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A7l WE Fe A7) =2 R BEE B3ksle] A7) olux] AME FabEar;

A7) MEZRRE A7 olulx] MM R 3 AR =% DE(notch filter)E F2A7|2, ol 3] 7] =
A FGEE A7) o7] 3 Adeta; 9

A7) em A AAE A7) oA 9 JhA B A E B8t RERA, old i dd AA MNEE A
7] HolAe v 2 T o A FrigEE, 4V 578 RES A= WHES ¥¥ehe, AFY
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7] HolA e gd & EE X Ao Fr|dEE, A7 5718 BRES AN WHES X¥se, FAFH
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A% 75
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X FE = A7) o7 38 dsta; o2
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71 dolAe] g 2 i oX A FrgEE, 7] §718 RES FHAYIE HHES e, v-d
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(d) 7HA B E3eke 5 WEske 39S A7
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FHE M DB AR 9% AFE Azl Aol
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=

2 AAzal] gal A7) APl FEe FAsE WA

47 SugE FFe ARk AR, T8 Goms Y] B4 2 37 NEAE Amshs, 37 A
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A% 86
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g gsel QolA, Al Wd Zeas azmeqel mge Ay nde sl A3, WFE 7@

AT 850l JlolA, A7) mZbE olwAl= 8 HIE w7he ojux|Ql, HIFE d W,

A 850l olA, 7] olmAEL z% 300 ZHYE] F std =y
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7
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= 19
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AT 90
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she, BFE d .

ofy
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L
S

olvlA] EzAY BAL 54

A7 91

A7 009 QoA A7) olulx EZEAY B

W o]o] (Bayer) T]RAFo]As = WA, Abetd 4 o|u|x & g omAZRY zztsle wAl, I3 Zdde
=, % 9 BEF QJEES Friets ©Al, dF olnAd 7} AS Hriske @A, 2 7F A" P ojn A
o 2t 3ol E i omAE Frtete @AY aFoR2REH s, AFEH 7 9.

A7 92

A7 8591 glolA, HaBdAolE ANM ) NS ALY vEeR HAANE G SEE Eol7] 9
1 =

A4, A% oluAE tzEdol s e 7] shb ol TEAMES] openGl / directx 75

71, ASFEH Td 9.

37% 93

A7 850 glolA], oW X EL g EF D 4 nt)e ZUEAY tAZgolys, AXEH 7 .
37E A

w2ek ojn)%] T]AZ g ol2 9 18al o|u XS AAY W mz AL oa AFE A~ 9o]A:
S} o]abe] EEAME 2 L} o)abe] meadsS AAets Wmel, A7) st o)ate] maadse:
WY Teas AZEYO] IY (parallel process software coding)& ©]-&3ste &
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A7) m7bE olnA & 7] st o] e ZRAAMER U-REAtolA(de-mosaicing)dtE THAIE {3 WHES E
St]—s].lE 741fE1 /\]/\Eﬂ

A7 95

A 940l QlojA, 7] st o] ZRAAMELS P Z2AN FW (POHE X8t 7] Y =2
A2~ 2ZEYe] 392 GPU 7|WF CUDA(Computer Unified Device Architecture)S X3, AFE A|=H.

A7 96

AT 949 oA, A7) HE Z2AA AXEY 39

r\o

MEle el AREE, ARE AL,
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AT 97
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A7 99
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dwka Thol=E AlFdth. oW FAES F=HE AQIA] B3I FxE sk, Greenfield, Antibodies A
Laboratory Manual 7 ed., Cold Spring Harbor Press (Cold Spring Harbor NY, 2013); Koehler and
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7] du o)ide] ZEaREe: WY =g
A 2 A7 wIEE olwXE A7) st

A7) B oo ZaAASL adgs T2 &9 (GPU)S E3E 4 9t}

A7) HE T2 AA ATES FY-S GPU 7]¥F CUDA(Computer Unified Device Architecture)S ¥ 4= 9l
=

B7) WE Z2AS £xEe] IHE vHe JhEdd A3 Add 4 gl

A7) W 7kE ol X (raw image)T 8 HIE w73 o|n|X|d 4= 3},

A7) elm A 29 300 ZHFE F ustd ZEUES 2T £ 2z, F D (1080p) 8 HIE ow[A|=
g2k 2 Mb Ael=Y 4= A, 4371 PCle 3.0 HlolE AL #HolExw Uigf 7 Gb/sd 4 A, B 7] oHA=
300 psecolA] A7) GPUZR dAEE 4 Ar}.

