GC-MS Identification of Phthalate and Alternative Plasticisers in Medical Devices
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Intensivecarerelies heavily on the use of soft and flexibleindwelling medical devices. These devices are mostly

made of polyvinyl chloride (PVC), an inherently rigid polymer. To increase flexibility and softness, phthalates,
andin particular di(2-ethylhexyl) phthalate (DEHP), have been historically used as plasticisers (or softeners) for

plastic indwelling medical devices [1]. DEHP is not chemically bound to plastics and can leach from medical

devices during the use. Recently, DEHP metabolites have been found at high levels of up to 10 pM in urine and

blood of adult/and paediatric patients in the ICU following the use of indwelling medical devices [2-3]. In
neonatal ICU patients, the urinary levels of DEHP metabolites have been correlated with the number of DEHP-
containing medical devices and even exceeded the average daily adult exposure by 1-2 orders of magnitude [4-
5].

Due to its carcinogenic, mutagenic, or reprotoxic properties, the use of DEHP in medical devices has recently
been challenged by the European authorities [6]. This action has forced manufacturers to replace DEHP with

alternative plasticizers, such as tri-octyltrimellitate (TOTM), di-(2-ethylhexyl) terephtalate (DEHT), di(isononyl)-
cyclohexane-1,2-dicarboxilic acid (DINCH), di-(2-ethylhexy) adipate (DEHA), acetyl tri-n-butyl citrate (ATBC),
diisodecyl phthalate (DIDP), di-isononyl phthalate (DINP), and di(2-propylheptyl) phthalate (DPHP)). Currently,
toxicity data and information regarding leaching from medical devices for these alternative plasticizers are
hardly available [7-8].

The principalaimofthe study was to identify the major plasticizers presentin medical devices commonly used
in the paediatric intensive care unit (PICU). Plasticizers were extracted from PVC medical devices using
Hexane:Ethyl acetate (1:1) and the supernatant was injected into a GC-EI/MS system. For identification,
standard solutions were injected separately to know the retention times and specific fragmentation patterns
and ions. Further, the identification was done using the Mass Spectral database of WILEY2009. We have
analysed a wide range of PVC medical devices (n=97) daily used in the PICU of two academic hospitals.
Identified compounds varied between the samples,leadingtoa wide variety of chemicals. This mayalso be due
to different product types, companies or year of manufacture. In some samples (n=4), no chromatographic
peaks could be seen or identified. Results indicated still a predominant use of DEHP as plasticizer, followed by
DEHA, DEHT and TOTM. Other plasticizers were respectively used in < 5% of the investigated samples. DEHP
was detected in 60 samples out of a total of 97 samples, followed by DEHA (32 of 97), DEHT (24 of 97), TOTM
(20 of 97), ATBC (10 of 97), DPHP (4 of 97), DiNP (4 of 97), DIDP (2 of 97) and DINCH (2 of 97). The higher
frequency of contamination observed for DEHP/DEHT/DEHA could be explained by the use of raw materials
(plasticizers) of low purity, e.g. devices containing TOTM contained also DEHP and DEHT. The levels of
impurities depend on the nature and the purity of the plasticizer used.

These results are in good agreement with results obtained in PVC medical devices tested earlier by Gimeno et
al.(2014) and suggest that children hospitalisedinthe|CU are exposed to a wide range of plasticizers, including
the contested DEHP.
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