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A fracture, degradation or blockade of polymeric medical devices caused by the interaction with certain
pharmaceuticals has been reported as an adverse event occurring in hospitals. Estimating a possibility of a
occurrence of the event is difficult because quality and/or composition of the material for medical devices are not
always equivalent even if they are for the same purpose. Japanese Ministry of Health, Labour and Welfare has
alerted the occurrence of the event to medical facilities, pharmaceutical and medical device manufactures to date,
but it is limited to a specific combination of pharmaceuticals and medical devices. In this study, interactions
between various chemicals and plastic products were analyzed to determine specific combinations that may cause
the adverse events. Moreover, we attempted to reveal the human factors related to the events by establishing an
appropriate method for their information sharing and precautionary measure by staffs in hospitals. Summary of the

results yielded in FY2016 is as follows.

1) Effects of pharmaceuticals on plastic medical devices (hazard analysis)

Some pharmaceuticals contacting with polymeric medical devices contain several additives such as lipid
microsphere, surfactant, and alcohol, and have the wide range of pH (2-12). Since there are a lot of possible
combinations between pharmaceuticals and medical devices, we attempted to develop a simple and comprehensive
method to evaluate the interaction between the pharmaceutics and medical devices in various combinations.

At first, effect of pH of the pharmaceutics on the devices was evaluated. Eight polymer sheets were simply
immersed for 4 weeks in the mimic solutions for injections with different pH. Obvious surface changes of the
sheets were not observed by the immersion. However, environmental stress cracking (ESC) of the sheets induced
by the interaction could be detected utilizing a new method in which the sheets were immersed in the solutions with
a mechanical stress by their simple bending. This bending method using a polystyrene form is very useful for the
comprehensive and/or risk analyses on the possible ESC, because the method is simple for handling and the degree
of mechanical stress can be easily and freely changed. It was confirmed that polycarbonate (PC) or polyethylene
telephthalate (PET) sheet was fractured by the bending method under alkaline conditions. The pH range causing the
fracture was also determined, and PC and PET were not toxic even after treatment with alkaline solutions.
Preliminary study also suggested that physical property of a surface of polymer sheets was affected even by simple

immersion in alcohols, and the effect might be detected by nanoscale thermal analysis or nano indenter analysis.



2) Research and survey of drug and medical device interaction

Questionary survey to medical risk managers and safety managers of pharmaceuticals and medical devices in
hospitals was carried out to confirm the present situation about 1) framework of information management for
medical devices and 2) the knowledge, actual cases, and precautionary measure regarding the interaction between
pharmaceuticals and typical transfusion sets made of plastics. The questionnaire was sent to 120 hospitals in
Miyagi prefecture, and 79 facilities replied to it. According to the replies, package inserts of medical devices are
supervised by safety manager or clinical engineer in approximately 40% of the facilities, but not supervised in 24%
of the hospitals. Adverse events based on the interaction are reported to medical risk managers (70%) or department
of pharmacy (50%). In addition, their information is shared at the conference of medical safety measure.
Approximately 60% of the facilities understand the possible interaction between closed connection plugs and
three-way cocks made of PC and pharmaceuticals or chemicals such as alcohols. Adverse events originated from
the combination use occurred in 15 facilities, and 2 facilities reported the events based on the interaction of the
devices and strong alkaline injections. Among all injections registered in the NHI Reimbursement Price List (3,800
products), 108 injections are alkaline more than pH 10 that may affect to the durability of medical devices made of
PET. A survey of package inserts of pharmaceuticals has indicated that 18 products including etoposide injection
contained surfactant or soybean oil, and possible elution of plasticizer from medical devices made of PVC is alerted
in the inserts. Generic docetaxel injection not containing ethanol has similar composition of additives to etoposide

injection, but there is no alert for the plasticizer elution in the insert, indicating a necessity of its revision.
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