7] oA E Ad7] GPUR AFe $of, o|ux] Z2 M4 o] 3d 4= Qrh. A7) olux] 2 A4 T2
o7 o]Fox 1F Oi—rlﬂ 0}1/} ol 4 ok wle]o(Bayer) YRAo|AE = WA, AbgtE ¥ olWA&E
F ouA2HE el @A, 9 ZddY d=, ad 9 25 AdES FUkske @A, FF oln| A 7}
ANS FHAVeke ©@A, 2 7 A" PG ol Ko zt= SlolE F oA E FUEE dAle] aF o ZRE )
Ul, H-UAIA FHFE-B57Fse 2ELA] ujA,

HeaBdels AsA 47 orAE Axd Rz HAAE had S5 Bl faA, 37 U
opentl. / directx 7]%550] g uxEdel 371 A AsE 5 Ak

oA EE & THF HD Fd Hte EUEG taEde] 4 4 gl

O

% oA

s AA SN, £ g sy ol ZANE 2 sy o) Zeades AFds vEe
ato] wiEgk oA HaZdols flel zEjal ojnxE AAY B TRAGS AT AFH AL Al
A7) et olgel EEauEe Wd ZeAs £xEdY 7Y olgstt Wi HAE owAE A

A 2 A7) WA olHAE A7) St oldel ZRANER U-RAelds: WS A% YRS L.

A7) st olge] ZEANES TdRs T2 §9 (PDS £§T F ek,

e mm

A7) WY Z2AA AZEYe] 39-E GPU 714 CUDA(Computer Unified Device Architecture)< ¥3+st 4= 9
=

7] BE ZEA S AZE o] 39 vt A AR AgE 5 ).

7] w7kg o|v A (raw image)© 8 B E W|7}F o|n|X]d 4= it}

A7) oHAEL 2 300 TS F usd ZYAdES X 4 A, F HD (1080p) 8 HIE o]n|X|&=
gEF 2 Mb Alo]=Y 4= i, A7) PCle 3.0 HlolE] M dolEx theF 7 Gh/sY & Az, & A7) oJuA+=

300 psecolA A7) GPUR HE=E 4 A},

4] o AE 7] GPUR AF Fol, olvA LAY Fao] £qE ek, 7] oviA ZEAY B
o ool 2 emiEl shi g £ ek el Baver) FACIAEE WA, A F o)A 3
F ovARRE et v, FY zAQel A, a9 2 BT AYES Ik @A, 3 oA 7

3 " Fbshe wAle agozyy 8

el B-LdAH ASEH-wsrbe e 2R A A,

2~ZgolE sl Ay olmAE AxE] WEIR IAATE Al x2S =0y A, A7 GPUQ
openGL / directx 7]1'5E50] HZE on|X& t]2Zy o] 317] 93] AFE $ r}.
olHXEL o ZF HD 2 vre BUEA] taZwel | 4 9l

thokst AAjdEo A, B e wjiZslt ojujx] tjAaZHolE fa 2glal on|RE A H ; 43*1])‘10 ﬁ{g],
st oldel ZraRs, ~EA wjAe] s ojike] ZaAMS o APL g ] F

aWVES AgEE v-UAY AFH-BEISS 2EgA AE AFTsta, A7) st ok wil?j%%.
Wy ZTeAs £2Ee 2YE o|&dte WAl m7kE onAE AfstE WAl % AV mrkE olvAE A
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[U

]

7] St ol el ZEANER U-mxjelAst: WA A 3

pil

ol

2 g,
7] St odel TRANES 2dEs Z2AY f9 DS T 5 Ak

A7) HE T2 AA ATE S FY-S GPU 7]4HF CUDA(Computer Unified Device Architecture)S ¥ 4= 9l

1=

A7) MY ZRAL AZES0] Ay vt sh=gel AR AddE S ol

’F7] w7k oW A (raw image)= 8 HIE W7k o|u|XY & Qlvk

71 oW AES 29 300 THUEC E uskd THJES x4 i, Z HD (1080p) 8 WIE oWA=

ggF 2 Mb Alolzd 4 L, “37] PCle 3.0 "ol AF #HOlEE U= 7 Gb/sY¥ F da, & 7] ovA&

300 upsecolA A7) GPUR A%= 4= t}.

