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Introduction

Styrene-butadiene-styrene (SBS) and ethylene propylene diene monomer rubber
(EPDM), along with their compounds, are widely used in clinical devices such as
drug delivery systems (e.g., infusion pumps and reservoirs), flexible medical tubing,
and catheters. Blending SBS with EPDM in varying weight ratios enhances material
properties. EPDM provides superior weather resistance, UV stability, and flexibility,
while SBS improves elasticity, toughness, oxidation resistance, and processability.
This study examines the effects of gamma radiation and temperature on SBS/EPDM
compounds.

Materials and methods

Polymer blends with different SBS weight contents (0% - E100, 25% - E75, 50% -
E50, 75% - E25, 100% - E0) were prepared using an electrically heated laboratory
roller mill (model ZG-160YRDB).

Samples underwent three treatments: y-irradiation at 50 kGy, y-irradiation at 50 kGy
followed by heating at 100 °C (T1 procedure as denoted in the manuscript), and
heating at 100 °C for one hour followed by a 50 kGy y-irradiation (T2 procedure).
Thermal analysis by differential scanning calorimetry (DSC), Shore A hardness
tests, and specific weight analysis were conducted to analyze the effects of
combined thermal and radiation aging on the polymer blends.
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Results and conclusions

Infrared spectroscopy (FTIR) analysis reveals structural changes, indicated by shifts
and absorbance variations in the 1000-1100, 1600-1700, and 3200-3600 cm™
regions. DSC results show an exothermal effect near 200 °C for all samples, which
shifts to lower temperatures in heated and/or irradiated samples, indicating structural
modifications, oxidation reactions, and chain cleavage (Figure 1).

1 = - 1 —
e ~q _ ——————
~09 W 9 T 09t M.
S \ | < \f "
208 W ! g 08 F \ |
g I U 2 V
- L
g 0.7 | g 0.7 n B
E 06 | A= P~ | Z 06 N
= 1 | z P | |
Eos | g 05 1 |
= 04 }
04 | ‘
0 L v V] 03 n n n n . . : o
-2 4 200 2 24 2 2
4000 3600 3200 2800 2400 2000 1600 1200 800 400 e ettt S
Wavenumber/cm™ Wavenumber/cm™
—EI00D0 —E100DS0  —E100DSOTI —E100 DSO T2 —EOD0 —EOD50 —E0DS0TI EO0 D50 T2
(@) (b)

Figure 1. IR spectra of: a) E100, and b) EO samples
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Figure 2. Hardness Shore A of aged blends  heated at 100 °C for 1 hour.
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FTIR and DSC analyses were conducted to compare irradiated and non-irradiated
samples, identifying new functional groups or changes in bonds that indicate
degradation, cross-linking, or oxidation. While measured infrared spectra showed
minor modifications, thermal behavior exhibited significant differences. Thermal
treatment at 100 °C (a typical temperature for clinical laboratory conditions)
following irradiation reduced Shore A hardness to values close to the initial samples.
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