Korean Chem. Eng. Res., 54(2), 200-205 (2016)
http://dx.doi.org/10.9713/kcer.2016.54.2.200
PISSN 0304-128X, EISSN 2233-9558

QDsS

o|2st 7| EALZEL} F|EAL

Rl L f= MEH M=

0IBFE - YU

e B e e
13120 37]%= Ag%u] A7 BAE AL 65
@ored 2¢ 14 A5, 2016 22 159 S A5, 20161 22 169 AE)

Preparation of Chitosan-Gold and Chitosan-Silver Nanodrug Carrier Using QDs

Yong-Choon Lee and Ik-Joong Kang’

Department of Chemical and Biochemical Engineering, Gachon University, San 65, Bokjeong-Dong, Sujeong-Gu,
Seongnam, Gyunggi, 13120, Korea
(Received 1 February 2016; Received in revised form 15 February 2016; accepted 16 February 2016)

(= oF
& Al A e ool 8513 sl RN BB AR JS) B D2 e
Ao} 44 FE Lhegld, Tel3 A6 LSl 978 meste] okl ARAE 98 5 9l AEAke
AATEAZA F5g0l AR TAIT FALE 2-10 ] 271E A REEA kgl Aol ok

A AT EARY A The] v5E 2712 2

=3

B2 AME F44
oFdals = E_TZ}E} A 5RAE
2718 7 AL QAL & LR
w50zl QDsI|EAN-ZE
FEALS Z BoFa Qi
gEo] v YRR o

TR

29 sl v g

I35 =

olefet YAE-E 1A
61- == 9}04]:].

o, 7 217)e] upe} Qe
FRsahu, A Hlol o, vk, SRRk el FabH o 249 5= GIrk. utebd] F1EAR LheSlat ke ol
719} Q] =77} ol EAse Bslel Wkl stk e BYS
gl 3 FELhegARs oF 5-10mme] 2718 /b3

2 JAJE £ Q)= Ao

& QDs7|EARAIH the4lo] @1zkT7]%= °F 100 ime] I7]|E
2 Aol gste] 27 2=

| Qle} detdow 2 g#xl
FAS mE] A @ Qs e 7HAAL Stk < el

IR oo Ng BT 5 S
A5}41717] 18 =)
9lat, Qe afstka Sshe =old
ARG 9F 5 e

2glom, BAsH= v 3
w1Aps} ALbeSI A 7

Abstract — A drug transport carrier could be used for safe send of drugs to the affected region in a human body. The
chitosan is adequate for the drug delivery carrier because of adaptable to living body. The gold, a metallic nanoparticles,
tends to form a nano complex at rapidly when it combined with chitosan because of its negative charge. having energy
from the other, outer gold nano-complex make heat due to its property to release the contained drugs to the target area.
Silver could be also formed an useful biocompatible nano-composites with chitosan which should be used as an useful
drug transfer carrier because its special ability to protect microbial contamination. Being one of the oxidized nano met-
als, Fe;0, is nontoxic and has been used for its magnetic characteristics. In this study, the control of catalyst, reducing
agent, and solvent amount. The chitosan-Fe;O,-gold & silver nanoshell have been changed to form about 100 nm size
by ionic bond between the amine group, an end group of chitosan, and the metal. It was observed the change in order to
seek for its optimum reaction condition as a drug transfer carrier.
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QDsE o] &3t 7|EAR-E =9 7| EA-An] Uik ddA] A% 201

3 glom, RS A Aol okt HA4do] Q7] wiitel]
542 IEAR] 7|EAN RESS =5, AW R 247 3 X 2sio]
Aazef| A3 A8 JEE oFEdgAE ek

