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'a1 El~:: Lel El fl fUl.rn n 'etW:: bO 'W 1:: • 

Lfl~eJ.:i lfl-a111 l'Vlm1~"!f'Ufl'tlel.:Jb\'1~1,h::il'Vlfi.n1cw~.:i 

(High performance liquid chromatography: HPLC) 

L 'U'Ubfl~e:i-i~mhv1fo1 bfl11~i-h'l1"1Jil~ bb~~'IJ~1rnua1-a 1vm 1 "tl'Vll;l flm-a 1r1-a1.11 L V1m1vJ~ bb 'U'U61Jel-Jb VlffJ 

.fl1cl b~fl111J~'U6'1'1 L "ti bbcl fl bb~~Vl1'U~1J1f116'11'a L~ cl L "tl61Jel'1b Vl~1 b 'U'U~TW1 'U':i~flel'U~l'J m'f1'U1,11'11 ~-id 
'U 

@). 6i1"1J'Ubfl~el'UbvJG'lbfl~el'U~6'111~1v\'1~~mcJ (pump) -w{e:iii-q~n1~~vJmmm~ 

b. bfl~e:i-i5~a11~1e:i~1-ia~ L 'Uwi (autosampler) 

m. ~el'Uflell;l:l.J'U (column compartment) 

Ci'.. bfl~m~-aTiil1~a1-a"llil~~~fl~'Ubb6'1-1a~~11111m~~bb~~1~b'U~ "ll'U~ 1~ 1e:i~e:i~b-atl 
'U 

ct'.. bfl~el'1~1Tiil1~6'111bb 'U'UvJ~e:im 16'lb61l'U~ (fluorescence detector) 
'U 

ti. 'a~'U'Ufl1'Ufl:l.lfl1':i'Vl1'11'Ubb~~'IJ1~1J1~~~ (software) 
' 

giJ_ e:i'I.Jmru'IJ1~flel'U (accessories) 
' 

flWi1n"etru::Locw1:: • 
@). 611"1J'Ubfl~el'UbvJG'lbfl~el'U~6'11':i~1'V11~~~1cJ (pump) -w{e:iii-q~n1~~vJel'1el1fl1~ '<il1'U1'U @) "q~ 

@).@). b'U'U1~'U'U~6'11J'111~~~1cJL~cJL"tlfl111J~'U~'1 (high pressure mixing) L~cJ'111J1':ifl~'11J 

a11~~mcJ1~5-i ® "lfu~ 1'Lin~1b~mn'U bb~~a11111m~e:ifl1i-11'Ubb'U'Uti a11~~~1m~cJ1 

Vl~el a11~~~1cJ~6'11JG'lel-J"lf'U~6'111111ri'IJ{'U stroke 1~a1111 'Liwi 

@).®. a1m-ari'IJ!'Uam1m11 Vl~ 1m 'LI-li1-1 o.oo@'J - er il~~~m/'U1vi 1~cJ'IJf'Ur111ii~~bacJ~ 1~ 

0.00@) il~~~~'a/'U1vi 

@'J.Q1. 

@'J.et'.. 

@'J.b. 

6'111J1':ifl'Vl'Ufl111J~'U6'1'16'1~ 1~ boo 'U11 Vl~el ~,gi/oo ~bel6'1Lel (psi) Vl~el6'1'1fl11 
'U ' 'U 

i1r1111J~fl~el'161Jel'1fl1'a1Vl~ (flow accuracy) 11lbfl'U ± @) % 

i1r1111Jbb1i'Utl11'Ufl11L'Vl~ (flow precision) 11lbfl'U o.ogiJ % RSD 

fl111Jbb1i'Utl11'Ufl11~6'11J (composition precision) 11lbfl'U o.@'Jct'. % RSD 

i11~'U'U~1-Ji1611a~ 1 'Uwi (active seal wash) 

@).~. i11~'U'Utl~er~ 1 'UwiL 'LI mril~ bfl~fl111J~~'U fl~ bfl~-fi'U t1'U61J bb~~i11~'U'U ~':iTilG'lel'U fl1':i~161Jel'1 

bfl~el-1 (Leak detection) 

@'J.ci. i11~'U'Uf11~~vJmmm~~1cJ~fiJfiJ1fl1~ b -dm (channel) 

b. bfl~e:i-i5~a11~1e:i~1-ia111 foir~ (autosampler) '<il1'U1'U @) -q~ 

®"@'J. 6'111J1'afl b?l61J1~~1el~1'161J'U1~ b il~~~~';i 1m1i'Umm11 @)0~ 61]1~ 

b.b. 'IJ!UlJ11J1~':ifl1'a5~a11~1el~1-IM ~-lbbl,l o.@'J - cio L:l.JLfl':i~~':i 'IJf'Ufl111J~~b8cJ~L~ o.@'J L:l.JLfl':i~~':i 

b.m. i1r1111Jbb1i'Utl1 (precision) ~~'W~1~'Uelclfl11 o.@'Jct'. % RSD 

b.Ci'.. i1?i1'U~flfl1'161Jel'1fl115~a11~1e:i~1-1 (carry over) 11lbfl'U o.oom % 

b.ct'.. 6'111J1'afl'Uf'U1~cl~fl111J~fl61Jel'1b~1J 1~ 

ht>. i11~'U'U~11'16'lel'Ufl11~1 (Leak detection) 

