Polymer (Korea), Vol. 32, No. 3, pp 246—250, 2008

Xt 37| 9= St

=3y’

o

g

Foi

ok

dEald LE=iXIe] AlZH ME 24t

oty got

- TI - 9hFIIT - o7
WA TR, "KAIST Arstetgshe, **gFojstn 7| A523shy
(20084 1€ 89 %, 2008d 3¢

79 A=)

EY

Evaluation of the Stability of Biodegradable
Nanoparticle with Time via Particle Size Measurement

Kuk Young Cho', Jin-Heong Yim, Jung-Ki Park*,and Ki Seok Lee**
Division of Advanced Materials Engineering, Kongju National University,
275, Budae —dong, Cheonan, Chungnam 303—717, Korea
*Department of Chemical & Biomolecular Engineering, Korea Advanced Institute of Science and Technology,

373—1, Guseong—

dong, Yuseong—gu, Daejeon 305—701, Korea

** Department of Mechanical Engineering & Automotive Engineering,
Kongju National University, 275, Budae —dong, Cheonan, Chungnam 303—717, Korea
(Received January 8, 2008, Accepted March 7, 2008)

Aol ey ] B ARE T Lheglde] B4k ek
ol gla) A

==E: 2
& YT A7) olgste] Yt A7) WskE ARGl
FEEeels) dEa ER|(L-gER|D) 2o s, T3

e B7ksk) flste] 3k
2l E2 (D L—Eo| =~ co-
Z|(L-gEjo|D) —g— &2 (= S} e BT,

AEARRI

A BT A A ool S A ol galel LS Azaislc), Aedlsl 93 el 9

slofal= LRedAke] AlzAlell viaAll 2k QPgAIRl E= (M)

F7-2) (PVA) o] ARE 8519] 8k ARt Al

0] Aol T} sk A7) A Sk Aol LpeSlle) ol ol B Y1l el o)

o5} ]Ixke] =717} bimodal wEE »}E}Lﬂa}c} [RAR A N
Uehiglom PVAZE B4F ebg Aol 37 710938k zka T
TIEE uEARE
Ak PgAgS o] oA kol 19 Ak T4 HHE frAlshs lomE Ui

A QP9AIR) PVAS] AR 5
Ak, e

EH%

el oJal =
= AR & (OﬂE‘E?ﬂ =

gk Aol

0]

ol

Abstract :

HAlg] ‘I_*g‘oﬂ oﬂ 1/].1314 7<l %ou S = ?ng]_ ]1‘_

;

vjgF BA=gel Het g4

gAlElS

chil & el

sRR1BILY.

Colloidal stability of the biodegradable nanoparticle was characterized by measuring the variation

of particle size with time using photon correlation spectroscopy. Three kinds of polymers, namely,
poly (D,L—lactide—co—glycolide) (PLGA), PLGA/poly (Z—lactide) blends, and PLGA/poly (Z—lactide) —g—poly
(ethylene glycol) blends were used as matrix material for nanoparticle preparation. Nanoparticles were

prepared with or without using poly (vinyl alcohol) (PVA) as suspension stabilizer to evaluate the condition of

preparation. Nanoparticles from the blend of amphiphilic graft copolymer with short poly (ethylene glycol)

chain and PLGA maintained suspension for 1 day when protein stock solution was introduced. This is
somewhat improvement in colloidal stability against protein adsorption compared with that of nanoparticles
without PEG moiety. Suspension stabilizer, PVA, had a significant effect on the colloidal stability against
freezing and protein adsorption which led to coagulation of nanoparticles. It is important to consider effect of

suspension stabilizer as well as materials used to prepare nanoparticle on the colloidal stability.

Keywords : nanoparticle, amphiphilic, biodegradable, colloidal stability, particle size.
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Figure 1. Chemical structure of the biodegradable polymer for
the nanoparticle preparation.

Table 1. Polymer Composition of the Nanoparticle

. § PLGA PLA PLLA—-¢g—PEG
Notation — PVA™ gy (i) (Wi%%)
NP-1 X 100 - -
NP-2 X 90 10 —
NP-3 X 90 - 10
NP—-4 0] 100 - -
NP-5 (0] 90 10 -
NP—-6 0] 90 - 10

‘O or X indicates whether PVA is used as suspension stabilizer or not.

7} 2 kDo|git) =zl sl 1EEE e 1Al PLLA-
g-PEGE 71&0] Bag w2 ozl PEGY} 23% 1HZESS
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white) & AR89t} Phosphate €% 2-21(PBS, 33 mM, pH 7.4)
50 mLefl 1 g9] lysozymeS 23X 5TE: PVA (87—89% hydrolyzed,
My=13—-23 kD)= AldrichA k2] Ala= ARSIl Figure 19
A e s Alxshet) ARSEE uiAke] siek s e
Biiel=g

LE=QIRIC] M, VReSiRK= AP oA/l ik v (spon—
taneous emulsification solvent diffusion technique)& AFE3H]
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UXE 3719 £, vhedAke] it 7= BI-9000AT digital
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A} Z7] #2715 o84l 54 FAke (dynamic light scattering)
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Figure 2. Initial average diameter of nanoparticle prepared with
(NP—4, 5, 6) and without(NP—1, 2, 3) PVA as a suspension
stabilizer.
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Figure 3. Nanoparticle size variation with incubation time at
37 T. (a) No suspension stabilizer and (b) PVA as suspension
stabilizer.
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Figure 4. Snap shot of the buffer solution containing nano—
particles (NP—1 (left), NP—4 (right)) when the lysozyme stock
solution was added.
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Figure 5. Nanoparticle size variation with incubation time at
37 C when lysozyme stock solution was introduced after the
nanoparticle preparation.
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