A1 (quantum dot)S ©F 5 nm 715 7F HEEA| YRR
I-VI RE=A] 912} CdSe 2] T4 (core)?t 2 ZnS 0% &
A8 e (shel)® d o] Qlom], aAl TP O ¥ 9 oF
10 nm F712] Ao |th1,2]. YeiRke] 5438 esiRke] A
7)ol Wzt A7 Ei=v), 2717F ZobdgE sl EAlshE Atk
AR -l A= Axke] Frof] vlal o] 3 5730l <
&l A ETt. YAk Z17]of| vkt <] s e, 2717
zZrobd 5 ghe 7e] 35 e S3S 7 Sla, A&
zdshbd sk 3P e] 73 YY) F3E 4 5 Atk
[3-8]. 5=5F, Anbed sl vlsiA] F-3<1 2K extinction coefficient)”} ©F
5008 A7, 9FAFE & -&(quantum efficiency)= J 22 vll-¢- 733k
g AR, A E I S2AF A Fste-gol ulet &
3| = A 33o] 2-E 2 (photo-bleaching phenomena)©] & o] LAk,
SR S] g ue- ks S 7 3 Sl

NEALE Aol Frap Ak P AE 719 @
oM A B BANS WA WRAZA B L 7

A)3L ek HAUEAE Foll i H4 9] Falxdo] golslar, A
gl Holuk, Z1AIA 0 & A erh epskar, A e,
3, 784 FAlol 1L, A RS 83l SX1F §EAl0] Vs
7HA L QLar, Holdk F2 58 7 AL UTh9-14].

w5 WeSIAES T8 50 83 SAOR o] olelA
2 TS Wb QITH15-17]. 1 T Z5 Hlo] QA of] o] 8-5=
7P H3EAQ T e At 5 shvolnh, st e si kel HW
Agz2) W), )IA A E Skl whE FE i) a2
=384, 7| shet4], gehA] A o] et 25 ey xh=
7 A et s, ANt K A s} vl wehd Ak} F5
sgo) 7 e, T v ixke] et Frubge UvATE
HollA] oF 520 nm A olA] FRl 3 = Qlri[18-22].

sjsha] o & Qbgslar, EE et A7) s 7 AL Ol & ek
ol QJshrololr W S whar 9tk & vheqlRle] AatAd e
AaAIGe] At Rt =4 vl A eb Aol s ek 5
23 7 AL Qlek. TS ke AP Ts o] Qlom, - 7] ARdS
7HA]aL QlojA] 77 WAjel| = Er gt G} ol 2 Aol A=
oAb TR stofA] o] 54 ek} Al EE o),
A FARE o) v 8E 7S vlE] A 3 Qlok A vegiak=
QAN 2g- S w) A2 -SH, -COOH, -OH 53} Agtalir A2
A zeks g et ag-S s 2 o® 2 A glrh23,24].

2 AT = BHEoRl | EARQDs-EFE & 7] EAR-QDs-AH
Uie 4l Q1zFe] 3715 9F 100 nme)] 7|2 Zkgko | 7o) whE =}
o) 540 93595 & BolFal oivh et 7| EARQDs-=
T & 7|EAR-QDs- AW tiedll 117} 323w o] Fhel] whet AleRd
Q] wgks Sl a, HE vhedydate] FeHel 2715 gRls)
of v oA =)o) AEehs o 7 ASITh

ol

2.4 ¢

2-1. M= 2 AR
2 A&l A% Sodium Tripolyphosphate, Potassium Carbonate,

Goldchloride hydrate, L-Ascorbic acid, Ammonium hydroxide solution,
28% in H,0. 99.99+% trace metals basis (NH,OH; FW:35.05), Tetrakis-
Hydroxymethyl-Phosphonium Chloride solution (THPC)i= A 1=
2 X AHUSA)N A ] 8+ AFE-8F33 TF. HPLC Water, Glacial acetic
acid, Sodium hydroxide, Silver nitrate, Bis (p-sulfonatophenyl)phenyl
posphine dehydrate dipotassium salt, Trisodium citrate dehydrate, Sodium
borohydratei= Duksan*HKorea)*l| A +$138}51 17, Quantum dots (QDs
565 nm)= QI EZANKUSA)O] A& ARSSISIE AR AlkE2
A gl oRE e 2 glo] ol E ARSIt

