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(57) Abstract: The present invention relates to a high-speed screening apparatus for a raman analysis-based high-speed multiple
drug. The screening apparatus according to the present invention may easily detect a raman signal using a core-cap-shell nano-
particle which amplifies the raman signal by 1012 times and has high reproducibility through raman spectroscopy in which materials
do not interfere with each other and a spectrum has a sharp peak to detect the raman signal multiple times. Also, since a CCD cam-
era, not a scanner, may be used as the detector, the screening apparatus may multiply screen the drug at a high speed without move-
ment between molecules within a sample. In addition, since multicolors of 5 colors or more may be coated, the screening apparatus
may be usefully used for screening various drugs.
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JER I£0E TFT FES 23YYYY F AL, ©F F ZYo] JtestE

2, 74F 4 23949 F&8HA AFE 4 Ao

old, B Lwe 5179 Arjdol] st ©S AAE AW @, s

AAde B LS daste AY E, 2 2He o] sl dAldel s &

<Az 1-3> Zo-3-4d Yx=YA9 Az

e At 94X 23 FEE MW S9-98 /2 EAE(Raman-dye
modification platform)©2 DNA 2E#WZ(strand)E AF&38Y, WHE-U=HE 7}
X G NP Y=gaAE 8] BHoR Azsgict.

AYAA AzYPo=ZA, DNAZE HEE F Y=UAH(20 nn G=}; DNA A E:
Azd 1 [3'-HS-(CHy)3-(Dabeyl)-Aw-PEGis—ASACTCITTGOGCAC-5'],  Alzxdl 2
[3'-HS-(CHz)5~(Cy3)-A10-PEG1s~AAACTCTTTGCGCAC-5" ] 2L R 3
[3'-HS-(CHz)3- (TAMRA)-A10-PEG1s-AAACTCTTTGCGCAC-5' 1) & 'S. J. Hurst, A. K. R.
Lytton-Jean, C. A. Mirkin, Anal. Chem. 78, 8313 (2006)'9] &3 we} A|=3}
Ach. 271 DNAZE JHEE 3 YregAd zmolg s dAwE EAEr] Hsto,
471 DNAZE AMEE F Y=dAE 3 AFA(gold precursor; HAuCly), FHA
(NHOH-HC1) 2 1% Eg-N-v]d-2-3] &8 =(poly-N-vinyl-2-pyrrolidone;PVP; MW

40,000) 3 ¥ 2HolE-v]¥ &M (phosphate-buffered solution; 0.3 M NaCl; 10 mM
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PB; pH 7.4)ol A ¥kZ A7 3, oA 3087 HF=HA E9 A (vortexing) 3t th.
4o FAFHA wE v YA FeWIE GRldtr] 959, Al=(seeds; DNA
b MAE B U, 1 a9 %L JFoz 3o, 2 AFA(gold precursor;
HAuCly), 94 (NH0H-HC1) Q) ¥& ZdEsitt.

TAHo=Z, DNAZF /IEE 5 Yx=YAF £H(100 pL; 0.3M PBSSlA 1 nM &
)&, 50 pulé 1% PVP &3 sk, A7) €495 24zt 1.5 ul, 5.2 ul,
10.3 uL T+ 30.4 plLe dto]=EAjolql o=z FZeto]= & (hydroxylamine
hydrochloride solution; 10 m)3 A *, Z+z 1.5 ul, 5.2 ul, 10.3 ul

T 30.4 pule EE=2ok9e A §H(chloroauric acid solution; 5 mi)@ &3

Al

e

o R gl meh, e teTast 4589

<Al Zd 4-6> PEG ZHE Zo-F-4 Yx=JA9 Az

#7] Azel 13904 AZE A2l peqiael 4 Beo] AL Age] 23
s wedlal ) el & BAASlE PG 2¥E B mol-d UndAE
AZ8ATH("Dabeyl" (A2 4), "Cy3"(Axd 5), "TARA"(Axd 6); = 9
ESY

FAYOE, PEGE Y PHOIZE F the Yxbo] WO A8
2 ode ZeEEe =489 ARHIsUT. dn QA 4 W =R

mPEG-SH(MW ~5 kDa)E& A}&3l o ==& 'W. Peter Wuelfing, Stephen M. Gross,

Deon T. Miles, and Royce W. Murray, J. Am. Chem. Soc. 120, 12696 (1998)' <
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29g Fxstel Azd 462 AR5,

<dgd > 2RFARMIE A9 EY Hrt

Az 1-391M AET YxYAE ol gt £ Ao X2 THFZEhwt
APRE(SERS) 2HEHE SAsT. BERSTAHDAT(SERS) 2HEHLE Ao

A&t B30 v Ye-gtwt £33 7](nano-Raman spectroscope; Axiovert

200, Zeiss)E T3t HA3H3t.

WA, Az 13904 Az bugAE T 2 89 o4 20 ul &
AW ZF:WE(coverslip)o] @AY st} 2HAEY L HEL AFEAT. 660
me] 7] #o)AE FYPo 7 Ao} 50 nWollA 1 miWe) of7) #HolA WL Hu)A
& WZ(oil-immersion microscope objective (00, 1.3 numerical éperture;
50, 0.5 numerical aperture; Zeiss)oll FFHI ol& F3 Yehvs vt A57)
Aetd A2 WYFHE (-125C) CCD (charge-coupled device) & T8 +RIUTY. =
< Holge WA EE AASH FA(baseline-correction)dte] FHF7}etwkAl
g 2 EHo] dojxlen, 1 A%E & 59 YRt

E 5 Azd 13004 Az J=YE o]&std B wie] T B

zo] 1-3914 AZF Je}e ol gdte B
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EF, Axd 1304 Az J=dAE T 4749 S ATF

= gegg A9 oz EFHAl7|E FdHIDE (narrow band pass filter)E 27|

ﬂ.l

A 660 mme oI7] HolAE FYoT ALsly PolxE FFoz AdHE )

\'LI

X5& m @99 HFoz ABst] Az 139 YrgAEY G ~dEPoz

BE AuHoll 3 497 Az Aode daxdes BHANs AF Yoo

el GA &28& o, 2 AFHE il el

| Azd) 19 Yegake] AHHD "Filter 1 center=707 mm, FWHN=1.5 nm
Az 29) YwglAte] HH8E "Filter 2": center=715 nm, FWHM=1.5 nm

A Zd 39 YR HA 3" "Filter 3": center=740 nm, FWHM=1.5 nm

£ 62 Azd 13904 AxF dedAeld J@He uPe dggos
=327 @Y DHE (narrow band pass filter)9 34 98 Jeld T8 o)
=3

E 6ol UEhd uheh go], Aze] 13014 AxF dxUAE A4 s
AF a9 FFYt Aee T F AL, olg B 2ol hedae] H3

e e E 43T ¢ AT

o7k, Az 1-394 Az Y=dAEe] A FAHHLE AT 497
o7 oluAFE dolry] Y, AZo 1-394 AR Y=AAE TIsle &

Aol 660 nme] 7] HolAE FUoB ZAIAL, ArielA e FuldHE
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= PBS BYE AH 3, Azd 45 AN AZF Jedast T3y AT wjgaL
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