m. ~el'Uflell;l:l.J'U (column compartment) '<il1'U1'U @) "If~ 
'U ' 

m.@'J. ~-ie:iruV1.t1i1L~e:i~1-1'Ue:icJ ~-Jbbl,l @'Jo m~1b6/lm;cJa ~1fl11e:iru'Vl.t1il~m 5-i ~er e:i-imL61lm;cJa . ~ . ~ 

m.b. fl111J~fl~el'161Jel-J~ruVlJJil (temperature accuracy) 11lbn'U @'J.o el'1~1b6/l~b;cJa 

m.m. fl111Jb6'l~cJ161Jel-J~ruV13Jfab'IJ1~'U (temperature stability) 11lbfl'U o.@'J el'1~1b6/lm;cJa 

m.Ci'.. 6'111J1'afl'LJ';j';j'<i)fle)i;l1J'U61J'U1~ Q10 b6/l'U~b:l.J\11':i 1m1i'Uelclfl11 Ci'. fle)l;l1J'U 

~~~ ' tl~1 ) ( ~
2 ·~ 

('\..11.:Jbm;?l':i il'UVl~':iEJ~'l:;j'U) ('\..11.:J?IT:J ':i~ ~ V1.:i~1 m.:i?l11'!J'U~!1 1.:i~'Um) 

VIU1 @) '<il1f1 ell 

L 



~- bfl~e],:j\11)1'111?li:f11"1l'Ul?ll?ll?lfl~'l..lbbi:f-iaiw111 b 1m~\11 bb~:::l~b'U~ "ll'Wl?111?1 le:J1?1el:::b1tl '11'1..!1'1..l (g) "111?1 
" ' 

~-®· 1"tl-i1'1.J1'1.J-tl1-if111l.JcJ11fl~'l.Ji-ibb\91 ®~O - b~o '1..!11'1.Jbl.J\111 bl?lcJ1°tlbb'Vf~-ifl1b'Ul?lbbi:f-i .. "" .. 
r1a vr~a1?11?11 b Vim Wl.l 

~.h ij bfl~eJ-i\1111'.il11?1i:f11 (detector) b'U'l..l "ll'Ul?l ®o®~ - element diode array 

~.rn. i:f1l.l11t:1m1'.il11?1i:f111~ ~ f111l.lcJ11fl~m~{al.ln'l..l 

~-~- ij~1afljflj1ru1'Ufl1'1..l (baseline noise) 1l.Jbfl'l..l ± (,TI X (g)Q -b AU ~ ®(,TIO '1..!1 b'l..lbl.J\11) bb~::: 

ij~1f111l.lb~cJ-ib'U'l..l'.il1flbimi1'1..l (drift) tJelcJfl11 a.ct x @o-"' Au/H ~ ®rno '1..l1b'l..lbl.l\111 ... 
~.ct. ij~1m1l.l~fl~eJ-i6lla-ir111l.JcJ11fl~'l..l (wavelength accuracy) ± ® '1..l11 'l..lbl.J\111 

~.b. i:f1l.J11mn'U-b'a~~ (sampling rate) 1~~-i~l?l ®®o bfli\1161! vr~a~n11 

~-giJ· i:f1l.J11flf11'Ufll.Jfl11'Vl1-i1'1..l 1~'11fl software 
' 

ct. bfl~eJ-i\1111'.il11?1i:f11bb'U'UvJ~am1i:fb'll'l..lG1 (fluorescence detector) '11'1..!1'1..l ® "IJl?l 

ct.®. 1offbbvr~-in1b'Ul?lbbi:f-ib'U'l..lvr~a1?161i'l..la'l..l flash lamp 

ct.®. ij-tl1-ir1~'1..l excitation i-ibb\91 ®oo - ®®oo '1..l1b'l..lbl.J\111bb~:::-tl1-ir1~'1..lbb'U'U emission i-ibb\91 

®00 - (9)®00 '1..l1 b '1..lbl.J\11) Vf~e)~fl11 

ct.rn. ijm1l.lt:1fl~m6lla-ir111l.JcJ11fl~'l..l (wavelength accuracy) 1l.Jbfl'l..l ± rn.o '1..!11 '1..lbl.J\111 bb~::: 
" 

m1l.lbbl.J'l..lEJ16lleJ-if111l.lcJ11fl~'l..l (wavelength repeatability) 1l.Jbfl'l..l ± o.® '1..!11'1..lbl.J\111 .... ' V!)ell?lfl11 

ct.~. i:f1l.J1iflf11'U~l.Jfl11'Vl1-i1'1..l1~'11fl software 

ct.ct. ijtfll.J1\1116llrn flow cell bJuam11 ~ UJbfl)~\11) b~:::mm1t:1Vl'l.Jf111l.J~'l..l1~i1acJm1 00 rn{ 

b. 1:::'U'Uf11'Ufll.lfl11'Vl1-i1mb~:::,.h:::l.l1m.m '11'1..!1'1..l ® "111?1 . ' 
