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'W"5eJ3J'Ul~lV1"51~1bfl"51~'VI~1'U1'U sn "51~n1"5

1"5~'W~1'Ul%'1b..ijl'W"5~~leJJi'~mUf!"5 1ij':l'VI1V1'lhl~'UU~~ .
d

®.'VI3J1

b~m tJ'UfI1~b"111bfl~mVl~11iJ1V1msu ~~1'11"1JeJ~b~eJVle)Vll'UiT~'V'l~eJ3JJ1mVl~11iJ1bfl~l~vifl1~bb ~~1'11"1JeJ~b~eJVI

'1lil~ PT, APTI uae D-Dimer lim11iJ'VI1~~e:l~tJ5U~fI1~l%'1i;\Jl~h1~1 b~mh~bii'Um13J~~tJfl~"1Je:l~tlliJ~~

rnsu ~~l'l1"1Je:l~b~eJ~ ri1'Vl-ru~th ~~ b-U1-rUfI1~-rm~1l'l1~ 1~~'V'l~lU1~ b~1'V'l~~~1e:l.naru tJj31~
" "

b~ olm 'Ufl1~\Jl ~11iJ1bfl~1~vil'l1e:l ~1~ b~e:l'VI~61e:ltJrmu ~~1'11"1JeJ~b~e:l~1'U'V'l%'11613.11'1lil~ Prothrombin

Time (PT), '1lil ~ Activated Partial Thromboplastin time (APTI) u ~ ~ D-Dimer Test 1 ~ ~ 1i
bfl~e:l~\Jl~11iJ1bfl~1~vie)\Jll'UiT~(Fully Automated Blood Coagulation Analyzers) 'V'l~eJ3J~~J1~lmi~1'U

~13JntJbfl~e:l~m1IiJlbfl~1~vie)\Jll 'UWl \Jl13J~1'U1'Ufl1~1i~l'U~~d

. '" .. ~
:ijl'U1'Un1"5'V1~"eJU (Tests)%'Il~U "51~fll"5V1"51~1bfl"51~'VI

(9) Prothrombin Time (PT) mb,ooo

® Activated Partial Thromboplastin time (APTI) ®b,(9)m~

sn D-Dimer Test Irloo

sn.sn 1lJe:l~~~'Vlr;h~b~flnliJfI1~

m.CS:: 1lJ btJ 'UtJ fIfI~~~e:l ~ ~~'Vl';h~tl m~~tJ fl1~~'U -um61'Ue:l'Vl~e:l'V11~ru ru 1ntJ 'Vl'l11~ ~1'U"1Je:l~-r~11'.a-1m11
" \J \J cu w d.&

b~ e:l~1iJ1fl btJ'UerbJ ~ 1'Ubflru'Vi"fl1 ~tJ ~~ bii'Ul:.J~ fl1 ~tJ nu~ ~1'U"1Je:l~~tJ ~~ flau fI1~ \Jl13J~~bij~tJ~ -r~3J'U\Jl~11 fl1~
\J d.J \J d.&

m~'VI~1~fI1~fI~~fh'Vl'U~m3J~tJ~~fI1j31be.J~bb'V'l~1'U~~tJtJbfl~e:l·thCJ611~61'Ub'VIj31"1Je:l~m3Juty~flm~

m.ct 1lJbtJ'UtJflfI~~~tlm~tJ~e:l111 'U~l~~e:l~vi'~~l'Ubbfl~ Hlbb~~bl ~'U~e:ll~btJ'U~vi'~~1'U"1Je:l~'Vl'l11~~1'U"1Jm-r~
" \J" 'U \J doll

