~ 1 'U nlj 
'U , 

b?f 'U eJ')1fl1 
i.Jd !.I d d i.I I ~ i.I 

ct.~ 1111n t:.i CJ'U'lle:ib?l'UeJ'll\l b U'Ut:.i'lJj~neJ'\Jnlj SM Es b?l'U eJj1fl1?1\lnJ1j1fl1(;11?f~'LJeJ\lt:.i 
'U 'U \J 'I 'V 

~'U<V'm?t'UeJj1CJ5'U 1~bn'U~e:iCJri~ (9)0 1 ~vit11CJ.:i1'U'LJe:i.:if '1~~~e:i~~~1.:i'11ner'lJ j~ne:i'\J mj SM Es ~.:in~11 1~CJ 
~ 'U 

~~ b~CJ \l~ 1~'\J er~'UoLJeJ b?l'U eJzj\l b U 'U ~'lJ j~ ne:i'\J nlj SM Es zj\l b?l'U eJ')1fl1?1 .:in1 1 j1fll~1?1 ~'LJ eJ \l ~~'U.V eJ b?l'U eJ j1 CJ 
'U 'U 'U 'I 'V 

5'U1~ b n'Ll1e:iCJri~ C9lo ~'1~b~CJnmv1'1~11J11J11~bn 'U m j1CJ 

er~'U-LJ'e:i b ?t'Ue:i~ b ll'Un'1 mj11:J.J r11~'1~ 1~~Vl5(;11mjjflV1~.:i er b .V111:J.JV1m1CJ~ ~~ e:i.:i 
'U 'U ' 

bU'Uer'lJj~neJ'\Jnlj SMEs 
'U 

~.:id ~'\Jj~ne:i'\Jmj SMEs ~'1~1~bb~:J.J l?ie:i~1'Uj1fl1 mmjjflflVl~\l '1~~e:i.:iiJ1.:ibl'U 
'U 

~'1J11J1?f~?l~:J.J(;l 1:J.JU'lJ5Vi'Uj1:J.Jtl'\Jj1fl1~ b?l'U B 1 'Ufl~.:itYmblK1 :Wd;jri rl1j1:J.Jtl'U 1~ bfl'U~rl rl1'1JeJ\lj1CJ 1~(;11:J.J'LJ'U1~ 
~~'UYl~buCJ'UHn'\J ?1?11 . 



.. 
ITT) 

er.~ vn rn'.JdtJ-LJ' ei b61tJ ei 1~ b61tJ ei'W'M1~1~ fo rn<;J-ru ';JeJ-:J bb6'1 Bein bA ~ei-:i·vun CJ i'itJ A' 1~ e.J ~ ~ 
v ' 

mCJ 1 mb:::bVlf'11 vm (Made in Thailand) '11n61mei~mvtm';llJbb~-:!U';l:::bVlf'11 VJCJ b61tJm1A16'f-:JffJ1';l1f11~16'f~ 
' v ' 

'1Jei-:i~dtJ b61tJm1m';l1CJ5tJ hJbntJ-rei CJ6'1::: <t 1 ~~~~ei~~~1-:1'11n~dtJ-LJ'ei b?ftJ ei~ b~tJei'W'61~~1~-ru rn';l-ru';lm bb'1::: 
v v ' 

eieimri~ei-:im.nCJi°1tJA1~e.J~~mti1tJu';J:::bvif'11viCJ (Made in Thailand) '11n61mei~611vtm';llJbb~-:JU';J:::bVlf'11VlCJ 
' 

ei~-:i vi1n1tJf11';Jb61tJeJ';J1f11f1~-:itTtJ ~dtJ-LJ'm?ftJeJ';J1CJ1~ilriru6'f~~-:ioLJ'ei er.~ bb6'1::: 
v ' 

ifo <t.~ 1~~b61'\.JeJ';J1f11';J1CJtTtJ1~bb~~~ei 1 tJf11';l b61'Uff;i1f1161-:JffJleru';l::: neJ'Uf11';l';J1CJ5tJ hJ bn'LJ-r8CJ6'1::: <9><t 
v v v 