b.@. 1 'Uibbfl1l.l'Vl1-i1'1..l'U'l..l Window ®o vr~a~n11 (1 'U1bbfl1l.l~6ll~V1i) 

b.®. 1 'U1bbfl1l.Ji:f1l.l11flfl1'U~l.Jfl11'Vl1-i1'1..l6llel-ibr1~a-ib 'U'l..lbb'U'U graphic user interface 

b. rn. i:f1l.l11t:1i-i~1vn11il b\11eJ{6lla-im11 br111:::vr'11?1cJe.i 1'1..l'VltJ1'.ilelflell.l'W1 b\11a{ bb~::: bn'U b tJ '1..llfil bm1:::v1 

b.~. i:f1l.l1iflf'11'1..l1ru~1~b~cJ1n'U system suitability test 1~ 

b.ct. i:f1l.l1ifl'Vl1-i1'1..lbb'U'U isoplot bb~::: rn dimension b~el~flW1 peak purity1~ 

gJ/. ~ tJ m ru tJ 'rn fl el'U 

giJ·®· "lll?lflell.J'W1b\11eJ{1l.J~1fl11 Intel Core i7 Processor f111l.Jb~11l.JtJelcJfl11 rn.o GHz • 
ijvriJ1cJf111l.l'11'Vl~fl1l.JtJelcJfl11 ~ GB Hard disk ijm1l.l~1l.JtJelcJfl11 ® TB ij DVD RW ij USB port 1l.JtJelcJ 

n11 ct port ~{al.J keyboard bb~::: mouse '.ilel LCD 6ll'l..l11?11l.JtJelcJfl11 ®o -6'1 '11'1..!1'1..l ® "IJl?l ~-id 

gi/.®. 

gi/_(,l]_ 

gi/_(9).(9). i;"11V!'foa-in11bb~:::r11'Ufll.Jfl11'V11-i1'1..l 
' 

i;"11V!~'Ufl11'U1:::l.J1~~~ 

gi/_(9).®.@). 1~:::b 'Vl~fl6ll'l..l11?11l.JtJe)cJfl11 @).® bl.J\11) 

gi/.(9).®.®· bt11iij~'Wfl'W-i'U~'U1:::~'U 1~ 

bfl~a-i-wm{~~ laser "ll'U1?16ll111111 ® "111?1 
' ., 

HPLC column i;"11V!~'Ufl11lbf111:::v1~-i'U 

gi/_(,l].@). ZORBAX ECLIPSE PLUS C18 RRHD 

®·® X ®cto ij~~bl.J\111 ®.~ 1l.Jfliel'l..l 

gi/.rn.®. UHPLC GARD, ECLIPSE PLUS C18 
., 

®.(9) il~~bl.J\11) (g).~ 1l.Jfl)e)'l.J ( rn :U'l.J/fl~el-i) 

~~-) 
(1.J1~Lf1~?f'S tli.J'Vl'l'lWt't~ji.J ('1.J1~?f1'J'U'St 1 'l'l Vi~~1) 

m -Sl.l m-s 'lhtu1um-sl.lm-s 

'11'1..!1'1..l ® 

'11'1..!1'1..l ® 

'11'1..!1'1..l ® 

'11'1..!1'1..l ® 

0 

'11'1..!1'1..l ® 

0 

'11'1..!1'1..l ® 

"111?1 • 

' fl~e),:j 



{;')).rn.m POROSHELL 120 EC-C18 

®.@ X @00 ii'1~b:l.l~1 ®.'1111:1.Jfl1el'U 

'111.~. '1l~ b zjel:l.l~elflel~:l.l'U bb 'U'U 1:1.11 im.J mruth~nel'U 
' ' 

0 

'<il1'W1'W ® 

0 

'<il1'W1'W @ 
0 

~ '<il1'W1'W 

'1l~ 
' 

'1l~ 
' 

'1l~ 
' ., 

'111.er. eJ1'Uel-:Jfl'Wfi111~b V!tl61.lel-:J 1m111bflii (safety cap) 

{;')).b. Vial 61.l't..!1~ ® ii'1~~~1 
0 

'<il1'W1'W @,ooo "ll'W 

{;')).'111. UPS 61.l't..!1~ er 'r0/A 

{;')).~. 61.11~'U11'<ilG'l11'1~mti1G'I 61.l't..!1~ @ ~~1 'V'liel:1.1eJ1 
' 

{;')).~. 61.11~'U11'<ilG'l11'1~'11tl~'1l1 61.l't..!1~ @ ~~1 'V'liel:1.1eJ1 
' 

{;')).@o. ~1meNG'l11'1~'11tl (glass solvent filter) 

{;')).@@. ~~~~~1tlG'l11'1~'11tl (micro pipette) 

61.l't..!1~ @o - @oo 1:1.111'"11~~1 

0 

'<il1'W1'W @ 
0 

'<il1'W1'W ~ 
0 

'<il1'W1'W ~ 
0 

'<il1'W1'W 0)0 

0 

'<il1'W1'W @ 

d 
bfl 1m 

61.11~ 

61.11~ 
., 

"ll'W 
., 

"ll'W 

., 