1'U~~tJtJ bfl~e:l·th~611~61'Ub'VIj31"1Je:l~m3JU ru~flm~ ~~~13J fi~il ~tJ fIfI~~ ~vi'~~1'UbtJ'U~'U?i1'U~~ ~ fI1~ m~3Jfl1~
cu "'U" \J

~~~fI1~ ~tJ~'Vl1~ ~i1e)1'U1IiJl'Ufl1~l?llbil'U~1'Ul'UnliJfl1~"1Je:l~il~tJflfI~,r'UJi'1~
\J \J \J "

m.b i1~ru613JU~ bb~~111i1~fl~ru~~e:l~~1l.J\Jl1l.J~flru~ m~l.J fl1~'U1~tJ1 ~ fl1~~~~e:l~~~1~ bb%'l~fl1~tJ~'VI1~

-W61~.fl1f1-r~n1'Vl'U~1'U"51'1lnIiJ1iJ1'UbtJfl~l. ... .
m.1rl btJ'UI'll LL'VI'U~1'Vl'l11~ LfI~e:l~ije:lLb%'l~e:ltJmru'Vl~ fll 'UtJ~~ L'VIj311'VI~1~~i1'Vl'U~~eJ-rtJ~e:l~fl1~LL~~~~1iJ1fl•

CS::.(9) flru~fl~ru~Lu'V'l1~"1Je:l~J1m\Jl~11iJ1LfI~1~vi Prothrombin Time (PT) ri1'Vl-rtJbfl~ml'l~1IiJfl1~LL~~1'11•
"1Je:l~b~e:l~e)\Jll'UWl

CS::.(9).(9) ?i1'UtJ~~fle:lml1~lbtJ'U Lyophillized Tissue Thromboplastin ~~bl'l~~3J1iJ1fl Human

Lung, Human Brain 'Vl~e:lHuman Placenta
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('U1~6111~'U1'I'U1 1~~tJ1'U)
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('U1~61~1~~ru 'V'l~bile:l~)•

.................b.£ .



~.@).l!> ~fl'l!l'ru~~-:J"'~"'lEJ~'JEJtllfli'U 'Vl~eJ Diluent ~:I.J1n'UtllEJl 'Vl~-:J~lfl"'~"'lmb~'JijeJ1~fll'~li

-:Jl'UllJ~lfl11 ct 1'U ~eJru'Vl.fliJ l!>-~ eJ-:Jl"11b'1Jm'lim'f, 'U

~.@).Q1 ijfl1 lSI eJEJb'U"Ii'J-:Jo.c'o-si.eio
'U

~.@).~ b'iJ'U~~(1).nru,]m~-S'Ufl1';j-S'U'~eJ-:J~lflfl~lJtl';j~L'VIflfEJbtl (CE-Mark) uae eJ-:Jflfl1';jeJ1'Vll';jLL"'~EJ1, ,
u l-1-:J6'li1~mlJ~fl1 (US FDA) ua ~ ~ l'U fl1';j~~l';jrul-S'U ';jeJ-:J~lm1TU rmuI'lru~ fl';j';jlJ fll';jeJ1'Vll';jLL'"~ EJl"UeJ-:J

'"
\h~b'VIflfl'VIEJ

~.1!J I"lru~fl'l!l'ru~bovn~tllm(1)';j'J~lbl'l';jl~v1 Activated Partial Thromboplastin Time (APD) rfl'Vl-S'U
d "Q.I 4 cvcr~bl'l';jeJ-:J(1)';j'J~fl1';jbL"U-:J(1)'J"UeJ-:Jb"'eJ~eJ(1)~'UlJ(1)

~.h@) ij6'1'J'Utl';j~fleJ'U'Vl~flLtJ'UPhosphatides 'Vl~eJPhospholipids

~.hl!> LiJ'UJ1EJ1'Vl~eJ6'l1';j"'~"'lEJ16'l V'l~eJlJ1i-:Jl'U

~.hQ1 ijeJ1EJfl1';j1i-:Jl'U'Vl~-:JLiJ~"U'J~llJueJEJfl11{ri 1'U ~mlJ'Vl.fliJ 1!J-~ eJ-:Jflflb'1J"'b'liEJ6'l, , 'U

~.1!J.~ J1EJlijl'l'JllJl'J~eJ LA (Lupus Anticoagulant) (1)°l(1)llJlJl(1)';j~l'U CLSI guideline l~EJij