<t.<9>o vi1n~dtJ-LJ'm61tJei61f-:iiJ1.U~u';l::: miu f11';l SM Es bb~ b lJtJu Af16'16';l';l~~1~~ei61ru'1J1~ 
\I 'U 'I v 

1 m.1vi1eiu~u ri ri'1~ ~~~-:i~'LJ ~ 1~n nvim CJ 1 vi CJ b61'LJ ei<;J1ri16'f-:i n--.i1';l1ri1~161~'1Jei-:1 ~dtJ-LJ'ei b?f'LJ eiGlf-:ib utJuriri'1 
q dJ 'V "I '\I 'I 

6';l';l~ ~ 1~il1~~ ei 61' 11J'lJ 1~1 vi CJ vi1ei'Ll ~ ~ ri f1'1 ~~ ~~-:i~tJ ~1~ n!Jvtm CJ'1Jei-:i~ 1-:itJ ';l::: b vi f'lhl bntJ-rei CJ '1::: m 1 ~ 
viu1CJ-:!1tJ'1J ei-:i-r \i~ ~~ ei~ ~ ~ 1-:1'11 n ~dtJ-LJ' ei b61tJ eiGlf-:i b UtJ'U ri ri 6'15';l ';l~ m~ ~ ei 61ru'lJ1 ~1viCJvt1ei'Ll~uriri6-1 ~ ~ ~ ~ -:i~tJ 

6.9 'U 'I v , 

~1~n!)vtmCJ1viCJ~-:in~11 

~dtJ-LJ' ei b61tJei~ b lltJn\iJ111 ';l ~1~A'1~\iJ::: 1~i'1vi5~1~1';l';lf1vt~-:i ~b -V1~1~A'1vi m1CJ 
v v ' 

\iJ:::~ei-:i b UtJ~U<;J:::neiu f11';l~ b UtJ~f1f16'16';l';l~~1~~ei61'11j'lJ1~1VJCJvt1ei'Ll~~f1f16'1~~~~-:i~tJm~n!JV!mCJ1 VJCJ 

" b. 111';lvh~ruru1\1:::611m1:::"U1t1 ...... 
b.<9> 1tJmru~~'lJtJ:::rn';lU';l:::mm1m~ib~nvi<;Jeiun-J 611m<;Jri~-:i~eiu~-:i'lJei-:11~ri';lui11tJ 

v 

mCJ 1 tJ <t 1tJv\'im<;J i.Tu bb~ltJ~vi'1-LJ'ei~ n'1-:i~ei~-:ivi1~'1:::~'11';lru1~~vi'1-LJ'ei~ n'1-:i b UtJvti.T-:i~mb VltJf11';Jvl161'11J11J1 

mmbuu61ruru1~-:i<;J:::u 1tJ-LJ'ei <9>.m fl1~ 
v v ' 

b.lv 1 tJ mru ~ ~'lJtJ::: n1';JU <;J::: m ~';l1f11B b~ nvi <;JBU n-Jhl611~1<;Jri~-:i~eiu ~-:i'lJei-:i1~ 
v 

f1';l'Ufl1tJ n1CJ1tJ er 1tJvi'1111<;J vi1ei~-:ivi1~b~tJ11hfo~m';l~~vi'1-LJ'ei~n6'1-:iblltJviu-:i~ei m~.Vei b.<9> ~'lJtJ:::rn<;J 
v 

U<;J::: m~';l1f118 b~ nVJ<;JBtJ n'1'1::: ~el-:ivi'161 ru ru1\iJ:::~el'1:::'1J1 CJ m~ bb uu61ru ru1~-:i<;J:::u 1 tJ-LJ' el (9).m vi1elvl1oLJel~ n'1-:i 
v v v v , 

bUtJvti!-:i~ei nu~-:ivi1~mCJ1tJ ®<t 1tJ i!u~~'11n1tJ~1~fobb~-:i bb6'1 :::'1:::~el -:111-:ivi~nu<;J::: ntJ61'f1!11J1blltJ'i11tJ1tJ 
b~m vi1 nu-reiCJ'1::: <t 'lJB-:!';l1f11ri1~-:i'lJei-:i~tJ<;J:::m~<;J1ri1fa~ nvi<;Jeiu n611 ~~-:ivi1~ ~~~ei 111 tJ'lJru:::vi'161'11J11J1 1~ CJ 

