AI8HE)R] (2004), A 348 A 65
J. Kor. Pharm. Sci., Vol. 34, No. 6, 465-469 (2004)

= el AN iL
E20|E 22E Ll Xfo| CHHAE &AM HIHY
209 - TA - ZEBe . 2Bk - Y™ - /Y
EMEEL o/ Hl5 D, *BIfryEtn /B, Y LE D oy

(2004 10€¥ 159 H4 - 20043 12€ 99 %)

Protein-Coating Evaluation Method of Colloidal Gold Nanoparticles
Mi Young Kim, Sang Myoung Noh, Jung Mogg Kim*, Han-Gon Choi**, Jung-Ae Kim** and Yu-Kyoung Oh’

College of Medicine, Pochon CHA University, Seungnam, Kyonggi-do 463-712, Korea
*College of Medicine, Hanyang University, Seoul 133-791, Korea

**College of Pharmacy, Yeungnam

(Received October 15, 2004 -

University, Gyongsan 712-749, Korea
Accepted December 9, 2004)

ABSTRACT—Colloidal gold nanoparticles might be of use as nano scale delivery systems of various therapeutic materials in
the futare. Recent studies have reported the feasibility of colloidal gold nanoparticles as gene delivery systems or protein deliv-
ery systems. In this study, we aimed to develop a short-step method useful for screening the optimal coating conditions of col-
loidal gold nanoparticles with proteins. We observed that colloidal gold nanoparticles have properties of changing its unique
color when they were exposed to NaCl solution. Taking advantage of the color changing properties of colloidal gold nano-
particles, we applied the color testing method of colloidal gold nanoparticles solutions for evaluating the protein coating nature.

Using bovine serum albumin as a model protein, we tested

the protein coating of colloidal gold nanoparticles via the color .

change upon NaCl addition. The optimal coating concentration and coating conditions of colloidal gold nanoparticles with
bovine serum albumin were fixed using the color testing methods. We suggest that the color testing method might be applied
to optimize the coating condition of colloidal gold nanoparticles with other therapeutic proteins.

Key words—Colloidal gold nanoparticles, Protein delivery systems, Protein coating, Color testing method
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Table I-The Optimal Coating Concentration of Colloidal Gold Nanoparticles with Bovine Serum Albumin Using the Color Test

Method
Sample number Bov;lnge/;flrum Alb:Lllnnn Gold IO%HI;IaCl Color Precipitation
1 0.10 50 500 100 Red No
2 0.09 50 500 100 Red No
3 0.08 50 500 100 Red No
4 0.07 50 500 100 Red No
5 0.06 50 500 100 Red No
6 0.05 50 500 100 Purple No
7 0.04 50 500 100 Purple No
8 0.03 50 500 100 Blue-black +
9 0.02 50 500 100 Blue-black ++
10 0.01 50 500 100 Colorless 4+
11 0.00 50 500 100 Colorless +++H+
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Figure 1-Size distribution of colloidal gold nanoparticles.

(b)

Figure 2—-The morphology of colloidal gold nanoparticles. (a) col-
loidal gold nanoparticles, (b) colloidal gold nanoparticles coated
with bovine albumin serum. Bar : 100 nm.
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Figure 3—Color change of colloidal gold nanoparticles at various
conditions. (a) colloidal gold nanoparticles, (b) NaCl + colloidal
gold nanoparticles, (c) colloidal gold nanoparticles coated with bo-
vine albumin serum, (d) NaCl + colloidal gold nanoparticles coated
with bovine albumin serum.
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Table - Color Changes of Bovine Serum Albumin-coated Colloidal Gold Nanoparticles

No shaking during incubation Shaking during incubation
Sample number 10 min 30 min 60 min 10 min 30 min 60 min
Color/Precipitation Color/Precipitation
5 Purple/NO Red/No Red/No Red/No Red/No Red/No
6 Purple/No Purple/No Red/No Red/No Red/No Red/No
7 Blue-black/++ Blue-black/+ Purple/No Blue-black/+ Purple/No Purple/No
8 Colorless/++++  -Colorless/+++ Blue-black/++ Colorless/++ Blue-black/++ Blue-black/++
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Figure 4-Assay of bovine serum albumin on cofloidal gold par-
ticles.
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