beJfl6'll 'j"-:Jl'Ul ~ EJ'VI1-:J1"lJ1fl1'j"lJl bb6'l~-:J

~.1!J.ct btJ'U~~(1).nru,]m~-s'U fl1'j"-S'U'j"m~lflfl~lJ\h~b 'VIflfEJb'IJ (CE-Mark) uae eJ-:Jflfl1'j"eJ1'Vll';jLb"'~EJl, ,
u l-1-:J6'l'Vl-s~mlJ~fl1(US FDA) ua ~~1'U fll'j"~~l'j"rul-S'U'j"eJ-:J~ lflrfTU fl-:Jl'Ul'lru~ fl)'j"lJfll'j"eJ1'Vll'Hb"'~ EJl"UeJ-:J
'IJ'j"~L'VIflfl'VIEJ

~.Q1 flru~fl'l!l'ru~LOV'l1~J1EJ1(1)';j'J~lbl'l'j"1~v1D-Dimer Test 6'11'Vl-S'Ubl'l~eJ-:Jm'J~fl1'j"bb~-:JI'i''J"UeJ-:Jb~eJ~e)(1)1'UW;

~.Q1.@) "q~J1EJ1(1)'j"'J~'Vlltl~lJlru (Quantitative) "UeJ-:J~~(1).nru,] Cross link fibrin degradation
(D-Dimer) 1'UV'l"'16'llJl1~EJ'Vl~flfll'j" L~ml1 Monoclonal Antibody ~ijl'l'JllJ"ii'lbV'll~~-:J~eJ D-dimer
~-:Jbl'l~eJ'U~~n'Ub~~ polystyrene l'IJ'VI·l'IJ~inEJln'U plasma ~li6'1'J'U"UeJ-:J D-Dimer cross-linkage
~mfl'j"-:J6'l~l-:J"UeJ-:Jstereo-symmetrical ~~~'Uvh'IJ~n~EJ1n'U vh1 ~'Ln~I'l'JllJ~'U~'U6'lllJl'j"tl1~ 1~

~.Q1.1!J 6'1'J'Utl';j~fleJ'U"UeJ-:JJ1EJ1'IJ'j"~fleJ'U~'JEJ Polystyrene particle ~LI'l~eJ'U~'JEJ Monoclonal
mouse antibodies Lb",~ijLyophilized human plasma ij Buffered saline~ij6'1'J'U~6'llJ"Um detergent,
polymetric carbohydrate LL",~l'IJ'j"~'UL"Ii'UHeterophilic Blocking

~.Q1.Q1 LtJ'U~~(1).nru,]m~-s'U fl1'j"-S'U'j"eJ-:J~lflfl~lJtl';j~L'VIflfEJbtl (CE-Mark) LL"'~eJ-:Jflfl1'j"eJ1'Vll';jLL"'~EJl, ,
LLl-1-:J6'l'Vl-s~mlJ~fl1(US FDA) LL'"~~1'U fll'j"~~l';j rul-S'U 'j"eJ-:J~lflrfl'W'rmu I'lru~ fl)'j"lJ fll'j"eJl'Vll'j"LL"'~EJl"UeJ-:J

'"
tl'j"~L'VIflfl'VIEJ

'" ...~.~ I'lru"'fl'l!l'ru~"UeJ-:JLI'l'j"eJ-:J,
~.~.@) LI'l~eJ-:J(1)'j"'J~lLI'l'j"l~v1fll'j"LL~-:JI'i''J"UeJ-:JL~eJ~LL'U'Ue)(1)1'UlY~ rfl'Vl-s'U1i~'JlJn'U"lJ~J1EJ1~ L6'l'UeJ,

'<ii'1'U'J'U1!J LI'l~eJ-:JLtJ'ULI'l~eJ-:J'Vl~fl@)LI'l~eJ-:J1~EJijl'l'JllJL~'J1'Ufl1';j(1)'j"'J~lLI'l'j"1~v11mlJueJEJfl11 @)~O tests ~eJ
~'JllJ-:J ~6'lllJl';jtl Load ~-:J6'1-:J(1)'j"'J~l~~m~eJ-:J~1'U Sample Rack l~EJ';j~'U'U Auto Sampler LL",~l'im~~'Vll
LI'l~eJ-:J(1)'j"'J~lLI'l'j"l~v1fl1';jLL~-:JI'i''J"UeJ-:JL~eJ~LL'U'Ue)(1)1'Uw; LtJ'ULI'l~eJ-:J6'11'j"m@)LI'l~eJ-:Jl~EJijl'l'JllJL ~'J1'Ufl1'j"(1)'j"'J~

