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ABSTRACT

Use hydrogels based on Poly (n-vinyl-2-pirrolidone) (PVP), obtained by ionizing radiation and simultaneous
sterilization present some eligible properties for using as topic dressing. With the purpose of obtaining a new
hydrogel, PVP was functionalized with diethyl maleate by polymerization in emulsion and the physic gel
obtained with 10%, 12% and 16% of PVPF was irradiated in an electron accelerator with a dose of the order of
25kGy. The obtained hydrogels were characterized by tensile test and swelling in water. An improvement of the
mechanical properties and swelling with concentration of the PVPF was observed. It seems crosdinking density
increases with concentration of PVPF in the hydrogel.

1. INTRODUCTION

Hydrogels obtained by irradiation are systems constituted by two components, one of theseis
an insoluble and crosslinked polymer, and the other is water.

Such systems are capable to absorb water until reaching an equilibrium state and holding
back it without losing its original form. The interactions responsible for water absorption
include processes related to the presence of hydrophilic groups in the polymer and capillarity
diffusion between areas with different osmotic pressures[1-2].

The hydrogels based on poly(N-vinyl-2-pirrolidone) (PVP) obtained second the procedure
described by Rosiak [1] can be used as dressing in the treatment of burnings and injuries of
the skin in general. The use of those hydrogels diminishes the time of cicatrisation and the
pain [3-4]. The therapeutic properties of the hydrogel membranes are highly influenced by
water concentration which determines the life time of the product, and must be 85 to 90%.
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Also the lowest mechanical properties of the hydrogels are not adequate for dressings with
bigger dimensions[5].

In the irradiation of a polymeric system in solution, in particular hydrophilic polymers
dissolved in water, the properties of the resultant system are function of characteristics such:
polymer molecular structure, hydrophilicity, molecular weight and its distribution, polymer
concentration in the solution, radiation dose and atmospheric composition during the
irradiation [5-8].

Preliminary studies regarding the properties of the membranes with only PVP showed that
the ideal dose to obtain best propertiesis 25kGy [5-11].

The objective of this study was to obtain new hydrogels, by means of ionizing radiation and
evaluated the mechanical properties and the degree of water absorption (swelling). The
hydrogels used were based on poly (N-vinyl-2-pirrolidone) functionalized with diethyl
maleate (PV PF).

2. EXPERIMENTAL

2.1 Materials

In this study, it was used poly (N-vinyl-2-pirrolidone) functionalized with diethyl maleate
(PVPF), obtained in accordance to Miranda et al. and Terence et a. [12,13], polyethylene
glycol (PEG) with molecular weight 400, supplied by Oxiteno of Brazil; agar supplied by
Oxoid, with L-13 code.

2.2 Methods

Obtaining hydrogels

It was prepared hydrogels with three different concentrations of PVPF: 10, 12 and 16%; 3%
of PEG and 0.8% of agar. The reagents, previoudy dissolved in water, were hot mixed and
the concentration of the components in the final solution was adjusted by addition of water in
enough amounts for 100% in weight.

The mixtures. PVPF, agar and PEG were flowed in molds, in order to obtain membranes with
3 mm of thickness.Thermal reversible physical gel was obtained by cooling in the presence of
agar. The molds containing the physical gel, wrapped appropriately, were irradiated with
electron beam, from Dynamitron electron accelerator, with energy in the order of 1.5MeV
and dose rate of 11.3kGy/s, in the dose of 25kGy.

Hydrogels Characterization

The hydrogels were characterized by tensile test and swelling in water.
o Tensile Tests: Those tests were in agreement with ABNT NBR 6241/80, and were support

in a Q-Test universal machine of tests, model 65X, with specimen type |. The test speed was
25mm/mim.
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o Swelling: The water absorption was determined by the weight increase of the membranesin
relation to permanence in water time (swelling) in agreement with norm ASTM D 570. The
samples were maintained in water for a period of 216 hours, being verified the water
absorption every 24 hours until constant weight. The water absorption was determined for the
humid membranes, after 7 days they had been radiated.

3. RESULTS AND DISCUSSION
Strain Strength: One week after irradiation the tensile strength was evaluated for the

hydrogels gotten with 10, 12 and 16%, based on PVPF. Figure 1 and 2 show the tensile
strength and the elongation in rupture, respectively.
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Figure 1 — Tensile strength showed by the
hydrogels based on PVPF.
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Figure 2 — Elongation in the rupture showed by the
hydrogels based on PVPF.
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In accordance to Figures 1 and 2, the strain strength and the elongation in the rupture increase
with the PVPF concentration present in the hydrogel.

Swelling

One week after irradiation the water absorption was evaluated for the hydrogels gotten with
concentrations of 10, 12 and 16%, based on PVPF. Figure 3 presents the water absorption
obtained by the humid hydrogels based on PVPF. It shows that water retention increase with

PV PF concentration.
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Figure 3 — Swelling presented by humid hydrogels,
obtained with 10,12 e 16% of PVPF.

The water absorption (swelling) of the humid membranes are presented in Figure 4. The
results were calculated on dry hydrogel weight.
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Figure 4 — Swelling presented by humid hydrogels,
obtained with 10,12 e 16% of PVPF, and calculated on
hydrogel dry weight.
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For the radiation dose used it is verified that water absorption, corrected for dry weight,
decreases with the increase of PVPF concentration, showing that the polymeric network
decrease with the increase of PVPF concentration is due to the biggest density of
crosslinkings. Thistrend of resultsis similar to the presented by hydrogel based on PVP [14].

4 CONCLUSIONS

The results for the concentration of PV PF studied show that:
-Thereisanincrease in water absorption with PV PF concentration,;
-Thereiswater absorption by dry hydrogel decrease with PV PF concentration;
-Thereisanincrease in crosslinking density with PV PF concentration;

- -Thereis strain strength and elongation in rupture increase with PV PF concentration.
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