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ABSTRACT

Water soluble Silicon Quantum Dots Grafted with

Amoxicillin as a Drug Delivery System

Ki Dowoo

Advisor : Prof. Sohn, Honglae, Ph.D,
Department of Chemistry,

Graduate School of Chosun University

Water soluble silicon quantum dots (Si QDs) are prepared and used for the
measurement of the efficiency for the controlled release drug delivery.
Amoxicillin, antibiotics, is covalently grafted with Si QDs through a
surface derivatization reaction. Si QDs are embedded in hydrogel polymer.
The release of amoxicillin has been measured by using Ultra violet-visible
(UV-vis) absorption spectrometer. Amoxicillin—embedded hydrogels exhibit a
burst release for 1 h, however covalently loaded Amoxi-Si QDs hydrogel
composite exhibited very slow release. Absorption analysis reveals that the
Si QDs exhibits a great potential candidate for controlled release of drug.
The controlled drug-release profiles depend on the hydrolysis of amoxicillin

from the surface of Si QDs..
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INTRODUCT ION

1.1 Silicon Quantum Dot (Si QD)
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2. Materials and Methods

2.1 Materials

Magnesium silicide (99%), dodecy | ammon i um chloride (99.5%),
platinum(0)-1,3-divinyl-1,1,3,3-tetramethyldisiloxane, N-hydroxysuccinimide
(NHS), allylamine, 1-ethy|-3-(3-dimethylamonipropy!l)carbodiimide
hydrochlor ide (EDC), amoxicillin, 2-hydroxyethylmethacrylate,

ethyleneglycol dimethacrylate, and azobisisobutyronitrile (Sigma Aldrich
Inc.) were used without further purification. Toluene (Thermo-Fisher
scientific, =99.9%) was dried and distilled from anhydrous calcium chloride
under argon gas. Manipulations of these chemicals were handled via standard
Schlenk |ine techniques.

2.2 =84 Si s &4

OFJUIE A2IAFOI=(Mg2Si) 460mg o =OA A2 E SZ 20l = (CHNH4CI) 800mg
S 40ml o P4 SR 40mI0fl HY3 E2HAIAS QUM AEE GHK %1 244
2t IR AIZICEH. Si QDI SRE W2 AHM22 MAHGHI Aol 9,600 rpmOlA 15
22 A4 22lot0 LUCH. Ol LR HHES 242 SZE 2oz &St
+=24 Si Q= Al =l -2l 0F21 (1mL, 10mmo| ) 2 g3

(0)-1,3-diviny-1,3,3-tetramethy|disiloxane

(20uL, Pt-2%)3t BrSot0l 24A12F SO Or22 Oiolol &&ot0f =M Ael2-%
4 ZEZ2 X260 4ol EHE X8 F, S F4 29HeS 24 o4
SHHIA BEE SHS MAHARCZM ZHXICH 100 L S&=2 &4 FY HdE=2
QA o2 ol e Zu ot €& Si QD(Amine-Si QDs)It S0l =KL
LI XA COA 2252 s LpUCH
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2.3 Amoxi-Si QDs2| =H|2t AmoxicillinS HESt

), EDC(17mg, 0.09mmol)S

OF=2 AlA 21 (40mg, O.1mmol), NHS(10mg, 0O.09mmol
ZHl M0 OISt 24A12F SOt A20AH wWEHHSCH.

Amine-Si QDE & =&t

HlS &, =28 Y2 rotary evaporation AFE6tH 10 mLE ZASIR/UCH. 100
n. 52 4 Fd AE2A A2 Set FUCZ TS MAMI SEHE U
XIS Amoxi-Si QD= DXl LULCH. OISAIAE S AHEZ HFE ZHUA
Ot Alde 3 & s AU SFE2 SAEe s&= 2.74uMoIY
P

2.4 Amoxi-Si QDS/OHOIEZ & RERA9 =H|

1 mL Amoxi-Si QDs &2, 2-hydroxyethylmethacrylate@t Ethylene glycol

Dimethacrylate 99.6:0.42 21| &&=, azobisisobutyronitrile 0.1 wtE E&
ot 3N ZEUEH 6AIZE SO JtE6tH XI=otALCH. BetE oHOIEZARE =
SE <o DI==0 E00 4= &E =TS 2o 100 mL QAHH-HIH Al ==(PBS)
EHOZ HIAHO Ol=otAUCH

2.5 Instruments and Data Acquisitions

2 YE AHEZHE2 H2-YUH 2 ABEZN LS 5B JIESERUCH. EHMe
AMESH)| MOl S2==2 HIE0HA 2= A2z AFZ/UCH. EW PL LX =22
150 W Hle= &M 23 OHE Czerny-Turnerd AHEH 24| 3.3 QIX AL
EHES MESIH AEIRFA-QY U PL Xt =23 C11347-11 (L& ol0t0t=)
£ AI2ot0 7 SEOI/UCH. Fe2lol HE MM (FT-IR) AHEZ0l LIZ23 5700
ol JISEACH. W-vis E AHEHE2 G|ELX UHB30022 IS & RUCEH.
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3. RESULT AND DISCUSSION

3.1 Amoxicillin and Amoxi-Si QDs

I=zot=l MEE = AL

2 L5 2ES o] fdh o™ == Aol ASEC. [Figure 1]2 Amoxi-Si

A

Qo sds st TAEE EHED. 0l8Hl f2l= 2 ~ 3 nm.[12] 3D19 HA
& Si Q02 SH3stsE 10.3%2t) 2IUCE

3.2 FT-IR

OlRIAIA 2l OtRIAl QDS ZE2 FTIR ZZYol 2o ST ACH D
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J
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—

15]. AQ

ol

3.3 Photo Luminescence spectra and Quantum yield
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peakJt ZEEIUCH, EHIE Si W= 28 = M2 RH A6 AHHOICH 16
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JIQI8tCH 14]. 1650 & 3200-3600 cm—12 st E4=F2 Amoxicillingl OI0IE 2t
&4=CH. 1100 cm-10IAl brational
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4. CONCLUSION
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