lLI'l'j"1~v11mlJ,JeJEJfl11 @)l!>otests ~eJ~'J llJ-:J 1~EJ'VIflLl'l~mLtJ'ULI'l~m1'VllJEJ-:JllJ~1'Ufl1';j1i-:J1'ULL"'~LtJ'ULI'l~eJ-:J,
..::!II i.I.<::II Q.J II ct. .c::::tI Q.I

EJ'Vlml?1EJ'Jfl'UlJl~ 1fl~ ~'" (1)bl?1EJ'Jfl'U
'U

~ .~.1!J LI'l~ eJ-:J6'lllJ 1 ';jtil 'Vl'" 1?1 Cuvette 1~1~ EJe)(1)1'UlY~ Cuvette LtJ 'Ubb'U'U @)Cuvette ~ eJ
@)fl1';j'VI~6'leJ'UL~eJ1~~'IJ~U~-:Jl'U6'lllJl'j"tI'IlllJ16'leJ'U'VI'J'Ufl~'U 1~ 1'Umru~6'l-:J61EJfl1'j"bn~'IJ~ n~EJ1 'Vl~m~ml'l~eJ-:J
~'U Flag L~eJ'Ul~

......................~ . . dY. .
('U1-:J6'l~'J'j"';jruV'l"'bijeJ-:J),



"" -="l ~ OJ , ... .,jC:S::.C:S::.bIll.JWavelength Vlb"lfb'lJn1';j~';jT'iJ1(;lClotting Assay €l(J1\1'U€l(J?f1l.Jfl11l.Jtn1fl6'1'Ubb6'1~?f1l.J1';j(l

?f~tJ Wavelength (wavelength Switching) 1'Ufl';jru~t:-J6'1fl'Uliijfl11l.J~(;ltJfl9i b~€l1,n~t:-Ji;1fl1';j~';j1'1

1bm1~~~ijfl11l.J(lfl~€l\l bblJ'UEJ1€l~1\1';j1(;lb~1 llJi'Ub tJ~€l\l~\lG'f\l~';j1'1uaellJi'Ub tJ~€l\lJ1(J1
"

c:s::.c:s::.c:s::bfl~€l\l';j€l\l~U~~\ISample Cup uae Primary Tube 1(;l(J?f1l.J1';j(li\l\l1'Ul~~\I Open tube uae
Close tube

c:s::.c:s::.ct: bfl~€l\l~ ';j1'11bfl';j1~~ij seu u fl1';j~ ';j1'1asu fl1 1l.Jb'VIm~?fl.J"U€l\ltJ~l.J1~';j~ \lG'f\I~ ';j1'1 (Sample

Volume Check) uae ?f1l.J1';j(lm1'1?f€ltJflrufl1'W"U€l\l~\lG'f\l~';j1'1 l~bbri Hemolysis, Icteric uae Lipemic

(HIL Check)1~
C:S::.C:S::.bbfl~€l\Iij~1bb'VItl\l11\1J1CJ11lJ,_r€l(Jfl11C:S::o ~1bb'VItl\l'W~€ll.J';j~tJtJfl1tJfll.J€lru'VIflij~(9)O±1.!J °C., "
c:s::.c:s::.~ bfl~€l\l~';j1'1e)~1'UiT9i~';j1'11bfl';j1~'VI1~€l~1\19im~€l\ll(;l (J~1'U Sample Rack bbtJtJe)~1'UiT9i

(Continuous Rack Loading) ';j1l.J~\lbfl~€l\l"?f1l.J1';j(l~1'U Barcode "U€l\l~\lG'f\l~';j1'11~€l~1\19im~€l\ll(;l(J

e)~l'Umi b~€lfl11l.J?f~mfl ';j1(;lb~1bbi;1~i;1(;lfl11l.J~(;l'Wm(;l1'Ufl1';jH\l1'U

c:s::.c:s::.~ bfl~€l\l?f1l.J1';j(lScan Barcode J1(J1b~€ltJ€lfl"lf'W(;lJ1(J1,Lot Reagent, Exp. Date, tJ~l.J1ru

J1tnfl\lb 'VI~miJ'UtJ~l.J1~';jbbi;1~rl1'U1rubiJ'U'<S1'U1'Utest l~bbtJtJe)~1'Umi b~m)1'U1(Jfl11l.J?f~(;l1fl1~tltJen otl\l1'U
"

?f1l.J1';j(ltJ';j~bij'UtJ~l.J1ruJ1en1~b11(J\I'W€ltltJfl1';jvl1\11'U1~€l~1\19i€lb~ €l\l