371 oluAE A7) GPURE HEg Fof, oux] Z2A|A F2to] Faid = ). 7] oA ZE A s
o& o]Fozl g oBZRE 3ty o] dYd 4 vt oo (Bayer) UTEAo|AEE @A, AtdE F olmAE
F oomAEZRE AEte 9, 33 ZHEde d=, a9 2 ER QIES FUske @A, 33 oluA|e] 7}
AFS HVee WA, 2 7F AAE YaF olu| Ao zbE Slo|E F o|n|XE F}eke TAY] 1F o REFE S
uel, vl-dAld AFE-B57FES 2EA A,

fgaZdels g A7) ouAE AzE duz FANIE dild $EE &7 A, A7 el
openGL / directx 7]5E°] HF olv|A& t=Z o] 7] 3l *]’%%l T Ao

oMAEL o8 TH WD 2 Hve RUEZd taZde] d & AU

B2 AE olAS AT oW A2"E AFert. B ddge mE, A7) UE

ol (fluorophore)S XE3stt), A7) A€ 0 olu|A] AlA], #Fo|x, w=x] Hl Eu)

7], wx Y, ® F7]3t REs XS A7) ovA] AAME THA 3 F Ao s AASAL AA AE

S ARG A7) dolAE AVl A e I-HAd Fadd A o7] #S wESL &(on) B L
| B ¥ 7] (notch beam splitter)w 7] #lo]AZFE 7] MEZ A

2R=¥1;
7] F ARl B A7l BERFE 7] olmAl AR A7) F ARl wiAEn. A7) o7 #Fe 7] =
A 9 Eir)el os] A7) MER AR AL A7) o] B2 WE GBS BEATV] s A AE A A9
A Ee - d F3TS oAz 2 AV BE 3 Y] w4 W Ba7|E Bk ] olmA] AlA
2 g, A7 =X HHE A7 AEESTH A7) olmA AMES 7] F AR wiAEHa, @ 47 =
A FE= 7] 97 B st A7) 718 RES A7) onA] AAE 47 dolH 9 JkA Fedl 7138k
Al7]1aL, ool 93 ©d Al AE= 7] ol v & e X Aol F7IstETh. thddt AAdE
A, olm g Alz=gle S 2~E EglA §Yl(fast trigger unit)S O Xt}
teFe AAGEAA, A7) oluH AlAE JA] BFS EdelE HS WESE 9Y9S o X, 2 2
e, 7FA] 2 400-700 nme] AHMEF S 7§ gtk AN A SN, Y] FPoRRH Y] AER
71 3 ARl Ao HEvE k. & e &, Y] #olA Y AlVIE JHAEel o5 2AlE TY 99
el ddgt o7& BAgelr] flsiA Aol
2o e, Y] o)A -0 Faee AA ASES WAATIE A7) ou A Al Fahare]
ojth. thkst AAe &, A7 'v’ﬂ o|A = 60 Hzo FupollA & B o3 A AlolellA wdtth. thekd A
Ald| S0l A, 7] olm A AlA = 120 Hz FarollA AA AEES A4t
Chakst A EollA], A7) o]7] F(excitation light):= 9F 785 nm Z/HEE= 780 mme] S zt:= 38 ¥3H3
o}, gekst AAldEeA, 7] =2 W a7l oF 785 nm E/EE 780 nmmo] S 2t 4S MElrom vl
Abg}, thkdh AAjd B, A7) =X ZEE oF 785 nm Z/EE 780 nme] WS 2t Fe Audic,
theFet AAdEdA, A7) MEERE A7) o|nA] AA R A7) F ARuel HH eI} gl thede A
AldlEol A, 7] delArRE 7] BEES A7 F B2 Fed FErt givk. 95 AAd S, 7]

WERRE P oluA AR 4] % AR 7] 7] B¢ Auste 3 Besk Aok BE AA g
A, 7] delARRE 4] MBS 4] P Aol 3] o7] B Adse 3 Be} i

tFg A ECA, A7) owd A=EE ojnA] ZHdES A5 A A AsE
ojm A A fulg vl EFeTE. 2 By AAde] mel, 47] o|nA] ZEAY F4
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Alprevious) EE Thnext) olv4] Eelglozy e 47] @4zt 2=(ofHY W AHE olux el
Aol ol 218 73] 92 nfrared-only) ol 2AYE ] FA S ol 2AD5
Aolel Zlwshel et 2 el w, ) oluA X2AY FAL ) Ao el olnl xd g 7}
A (false color) @, ¥ W] whg, 7] olvx LAY fule 471 7 w:a aepietal ool

