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Abstract

The known properties of poly (vinyl alcohol) PVA hydrogel were enhanced
through blending PVA with natural accruing polymers like, carboxy methyl
cellulose (CMC), pectin (PE), alginate (AL), amylopectin (AP), starch (ST),
shellac (SH), ethyl cellulose (EC), chitosan (CS), or synthetic polymer like, poly
acrylonitrile (PAN), or synthetic monomers like, N-vinyl pyrrolidone (NVP),
acrylic acid (AA), and acryl amide (AAm).In order to increase the compactness,
tightness and three dimensional structure of the new prepared hydrogels. The
chains were cross-linked of the prepared hydrogels using chemical cross-linker
like glutaraldehyde (GLU) and physical cross-linker like sodium hexameta
phosphate (SHMP).

The twelves hydrogels after preparation are characterized depending on
FTIR Fourier transform infrared spectrophotometer for detection of their new
functional groups that were inserted between the functional groups of PVA.
Moreover the X-ray diffraction (XRD) patterns of the prepared hydrogels have
shown either depression or elevation in their degree of crystallinity after blends
which in turn will effects on the hydrogels properties. In addition, the thermal
investigations of the new hydrogels have been studied, through studies of their
glass transition temperature (T;), Maximum decomposition temperature (Tmax)
and their heat of fusion (AHy). Generally, the hydrogels after blending have
shown thermally more compactness and their thermal behaviors were increased
when cross-linked chemically, and slightly decrease in physically cross-link.

Commonly, the thermal results are relative and depends on the crystalline
structure of the hydrogel after it blend. Finally, the hydrogels are examine by
scanning electron microscope (SEM). Their micrographs show that the blend
materials are incorporate homogeneously. Moreover, the SEM images have been
shown the morphological surface of the most composite materials.

The swelling (Sw) behaviors of the prepared hydrogels were studies in pH4,
pH7 and pH9 and have been examined in 0.IN NaCl saline medium. The
chemical structure of the hydrogel and its functional groups beside the type of
its cross-linking have shown a significant effects on its degree of swelling. In
addition, the degree of swelling in acidic or basic medium or in NaCl medium
where there are ions cause ionic interaction effects on the ionized functional
groups of the hydrogel beside the ions of the physical cross-linker anions.
However the outcome either repulsions which forces the hydrogel chains to
scatter and finally increase the hydrogel volume and its degree of swelling



(%Sw), or increase the attractions between the hydrogel chains which produce
tight hydrogel.

The prepared hydrogels are used for transfer bovine serum albumin (BSA)
as model protein and then to release it in different release conditions which
consider a useful way to keep the protein safe from mutation. The loading pH
medium (pH4, pH6 and pHS) and the loading time at (1.5, 3.0, 4.5 and 6.0) hrs
were studied and the BSA concentration was changed also as (0.5, 1.0, 1.5 and
2.0) g/L, in order to optimize the loading conditions. In general, degree of
swelling of the hydrogel has shown it plays an important role in improving the
efficiency for BSA loading and as a result will increase the maximum loading
percentages of BSA on the hydrogels.

The cumulative release percentages (%Rcum) of BSA from different
hydrogels were studied in physiology saline (PS) release solution of 0.9% w/v
NacCl.

The release process was investigated in different release medium
conditions as temperatures at (15, 25 and 40)°C, beside different pH (4, 6 and 8).
Hydrogels of both cross-linked and of maximum loading percentages (%Lnax)
were investigated for their cumulative release. Different hydrogels were shown
release in different manners, depends on their degree of swelling which in turn
have been affected by the type of cross-linker and the hydrolysable functional
groups in the hydrogels. Anyway, in all studied release cases the cumulative
release (%Rcum) Which was calculated for each hydrogel was generally less than
the maximum loading percentages (%Lmax), means some loaded BSA remain
inside the folds or porous of the hydrogel or may be adsorbed on its surface or
interacted physically with its ionized groups.

In general; in this study, the BSA protein was loaded in the twelve prepared
hydrogels and in high efficiency percentages.

In additions, the loaded BSA was released outside the hydrogel safely and
with out mutation and in an efficiency percentages (%Rcum) for most studied
hydrogels. As well as the hydrogels were kept intact, and they could be used for
next, where the SEM images of the hydrogels after release were pointed out that
clearly.