c:s::.c:s::.~ biJ'Ut:-J~~.nru,;vtl~~tJfl1';j~tJ';j€l\l'11flfl"l.JtJ';j~bVl!'lWhtJ (CE-Mark) uae €l\lI"i'fl1';jm'VI1';jbbi;1~(J1, .
bbvi\l?f'VI~~€lbl.J~fl1(US FDA) bb6'1~~1'Ufl1';j~'11';jru1~tJ';j€l\l'11mhufl\l1'Uflru~m';jl.Jfl1';j€l1'V11';jbb6'1~(J1"U€l\l

tJ';j~bVlP11Vl(J

c:s::.ct: b~€l'Ul"Ubu'W1~

c:s::.ct:. (9) en~b"li1~€l\I9i(;l~\I€ltJmrutJ';j~ fl€ltJ~1'V1~tJ1otl\l1'U~1l.JtltJbfl~€l\l~';j1'11bfl';j1~~ 1(;l(Jij';j1(J6'1~ba(J(;l" ,

.c:Iit. ~ d ~ f{ 0

c:s::.ct:.(9).(9) "If(;lfl€ll.J'W1b~€l';jbb?f(;l\l~6'1bb6'1~bfl';j€l\l'Wl.J'Wt:-Ji;1'11'U1'U(9) "If(;l• •
c:s::.ct:.(9).1.!J bfl~€l\l~1';j€l\llvJ (UPS)~fl';j€ltJfli;1l.Jfl1';j1otl\l1'U,
c:s::.ct:.(9).bIl 'VI1mfl~€l\l~';j1 '11bfl';j1~~ biJ 'U"If'W(;l~\ll~ ~ ~"u1(J~€l\l~(;l'VI11~~~1'V1~tJ11\1bfl~€l\l~ij

"
fl11l.J~'Ufl\ltJi;1€l(;l.ntJbbi;1~b'VIl.J1~?fl.JtltJ?fm'U~~(;l11\1bfl~€l\ll.J1~1(J

c:s:: . ct:.1.!J ~1 ~ b"li1 ~ €l \I ~ (;lG'f\I "If (;l~o1 (J1 ~ ';j1'1 Prothrombin Time (PT), Activated Partial" ,
Thromboplastin time (APTI) bb6'1~D-Dimer Test 1(;l(J..ij(;l'VI11~b11(J\I'W€l~6'1€lm~(J~b1m~h\l'W(J1tJ16'11otl

J1tn~';j1'1~\lfl"111(;l(J llJ~(;ll.Ji;1rh
"

c:s::.ct:.bIl bfl~€l\l~';j1'11bfl';j1~~e)~1'UiT9iVlmfl~€l\lbbi;1~J1tn~1'U fl1';j~tJ';j€l\lflrufl1'Wml.J l.J1~';j~1'U?f1fli;1, , ...
l~bbri €l\lI"i'fl1';j€l1V!1';jbb6'1~tJ1bbvi\l?f'VI~~ml.J~fl1(US FDA) 'VI~€l (JhtJ (CE Mark) bbi;1~~1'Ufl1';j~tJ1€l\l'11fl... ,
~TUfl\l1'Uflru~m1l.Jfl11m'VI11bbi;1~(J1bbvi\ltJ1~bVlP11VltJ

c:s::.ct:.c:s:: en~b"li1~€l\lij'Vl'U\l~€l~tJ1€l\1fl11biJ'U~1bbVl'U'<S1'V1tl1(J1(;ltJm\l'11fl~ ~~~
" "

c:s::.ct:.ct: 11\1\11'U~~~bfl~€l\Iijmbi;1~J1tJ1~€l\l~1'Ufl11~tJ1€l\ll.J1~1~1'U?f1fl6'1ISO (9)bIlC:S::~ct:
c:s::.ct:. b ent~'L"li1~€l\lb~l.Jbfl~€l\lij€l'VI~m tJ~(J'Ubfl~€l\lij€l~ijf'i'fl~fl1'W?f\l~'U1 ~tltJ 11\1yw1tJ1i;11'Umru~

" "
1';j\l'W(J1tJ1i;1ijtJ~l.J1ru\l1'Ub~l.Jl.J1fl~'U'VI~€lllJbV1(J\I'W€ltltJfl111otl\l1'Ul(;l(JllJ~(;lrh 1otl~1(J1(;l1fl1(J1'U€l1~61'1!'1!1

c:s::.ct:.~ mru~J1(J 1~ 11 '11bfl';j1~~ ?f11fl1tJfll.Jfl rufl1'W'VIl.J(;l€l1(J 'VI~m~€ll.J?ffl1'W 'VI~€l1fl~'VIl.J(;l€l1(J'I 'I 'I ,

en~b"1i1~€l\lt11J1(J1fl~tJ1tJbtJ~ (J'U1'VIlJl.J11~~'UVivtl~~tJ bb~\I'11fl ~b"1i1