Qe Al A7) el ATt 9 (of)Y
Fol §4 olulA Zejslel ATk, QY AAleSolA, 7] ojmlA EzA %‘i% 60 Hz9) Fshsol A 7}
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e
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A7 wE AE A d, 2 7] AEEREH Y OIUle *ﬂ/ﬂi B 7HA FE ARskE Al 4 A
4 o EdeT. L wwe] Aajdel wet, A7) Al 1, Al 2, Al 3 R Al 4 AEEE A A sl
b e v, &, mE ANY AdER A2FEn w13 2 O] Axjdel] wgk, A7) ve AdE R
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A AE A B 2 A S RS Al 1 Tkl A
olu| x| MAZe] F7] F AR Hold e} glek. A7
(red) FA AMES £33, A7) olu]x] Ao o
olu| Al AMES ETFIT. (b) A7) oA 47 F
agla Al 2 Fageld & % QX AL AlololA w3t
de S A7) #ol A =EH
Tale FE BEIL. (e) A7 A 2 AEL 7] 7
) A7) =2 "l Euj7)(notch beam splitter)E A7) #lo]A]
Z2EE A7) onA] AAMZe A7) F A2l wixET).
WALE 3L 7] 7] EE HJ% FE WEAZIZ] Y8 ] AEW 3] HeA
H 2 A7) =2 Y BurE B3kstel A7) olmA A=
MEZHE A7 ovA AAMZ A=gch. (h) 7] Al
MR AE (1) 7] w=A EHE
7] =32 I
o)A 2 7kA] Foll 571847 L=
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Mo wE 2-Aeld BHVE P7] A9 Ee T-HoN PP TEH F2 4] AGR Fols]
S1sA) shel gl (SID/QD), ShFel Tl (BID), shFel ANMI(TID), 8%l UMQID), i 7 o]ge] Fof
g 5 Qi A7) G Fe B EdA 49 dole] sh) ool E9=(dose)Eolth,

theFst AAldEol A, A7) Ao e -Hejd FEde onA <F 5-10, 10-20, 20-30, EiE 30-60 ¥ A
of MZel A7EAY Ee Aol FoH). thdst ‘*l l oA, A7 Ao e 2-Hed FPE o
wA oF 1-6, 6-12, 12-18, 18-24, 24-30, 30-36, 36-42, T 42-48 A7t o] AZo) QrtE A ®=: HF
Zhel FoETh, A AAdeA, 7] Aold EE S-AHeld PP 106, TE 71T SUHE, obd®E 1, ICG
o HEA mE golth. g AANdEA, 47 A9H = Z-Ad FPGe o)t AFOoRREH ol

t}: IR800, Alexa680, cy5.5, IR8002] 7|4 7%, Alexa6809] 7154 S7FHE, cy5.59 7154 S7H:E,
IR8002] o}g&E 1, Alexab809] o}FZE 1, cy5.59 oldZ 1, IR800¢] F%A|, Alexa6809] XA, cy5.59 of
Y27, 1R800 <, Alexa 6809 ¥ EE cy5.59 9. ofd AHAdEolA, 7] HoM e Z-Held I3
2 Ao FoAd 5 Q.

oheFst A S0 A, Y] AgH e E-HoA g oF 0.1-0.5, 0.5-1, 1-1.5, 1.5-2, 2-3, 3-4, 4-
5, 5-10, 10-20, 20-50, E+& 50-100 mg/kgoll Al MZell A7t AY I @A Fojgrt. thefst Ao EeA,
A7] AR wmE Z-H oA F3eke ¢ 0.001 WA 0.01 mg/kg, 0.01 WA 0.1 mg/kg, 0.1 WA 0.5 mg/ke,
0.5 WA 5 mg/kg, 5 WA 10 mg/kg, 10 WA 20 mg/kg, 20 WA 50 mg/kg, 50 WA 100 mg/kg, 100 WA 200
mg/kg, 200 WA 300 mg/kg, 300 WX 400 mg/kg, 400 WA 500 mg/kg, 500 WA 600 mg/kg, 600 WX
700mg/kg, 700 WA 800mg/kg, 800 WA 900mg/kg, X 900 A 1ooo ng/kgoll Al MZo] Q7kE AL} 318 2}
Fodrt. 714, “mg/kg” & A7 JFA kg wFA T mg & YERAT. A HA Aol A, A7) Z@W L=
= 2-AHoM FPIL [(G, BE VA S, ofdR, 1069 FEA EE golt). thE AAd S,