{;')).@~- -q~~~~1tlG'l11'1~'11tl (micro pipette) '<il1'W1'W @ "ll'W 

61.l't..!1~ @oo - @ooo 1:1.111'"11~~1 

~- b1el'W 161.l~'U 1 
~.@. iibelnG'l11~i'.ielm11i-:i1'Wm~1e!-:int1~ bb'1~m~11vm el~1-:J'1~ @ bci:1.1 

~.h ~~~-:i bfl~el-:ii'.iel'<il'Wm~vi'-:i G'l1:1.111t11 i-:i1'W 1~ biJ'W el ~1-:i~ bb'1~'Vl~G'lel'UG'l:1.J11ti'W~61.lel-:J bfl~el-:i 1 ~ 
'Vl1-:J1'W 1~~1:l.l"LJelf11V!'W~ 1~ ti 1 iG'l11'1~'11t1:1.11 ~ 1~1'W 'V'liel:1.11 'U 1''U1el-:i n11~ ~~-:i bfl~el-:i bb'1 ~ 

"" ., 
..::ii v ,:::i,,QJ ..::ii.cvt,,<ct. 

11 tl-:J1'W ~"' fi11G'I el'U b 'Vl tl'U Vf '1-:J fi11 ~ ~ ~,:J'<i] 1 fi'U 1~'Vl ~ ~ '1 ~ 

~.Q1. ti fiel'U1:1.1eJl 6tl'<il'WG'l1:l.l11t1'\Jfl'U~-:J1'W 1~ b 'U'W el ~1-:J~ 

b 'U'Wbfl~el-:i1 mJ~bJ ~1'W n111 i-:i1'WV!~elG'l1fi~ n111i-:i1'U:1.11 f1el'W bb'1~!'U'\J1~ fl'WfltU.fl 1'V'l 
' 

bfl~el-:ii'.imtJ'W1~ti~nmB~1-:itl'elt1 ~ tJ 
~.er. iiih-:i~6ll1'W1tUfi11'V'liel:1.11 'U'\J1~fi1131'tfou~1V!~el 1 'U!'U1el-:J ( certificate) ~ bbG'l~-:i111~!'U fi11 

'IJ ., 

ti fiel'U1:1.l fi1161! el:l.l'U11-:J el'U n 1 ru'<iJ 1 fi'U ~,;''V]~ ~ ~ ~ 
' ' 'IJ 

~'<i11V1u1 tivi'el-:i b tl'U~1 bb 'Vl'W 1 'W'\J1~ b 'Vll311 'Vl ti 1~ti 1~1''U m1 bb~-:i~-:i'<il1n'U~i'Vl~~~1n 1 ~b tl'W~1 bb 'Vl'W 
'IJ 'IJ 

'<i11V1u1tib.Jtl'eltin11 @o tJ b~el'\J1~1ti'1l'W1'Wm1~~mel~1V1cibbvfbbG'l~m11~!'U'U~m1V1~-:i~~~-:i 

1mV'lvh ~~o L1'1t,1/ero bfl1~61l 

~-- ) (U1.:JLf)~1;'1'j ll'UV!'!"i'jfl~~'U ('U1.:JG'l11t.h~ 1 'l'i Vl.:!~1) 

f)'j'jl.Jf)1'j th~fi1'1Jf)'j'jl.Jf)1'j VIU1 m '11f) rrJ 



"' ,., 'j1e.ia:am.1flf!N~n<ttru:: 
n tl' eWil ~'Vl'j'jfl'Un1i-:i,ie.i1 e.ia ,:i wimJ'Y1fl ,h E.Jf11'W bb~::'j::uuvJ~e1 e1 L 'jft b6lf'U ~ 

q ~ • ~ 

f!Nin<ttru::-i1 h.1 
b 'U'U fl~el.:J"il"Vl11~'U"ll'Uvi m m:n.Jaflm (trinocular) i.'11'Vlf'U1°tll 'Ufl11Pin~11~1:.1vi1.:i~1'U hr1Vi"1lbb"~ 

' 
"il"'U11Vlt.11 ~11:.lbVlfl'Ufl.«'U'Vl'1.:Ji,'f'J1.:J (bri0 ht field), differential interference contrast (DIC) bb"~~"am1m61l'U~ ' :, " 
(fluorescence) 'V'lfm.1"1lvi'111:.1.fl1'V'l~~1,1a" bb"~ 1 thbbfl11J1bfl11~~.fl1'V'I 

' 

b-il1~b"'U61!,11 @)00 % 
" 

@).@).@). 

@).@).\!). bi1~b"'U61!,11 l!Jo% bb"~ b"LJ1~fl1~'Ue:Jfl!,11vii,'f11J ~0% 
" " 

@).@).Ql. b6U1~fl1~'Ue)fl(,11vii,'f11J @)00 % 
" 

1~'U'U fl111 ~ fli,'f b 'U'Ufl11bfl~e)'U~6i!'U".:J"l]e).:Jbb 'Vl'U'J1.:J1{,ltJ bb" ~ b 'U'U"ll'UV! bbfl'U~'Jl.J 
' 

1~'U'U1~~el.:Ji,'f'J1.:Jb'U'U'Vl"avi1~"1l'Uvi LED hlua1:.1n11 b 11,1~ m1:.1m11-u.:i1'U1lJua1:.1n11 
' 

mo,ooo <ff1 bl.J.:J 

@).Ci'.. iitl1Jbtlvi-tlvi 1 ~ 'U1Jbi.:J'Vl~fl111Ji,'f11.:J"llel.:J'Vl"elvi 1 ~ 'V'lf a1J'U1J preset bbi,'f.:J bb"~'U1Jflvii.'11'Vlf'U , . , . 