" "

....................... ~ . . ~ .

('U1\1?f~111ru 'Wi;1bij€l\l),



~.cr.~ 1'lJmru~'Vhn1'~~~~-:JLi'l~a-:J~l'n"iJ1Li'l11~'Vl''Vll.lm-ML'/h~a-:J-r'U~~"t1a'U~1t!lEJ11'l11"iJ1Li'l11~~
'IJ

~11m'Ui'l~i'lru.f11~ LL"~~11otl~lEJ~-:J'Vl~~1'lJn11vll Method Validation LL,,~~~vll11EJ-:Jl'lJ~1tle.J"n11vll• • •
1-Mtl'U~~amEJ1'lJ(9)L~a'lJ

'IJ

~.cr.~ 'Vllnm -ML-dl1l.l~1~11~~~61-:Jt!lEJ11'l11"iJ1Li'l11~~~1~'U1n 'lJarurul1~Vi''lJm~i'l11~~a-:Jn11"t1a-:J
\J " QJ QJ

~L-dl'vh1ml.l~1~11~'Vhn111'l11"iJ1 Li'l11~'Vl1~m -ML-dl~a-:J-r'U~~'1la'Un11,t,h~1a ~1-:J1U61-:J1'l11"iJ1Li'l11~'Vl1tl~-:J
'IJ 'IJ

'Vl,.hEJ-:Jl'lJ.f11EJ'lJanm~-r'U~11'l1~1'lJISO (9)cr(9)~~1~EJm-ML-dl"iJ~~a-:J-r'U~~"t1a'U~11otl~lEJ~Ln~~'lJ~-:J'Vl~~
'" 'IJ

~.cr.(9)O m -ML-dl~a-:J-r'U~~"t1a'U~11otl~lEJ1'lJn11~a'U LViEJ'U(Calibration) LL,,~1~~i'l1'Ui'l~i'lru.f11~'" , " ..
(Standard ControL) ~H1'lJn11i'l1'Ufl~flru.f11~Li'l~a-:J (InternaL Quality ControLs) "iJ°l'lJ1'lJ Iv LeveLs
1-MLViEJ-:J~a~an111otl-:Jl'lJ

~.cr.(9) (9) ~ -ML-dl~ a -:J~,r'Uau 'lJ~ 11otl~1EJ1'lJn11 Li 1~1 ~1tl1 LLn 1~ i'l1'U i'l~ i'l ru .f11~.f11EJ'lJa ncu.. " ,

(ExternaLQuality Assurance; EQA) "Ua-:JLi'l~a-:J1'l11"iJ1Li'l11~~~t11~1~~~-:J
~.cr.(9)1vm-ML-dl~a-:J~~'Vll'1l~t!lEJl611'Vl-r'U'Ul1-:J-rm~n,~l-:JLi'l~a-:JLL,,~atlmru'V1n"t1ij~611'Vl-r'Un111'l11"iJ

\J .. , ",

1Li'l11~~~11m1-:J~ernna L41~1~ EJla.n EJ.f1L'UPl11~EJll.lfi~~" ~1 LL"~LViEJ-:J~a~an111otl-:Jl'lJI'l" am~EJ~ L1" 1
'IJ 'IJ

~.cr.(9)Q1m -ML-dl~a-:J~~vllLLe.J'lJn11'l.h1-:J-rm~11-M'Vl'I.hEJ-:Jl'lJLL"~~lvlln11'U°l1-:J-rm~n Li'l~a-:Ja~l-:J
'IJ • •

~l11L~~a LL,,~m-ML-dl~ a-:J-r'U~~"t1a'U~11otl~lEJ~-:J'Vl~~1un11D 11-:J-rn'l'Jl LL,,~6Iia~Li'l~a-:J1'l11"iJ1Li'l11~~ L-d'lJ
'IJ •

~la~ 1'Vl~, ~1 LL1-:JLL(;1~~11otl~lEJ1~~~'lJ11 'lJmru~ Li'l~a-:J1'l11"iJ1Li'l11~~L~EJ1l.l~1~11tl'v11m11'l11"iJ1Li'l11~'Vl1~

~-ML-dl~a-:Jvllm1LLm"U1-MLL~1L~~"iJmEJ1u Iv~ i11~-:J 'Vl~-:J"iJlnm~-r'ULL4-:J'VllmLm"U1l.l1~mEJ1'lJn"1~nl'Vl'lJ~

11-:J~m'U 1(;1L41~1~ ma.n EJ.f1L'UPl1 "iJ~vll n1161-:J1'l11"iJ1Li'l11~~~ a'Vl'l.hEJ-:Jl'lJ.f11EJ'lJa n~l~-r'U 1a-:J~1~1~1'lJ'V11-:J