7] Ao e Z-Hed FFEe o)ty 1FoZFE Shvolty: 1R800, Alexa680, cy5.5, IR300] 7]~M
SR, Alexa6809] 7|5 571, cy5.59] 7ISA S7FE, IR8002] obdZ L, Alexa6802] obFEIL, cy5.52
obF= 1, IR8009] A, Alexa6809] HEA, cy5.59 obF= 1, IR3009 ¢, Alexa 6809 & & cy5.59]
. o AAdEolA, A7) HM e 2-FHo)A PGS A FoE 5= v

thFsk Ard B A, 7] Aeld e Ao 3
HAY ggAte] T, theFgt AAd S, A7) 4
vtk 1-7 3], T deit) 159 3 AZol A7 EAY g
E= J—XwW FAhe o 1-10 &, 10-20 &, 20-30 &, 30-40 &, 40-50 &, 50-60 &, 60-70 &, 70-
o, 80-90 ¥, 90-100 ¥, 1-6 &, 6-12 &, E= 1-5 d %k AMZo A7lE ALY HF Ao Fojdr}.

=

g2

el A, “71 RS f‘% LA gFae 106, B VS SUME,

oAH HAAlfEof A, 7] Hefd T F-Hod FPt AA Foq€E 4 Q)

2 oayge o2, A7) Hod B S-A9H gPde HAEe Fo REE dF 59, Y] AxAd 95 F
HAE Fo] REEE o]&3lo] Fold 4 Qo). 2 U wE, gy e AL ofYA Rt doj2F, 39, B
of, AMEFT, A, vATY, AYE AZ, AKAHQ QAFA, =AF A, AEE R/EE FIES
2 AT HHEY AV Ao e 2-A9d FFES Fodr] A8l ods dREC] ogdE & 3
o gggt AR B, 7] #EERx9] 24548 Il A (intravascularly), Aoto=z

iy

— =i
(intravenously), & uUlol A (intraarterially), &%l (intratumorally), <SWe] (intramuscularly), 3]s}
9] (subcutaneously), ZZ(intranasally), &7 W (intraperitoneally), ¥+ G Z(orally) T},

Sere AAdEdA, 47 4eld mE 2o gYve Aok 2R ATE 5 A AEHE 24RE
o EG F FRo Folu W Hxel BHL e Floltt
ER

[e}

=

o], vATe], F8AEe, Ao ke 2HE xds) o
st 4 k. “YlF - (parenteral)” £ dWtFHow ?_PQ}IH(mtraorbltal), Q1F A (infusion), S
(intraarterial), & (intracapsular), A& (intracardiac), ¥ W(intradermal), T (intramuscular),
B2 W (intraperitoneal), #W(intrapulmonary), #<W(intraspinal), FZH(intrasternal), ZF7U)
(intrathecal), A& (intrauterine), A (intravenous), AF=3}(subarachnoid), 3 %3} (subcapsular),
J]O}(subcutaneous), HutE=(transmucosal), i 7|B7f(transtracheal) S ¥ st= F943 BHdE =
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), AlekellA

Practice of Pharmacy (Gennaro ed. 20th edition, Williams &
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=

3], Remington: The Science

[

R e ) o s R R

3134
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=
=

24
=&

7}o]
Wilkins PA, USA) (2000)& #=.
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

SI=31 10-2016-0008196

e
ox
2
o
12
1
2
24
il
t
i
[
N
o,
N
%
il
o
Hel
ol
]
¥
32
o

b
i
2
ofl
i
i)
il
flo
il
oft
k
s

Ad dFSE A ZxApbEelE, HARolE,

T84 FFI(glucans) & XTI Aphefol= e RIS AT 2o
HA JARQA WEOA FHRQA YAEY EFY YAl Ay 2o
A AR sfol=2Z A8 (hydroxethyl) A& 2 7HEAMEAE
F drh. A" d2e” & -0 2ES 2 o LHxl 8 ©aba
E, 22vE, SEAE, 9 oltES
ow E 2] AHE F du. AR B AT dage
= glok. 4 AAelA, 7] A" Eme AY daE TEE
0 w/v % Atelelth. opmitt AP=dEL 7}@4%, O}EﬂL 2 HER] «1 }Jrﬂ*é L)
fzfﬂsh- cel, ok oldte] FkE S ANel5olA, ARBAERA Felve