fl11'111:.lfl1'V'I 

@).ct'.. b"'UG11,11iin1'1.:J"llt.11t.1hJuat.1f111 @)0 b'V11 '11'1.J'J'U@) ~ iifi1 F.O.V.hJuat.1f111 l!Jl!J ij"~bl.J!,11 

@).b. bb 'U'U'U11"il b"'U611{,ltJi,'{11J11t1'U11"il b"'U611!,1ti tmlJir a1:.1n11 b b"'U61 q q , , 

bb'Vl'U11.:i11,1t11.'11Vlf'U1~1,'f1"~ i,'f11J11m~a'LI1mL'U'Jbbfl'U x bb"~ Y m1L~e:J'Ui,'f1"~1,'f11J11fftJ'fo 
' 

tJvi-b'U11~ 

@).~. m1tJf'U1~ 1:.1 ~m'V'I-B'viiitl1JtJf'U.n1mL 'U'U'Vlt.11'\J Lb"~tl1JtJf u.n1'V'I Lb 'U'U"~ LB 1:.1vi 
' ' 

@).~. b"'U611'J1Jbbi,'f.:J iifi1 N.A. 1lJi1at.1fl11 o.~o bb"~i,'f11J11t1~.:J1'U~1'U bright field, 

fluorescence bb"~ DIC 1~ 

@).@)o. b"'U611!,1~b'U'U1~'\.J'\.J CFI 'Vl~el UIS2 'Vl~el IC2S "ll'Uvi Plan Apo 'Vl~el~fl11 tJ1~flel'U~11:.1a~1.:i 
I.I ' .c::il QJ 3 

'Uell:.I b b"'Ui,'f 111:.l"~bell:.IV!Vi.:J'U 

@).@)o.@). f11'1.:J"llt.111:.1 es:'. b'V11 N.A. hJua1:.1n11 o.l!Jo '11m'U1-U.:i1'UbVlfl'Ufl.«'Um.:ii,'f'J1.:J 

bb"~~"am 11,'fb61l'U~ 
" 

@).@)O.l!J. f11'1.:J"llt.111:.1 @)0 b'V11 N.A. 1lJual:Jfl11 o.es:'.ct'. '11Vlf'U1-U.:J1'UbVlfl'Uflt'U'Vl'1.:Ji,'f'J1.:J 

~"am1m61l'U~ LL"~ DIC 
" 

f11'1.:J"llt.111:.1 l!Jo b'V11 N.A. hJuat.1fl11 o.giJct'. '11'Vlf'lJ 1-U.:J1'UbVlfl'Uflt'U'Vl'1.:Ji,'f'J1.:J 

~"am1i,'fb61l'U~ bb"~ DIC 
" 

@).@)O.es:'.. f11'1.:J"llt.111:.1 es:'.o b'V11 N.A. 1lJua1:.1n11 o.~ct i.'11Vlf'U1-U.:i1'UbVlrl'Urlt'U'Vl'1.:Ji,'f'J1.:J 

~"am1m61l'U~ bb"~ DIC 
" 

@).@)o.et'.. f11'1.:J"llt.111:.1 bo b'V11 'Vl~el bm b'V11 N.A. 1lJual:.lfl11 o.~ct'. i.'11'Vlfu1-u.:i1'UbVlrl'Url 

.«'U'Vl'1.:Ji,'f'J1.:J ~"am 1i,'fb61l'U~ bb"~ DIC 
" 

@).@)O.b. f11'1.:J"llt.111:.1 @)00 b'V11 Oil N.A. 1lJ'Well:.lfl11 @).es:'.ct'. 

'Vl'1.:Ji,'f11.:i ~"am1m61l'LI~ Lb"~ DIC 

-Mt. " 
(tJ1.:1Ln~i;~ tltJVl~~tJ~'l"ltJ) (m.:i?111u"a~ 1 'l"l V1.:i~1) .., 

u"a~o11.Jm"al.l m"a 



(9).(9)(9). ~,Jmru~v1~1vt1\JL'Vlfl'Wfl DIC '\.J1::flel'U~l1EJ analyzer LL"1:: polarizer 

(9).(9)®. 6/lviel'U mru~1vt1''UL 'Vlfl'Wfl'V.J"1 e:im 1m61l'W~ 
' ' " 
(9).(9)®.(9). n~m'U11'<ilvlmv1e:i{~1l111t1~vi~-:ivl"1Lv1e:ifl~1bJ,j'e:iEJn11 b ~1LLvt'LI-:i L'U'W"ll'Wvi 

' 
noise terminator 

(9).(9)®.®· ~vi~-.:i'V'l~eJlln~e:i-.:ivlmv1e:i{~1vt1''U~~e:ille:i~1-.:i1Je:iEJ (.Y1 ~ ~-.:i-d' 

(9).(9)®.®.(9). DAPI (t!1L1'U) 

(9).(9)®.®·®· FITC (L;EJ1) 

(9).(9)®.®.(.Yl. G-2A (LLvi-.:J) vt~el CY3 vt~el RHODAMINE 

(9). (9)®. (.Yl. LL Vf"'°-.:Jf11 L 'Wvl LL~-.:JvJ~e:im 1m 6/l'U~ 

(9).(9)®.{.Yl.(9). L'U'W"ll'Wvi LED Vf~elVl"1elvi 1 vJLl1eJ{fi1~:W'!JelEJfl11 (9)00 1\?l~ 