'IJ '"

-Ma-:Jtln'U1in111~EJm -ML-dl"iJ~~a-:JLtJ'lJ~-r'U~~"t1a'Un11t1161-:JLL"~~11otl~lEJ1'lJn11~11"iJ1Li'l11~~~-:J'Vl~~"iJ'lJn11"iJ~
~ 'IJ 'IJ

vllm1LLm"uLL~1L~~"iJ'Vl~a'VllnLi'l~mm1"iJ1Li'l11~~L~EJLL"~vlln11LLm"Uhi1~ m-ML-dl~a-:JLtl~EJ'lJLi'l~a-:J1'Vll.l~1
'IJ

'V1~LL'V1'lJ1m1-:J~EJ1'Ul"'Vllnll.ltln'U1im~ 1-M~a11~ -ML-dl~~aqjqjl ~L-dli1~'V15EJm~naqjqjl1~Vi''lJVi

~.cr. (9)~ m -ML-dl~a-:J61-:J~a'U~iJan111otlLL"~Ul1-:J-rn'l'JlLi'l~a-:J~-:J.f11'l'Jl1'V1mL(;1~.f11'l'Jle)-:Jnfl'l'J~11-M'Vl~a~
" '\J" VI

m161-:J~a'ULi'l~a-:JLi'l~miJa~11"iJ1Li'l11~~LL,,~m-ML-dl~a-:J61-:J~'111'lJlrum1'V1~~a'Uma'U1~15m1~11"iJ1Li'l11~~
'IJ 'IJ '"

LL"~nl11 otlLi'l~a-:JiJa1-MLLflL41'VltJl~~ -r'U~~"t1a'Utlnu~-:Jl'lJ1 'lJf1111'l11"iJ1Li'l11~~"iJ'lJ~1~11~ 1otlLi'l~a-:Jl~

LtJ'lJa~l-:J~

~.cr.(9)cr m -ML,th~a-:J~~'VllLL"~vlln11L~a~~'EJ1~'U'U LIS tl'ULi'l~a-:JiJaI'l11"iJ1Lml~l1e)l'll 'lJiT~LL'U'U
'IJ

'i 1" .. ~ .1 dFuLLyAutomate LL"~1~'U'UHIS "Ua-:Jb1-:J~m'Ul" ~EJl'la-:J~1~11mlEJ-:Jl'lJi:-J"n111'l11"iJ1bi'l11~'Vl~1~1ubb'U'U'V1
'IJ

motl-:Jl'lJnl'Vl'lJ~ LL,,~vi'lLij'lJn111-MLL~1L~~"iJ.f11EJ1'lJQ10 1'lJ ,r'U"iJln1'lJ~~~~-:Jbi'l~a-:JiJam1"iJ1Li'l11~~ LL"~
'IJ

'V1~~a'U"iJ'lJn11"iJ~1otl-:Jl'lJ1~~ l~EJ~ -ML-dl~a-:J-r'U~~'1la'U~11otl~lm~mtl'U1~'U'U LIS ~-:J'Vl~~I'l"a~m~aqjqjl

~.cr. (9)b 'Vlln~ -ML-dl~~aqjqjl'Vl~a L~a'lJ1"Uia1~ia'Vl~-:J~L-dl"iJ~vll'Vl,r-:J~a~nL~a'lJLtJ'lJ(;11EJ~n'l'Jrue)n'l'J1
'Vllmn'lJ Iv I"l~-:J~L-dli1~'V15EJm~naqjqjl1~Vi''lJVi

~.cr.(9)~ n11~"iJl1rulLi'l~a-:JiJm tJ'lJ~'V1~"Ua-:Ji'lru~m1~m1m~ianl'Vl'lJ~L~a 1motltl1~lEJ"t1'lJ1~~-:J~~1'lJ

n11tl nU~-:Jl'lJ bL"~'V11-:Ji'lru~m1~ n11"Ua~-:J1'lJ~'V1~1-Mer~'lJL~'lJa11i'l1"iJ~~a-:JLtJ'lJ~~l~ ~1'lJn11'lh~ Li'i'lJbL"~
~ 'IJ 'IJ

t11L~'lJaflru~~'U1i"Ua-:JLi'l~a-:JiJaI'l11"iJ1Li'l11~l1tl'U'V11-:J-Ma-:Jtln'U1inl1~lfla'lJ

........................~ . . d:.!. .



ct. j~EJ~~'U'l1n1'H,h

1~V~Ld(;'l1® tJ ,rU~~~~ L·lhl~-ru~Jelu LI"l~mI'l1T'irr~n11LL ~.:l~1"lJeJ.:lL~eJ~e)1'l1'UlY~~~~~.:l'V'l~eJ~ 1i.:l1'U"iJ1fl'II

m:HL·lh'II

11.:l'V'lV1U 1(;'1"iJ~"ll'11~L~'Urh L"li11~UU fl11~ ~fl11 LL(;'I~1'l11"iJ1 Lm1~~fl11bL ~.:l~1"lJ eJ.:lb~eJ~'V'I~eJ~J1 V1