AR}l =Z17]+= Dynamic Light Scattering (BI-9000AT, Brookhaven,
USA), Electrophoretic Light Scattering (ELS-8000, Portal’s Japan)
2 43041, A2 FHRE-AS- SEM (S-4700, Hitachi’s, Japan),
TEM (H-7600, Hitachi’s, Japan)e AF&-3}31TE EDS (Tecnai G2
F30 S-Twin, AP Tech, Korea)E ©]-&3l] 7|EARAEZE & AW
Lheal o] R4S sl dRke] Sabd A4S 218l UV-vis
spectroscope (HP 8453, Agilent Techonologies, USA)S AME-3 T},
PL4]2-(Ratio fluorescence imaging system, Xenonys AR3-5157T}.

2-2. AEHH

2-2-1. 71 EAR-QDs WA ke] A%

71E4F 94910 0.03 g& 50 ml B]AC ¥ &, SHT 1492 ml,
acetic acid 20 pIg} Al 1417 F9F WHIAIZITE 7 9] 0.1% (W/
v) TPP 10 miE LA 3+ Al7HHA 0 2 "ojrmg]wr upA], 3087 5
7} BESAIZITE TS 5,500 rpmoll A 208271 DA 228k oAb
SNE MY, THF 14.92 mlE thA] 7S 1 $of] 71 EA
UieRIAE 48 4 ok 1% 714 Y4 zF 0,5 miol] 0.4 pmol
QDs 25 s ¥ 3027 HE AJZITH25,26].

2-2-2. 71 EARQDs-ZFE U4l Jx}o] Al

7| EARQDs Wl AF 1 mlol] THPC-HESA & 20|15 I miE
Y31 308 FF WA 21 3 Gold salt 0.3 ml, Ascorbic acid
3 ul, NH,OH 3 ulE =218 0 2 Wi 587 ik Al7]d 7] B4k
QDs-=E B35 A& 4= Qlrh o] 7]el] 7 ¥t Gold salt
0.3 ml, Ascorbic acid 3 ul, NH,OH 3 pl& et 2 B3 5871
& A71H 71 E4kQDs-2 = Wil 1217} 373 EeH27).

2-2-3. 7|EAH-QDs- AW vkl QlAfe] Az

02% 71 EAE-QDs YA 1 mlol] & Z20]= | mIE Eal 305
F4 HH-SAIZITE 1 % Silver salt 0.3 ml, Ascorbic acid 3 ul,
NH,OH 3 pi& =23 0 & H7tshd 7] EAR-QDs-AH vhied 53t
AE IS S Stk 9370 5 9 Silver salt 0.3 ml, Ascorbic acid
3 ul, NH,OH 3 piE 2t = ¥ 587F -8 A)7]9 7] BA-QDs-
AW vl 42t 34 ¥k, 7| EARQDs-EE Uil 2k} 7]
E2EQDsAH L §1Rke] Az Y2 Fig, 102 WERASITH27].

2-3. 7|ELARQDs-2E LI AR MIZEZ=AO| ME LI
el =24 3

7| EAR-QDs Y= qiAkel 25 FRO|E ¢JRfe ¥k, FT ¢
WE-Slape) whE 2R S5 S8t 118t 71 E4k-QDs
el zke) A FEo|E YAt HEE, AW 98] vg-Sle]
A FEAS S73I8IT
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Fig. 1. The schematic diagram to produce chitosan-QDs-gold or silver nanoshell.
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AR-QDs Wi AbE 5 FFEEE 7HA A QA A, 71 EAR-
QDs-ZE Z70]=0] E4pg-S 510 nm, 7| EA-QDs-Z = U4l
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Fig. 2. UV spectra of chitosan-QDs-gold nanoshell.
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Fig. 3. Photoluminescence spectrum of chitosan-QDs-gold nanoshell.