1-Uvi~ nu';l:::tl'\.Jel~1-:JV!~-:Jel~1-:J 1~~-:i~ei 1 uii 

(<9>) b~'LJ61~ 

(tv) b ~rivi1elm1vJVi~6'LJ 1m';l b~tJi-:i ~1 CJ Glf-:i bum ~rivt~el~';l 1vJVi6'1-:1 1tJ~~1.U b ~ ri 
vt1eJ~';J1vJvltTtJ'll1';l:::~m~1V!thm '\.Jl'\.Jvl161'11J11J1 V!~elneltJltJtTtJ 1li bfl'LJ m l'\.Jvl1f11';l 

(m) V!U-:J~el ~ 1tJ ';l::: tl'U'lJel-:16'\.J 1f11';l JI 1EJ1 tJU';J::: b Vlf'l ~1~lli'1el~1-:i~riru:::m';l~111 ';l 
tJ fou1CJ ri'1vttJ~ ~-:i<;J:::u 1 tJ-LJ'ei (9) .Ci'. (tv) vt~el\iJ:::b lJtJvii!-:i~el~1tJ<;J::: ntJ8 b~ nvi<;JeltJ n'1~1~15rn';l~ m~u ru:V nm-:i 

' v 

rl1V!'LJ~ 

(Ci'.) V!U-:1~el~1U ';l::: n 'tJ 'lJ el .:JU ~,;'m~'LJ Vl 'tJ VI~ el 'U ~,;'m~'LJ Vl 'tJ VI~ n vi-r ~ tl ~1~ -ru 
' ' 

eltJru1~1 ~u';l::: n eiu n'1 f11';J b~tJvim ~elf11';l~1ru'lJtl bb6-l :::u<;J::: neiU6';ln\iJ~1tJ<;J::: ntJ~ 1~ u';l::: rnf'l'lJB-:16tJ1f11';l bb ~-:i 
"I v 'I 'I 

tJ <;J::: b vi 1'11 vi CJ m~ ';l1 CJ zj eiu ~,;'vi b~tJ vi tJ ~ 6'\.J 1A1 ';l bb ~ -:itJ <;J::: b vi 1'11viCJbb~-:ib1CJtJ1 ~vi ';l1'U 1~ CJ eitJ fa~ 1vi1-tl~1 ~ 
' ' 

lli'1el ~1-:i vti.T-:i~el~1tJ <;J:::ntJ'lJel-:16mri1';l~riru::: m';l~n1';JtJ fou1CJ ri'1vttJ~ ~-:i';l:::u 1 tJ-LJ'el (9) . ri'. (tv) 
' 

(<t) 'W'tJ 6u~';l1'\iu16-l 1 vi CJ .. 
vi~ntJ<;J:::ntJii'1:::fitJ 1~1~ CJ 1liil~elm iiCJn1CJ 1 tJ ®<t 1tJ i!u~~'11n1tJ~~'lJtJ:::m';l 

v 

U<;J::: mm1m8 b~ nvi<;Jelun-J (~'lJ1 CJ) ~tJ'11noLJ'eie.J n'W'tJm~61ruru1'1:::~el\iJ:::'lJ1mb~1 
'U 'U Ill.Iv 

vi~ ntJ';l:::ntJii\iJ:::AtJ 1~1~ EJ 1liil~elm ii CJ mm)~';l1~1tJ'lJel-:J'W'61~~~elzj-:i~-:ivi1~ 
' 

1~-ru~el'U Hbb~1 



.. 
~ 

I II I ~ 

~. ~1~1\JU~:n11~1EJ~'Ll 

:5'.:iVl1~ -;;i~~1ur11~-:i'Ue:i-:i"lt-:i1vi'YJ:wmf;f~'1A1b~:w lil'1e:i~-;;iwnf;fmm5u1 bb'1~r111i~1u 
-vY-:iu1-:i bb~11 ~bb n er~'UoLJ eJ b~'Ll e:i~1vi'~\J f11Jrl~ b~ e:in 1 ~ b U'Uer'U1 El dje:i er'U1El1vi' ?i.:i:w ff\J~'l'UB'l 1vi'mun1'Ulil 1:W 