Atele] et REAEE Zte WAy EEE (PVP), HEi 3,000 5,000 Alolo] et RAtes
Eil =dE (PEG) & et

B A E
SGo=

@ I F oo

ol
ol
o X
s
o
o
s
>l
\
<
=
49
~
o
=
~
<
=
>~
ol
2
E
o]
=

S
&
w
I=
o )

NN o o o o mpt ot 12 2 bW
N
e,
Ac)

s & XM -
it

Y
o S

ih

L oA

oo
Floi FE‘
2
kr

2

e
i)
o

HoAsse Axsiely] ga) 2%l vl (buffer) 2 AH85
Ae ohlAR FARY, ExdolE, AAolE, W e s ®
WEE AgE 5 vk Q¥ ANdSed, sEE

X ol
ok Ade F71E ¢ JdE AW FAAELS EP Nos. 270,799 2 268,1100] EA|H T}

Moot o
o

oy
o o
Lo Mo
il
tlo

o
(e}
—
=
)

P #=3ho] RV E F7MA7]7] e vE e AP AlaEe glExdoln. fEE Y ANEHES ZASE
WHHE-0] Gabizon et al., Cancer Research (1982) 42:4734; Cafiso, Biochem Biophys Acta (1981) 649:129;
% Szoka, Ann Rev Biophys Eng (1980) 9:467¢] &=9]®t}. T & oFE AY A|2®E0] Iy 7]& FofolA &
H & Qi ol& 59, Poznansky et al., DRUG DELIVERY SYSTEMS (R. L. Juliano, ed., Oxford, N.Y. 1980),
pp. 253-315; M. L. Poznansky, Pharm Revs (1984) 36:277¢] A ¥},

Aok 2AFo] 2AH Foll, ASANE WA Aalq 12 FHAHE HENY] 918
o 7% Hofol Mol Bk F|EAE
q

=
= Hd sy (aﬂ(nger's) EFA, T, B2 H

fl
u
&
2
lo}
iﬂ:z
sl
=

SN S
Sy
o
i
g

o
o
o
ol
o

oy e
AL

by
4
2o
_E
%‘(’I
o
i
;9‘
i
B
o,
e "
mh "
ro
X
B ¥
ox
I
2
O
ox
)
[
K3

B EXo A= £24 (dE 5o, FHelehd A, oS S0,
AHEE BRE AXUEESS F83he &ded AladlozA A, g AAdEA, & oA dwd &
Hme 64 dx Aue 7] &, a2 %,501, NIR-7}53h Oﬂ*iii E(exoscope) Z WA A ET

AREEAY, B 28

ds
ool Ee AT WAL § 2 A7) slsl AFHD B el MR A Ao AAHA ol
oF Wt 574 AmEol AFH WA, Bx A BAES A% Aolw B wEe AshE wrt ohy
ooFe s1Ee] Bl JlEde B ougel WeE wolu 23 golHel gBe #dl glo] $5F FuE
EE MRS NE F .

o 1

FlehEolq ALgEE st A% ulelsE ((DF) EE A4 4 AshEl WA (I0S) AAEE 400
WA1000 nm Mol o2& FRLe ~HAEH 7“:(5 2)8 7K. BE HE, 3" 9 EF AIAES 800-

1000 nm ol s Bl Aoz o8 7hed FhvetE &= 3 o] mAlE nps} o] oju A= iE
A% ARE s A AlMe] kel Ao FE ofeo] (CFA) E= e ¥ ZAtol= ((FDE 7HId.

