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ABSTRACT

because of its good physicochemical properties; however hydrophobic nature

of PCL has been a colossal obstacle toward achieving scaffolds which offer
satisfactory cell attachment and proliferation. To date, different methods have
been proposed to lower the hydrophobicity of PCL. Moreover, molecular dynamic
simulation (MD) is an excellent method to predict and study the chemical and physical
properties of polymeric systems. To this end, MD study was assigned to evaluate
the PCL/Pluronic blend. Moreover, some experimental data on PCL/Pluronic blend
were collected and compared with the simulated results. Thermodynamic properties
of neat and blended PCL were also calculated using MD simulation. The blend of
PCL/Pluronic possessed lower density and higher free volume in comparison with
Keywords: neat PCL because of high mobility and low glass transition temperature of Pluronic
chains and due to good molecular interactions between polypropylene oxide blocks
of Pluronic and PCL. The ratio of the bulk to shear modulus revealed a toughened
PCL blended substrate in comparison to its pure form. Moreover, a high interaction
energy between the PCL/Pluronic blend and water molecules was observed due to
the thermodynamically favored interactions of polyethylene oxide blocks of Pluronic
and water molecules. Mean square displacement of water molecules at the bulk and
in the surface of water layer placed in the vicinity of neat and blended PCL was
calculated. The results revealed a difference between the behavior of the bulk and
interfacial water molecules. Water contact angle measurements were carried out in
order to evaluate the simulation results and demonstrated a considerable improvement
in hydrophilicity of the PCL thin layers when blended with Pluronic.

P oly(e-caprolactone) (PCL) has been widely investigated for medical applications
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Evalence :Z[I<2(b_b0)Z +I<3(b_b0)3 +K4(b_b0)4] (Y)
b
+Z[H2(9—90)2 "'1—13(6_60)3 +H4(9_90)4]
[t}
+ 2 V[l -cos(0— )]+ v, [l —cos29 = )]+ [V, [1 - cos(3p — 43)]]
4

+> KX +E
x

E o = 2. 2 For (0= by (b= b)) )
+Z:é:Fee,(e—90)(9'—9;))+Zb:2631:be(b—b0)(9—90)
+ z Z Fy (b—=Db,)[Vicosd + V,cos2¢ + V;cos30]
+§:Z¢:¢Fb'¢ (b’ by )(b" — by ) [Ficosd + F,c0s2¢ + Ficos3¢]

+ zﬁ: Z¢: F (0-069)V \cosd+ V,cos2¢ + V;cos3¢]

q:9; A; By
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