(9).(9)®.(.Yl.®. vt"1e:ivi 1 vJilmEJm11i-.:i1uLo~EJ 1:w1Je:iEJn11 ®,ooo -&11l1-.:i 
' 

(9).(9)®.m(.Yl. ~1l111t1'Uf'U~-.:J!-111lJL"UlJLL~-.:J 1v1 

1r1. ,1vi,hv.n1cwf1ijflai'1 b iJ'U~im.iv1nunil'e1.:i1ili'l'Vl'l'lflil i'.iflwin~w::'V11.:i b 'Vlflilfl;.:id • • • 
®.(9). Vf'U1Elf'U.fl1'V'IL'U'U"ll'Wvi color CMOS "1.l'U1vi (.Ylb.o x ®(.Yl.~ i1"1~Lll\?11 Vf~el~fl11 

hh illil1'U1'U effective pixels 1:wtieJEJfl11 c.)b.®<t ~1'W~m61!"1 

®.(.Yl. illil1'U1'W~m61!"1~'1J'Uvin1~ 1u1vtllvi all-pixels fl11l1"1::L~EJvi~tieJEJfl11 ~~oo x (.Yl®oo ~m61!"1 

LL"1::1'ULvtlJvi (.Y1 x (.Y1 pixel average fl11l1"1::LBEJvi1:w'!JeJEJfl11 c.)boo x c.)ooo ~m61!"1 

®.~. il1-11m1l11'°JLL~-.:J ISO sensitivity LviEJ'UL'Vl1 150200 ~1m1t1'U1''U1~~-.:JLL~ 150200 ~.,:j 

15012000 vt~e:i"1h-.:ivin11-.:in11 

h<t. ilr111lJL~11'Ufl11LL~vi-.:ie.1"1 live display mode ~fl11l1"1::LBEJvi1:wtieJEJfl11 ~~oo x (.Yl®oo 

~m61!"1 r111lJL ~11 um1LL~vi-.:ii:.m 1:w1Je:iEJn11 b L'V.J1ll~e:i1mviLL"1::~r111l1"1::LaEJvi hJ1Je:iEJn11 

c.)bOO X (9)000 ~m61!"1 !-111lJL~11'Ufl11LL~vi-.:it:m 1:w'!JeJEJfl11 ~ct L vJ1lJ~ell'W1vi 

hb. ~1l111t1'\.J1''U1::EJ::L1"11fl111''ULL~-.:J (exposure time) 1mmh-.:i (9)00 1l1Lfl11'U1vi'<il'U~-.:J 
..::::=r. .c::il dil I ..c:il i,I I 

c.)®o 1u1V1vt1e:i"/l1-.:i'Vlm1-.:im1 

®.~. L;elll~eltl'Uflell1~1Lvlel{~1EJB'UL'VleJ{LvJ~"ll'Wvi USB (.Yl.o V!~el~fl11 

m. l,hLLm111Lf1'11::\1.n1cw i'.iflwa11u~;.:id • 
(.Yl.(9). L tlu 1 '\.J1LL n1ll1 Lr111::~~~1l111t1 fl'J'U fill n~ e:i-.:i'<il "1'Vl11ia1tl H1 u n11ri1 wn'V'I LL"1:: n11 

' ' 
1Lf111::~.fl1'V'l.fl1EJ 1 u 1 'U1LLml1L~EJ1tl'U 

(.Yl.®. ~1l111t1ri1EJ.fl1'V'l"llvl\?11l11::~'ULLfl'W Z 1v1 (Z-series) LL"1::~1l111fl~~1-.:i (render) .fl1'V'I 
' 

~1lJiJ~'<iJ1m'\.J~ri1EJ 1 'UVl"11EJ1::~'ULLfl'U Z 
" 

(.Yl.(.Yl. ~1l111t1ri1EJ.fl1'V'IL'U'U6ti1-.:JL1'111~ (time lapse) 1viEJ~1l111flfl1Vf'Uvlfl11ll'Vl1-.:J"1.lel-.:JLL~"1::m'V'I 

(interval) LL"1::1::EJ::nm1um1ri1m~-.:ivtl1vi (duration) 1~ 

-M-. ~ ~ 
('U1~bf)~~~ tl'U'Vl~~m::~'U) 

~ 
('U1~~11th~ 1 'l"j Vl~~1) (u1~~11'11tl~~1 1~,;ilm) ,. 

i.h~o1um-sl.lm-s 
., 

m 'Sl.J m-s n'S'Sl.Jfl1'S Vl'U1 ct \11f) G'-J 



m.ci'.. 1 ·thbbfl';i:U';ieJ.:l,r'\Jm';i'Vl1-!11'l.!n1'~·ri1c.1n1mb 'U'UV!'11c.J~~ (multipoint experiment) L~c.Jn1';i 

rl1'\Jrl:U bb 'Vl'W11-!11~ fl"1Je),!j nl;)eWil'1'Vl';i';il3fU~ b 'U'W';i~'IJ'\J:Um~ e:ift vlvh fa c.li.'11:U1';ifli.:i.:i1'U 1 ~ 
' ' ' 

brl~ e:i'W1 \J Ei'.:i~~1,11.:i 1~ ~ e:i.:im';i'U'W\Jl1 e:i ~1.:i bb'1~i.'l1:u1';ifl'U'Wvi n'Vi n~"Ue:i.:i~~1,11.:i 1 bbfl ~i11~1 