btJ'U11m~eJ'U 1~vf1~veJ~i11~"iJ1fltJ1~1ru11V.:l1'Ufl11'Vl~?leJU~?I~\11ru (reportabLe test)

rd. fi1'U-rU

m-HL"li1m~-ruf'i'~b~eJfl~'UveJ~1m1.:l'V'lmU1(;'1" tJ-rubtJ'Ub~'Ul'U(;'I~ ~mJ(;'I~ o.le "lJeJ.:l,)1'U1'Ub~'U1'U.:l1~.:l1'U'II
,r'U 1'Umru

t'JI.® mru~m -Hb"li11~?l1lJ11~ boifTVl1 fl111'l11 "iJ?leJUL~ eJbLm "lJoifeJufl'V'l~eJ.:l"lJeJ.:lbl"l~eJ.:l1'l11"iJ1bI"l11~~'II

ru ?lm'U~tJ~llii.:l1'U fl1v1'Ub1(;'11 Q1 .rr1l~.:l (~.:l1'UbL(;'I~'UeJm1(;'1111"llfl11)iru~.:lbL~1~-rubb~.:l"iJ1fl~;eJ

t'JI.l!> mru~rrt-Hb"li11~?l1~11~~eJ~Lb6!l~bLm"lJbl"l~eJ.:l1'111"iJ1bI"l11~~L~eJ1mi.:l1'Ul~ il1V1'U l!>~ .ff11~.:J1'U

1~'Vd1.:l~eJ~ u6!l~Lbm"lJ ~ taueJ111"l1"iJ~1P1m-r'lJ ~ ~"lleJ'lJ~11i~1V~ b~~~'U e)'Ubf1~~'U"iJ1nb'V!1'11"l11~b~V'V!1V"lJeJ.:J'II •

t:-J~l'lfiru,]"lJeJ.:Jrrt-HL"li1 L"li'U mrulP1eJ.:lb~~,)1'U1'U1"l'U fl11IP1eJ.:l"lJ'UEJ1v~.:J~.:Jm1"iJltJm1"iJ~-HeJ.:JtJ~U~fl11~'U

"iJ'Ufl11~ "iJ~?l1~11~ 1-H'lJ~fl111~1'l1~tJ fl~ 1'Umru~ L?I'UeJ111"l11~tJf1tj'~.:J1'Um~oifeJ n1'V!'U~ 11.:l'V'lV1'lJ1(;'1"lJeJ'II 'II:W

?I.:J1'U~'Vlt1'Ufl11~"iJ11ru1Vfl L~flG1qJqJ1

c;;;. n1':if1TVI'U~-a~EJ::~1 g't1-r'U'U-a::n'Ufl11lJ';11~U nrdeJ~•
~"lJ1VlP1eJ~-r'lJtJ~~n'Uflru.fl1'V'1"11~J1mI'l11"iJbtJ'Ub1(;'11mh~'l!eJv b b~eJ'U;.:llP1eJ.:JbtJ'UJ1V1Lot b~V1n'U uae'II ••

'V!1fl~fl11b~eJ~?I.fl1'V'1'V!~eJ'V!lJ~eJ1Vfl111i.:J1'U ~"iJ~"lJ1v~'U~111J1m"1l~ 1'V!~~1btJ~V'U 1-H.fl1v1'Ub1(;'11~~ .ff11~.:J• 'II •

,r'lJ"iJ1fll'Um~-r'lJ bb~.:J"iJ1fll1.:J'V'Iv1'lJ1(;'1

v 0 4 ~ ~ I

~. 'tIeJfl1'V1'U~~lIeJt1'Ua~aruru1~'tI1. .. ..
t:-J'IItrl-Hb"li1"iJ~lP1eJ~111bl"l~eJ.:J'V'I~eJ~eJtJmrueJeJfl'UeJfl~'U~"lJeJ.:J11.:J'V'IV1'lJ1(;'1bb~1tJ-r'lJtJ1.:J?lm'Um -HeJvl'U?I.fl1'V'1• • 'II

b~~~1V~11i~1V"lJeJ.:Jm-Hb"li1 .fl1v1'U ®ct l'U'II

G>O. 'V!~mnru"i.'LIfl1-a~"1jru1~~~~e:Jn

~"iJ11ru1"iJ1fl~b?l'UeJ ~tJ1L?I'UeJt:-J~l'1firu,j~i1l"lru.fl1'V'11~~11'l1~1'U1'l1.:l1'l1~l"lru~fl~ru~~n1'V!'U~ ~111"l1~ q ~ ,

1~bfi'U11I"lTe)1.:l~.:J 1~v"iJ~~"iJ11ru1"iJ1fl~L?I'UeJ11m~1?1~'II ,

.....................~~ . . v.!d. .
('U1.:J?I~111ru 'V'I(;'ILlieJ.:J)•


