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Abstract: The spherical mesoporous silica is synthesized and incorporated with CdSe/ZnS quantum
dots(QDs) for preparing micro beads to detect toxic and bio-materials with high sensitivity. The spherical

silica beads with the brunauer-emmett-telle(BET) average pore size of 15 nm were prepared with a ratio

1, 3, 5-trimethylbenzen, as a swelling agent, to the block-copolymer template surfactant of over 1 and

under vigorous mixing condition. The surface of spherical mesoporous silica is modified using
octadecylsilane for incorporating QDs. Based on photoluminescence(PL) spectra, the relative brightness of
mesoporous silica beads incorporated with 10 nM of QDs is 79,000 times brighter than that of Rodamine

6 G.

Keywords: CdSe/ZnS, Quantum dots, Mesoporous silica, Microbead, Incorporation

1. M B

7154 YAE ol 83 nlolaz HEE AE o|n
A, &2l DNAY @9 Fe] HES 7] AT ol
AN, 88 AES AT 3 A4 T 9Fd £oF
of o g5 x o} [1-5]. 53 FAEL F718%EH
3 vwge W FAAFAol 4T ¥t ozt §
29 A7le| we} g A& FEE 5 dne 2
Aol At

FAEE At = o] nEEs} & HE &

a. Corresponding author; ehkoo@Kkicet.re.kr

2]3}812 Wslo] Aol Lol HHUMNES &
F o] 2ugs AdzHe odgFd 8o 7t
At [6-8l. ol #e Ade ol &d ngx: Uik
o= FxA H=g ARy A= FAA
As AL 9 g AT 3oz AU 1
A= 3}7) o] Fo Aok gt

g 1S YAHS o83 nUES Wy s
24 19 (e vzxas A7 ¥E o A
q& i AFATIE B, (b) B (c)€ in-situ
dhiol] od YARE FolHU= = WHOEA,
(b)e] A9+ 487 =AML TEOSE o|&3t:=
dhgo| il (¢) LEA HE A FAE o| &3t UdA}



Fig. 1. The synthesis of ultrasensitive nanohybride beads
using high efficient CdSe/ZnS quantum dots.
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Fig. 2. HR-TEM images(top) and PL spectra(bottom) of
CdSe quantum dots as a function of reaction time,
Reaction time and particle size are (a) 0.5 min, 2.5 nm,
(b) 1.0 min, 3.1 nm, (¢) 25 min, 3.7 nm, (d) 92 min, 3.8
nm, (e) 0.75 min, 25 nm, (f) 1.7 min, 33 nm, (g) 3.0
min, 3.7 nm, (h) 95 min, 3.8 nm.
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Fig. 3. The morphology of the mesoporous silica beads
depending on the mixing intensity and the ratio of

oil/surfactant,
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Fig. 4. Change of PL spectra of mesoporous silica beads
incoporated with CdSe/ZnS QDs as a function of molar

concentration of CdSe/ZnS QDs.
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Fig. 5. The fluorescence images of mesoporous silica
beads as a function of molar concentration of CdSe/ZnS
QDs,
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Fig. 6. The guantum yield of mesoporous silica beads as
a function of molar concentration of CdSe/ZnS QDs.
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Table 1. The number of CdSe/ZnS quantum
dots-incorporated in mesoporous silica beads.

Number
Total Total Raer ~ o
number  number of . con 1nc0rpor
of silica incorporated ™ D
bead QDs per bead QPEnE?T
5nM  2x10° 3x10" 15107  23x10°
10 nM  2x10° 6x10" 3x10 4.6x10°
100 nM  2x10° 6x10" 3x10° 46x10°
200 oM 2x10° 1.2x10" 6x10°  9.2x10°
e M soporens silioalan’® (g = %%2[—":’-‘!:—:—% +(1L.8878 o™/ g = 0.0388 lem™/ g
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Table 2. The relative brightness of CdSe/ZnS quantum
dots-incorporated in mesoporous silica beads.

Numfber The .
e
Quantum incz r HE e relative
. ik of QDs )
Yield ated T brightnes
(%) QDs rpo s based
d silica
per bead" on R6 G
bead
5 nM 58 1.5x10 3.9x10’ 35,300
10 nM 6 3x10 8x10° 79,000
100 nM 5.2 3x10° 7%10° 634,000
200 nM 43 6x10" 1.2x10" 1,050,000
1) Brightness = Molar extincion cor [ firient % Quantum yield

2) Mblar extinction cocfficient of QDsat A = 530nm= 292.972cm 'M !
3) The brightness of Rodamine 6 G=116,000em™ "M "> 095 = 110,200em" ' M~
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Fig. 7. Schematic of DNA assay based on bioconjugate
silica nanohybride particles.
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