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Performance study on a stainless steel intrauterine device coated with silicone rubber
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Abstract: Objective Coating with silicone rubber of the uterine- shaped stainless steel intrauterine device (IUD) reduces
endometrial irritation by the IUD. This study was conducted to assess the effect of silicone rubber coating on sustained
release of Cu’” from the TUD and provide evidence for the development of a novel IUD. Methods The uterine- shaped
stainless steel copper- containing ITUD with addition- cured silicone rubber was tested for Cu’ " release properties in a
simulated uterine fluid and physiological saline. The daily release and cumulative release of Cu’”in different media were
determined using atomic absorption spectroscopy. Results The addition-cured silicone rubber (DOW CORNING Co., USA)
had a good flexibility and plasticity for use as the coating of the IUD to provide a high tear strength and a low hardness. The
uterine-shaped IUD coated with silicone rubber showed an increasing cumulative release of Cu’" in the simulated uterine
fluid. Cu’ "~ release from the coated TUD was significantly decreased compared with that from the IUD without silicone
rubber coating (P<0.05). Conclusion Addition-cured silicone rubber coating is capable of controlled and sustained release
of Cu* and can be used for the development of a novel IUD.
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Tab.1 Composition of the simulated uterine fluid (g-L™)

Reagent NaCl KC1 CaCl,

NaHCO; Glucose NaH,PO,:2H,0

Concentration 4.970 0.224 0.167

0.250 0.500 0.072
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Tab.2 Physical mechanical properties of the addition—cured silicone rubber

Addition-cured silicone rubber ~ Tear strength/kN-m™”  Tensile strength/Mpa  Elongation/%  Hardness (Shore A)

Value 29.1

6.07 754.8 36
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Tab.3 Amount of Cu* release from IUD without silicone coating in

different media (pg-mL™)

Cu” release at different time

Impregnating medium
12h  24h  48h 60h 72h

Physiological saline 0.55 1.20 3.63 10.8  16.76

Simulated uterine fluid 0.13 0.35 0.96 2.83 5.52
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Tab. 4 Daily release of Cu* from coated IUD in different media

Impregnating time Daily Cu*'release/pg-mL"

(day) Simulated uterine fluid ~ Physiological saline
™ 0.09 0.00
2 0.35 0.00
3¢ 0.49 0.00
6" 0.84 0.00
7" 1.63 0.00
13° 0.43 0.10
15" 0.23 0.06
17" 0.25 0.06
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Tab.5 Cumulative release of Cu** from coated IUD in

simulated uterine fluid

Impregnating time/h Cumulative Cu* release/pg -mL"

24 0.04
48 0.05
72 1.04
96 1.41
120 2.25
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