~ ~ ~ 

~qJqJ1-;;i~sSe:i-;;i~'U 1 E.JV1~e:ioLJ'e:ililn'1.:i b U'UVltJ-:i~e:i bb'1~'1.:iVl1~ 1vi'm1-;;ifo:we:iu~.:i'Ue:i.:i 1 i\~uu~e:imb~1 

c;. B'lil11fi1tl~u 

r11u~ulil1 :w bb U'IJ~qj qJ1-;;i~sSe:i-;;i ~'U1 u bb 'U'IJVl1 u beJ n~1JUJ~ n1 ~ J1fl1B b~ f1V1JeJlJ n~d 
Vl~eJoLJeJlil n'1-:isSe:i'U1 m U'UVltJ\l~eJ 1~fi~1 t!EllilJ1~EW'1~ o. lvo 'UeJ'IJ1fl1A1~'1'UeJ'I~ ~-:i hi1vi'fo:we:i'IJ(>)e:i1u 

~. n11~utl1:nu~11:wi11~'1Jnw~e:i\l • 
er'IJ'U~ f11JU J~ n1 ~ J1fl1B b~ f1Y1JeJiJ n~ 6/t-:i 1vi'v11~ ru ru 1"'11 ~sff e:i"'il ~'U1ulil1:w bb 'IJ'IJ ~'IJ~U 1 'Ll 
\J v v , 

-LJ'e:i (9) . m Vl~e:iv11oU'e:ilil n'1.:isSm uuV!u.:i~e:i bb~1 bb(>) mru "'il~l'i'e:i.:i~uuJ~ n'Um 1:wi1J~'\Jn'l"l~e:i-:i'U e:i-:i~.:i'Ue:i.:i~sSe:i'U1 u 
' 

~bn~~wnu1t1J~E.J~b1m1:iJ-Ue:iun11 C9l tJ i.Ju()~"'il1n1u~ :5'.:iVl1~ 1vi'~'IJ :WeJ'IJ~\l'UeJ\l 1 ~ul'i'e:i.:i~'IJ'1~mJ 
"lie:i:w bb'l!:!Jbbm 'U 1mimJ1vi'~~\lb~ :Wm u 1 'U C9lct l'U tJ'IJ()'~"'i)1f1l'Ll~1vi'fo bb-:il'.:im1:wi1J~'\J f)'l"l~eJ'I 

' 

< ' • 

wi o. "li'm:M1'Ll~VJ51um1~u"llm~'Llmb~:B'Ll61 

C9lo. C9l b~'LlA 1~ ~~ ~1Vl~'IJ f11 JsSe:ifl~-:i'if 1vi'm"'il1m~'U'IUUJ~:w1rub~ 'LlU1J .:i (b~t1ue:in~1nfl~ .:i) 
' ' 

UJ~'11tJ.:i'\JtJJ~:wiru !vctbb 

f11J'1\l'U1:w 1u~ruru1"'11~nJ~v1'11vi'(>)e:i65j e:i :5'-:iVl1~1vi' ~'IJ e:i uJJ'~ b~'U r11~ ~~"'ii 1 n v QJ q q 

b~'UU1J\l (b~'U'Ue:i n~ 1nfl~-:i) UJ~'11tJ.:i'\JtJJ~:w1ru !vctb<i'. bb~1 bvi1tT'U 
' 

(9)0. lv b~eJ-:5'-:JVll~ 1vi'A'~ b~eJ n er~'UoLJeJb~ 'UBJ1u1~ 1 ~b u u er'U1 El bb'1~1vi'lil f1'1\lsSeJ~\l'UeJ'llil1:W . ~ ~ 

f11JU J~ f11~J1fl18 b~ nVJ JeJiJ n~ bb~1 n1er'U1 u -;;i ~Ill e:i .:ii \JV!~ ml 1~ \l'U e:i-:i ~-:in~ 11boLJ'1:w 1"'111n(>)1 .:iu J ~ b VJ l"l bb'1 ~'U e:i -:i 
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' 
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' 
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' v ' 
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' 

ere:ie:inV1u.:i~e:i~TUJ~tl'Llf11J~'UoLJ'm~'UffVl'UVJ bb'1~m"'il~"'il1Jf.1.!1 b~ u n ~e:i-:i 1~'/J~ 1 im1:wb~ EJVl1EJ5'U (n1ii) 'n:w-vY-:i"'il~ 
~ 

