Evaluation of medical materials degradation into several chemical agents

~Using ATR FT-IR imaging~

The degradation and elution of plasticizer from several plastics by passing specific drugs through medical devices are well known.
ATR FT-IR imaging is a powerful tool for visualization of effect from the surface of various samples.

Polyvinyl chloride(PVC) and polycarbonate(PC) are common plastics used in medical devices.

We investigated degree of effect from these plastics after dipping chemical solutions.

Principle of ATR FT-IR (Attenuated Total Reflection) mode and feature of mapping measurement
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Elution of plasticizer(Phthalic ester) from PVC caused by chemical solutions

v :Stretching : Surface
& :Bending -CHCI- — :Day0 -CHCI- v 12
@ : Aromatic ring 8CH — Day 15 8CH :
l_!_\ — :Day 30 I 36 -
A remarkable change of PVC i CH, - 1 g
in the benzyl alcohol was rocking — :Day 130 2 CH ! w2 [ Aquantitative depth
observed. Time dependent (5:2%-1 | rockzing | 2 | profiling with elution
A it |\ F : e | of phthalic ester was
[ g o : =107 = Qtime-dependent.
o o~
) O k g
] R KA 5
$ 1 2 . .
- 1 155 s | FT-IR-ATR imaging
No dipping_ \ ' § | enables to
ablre water—— - A\ /B el S 1179 & | visualize degree of
Pol?gg? Ste 80 s ¥ N : g8 | plasticizer elution
Ethanol —— "\~ . . 1202 % |in depth
Benzyl aloohol— ' % : Phthalic ester | pth.
S T U U S A S
1800- - 1600 1400 1200 1000 1800 1600 1400 1200 1000 |28 ;
Stacked vi f FT-IR: ATRWBVE?uml;EI' f f PVC Ti i iation of :ll:lav?FubeerPVC face dipped | Day0 Day 15 Day 0 Day 80 Day 130
acked view of FT-IR- spectra of surface o ime-series variation of the effect o surface dipped 1 . . .
dipped by several chemical solutions during 130 days. by benzyl alcohol. Concentration of phthalic ester in PVC.

Structural change of PC due to the dipping of chemical solutions
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