F
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[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

SIS31 10-2016-0008196

o] g o]y olo] F7}8ted 700-1000nm & FFel A FS AL E(cutoff)dlE F71Y NIR £E %3 ZE (short
pass filter)”7} uth.

o 2

Aold e A AdA 2 Aol g9 (NI dl=, 29 3 57 JA45e] uige o] &t 7HA
o A AMZTS zAET), 3 HolAE AU AYM P td o] 7] F(excitation light) O ZA]
AREE AL, Held FddozRE e wE F2 0D ﬂuﬂa}oﬂ oel AEHG. I, 7] e WE Fo| PAE
AS w7l 9stel D FdlElel =wely] Ao deyw ojmA Eede #olA7}
ot e elmA| Eﬂl%‘—& glo] A 7} Oi(gi—iaﬂd)% HAETE. 47
FE EFE AN, 2E-ZHge wx M FE @AX . e,
Aol Aol Aol FF Aol Ui ARE ATgeh. (= 4).

S|

2
Loy

DES NI I R
A3 @3-z QIzke] A7l

1. oJ7](Excitation):

o7& g F& 3 olA @ NIR 3 (L &) 780 H& 785 nme o] &&te] @A En. PolA #Fe =X
W 2u7] (& E°], NFD01-785-25x36) (&= 4)& ©]&3te] ¢f7] Fo] M digte] Hallx= 5¥% A=2E
SHstA "k dolA= shelgt e #ol e Awre] FupoA ® & 3 oA, oA ArE FhHE
o o8] AAHA U GGl LI 715 wFE] YA AoiE 4 Q).

2. EgiFY H &3

dlolA FL D JhHlEel os AAE olmA ZYE
EAL. D Zhleke] u] Zee eolAe | & 9 e¥el FrFH (&

3. CCD:

2P w=F(frame exposure)S 9| EFYAE o]&3ste] Aojert. o H=2A, =29 12 o7t o2y o

AAHL 29 28 dolA7E 2(omd W AAAT. 2y 12 5o

o (= 59 Aa wd). =AY 2& F7F Ao ES AATH (= 59 3 I

2HY T4 1& Ao, AHod FFd o F7tE F7b AZIE HUdT. o

7} WAk (false color)® Fo]d %= Qlam 7FA Z =AM dFo] i ojnx ZFAdS T
gel 1o thAl FrhETh. o] TR A2 Fe Al Fekdl AR HY s w3 e

&Aoo W),

k1l

£ oo

‘
[ “©

el e
o,
o
N

e lhl

i

A kel NIR £E E3 A2 AATFOER, B= RGB AEE (£ 2)42 NIR &FgS o8] W=
< A= Aol Jhssith. v 7RAl F3 NIR 3 AbelE FE317] 918141, NIR ow]x] Zels 7
AAY e 7}/\] Fol e ig G438 sfloF grh. NIR 23S A7 9134, Aol 7hAl o] ¢l

FEolA, 7hA] F HEE NIR o] gls o shuvhe] =ZHIAES AAsta, #& 7|Ssta, 219
Adoary IR A, FY T2l ¥ 6 o =AH.

HEH (RS 248k7] AslA ofF 58d Ay 233 ARSI oo dA NIR A
5 ol7]e] ARS ialel], 785 nmell A (ICGe thaho] ?47‘* GFetel oJEsto] W 5

A FE= AU i7)8 A18Em, o7k dolA 2A Q WE (= 1) & olfdd § FopAL BAlew
v HEel o WY FomRLe o/ B dold FA 9 WEINT o 6 Eol Ye wx VHE ol
sl AZEY. ot % 14 g9 2yEe 9He A4 2owd A4 IF A8 UG AL
s3] s}

2. W= Ajxd:

W2 Azge S BAES 4ABT: 1) £E DU SN 24 L BE PO F A o7 el
% 3 47 F

A 7] A 49 gy FxstE NIR 7] & Slo]lE @9 Ad, o] W= A|2=Hd figh
AoldLe NIR ¥ 3lo|E 4S8 FU3 Walog 4 o dddslr] ¢Ja fAplec). 2)olxaz2wE Aazs
& setze Ao % A4 2 FHE wgsn, o

o
o
2
)
[

ol
N

| A8l =x HE (Semrock, 785 nm
StopLine® single-notch filter, NFO3-785E-25)°l] ZHE T},
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[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

