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Binding of Vaccine and Poly(DL-lactide-co-glycolide)
Nanoparticle Modified with Anionic Surfactant

Min Soo Choi, Eun Seok Park*, Sang Cheol Chi* and Byung Cheol Shin'

Advanced Materials Division, Korea Research Institute of Chemical Technology, 100 Jang Dong, Yuseong, Daejeon 305-343, Korea
*College of Pharmacy, Sung Kyun Kwan University, Suwon 440-467, Korea
(Received April 28, 2004 « Accepted May 20, 2004)

ABSTRACT-Recently, studies on intranasal mucosa delivery of influenza vaccine have been actively developed because
of lack of pain and ease of administration. We studied on preparation of nanoparticle delivery system using biodegradable
polymer as a poly(DL-lactide~co-glycolide) (PLGA) and their binding characteristics with vaccine. Three kinds of PLGA
nanoparticles were prepared by spontaneous emulsification solvent diffusion (SESD) method using sodium dodecyl sulfate
and sodium laurate as an anionic surfactant and Lutrol F68 (polyethylene glycol-block-polypropylene glycol copolymer) as
a nonijonic surfactant. The 5-aminofluorescein labeled vaccine was coated on the surface of nanoparticles by ionic complex.
The complexes between vaccine and nanoparticles were confirmed by change of the size. After vaccine coating on the sur-
face of anionic nanoparticles, particle size was increased from 174 to 1,040 nm. However the size of nonionic nanoparticles
was not more increased than size of anionic nanoparticles. The amount of coated vaccine on the surface of PLGA nano-
particles was 14.32 pg/mg with sodium dodecyl sulfate, 12.41 pg/mg with sodium laurate, and 9.47 ug/mg with Lutrol F68,
respectively. In conclusion, prepared nanoparticles in this study is possible to use as a virus-like nanoparticles and it could
be accept in the field of influenza vaccine delivery system.

Key words-PLGA, Nanoparticle, Influenza vaccine, Anionic surfactant
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Scheme I-Schematic illustration of PLGA nanoparticles coated
with various surfactants and labeled influenza vaccine.
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Figure 1-Mean diameter of 1% w/v surfactants coated PLGA nano-
particles with a variation of concentration of PLGA: (A) SDS coat-
ed PLGA nanoparticles, (&) SL coated PLGA nanoparticles and
(V) Lutrol F68 coated PLGA nanoparticles.

Table I-Mean Diameter and Polydispersity of 1% w/v PLGA
Nanoparticles with Various Surfactants

Concentration ~ Mean diameter (nm) Polydispersity
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(% wIv) SDS SL F63 SDS SL F68

1 138.7 166.2 803 1.7 1.7 1.4

2 1462 1527 80.7 1.8 1.8 1.7

4 1619 2012 903 2.7 2.7 1.8

8 1684 10355 884 2.9 3.6 1.1
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Table II-Zeta Polential and Mobility of 1% w/v PLGA
Nanoparticles with Various Surfactants

Concentration  Ze€ta potential (mV)  Mobility (cm*/Vs, 107
of surfactant Lutrol Lutrol
(% wiv) SDS  SL F63 SDS  SL F68
1 -745 -296 81 29 22 -10
2 -874 -389 -13.1 -35 29 -17
4 -91.5 -343 -143 -39 -25 08
8 -1003 -57.7 -145 -54 43 07
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Figure 2-ATR-IR spectrum of PLGA nanoparticles was prepared
by the SESD method: (a) PLGA, (b) SDS coated PLGA nano-
particles, (c) SL coated PLGA nanoparticles and (d) Lutrol F68
coated PLGA nanoparticles.

SDSE AME-S PLGA At ~¥Ed] AxE vl ol
t}. 1700 cm™ ¥4 PLGAS] 7l2RYd 25 s &
4 =, §34A19 9d8o® 1300 cm™ F2olA &E7|)
o|3l §=0 asymmetric stretch =92} 3000 cm™ FZol|A]
ozl g9 &3 CH 93E HAFT ) (o S0
A 4314 SLE AMgsle] AZE PLGA YAl e o
2H F3kAo 28 1500 cm™ ol PLGAS 71284
g 93 B4 9=, 1700 cm™ 204 FlERd IF
of 95 EAF=S} 3000 cm™ F2ollA & 2Fo 9T
C-H 932 2% REFT v @ vl f3HA,
Lutrol F68 ARE-3la] A|Z3F PLGA §xke] 23EY] Ay}
ZA 1800 cm™! 294 PLGAY 2R 2F9 ¥=ar}
ok Z] 52 1000 cm™! oA Lutrol F689) ether 159
C-O stretch T 27} 781A vehd vt &, SolA4 73
RS Argste) A23 PLGA YAke] W 14 Ade=
SDS®] S=0 ¥ =9} SLe| COOH ¥=7} Yelgo =i ¢
2L Bdol f3A7 ZHEH ASS BAFUT B8 H|
ol #3HAIE AMEEl] A= PLGA UAe] #WH £4
AF= Lutrol F682l &4 3= C-0 ¥ar)t veigdoes
A 2 EHefl Lutrol F68°] ZEHO &S RAFUT).
ol¢} e A zizte] {3[A7F PLGA Wi=dAle] EH
of Bx3le] F21H0] e AL I

Table IR ESCAE 73l zkzhe] =} Bl A
ke 949 ¥)E-S Jehd Z3olth PLGA Y=YAE O
7} 41.6%, C7t 584%% JEMI, SDSE 2 PLGA
Wedzl= 09 H]Eo] 66.6%, C7F 24.9%, NaZl 4.3%,
S7} 42%= JERG, SLE 4419 PLGA Yh=dak= 09




<0}

&4 FERIZ e e eaRsEE 35EA) e ek BAle) 2 181

Table II-Surface Analysis of PLGA Nanoparticles with Various Surfactants

[AT1%

Peak SDS coated

PLGA nanoparticles PLGA nanoparticles

SL coated
PLGA nanoparticles
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PLGA nanoparticles
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Cls 58.4 249
Nals - 43

S2p - 42

73.8
26.2

30.7
70.0
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Table IV-The Change of Mean Diameter and Zeta Potential of
PLGA Nanoparticles with Various Surfactants

Concentration  Mean diameter (nm) Zeta potential (mV)
of surfactant Lutrol Lutrol
(% wiv) SDS SL F68 SDS SL F68
1 2779 1747 932 -824 —40.5 -185
2 2854 2602 885 —895 418 -233
4 316.8 3980 951 -93.1 -546 -244
8 350.2 10405 898 -999 -792 -254
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Figure 3—Optical density of vaccine on PLGA nanoparticles coated
with various surfactants: (A) SDS coated PLGA nanoparticles, (&) SL
coated PLGA nanoparticles and (V) Lutrol F68 coated PLGA
nanoparticles.
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(b)

Figure 4-Scanning electron microphotograph image of SDS coated
PLGA nanopaticles (a) before and (b) after vaccine coating.
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Figure 5~Amount of coated vaccine on the nanoparticles: () SDS
coated PLGA nanoparticles, (&) SL coated PLGA nanoparticles
and (N) Lutrol F68 coated PLGA nanoparticles.
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