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Abstract

Background:

The authors previously introduced a highly abstract generic insulin infusion pump (GIIP) model that identified
common features and hazards shared by most insulin pumps on the market.

The aim of this article is to extend our previous work on the GIIP model by articulating safety requirements
that address the identified GIIP hazards. These safety requirements can be validated by manufacturers, and may
ultimately serve as a safety reference for insulin pump software. Together, these two publications can serve as
a basis for discussing insulin pump safety in the diabetes community.

Methods:

In our previous work, we established a generic insulin pump architecture that abstracts functions common to
many insulin pumps currently on the market and near-future pump designs. We then carried out a preliminary
hazard analysis based on this architecture that included consultations with many domain experts. Further
consultation with domain experts resulted in the safety requirements used in the modeling work presented in
this article.

Results:

Generic safety requirements for the GIIP model are presented, as appropriate, in parameterized format to
accommodate clinical practices or specific insulin pump criteria important to safe device performance.

Conclusions:

We believe that there is considerable value in having the diabetes, academic, and manufacturing communities
consider and discuss these generic safety requirements. We hope that the communities will extend and
revise them, make them more representative and comprehensive, experiment with them, and use them as a
means for assessing the safety of insulin pump software designs. One potential use of these requirements
is to integrate them into model-based engineering (MBE) software development methods. We believe, based
on our experiences, that implementing safety requirements using MBE methods holds promise in reducing
design/implementation flaws in insulin pump development and evolutionary processes, therefore improving
overall safety of insulin pump software.
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