SIS31 10-2016-0008196

3. Zee] A AhE

T JES Zod T (frame grabber)E o83l 29 300 ZHUYEL wl$ =2 L #olEddA WA
Heh o =AY EE o e 2] golEvE Edk AMgE 4 gk, ZEd A 9 o)A 2ERZH (&/
23)v HEZS DAQS ol&ste TristdEnt. oA mixwez A o] HE w Zy e uiste 10 2
AE5S AAstE AL L3} (30 fps). 10 THYELS FAY AEY 5 T dER Z7 prolZnt (= 8).
534 ZHAEL 1) A 1 TS WLF (sfo]E F “&7  NIR 34 “937 )olx, 2) A 2 X)L SLFe]x
(Ble]lE F “o=” NIR & “ox7), 9 3) thx ANY ZHdE2 NIFS] (3le]E ¥ “ox” NIR ¥ ©
L)AL E O ok, BE AN NIFEZEE SLFS 21348k Fo, NIF RGB AYEL2 37 dejAa, 1
Y gg HF NIF= Z270] WoFel gaix7] Aol 7} M (false color)o] FolRth, & BT Ty JETHE
A ZEde tadde] Zade sty 98 A gzt o] ZaAAE 9 YAl AE EHd
F AE FES HHL olEoA AAS WL & NIR o|nX &S Adste 9&& . WLF, SLF 2 NIFe] A
23 £ FJ4Y 5 o

=~

HFE op7]EA, shEgo] B LEESo):

B

F 300 ZHAENA F WD ZHIES AASL Z2ZALs] f8], AX o] & Jhsd 7Hd wkE CPUE©]
g oA HaEgelE 3 e wE HolEdA e HE HYe ZRAY ANES FAT ThsAl
W B 24 7|EEd dET 5 k. o] T Y o|EolA oux TzAHE sty S8, H
Fhe=Ato] A1 GPU 7]1WF CUDA(Computer Unified Device Architecture) HdE T 2AM|A AXEQ S IYS
e 4 Q. (DA ZEIW S o]&sts T8 ASE T st Ala® WEg22E PUE 2 1 Jiga
deoly A& A% QW =(overhead)Eoltt. dae]Fe] o] FAE SHaF7] a4 PUR T]-EA o] A3}
71 el w7k 8 HIE omAE HAFIEF txlHEct. E HD (1080p) 8 HIE ou[X& uigF 2 M
PCle 3.0 HlolE+= g 7 Gb/s HOlER AFItte AL 13tH, o|WAE GPUE 300 n
1ok, ol A7} GPUR HEE Fol, oju]x] Z2 A4

o[H|AE A o|WAZHE AztstE wA|, FF ZH e , O™ 2 ER AdE
F oluAld] 7} AL Hubelhe A, B wpH o R b g FHag ojm| Aol zkE 3o
GAE S, wA ez gaZyols A oluAE AlxdE WEZEZ 3|74
9 Zo]7] 9alA], HE ouAE fgaZd o] 37 93] GPUY openGL / directx 71 5E5S
HAEL o7 55 D T2 v RUEA Y gaZeo] At AZEYSE o] &3] 9

orlAEe] nEA MAES 5] AW A5 olnl YA,
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EA ARE BE BAE B el # e ARE defe 54 A = A
of olsi®d o, wEtM, S 5of, Bel VlEdor] S VEAEE & A ARMEAY B A
Houe 54 B AHEE WA AFATe] glo] & el wAlE S a8 B ] A 9
Y AHstete Ao WEe] #dE 5 glvke AS ANT Aoln. o 7pA figkEo] @ &l
AFd. A8 HAsss AAdse] FAHCR s, b, ®i 53 535S A, Ty g
AAeEe FAHOR shue], thE, Ee SHe SA5S WA, Ty & AAds s, o
B, Ev 2P fo8 5459 IRl s 54 542 dstdhe Aol osd Aot
v, Sdd FUAE ol AAAERTH gdd 5HE9 §8 7S AHT Ao, frAleHAl, F
Z1elA =eld tedkst deWiES, SRS 9 wAlE, ww oy} ZAzte] o)yl dewE, 54 = W
of tate] the 4l SrHEEC], ¥ 4 dud delEe wE WES S8 A8 FE vlERok
Egel el ofs tad 2o Asd o A, IR dHUES, S-S, R s T dF
TAHeR 23k Aola e AL FAHLR v AAdEdA viAld At
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fEeAAL SN/ A BPAE delF AH REF EFeel B FA9 HEHE AAdEe] B F
o] MR dY AEEE AAdEe] WPES ol HEe A2 W AP & RoplAe 4 7]
A5 B Aol U8 YUAEL A4 old WPES AT F A, el B Aol ol
FAHoR B Fd4q 498 A3 e $Hom gdE & Ak Ao neud. webq, ® Eq9 ge
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