~"'i11Jru11 ~ b u'Uer~.:i-:i1u 1il1m~ b '[j u'Um~VJJ1-:imJfl~-:i11vi'1 EJ mJ-:5' ~sff e:i-:5' ~41-:i bb'1~f11J'\J~Vl1J~~~mfl~ '5 
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C9lo. b ~-:iV1i'1?1vi'1tJj::: ml"l CJ rnftn fl1j~l'J~v 1'Umru~v1 u'if1~ 11'1 CJ~~~'U.ff m?t'U v'1::: 

" 
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f!W61'm:~HlJ~bu'rl1~"llB.:l~~tJei~bViti~ "lJU~Membrane 

., 1., 
6'1n~ru~n1'a "ll.:11'Y 

1. b lJ'UeitJmruvh oiftJ1~neiu m1~1\i1~~1 h'llti~bu~ fa t1v'i1vtii'1~bb Vl'UtJei~'llei.:i~u1ti1~tiijbb~'LI ' ~ 

u1.:iv'i1vtii'1~m1mtJ~t1'Un161!1 'Lim~mH~ei~ (Membrane Oxygenator) b~eit11ni;ru 1 tJ1 ~~lJ1t1 
2. tJei~bViti:w'lli1~ Membrane 1'LI 1611~ tJ1~neiulil'1t1 Oxygenation Part, Heat Exchanger 

Part , Arterail Filter Part bb6'1~ Hardshell Reservoir Part 

3. tJei~bVit1:w~\1'1l~u11\111:w 1 'Lim'll'U~b~tJ1 bb6'1~v'i11 ~tJ111"1'11m~ei hrnti161!beJ5Vi~'U5ein 161!~ 
' ' 

~~ei:w 1oif.:n'IJ1\il'V!'UVJ 

4. bU'UC.J~V1.ti'ru~~1'Um1fo1ei\1'11n eiti bb6'1~ CEvt~eiFDA 

5. ljmt1m11oif\11'Uhlii'eit1n-i1 1u1'LI1'LI~~.:i'1Jei\I 
' 

f'"lru61n~ru~bil'rl1~"Uei.:ia1'U Oxygenator • 
Oxygenation, Heat Exchanger bb'1~ Arterial Filter Part tJ1~neiuei~L'U Unit b~t11n'Ulj 

" 11t16'1~bBt1~~\lu 

1. Membrane Oxygenator vl1'11n Microporous Polypropylene lj Surface area 

mnn11vt~mvi1nu 1.75 \?1111\lb:Wm 

2. brl~eiu«'U~11il1t1'111~ bU'U Bio-compatibility ~ljf)ru'1:wiJ~'li1 tJ6'1~f111bf11~~~ 6'1~f111 
m~lii''U bb'1~6'1~m1:iju til1 b ll'Unei'U'LJ ei\I b61!6'1~b~~ b~ei~ 

' 
3. Housing vl1'11n'111 Polycarbonate bb~\11'1 '11:1.l11tl:WeJ\lb~'U.fl1tJ 1'LI11il'8'~b'1'U 

4 Heat Exchanger vl1'11n polyurethane lj Surface area mnn11vt~mvi1nu 0.40 

\?1111.:ib:wm 
O ~ I I V ~ 

5. Arterial Filter 'Vl1'11n Polyester net Micron 'll'U1~'UeJtJn11bV11nu 40 µm :w 

Surface area :w1nn11vt~mvi1nu 95 V111 1\lb61!'U~b:wm 

6. Priming volume ii'eitin11vt~mvhnu 360 611611 

7. Blood flow rate ljfi1'1\1'1~hJU'eit1n11 8.0 ~m/mVi 
~ ' 

8. Oxygenator Blood inlet port lj'll'U1~bvi1nu 3/8" 

9. Oxygenator Blood outlet port ei~~1'U~1 \l~\91'1JeJ\IUeJ~b Viti:w lj'LJ'U1\9lbvl1n'U 3/8" 

10. Gas inlet port bb6'1~Gas outlet port lj'LJ'U1\9lbvl1nu 1/4 " 

11. ~ Luer port '11vt1'ut11b~eJ~eieinm1'1A1 Blood gas 

~ - d lm~ i~XJ~ 
l 

('UlVlli!~" 'eJl'.i £11\PlJfJi'l) 

