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

Xl 37| £YE St YEHY Lixle] AlZio)l miE 24t R FUt

2" - ANy - wHI| - 017|14"
A AAAZEE *KAIST Agseyaty, ** oty 7| ARS8

(2008 1€ 894 A4, 20083 3¥€ 74 A&)

ot

ol

£

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,
2756, 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)

28 B aToE B3 20 R Axzde) B thealde] 24 Y Bk A5l P
2 AT 1S olgslol Sl ) SkE AR o1 Sis) ey mEA) Fo) DL-FelolE-com
Fe)geln) BS B2 (L-Yelo|S) 2o A, 1917 el (L-Yelo)D) —p-Fe) (Tu FehD) we) Bl
A EFE VIR AP oy g S g olgslel LAt Aasiglct Azl 9 Tela] 9
Slobrk Legia}e] Azl thERS) B4t QH9AR] Bl (M1 Q) (PVA) 9 AR £72) G5 AR A
7o) 2ol wek WA YA AE S S B heddatel Beio B Fo) 23E AR 300
oJ31] Ae] 2717} bimodal FEE ehhoich theSiAbrh BAHE SBol] Qi Soig BIE Aol ¥
A AR PVAS) Mg 7o) 23} S8 2ol ehiRlon PVAZE 84 3ol 2 7o 9912
ok EE R $AFe) Bel(I9A Feko] T G 0] BASE et Q) B FHo
ohe 4 QP4 Falo) olub] okl 19 AT B RS A5 20 RE A% YRS AT

Abstract : 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

. a PLGA PLA PLLA-g—-PEG
Notation Pva (wt%) (Wt%) (Wt%)
NP-1 X 100 - -
NP-2 X 90 10 -
NP-3 X 90 - 10
NP—4 (@] 100 - -
NP-5 (0] 90 10 -
NP—-6 0] 90 - 10

“0 or X indicates whether PVA is used as suspension stabilizer or not.
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My=13-23 kD)+= AldrichAle] AlE& AH31IT) Figure 191
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1ol VRSt
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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 C. (@ 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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