COLLOIDS
AND
SURFACES

S G
ELSEVIER Colloids and Surfaces A: Physicochem. Eng. Aspects 257—258 (2005) 479-484
www.elsevier.com/locate/colsurfa

The miscibility of polyp,L-lactide-co-glycilide) with
amphiphilic molecules at air/water interface

Lu Sun, Hui Zhang, Miao Xu, Lijun Ma, Yuqing Wu, Lixin Wu
Key Laboratory for Supramolecular Structure and Materials of Ministry of Education, Jilin University, Changchun 130023, PR China

Available online 30 November 2004

Abstract

The miscibility of mixtures of polyg,L-lactide-co-glycolide) (PLG) with two amphiphilic molecules was investigated when they were
spread at air/water interface. The plateau inth@ isotherms of the PLG mixture with cationic amphiphile,&z0CsPyBr, became short
with gradually increasing the proportion of the amphiphile and the aggregates appeared in LB film became more uniform, both in scale and
in shape, in comparing with the wormlike aggregation of pure PLG, by atomic force microscopy (AFM). HoweverAtligotherm of the
PLG mixed with non-ionic amphiphile, gAzoPy, showed no obvious changes corresponding to pure polymer except the molecular area
increasing in some extent, and the domains with different heights on the LB film were clearly observed. Combing the results of UV—vis
spectra, it is concluded that the PLG is basically miscible witih€oCsPyBr but is not with GsAzoPy, which is favorable to be a carrier for
anionic biomolecules.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction By blending poly(lactide-co-glycolide) with some surfac-
tants such as cetyltrimethylammoniumbromide, the formed
Poly(,L-lactide-co-glycolide) (PLG) and its derivatives cationic microparticle exhibits merits as a carrier for DNA
as synthetic polymers have recently received much attentionadsorbing on electrostatically. Furthermore, such a compos-
due to their biodegradable, biocompatible and non-toxic fea- ite has been employed to be substantially more potent than
tureg[1], and have been applied to bio/medical materials such corresponding naked DNA vaccines in the transfection pro-
as tissue engineering materials, cell supporting scaffolds andcess into cell$9].
matrixes of drug releag@-4]. However, they are basically In addition, during the process of protein encapsula-
water-insoluble and their aggregates lack of recognition sitestion using PLG, surfactants play an important role in pro-
and cell compatibility so that it is difficult to use them di- tecting the protein during the freeze-drying stép8,11]
rectly in aqueous solution®]. In order to overcome these PLG monolayers at air/water interface have been investi-
disadvantageous features, it is necessary to increase surfacgated in the past few yeard,2,13] which presented an in-
energy, affinity and fusion capability of PLG to the cell as sight into the effect of the polymer structure on the mono-
well as hydrophilic properties. Versatile methods have been layer interfacial behavior, whereas few researches related to
exploited for these purposes by improving chemical structure the interaction of PLG with amphiphilic molecules. Herein,
[6-8], inserting hydrophilic block covalently, introducingad- we try to elucidate the miscibility of PLG at air/water
ditional components, surface coating, plasma treating to theinterface with two different surfactants, cationic azoben-
surface of PLG and so on. zene containing amphiphile,1@AzoCsPyBr, and non-ionic
azobenzene containing amphiphile;s&zoPy, as shown
in Scheme land meanwhile the relationship between ag-
* Corresponding author. gregation of the amphiphiles and the miscibility was dis-
E-mail addresswulx@jlu.edu.cn (L. Wu). cussed.
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Scheme 1. Chemical structures of PLG and the two amphiphilic molecules.

2. Experimental
2.1. Materials

The surfactant ©AzoCgPyBr and amphiphile ggAzoPy
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allowed to equilibrate for 20 min at the setup value, the con-
densed monolayers were deposited by the vertical dipping
method onto mica for AFM and quartz for UV-vis spectral
measurements.

The topological images of the single monolayer LB films
on mica sheets were performed on an ex situ atomic force
microscopy (AFM) (Digital Instrument, Dimensional 3000)
with tapping mode in air. Images were minimally flattened,
and a single low-pass filter to diminish high frequency noise
was used to facilitate data analysis.