<I'd 
'UlV!l~'VlV!'lH.11'lflty 

('Ul\l'r:1'1Tff:W~'.i 'U'U'Vlfll) 

tl'nt'Vlfl l 'U 1i'lvtt1 hui'l~'Vl'.i1.:itin'lf1mtym '.i 

.t:::ll .c::t I ti_ 

('U1'Hl111fl11~ 'lfll1.:lfl') 

tl'nt'Vlfl l'U li'lvtt1i~1m~'Vl'.i1.:itinu~1J1lm'.i 

1 



~ 

,,. 

" ,, 
12. Heat-exchanger ii 'Vl 1..:it11b.if1bb'1~1.heJan 

13. Water inlet-outlet ports bU'U~n~ru~ Male Hansen 

14. ii6lJa..:itiiv~1Vlfolt'l BruVl.fliJ'1JB'I b~ Bt'l bbt'l'I bb'1~~1 bb'1 ~?11il1'H11 m~ nu6lJa..:itiia-Jt'l BruVl.fliJ 
'I 'U , '\.I 

bfl~B'l~11'1 bb'1~DBl'l b Vl~ll~~B~ 1~ 
" 

riru~m~tt11::bu'W1::6ilti.:i6'Tu .fl1"!f'U::cwm6l~n 'V11V11!1~bfl'Ubb6\::mti.:ib~u~~1 C Hard Shell • 
Venous Reservoir Part) ii~n~ru~~..:id 
1. 1J'i~nau~1~ Venous bb'1~ Cardiotomy filters B?l'i~ bwmrnn'11nn'U 

2. Housing vh'11n?11'i Polycarbonate ?111J1'it1iJB.:Jb ~'Ub~Bt'lbb'1~';i~~'Ub~Bt'l.fl1~ 1'LI1~i!t'lb'1'U 

3. Blood Storage Capacity iir11ri11ii~~..:i~t'lmnn11V1~mvi1nu 4,000 611611 

4. Minimum Operating Level 1!mm11V1~mvi1nu 150 611611 

5. Venous blood inlet port a~'11'U'U'U?lt'l?l1ill'itii.Jfo'VliJ'U1~ 360° bb'1~~'1J'U1t'l 1/2 " 
" ' ' 

6. Blood outlet port ~'1J'U1t'lbvl1tl'U 3/8" 

7. Suction port ii~1'U1'Umnn11V1~mvi1nu 4 eJ'U ~'1l°LJ1t'lbvi1nu 1/4 " 3/8" 

4. ~m~m'i1-ff..:i1'U1ilii'a~n11 1 tJ1'LI1'U~G1..:i'1JB.:J 
' 

5. bU'Ut:J~\?lnru6'1~1 'Un1';i1''U'iB.:J'11n B~ bb'1~ CEVl~B FDA 

biti'U 1"llbucw1:: 

1. 1'ui.J'i~n'Urirum'W 1ilii'mm11 1 tJ 
' 

2. ?11ii1'imb'1mi.J~~'U~'Uri'1~iiut!JV111t'l~ hllh~a'U 1 '11 

3. '1..:iiiarn U'Ll.:J1t'l\?l1iJfl11iicila..:im'i'1lB.:J 1 'i..:i'Wm'U1'1 

4. ~'Url1bbliimd'Ll ?11ii1'imb'1mi.J~~'Un'Ll1~ 
' 

5. ~'Uri'1~1'Um'ii.J'i~ bil'Llm'i 1i..:i1'U'11nffi off..:i1'U 
" 

~ (1 "\ 
"' v v 
Q S/16til 6 ~~ i) 

cuwru51'W'1 eiTrn1WlfJ'1) 
d'd. 