mtu:u11 imc.1vr~.:i 1~ 

m.ct. i.'11:U1';iflci1c.Jil1V'l"1J'W1~ 1 vrqj (image stitching, Large image) 1 U';ibbm:Ui.'11:U1';iflri1c.1n1V'I 

b'U'WmV'l1vrqj~ijn'1~.:i"Uc.11c.1~.:i1m~c.1m';iri1c.1mV'lbb'\J'Uvrmc.1~~ vr1e:i'<iJ1n~umV'l~ri1mmHne:i'W 

m. b. i.'11:U1';iflf11Vf'W~~1n1';i1 -U-!11'W"1JeJ-!lnl;)eJ.:i H'11-!IV!'LI11~ (optical configuration) L~c.Ji.'11:U1';ifl 

'U'Wvim~'U'U"UeJ-!lnl;) eJ-!l'<il'1'Vl';i';il3fU nl;)e:i.:iri1c.1mV'I bbfl ~~1'WU';i~ne:i'U~'W 61 bbi.'l~.:i 1e:ir1e:i'U~V1'1 
' I ~ 

'U11b~e) 1 ~~1c.19leJn1';i1-U.:i1'W 

m.G'll. i.'11:U1';ifl'U'Wvinim..1m'U'Wbb'U'U AVI Live-stream 1~ 
~ 

m.~. i.'11:U1';im1:Uil1V'lri1c.1'<iJ1nmV'lvrmc.1-de:i.:iiqiqi1ru (multiple single channel images) 

i!1:u1n:un'Wb'U'Wil1V'lb~c.J1 (merge channels) L~c.Ji.'11:U1';ifl';i1:Uil1V'l~bb~-!I ~tl1b1'W ~b;c.11 

bb'1~il1V'lri1c.1'<il1mbi.'l.:i\Jn~ (brightfield) 1~ 

m.~. ijbr1~e:i.:iiie:i 1'Wn1';i'<il~n1';iil1V'lb'li'W vlm~e:i1L~:ur111:ur1:u-a'~ (sharpness) vl'1b~eJ1b~:Url11:U 

b'Uc.l'W (smoothing) bb'1~n1';i\Jrua:U~'1~"1J11 (white balance) 

m.@o. i.'11:U1';ifl1~"1J'W1~bb'1~~'W'vlfl1c.J1'Wil1V'I (manual measurement) L~c.Jn1';i11~'1.:i1m'WmV'I 

i.'11:U1';iflbb 'W'\Ji:.J'1"1JeJ-!lm';i1~ 1 ~~~ 1 \JnumV'l 1~ ';i1:uJ.:i~.:ie:ie:inie:i:u'1e:ie:in 1 \Jmc.1'We:in 1 'W';i\J bb'U'\J 
~ ~ 

text vr1e:i1\JE1.:i1\J';ibbm:u excel 1~ 

m.@(9). i.'11:IJ1';jflb~:Ub~:U'1nl3f';i 1-!lnfl:U ~bV!~c.l:U bb'1~ieJrl11:U'1-!11u1 'Wfl1V'l1~ 
~ 

m.@l!i. i.'11:U1';iflbbi.'l~-!1~1 histogram sli.:i1~m';im~'<il1c.J\Jl1"1JeJ-!lf111:Ubi:ubbi.'l-!11'Wbb9l'1~'Vim61l'1'<iJ1nmV'I 

J.:imV'I vr1e:i~'W~~a'W1'<il1~ 

m.@m. i.'11:U1';iflbbi.'l~-!lil1V'lbb'U'U Intensity Surface plot 1~mbi.'l~-!lrl11:Ubi:Ubbi.'l-!lb'U'W~Ubb'U'Url11:U~.:i 

1'Wbb'W1bbn'W z 

m.@ci'.. i.'11:IJ1';ifll.'1{1.:i';i1c.l-!11'Wi:.J'1'<il1nmV'lci1mb'1~i:.J'1n1';i1brl';i1~'1-1 ~.:ie:ie:inmb'U'W1vlci'"tlu~ PDF 1~ 

m.@ct'.. i.'11:U1';ifl'11fl~n1';ibi1(i.:i"Umrn "Ubb9lfl~';i1c.l 1~ 1~c.11 "UbbeJrlbrl1vi"Umrn "U-!11'W'<il1n 
~ ~ 

';i~'U'UU~'U°1im';i windows vr1mbeJflbr11vi'<iJ1n 1 U';ibbm:u 1 ~ij~'V1B1 'Wn1';ibbnl "1!~11,11.:i 11 'W 

1 U';ibbm:u 1~Lb~n1,11.:in'W 

m.@b. ij';j~'IJ'\Jm';i'<il~m';i';i\J Lb u'Ub:u'W 1~c.1a1:u1';iri\Jfobb9l-!l'V1'1'1J11 L:u'W1,11.:i 61 1~c.1a1:u1';it1'U'Wvin 1 i' 
'ti \J ,.. ,, I 

bb'1~b~c.1nn~u:u11~ 

m.@G'll. ffi \J';ibbm:uvl~Ln1L~e:i 1m 'Wn1';ibu~mV'l~ri1c.1'<iJ1n 1 \J';ibbrn:u 1~c.1a1:u1';it1'U'WvinmmlJ'W 1 vlcl' 

TIFF 1~ 