3. Results and discussion

3.1. mA isotherms of PLG and its mixture with
surfactants

Thereis a plateau at surface pressure about 5 mN/m, which
emerged in the range of liquid expand (LE) phase after the
molecular area large than 0.17 finin the m—A isotherms
of pure PLG on water surface, as showrFig. 1A(a). It is
quite similar to the previous result in literatuj®2,16,17]

The plateau could be explained from the conformation
change of PLG under compression and this change should

were synthesized according to the procedures as describege reversible because after a compressing—expanding cy-

in the literature[14,15] and characterized bH NMR, IR
and elemental analysis. Paty(-lactide-co-glycolide) (PLG,
85:15, M.W. 90000-120000) was purchased from Sigma

cle the plateau could appear again. For the mixture (1:0.3)
of PLG with cationic surfactant {5AzoCsPyBr, quite dif-
ferent m—A isotherms were observed, where the starting

Chemical Co. and used as received. Organic solvents were anarea with surface pressure rising became larger, while the

alytical reagents. The pure water (Milli-Pore 18.2m™1)

plateau became shorter and a phase transition emerged at

was used in the experiments. The mixture was prepared by10 mN/m during compression. Increasing the molar ratio of

simply mixing PLG and surfactant with molar ratio of gly-
colide group inthe PLG to the surfactantat 1:0.3, 1:0.5, 1:0.8
and 1:1. The concentration for both pure PLG and its mixture
with two small molecules in chloroform solution maintained
at 0.74 mg/ml.

2.2. Preparation and measurements

A Nima 622D trough, equipped with a Wilhelmy balance
as surface pressure sensor, was employed-fdr isotherm
measurements and the deposition of Langmuir-Blodgett
(LB) films. The chloroform solution of PLG or the mixture

the G2AzoPyGBr to PLG would result in the increase of
the surface pressure, at which phase transition took place
and the decrease of plateau gradually. This indicates that the
addition of G2AzoCsPyBr restrains conformation change
of PLG and implies that the surfactant has dispersed into
the polymer. From the plots of molecular area versus molar
ratio of surfactant, as shown ifig. 1B, we could observe
that the actual areas of PLG with the addition of the surfac-
tantis increasing linearly under low surface pressure and the
molecular area of ©AzoCsPyBr is estimated to be about
0.3nn?, in good agreement with that extrapolated from the
w—Aisotherm of pure surfactant. Butthe actual areais smaller

of PLG with surfactant (concentration of PLG is 0.74 mg/ml) than that of the ideal one under high surface pressure such as
was spreaded onto the pure water sub-phase (pH 6—7). Af-20 mN/m. It means that there is strong interaction between
ter spreading sample solution, the monolayer was kept atcationic surfactant and PLG at this press{t8-20] The
air/water interface for 15 min to make the evaporation of the negative influence of surface pressure on the molecular area
solvent completely and then compressed with a constant bar-derives probably from a few of surfactant molecules being ex-
rier rate, 20 cri/min, to getr—A isotherms. Areais expressed  truded into water as the pressure getting high due to its strong
in terms of area per monomer unit. We attributed an aver- hydrophilic property. The expanding—compression cycles, as
age value for the monomer weight, taking into account the shown inFig. 1C, supports the analysis. However, with the
weight of lactic and glycolic acid and the percentage of each addition of GgAzoPy, themr—A isotherm of the polymer mix-

unit in the polymer. This gave 140 for PLG and mixtures. ture showed no obvious change corresponding to that of pure
The temperature of the sub-phase was kept &Q2®or the PLG even though the molar ratio of the amphiphile to the
transferred LB films, the monolayers were prepared under thepolymer reached 1:1, as shownkig. 1D, indicative of that
same conditions as getting-A isotherms. After they were  the conformation change of the polymer in the mixed Lang-



Download English Version:

https://daneshyari.com/en/article/9676016

Download Persian Version:

https://daneshyari.com/article/9676016

Daneshyari.com


https://daneshyari.com/en/article/9676016
https://daneshyari.com/article/9676016
https://daneshyari.com