'UltJU 'W'Vll'.JL'lft11'lflqj 

(u1.:im1iYll'W':i uu'Vlm ) 

um'Vlf"l Lu L'1vM'1l'lltrn::'Vln.:ieifl'lf1mqim'i 

~ '.ci I o'_ 

('UNm11fl11'fl 'lfll1'1f'I') • 
um'Vlf11u fo'VM'1l'llu'1::'Vl'i1.:ieiflu~lliim':i 



"' ., 
'l1CJ 6'1~ bv CJ~ bb&'l~fll ru&'I n~ru~bO'V'l 1~ . . 

tlv~bViCJll"lfil~ membrane riTv1focTI'Vlru( ~il'l1(;lt"'ln1'liu~ei'IJ) 
'U ., 

., 
fllru&'ln~ru~bO'V'l1~ • 

1. 1(;lt"'IU'i~?t\11'11 um'i1 off.nu 1 off~T111-rrnL'1mtl~t1mLn?t LLVJutlew1~1vtfocTI vmJ 'lJiJ~1.u.rr1m111miru~~ 
• 'U "' 

~1~~'1X1h 1~mUu'lJiJ~ Hollow Fiber Oxygenator with hard shell reservoir 

2. l'lru"'m~ru~ 1 UV11\lb VJl'lUl'l tJ'i~n-e:iuvi'1t1 
' 

fl 

' ' ' iJ' 

2.1 '11uViv11vii!1ViLL'1mtJ~t1mLn?t ( Oxygenator Module ) :W11 ru"'n~ru~ !i1'1i:J 

2.2 b~u1t1~v11vii!1~bb'1flbU~t1Ubbn?t ( Membrane Oxygenator ) bUu'lJiJ~ Polypropylene 

2.3 L~u 1t1~v11vii!1~u"m tl~t1mLn?t:iJ~u~m'rn'1mtl~t1uLLnm..nnn11 2.5 (;11'i1\I Liim 

2.3.1 b~u1t1~v11vii!1~bL'1mtJ~t1Ubbn?t bl'l~eiu~u~1vi'1t1 X-Coating zj\lbUU polymer 

b~eJ~1tJ'1~nw•ijrnm~~~'!JeJ\lbfl~~b~eJ~ (platelet adhesion) bb'1~'1~fl1'i~fYb~tJ?l.fl1l'l'!JeJ\I 
LU'i~U (protein denaturation) 

2.3.2 :iJn1'i Integrated arterial filter polyester screen type pore size i!eit1n11vt~ei 

bvl1tl'\J 32 L:IJl'l'ieJU L~tl self-venting technology zj\1?11l.Jl'it"'loU'U°fJeJ\lellfl1 f'lernnVJ1\I 

gas outlet 1~t1m~t11'111:1J~1\l'!Jel\lbb'i\lli1u'i~V!11\I blood side bb'1~ gas side 

2.3.3 :iJ static priming volume i!eit1n11vt~mvi1nu 260 ml. 

2.3.4 :iJeJ'm1m'iLvtmit1u'!JeJ\lb~eJ~ ( Blood flow rate) ?l\l?t~1J.Ji!eit1n11 7~m/mVi 
'U ' 

2.3.5 '11u~v11vii!1~bb'1mtl~t1ueiruvi.n:iJ ( Heat Exchanger ) bUuvieiv11~1n Stainless 
' 'U ,, ' 

Steel bb'1~:iJ~uVimnn11vi~mvi1nu 0.2 (;11'i1\IL:IJm ,, 
2.3.6 :iJVJ1\lboLJ1bb'1~elelfl'!Jel\lb~el~ '!JU1~b~U~1Uf'1U~fl'11\I 3/8 U1 