m.@~. -N.:in-B''Wn1';i'Vl1-!11'Wb~m~:U';i~c.l~"tl~~n (extended depth of focus) vr1mzjeJ:U9leJfl'IJ';j~'IJ'U 

1 vlnmLuu manual mV'l';i1:U'<il~ 1 vlna'<iJ~a{1.:i 1~Lb 'U'Ub~c.1" 1 'Vltl 1~c.1m';ivt:U'Wu:u\Jfu 1 vlna 
' ' ' 

( ~-' ) 

~ ~ 
(U1<1'111tJ1~ 1 ~ V!<l'M1) ('U1<1'111'!J'U'M~1 1.:i~um) 'U1<1Lf1'M'1'i il'UVl~'itl~'(j'U 

"' 
tJ1~01u m'ill m1 

., 
f1'i'illf11'i m 'ill m 1 V!'U1 b '<il1f1 {11/ 



.c:::.. f'o v 
es:'..@. 'll~1°10l.J'V'41 b\11el'a?l1Vl1'U bb?l~-:!~'1il1'V'4 

es:'..lv. 

es:'..es:'.. 

es:'..ct. 

es:'..b. 

es:'..fri. 

' 
es:'..@.@. Vl'U1f.lt.h~l.J1"1~"1fl"11-:J'll'U~ Intel Core i7 Vl~0~fl11 

es:'..@.lv. Vl'U1f.lfl11l.J"il1Vlirn 1ilu0f.ln11 c;;; GB Vl~0~n11 

es:'..@.rn. t'Uvfh.Jm1~~bn'U-U0l.J"11ilue:if.lfl11 @ TB Vl~0~n11 
" 

es:'..@.es:'.. "1J'U1~'<il0il1'V'4611wrum1bb?l~-:i~"11iiu0f.ln11 iviv -d'1 

nJ0-:i'<il"1'Vl111"1tlm1110~10?10-:imn1ir-:i"1Jmf.l?l-:J?I~ 1ilu0f.ln11 <to bYl1 
' " ' 

'V'4i0l.J"ll'~ 1 V'l?t0-:!?111-:J 
' 

Immersion oil 

bl°l~0-:!61110-:J1V'I (UPS) "1J'U1~1iJue:if.lfl11 @ooo VA 

1~~611Vl'r'U11-:JflJ0-:i 'V'4i0l.J bt11ff bb 'U'U~WU n'rl-:i bb'1~'U!'U1~~'U 1~ 

6ll~tl11-:i!n~1b-d'0-:i~'U b-tl'U "1nm-:ib'\J1 bb'lJ1-:iii11V1!uv11m1l.l?1~01~ 
' ' " W: f' ii I O Q.I Cl.I W: 

fl1~~1~b6ll~b'1'U?I "1'1"1 'V'410l.Jfl'10-:!?11Vl1'U'<il~bfl'U 

es:'..c;;;. ~~~m1l.J('U ii11V1!umu1-1l.J1-111l.J('U1~0f.111.Jm1~~b'Vll.J1~?1l.J 
\J\J • \J 

611Vl-ru m11 -rr-:i1'Ubb'1~ bnu-rn~1 

~- b~el\J1"!J~'U6J 

"il1'U1'U (9) 1 'U 

"il1'U1'U @ "1J1~ 
0 ... 

'<il1'U1'U @ bl°l10-:J 

"il1'U1'U @ 'll~ 
' 

ct.@. V1i!-:i~0~il0m11i-:i11.J'V'4ie:il.Jm'V'4'lJ1~n0u m~11'Vlmb"1~i11~1a-:in~~ 0~1-:i"1~ @ b~l.J 

ct.Iv. 'U~,;'Vl~"il1Vl'U1m 'U'U~~~~-:Jbb'1~bb'U~'U1fl111 '1!-:!1'1.J 1 ~bbnm 'llb1°1~0-:J'<il'U?l1l.J11f;11 '1!-:!1'1.J 1~~ 
" " " 

ct.rn. b 'U'Ub1-1~0-:i 1 Vlilffiil~1'U m11 'll-:J1'U'Vl~0?11fi\11m11 'll-:J1'Ul.J1f10'U bb"1~!'U'lJ1~ fl'U 1-1rumm1-1~0-:iilm 'U'U 
' 

1~f.l~b1'110~1-:!1J0f.l Iv tJ 
ct.es:'.. ~~111.ti'ruSVJ'1~m1!'U10-:J\111l.Jl.J1\111;i1'U ISO 9001 bb"1~ ISO 14001 Vl~mvfornvi1 ... 
ct.ct. 'U~,;'Vl~"il1Vl'U1 m 'U'U~'J bb 'Vl'U"il1Vl'U1 f.l 1 'U'U1~ b 'Vll"11 'Vlf.l ~1m~!'Ufl11bb~-:J~,:j b~f.1\111-:J'<il1fl'U~,;'Vl~~~\11 

" " 
bb'1 ~ b tl'U ~1 bb 'Vl'U i 1V1il 1f.l 1ilu 0 fJ n11 @o tJ b ~ 0u1~ Lf.16lltl1 'U n11~~Vl10~ 1 Vl~ bb vi' bb'1 ~ n111~!u ., 
'U~fl11Vlir-:i~~~,:i 

ct. b. u~i;'Vl~"il1Vl'U1f.l~'U~fl1111111'<ilb~1-1?1m'V'4vl'11 'lJ vi11-111l.J?1~01~~1nJ0-:ibb"1~1~'U'Ub"1'U~ ru ii11i!n1~ f.l 
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