EARQDs-HE W4l 39 Jayer’s 530 nmE 7| EAR-QDs-2E L
4 39 ayer?] 497} 2EYAFS} 71 EARQDs YA Hol 2
W-S310] 714 71 31k (red shifted)yS 2H= QJA191S BRl1E 4= Qi)
Fig. 304+ 7| BEALQDs Wi dAkel F= F2o]= o] wke
T QJo| HkS-3laro) wl2 W} Ao E o] EXS SA 6 Balt)
71 EAFQDs-= = Uil o] PLI | Zolt) WA E& F2o|=9}
HRS-31-S- ) &= 2k 94,000 counts©] 1, 7] EAN-QDs-F =
=4 1% layer, 7] EAF-QDs-F = Ui 2M Jayer, 7] EAF-QDs-H =
Wil 39 ayer® 405 PR AH 2o B RS S 9
Atk oli= FZO| =9 HESAl ol A =R 7| EA4E-QDs
wRIAY] S Ee AN 7| EAQDs-= = Y4l 19 layer,
7| EAR-QDs-= = U= 4l 2% Jayer, 7] EAN-QDs-= = U4l 31
layer® 275 t}e] =YL 71 EA-QDs WA HE E2147]
el FARET FolEE S 45 AUUE 7| EA-QDs-EE
4 1% layer®] @373 4,800 counts, 7] EAN-QDs-= = U2
2" Jayert= 3,550 counts, 7] EAT-QDs-F = W4l 39 Jayerts 3,450
counts® & 7] EAN-QDs-Z = L4l 2 layeroll A 7| EALQDs-Z =
el 39 Jayer® WSS 3T} g wo] ol E o
Hol 7| EALQDs-#E U4 3% ayer7} FEAF9} 7| EAL-QDs
L2 Rk & = gl o) 2495 & 5 Ut
Fig. 494 71 E4H-QDs WedAtel =25 F2ol = iake] Hig-,
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Fig. 4. Zeta potential of chitosan-QDs-gold nanoshell.
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FHo) FE ZFo|t 7} wEEEloIA] &9 7kl —10 mvE e}
WSl 71 BARQDs-Z 5 e 1M layer:s T B oF0] S =27
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Fig. 5. (a) SEM image of chitosan-QDs-gold nanoshell (b) TEM image
of chitosan-QDs-gold nanoshell (c) EDX of chitosan-QDs-gold
nanoshell.
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Fig. 6. UV spectra of chitosan-QDs-silver nanoshell.
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55nmE YAREHO] B T2 kS a1 9l A Bl & 4= 9l
St} (b) & 71EAQDs-F = W4l 2] TEM image® 1A F71&=
oF 55 nm©| 1L, core’} 7| EAF-QDs Y= Afolal 11 FH S HT
AP shelts: BAE Eo82- 21E &1 & 5 AT (o =
E o) AREAY data2 A AwF HEE A0 R Hol 7]|EAk
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FAE AE gl g STt

Fig. 6°1413= 7] EAR-QDs We Ak} A Z2o] = QIxke] vhg,
AW o] vh-g-Slo ulE Aebd 9] WgkE S4d 2ot 7=
A+-QDs-AH Y4l 9] UV-Vis. Spectra©|T}. 7] E4F-QDs Wi QI A}
58 S5E A A 5 & AL, 71 EA-QDs-
AW Z7o]=9] TubA-E 410 nm, 7] EAR-QDs-AH L4 1
layeri= 416 nm, 7] EAM-QDs-AH =4l 21 [ayert= 420 nm, 71
AFQDs-AH] 4l 39 Jayer® 420nmE 7] EAN-QDs-AH] L4
39 layeroll Al FE=AFS} 7| EAR-QDs WA H ol & wkE-atal
O Frapdel= WEE glas 1 & 5 Qsint

Fig. 7914 71 EA-QDs e #kel AWz o= Q1] Wk
AW Q9] 9hg3Slpe) w3 A ER S EAS 243 Kokt
7| EAN-QDs- AW L lle] PLIIZ A A F2o| =9} RS
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Fig. 7. Photoluminescence spectrum of chitosan-QDs-silver nanoshell.
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Fig. 9. (a) SEM image of chitosan-QDs-silver nanoshell (b) TEM image
of chitosan-QDs-silver nanoshell (¢c)EDX of chitosan-QDs-silver
nanoshell.
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