'U 

2.3. 7 :iJVJ1\lb oLJ1 brn~eiei n'!Jei\lbbn?t 

2.3.8 Lm\1?1~1\l~b uuci1u~iiL~u 1t1 ~v11vti!1~LL'1 mtJ~t1ULbn?t (Housing ) v11~1n 
' 

Polycarbonate 

~~~ t·JnJR er 
('Ul\l'fflTff:IJl'l'j 'U'U'Vl fll ) 

.c::::t. d \ I o'. 
('Ul\l'ff111fl11~ 'lf:IJ1\lfl) . (t.1ww~l'l'1 e.int11lllifJ'1) 

~ . 

..... 
'WltJUl'l'Vl tJ!'lftl1'lflt\j tT rnvtfl 1 t.1 fo'fh11 'l'ilm1::;m1\le.in'l'i1mt)jm'j ir m'Vlfl 1t.11(I~-tt1 'l 'i1u'1 ::;vt'j1\le.i ntlBiliim'j 



,. 

2.4 ci1'U~vl1VIU1~Ln'UbL~rn·HNL~eJ\ll~1 ( Hard Shell Venous Re~ervoir ) iiriru~n'lo}ru::: ~..:id • 
2.4.1 vl1\11fl Polycarbonate ~fl'lo}ru::: 1?t ?l1lJ1'HllJeJ\l Li1'Um CJ 1'U1\iloff \11 L \l'U 

2.4.2 iim1lJ\l?l\l?l\ll 4,500 ml. 
'" . 

2.4.3 Minimum Operating Volume UeJCJfll1Vl1mvi1nu 200 ml 

2.4.4 ci1'U'!JeJ\l Venous filter vl1\11fl Polyester pore size L~'U~1~'U tlnm..:iue:iCJn11V11e:i 

Lvl1fltJ 4 7 1iime:i'U 
" 

2.4.5 'V11\lLoLJ1'!JeJ\l L~eJ\ll~1 i'.i'lJ'U1\ll L~'U~1'Ul'l'Utlnm..:i 1/2 'Ll1 LL~:::'\111..:ie:ie:irn~e:i\11~1 i'.i'!J'U1\ll 
" "\J 

L~'U~1'Ul'l'Utlnm..:i 3/8 'Ll1 
"\J 

3. ~~V1nru<YiLL~~:-5'll\lltJ'j'j\) 1 'Ufl\l~ 1'\Jfl1'j~1 L~eJ '1'1falJ 1oU\l1'U1\il'V!'UVi • • • 
4. i'.imCJm'jH..:i1'U1lJi!e:iCJn11 1tJ 1'Ui''U~ci..:i'!Je:i..:i • 
5. Lll'U~~V1Jlru<Yi~1'\Jfl1'j1'me:i\l\11fl eJCJ LL~:-5 CEVl1e:iFDA 

L~B'Yh!bQ'V-11~ 
1. 1'tJ'\.J'j:-5fl'Uf1W.fl1'1'11lJifeJCJfll1 1 U • 
2. ?11m'jmL~rni.J~CJ'U~'Uri'1~iiu'lJV111\llCJ1lJiiL~e:i'U1'lJ 
3. ci..:iiie:irn ll'U\l1\llV11:1Jm1ii~e:i.,:im'j'!JeJ\l b..:i'V1CJ1tJ1~ 

4. ~'UA1bb~~t~'U ?11lJ1'jflbL~rni.J~CJ'Un'U 1Ji' • 

~ 
(maw~'Vi" t11'j a11'llfJ") 

"'.d 
·1.rn.111 vrvw1 •1m1 '!fl ty 

ti-
('U1\l~1Tft:IJ'Vl'J' 'U'U'Vlfll) 

i!mm1 iu i'1vi1'11111'1~'Vl'j1..:itin'lf1mtym'j 

.c:). d ' " (u1..:im11m1\ll 'lfm..:iff) 
q 

iT fll'Vlfl i u hvi1 '11111'1~'Vl'j'J..:JtinuBu1lm'j 



m-a1..:i mt ~wH b~'Ll..:iutl -a~~.n ru~1~.ru~ ~ ~'a'abb6\~-a1m n6\ 1..:i ( -a1 f111e11..:iB ..:i) 

1'Um-a~~~ei~~'11..:i~i11"li..:i1'Unei~~1..:i 

bb'U'U 'Un .ob 

(9). zjei 1m.:im'j ___ ~~~rJ]~~JJTrnri_V!tlJtJ_ci_~b:QJ_v_:w) _ :;J'~nnJJ __ ~_ 1'.lUOJ':L _________________________________________________________ _ 

b. 'WU1tl\l1'UL~161JeNLfll'j\ln1'j ____ }HYHJJ11J$3_(\'J:llJ:L _______________________ ___________________ __________________ ____________ __________ _ 
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