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About Combination Products...

Combination products are therapeutic and diagnostic
products that combine drugs, devices and/or biological
products. As technological advances enable the merging
of these product types with historically different regulatory
pathways to commercialization, the need to direct attention
toward the safe and reliable development of these products
has emerged. Stress Engineering Services can help!

A Great Opportunity...
with Unique Reliability Challenges

With the strong growth in personalized medicine, and the
recent finalization of cGMPs for combination products

by the FDA, opportunities for bringing these products to
market have never been greater. These opportunities are
accompanied by challenges, which are often found at the
interfaces between the subsystems of the components
that have been integrated into a single device or delivery
system solution. Stress Engineering Services (SES) has

the tools, expertise and reputation for designing reliability
into devices, drugs and biologics as well as helping clients
improve the reliability of existing products.

The SES approach to reliability includes four primary

activities:

>

>
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Reliability Definition & Planning
Reliability Modeling & Prediction
Reliability Testing & Analysis

Reliability Estimation & Documentation



Reliability Definition & Planning

Our Reliability Approach starts with Reliability Definition & Planning. In this initial phase, we guide your team through the
development of a comprehensive written Reliability Plan that includes:

Defining Reliability
Setting Reliability Goals
Developing a Usage Model
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Writing Strong Reliability-Related Requirements
Creating a Reliability Allocation Model

- Identifying Reliability Modeling and Prediction Activities
-» Launching a Reliability Testing Approach
-» Obtaining a Preliminary Reliability Estimate

-» Establishing a Documentation Plan

A Project-Specific Reliability
Definition is developed. This
working definition is refined to
eliminate ambiguity and updated
to reflect changing project goals.

B “With a confidence of X%, Y% of sensor units will operate for Z time units
without a functional failure”

m Where sensor units = under-skin sensor, wireless transmitter, and skin patch

m Where functional failure = the inability of the sensor system to continuously
transmit glucose levels to the monitor with specified accuracy

Sample Reliability Goal Statement
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A spreadsheet-based Reliability
Allocation Model is a useful tool
during the Reliability Definition
& Planning activities.
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With recent applications covering a wide range of products and
industries, we can customize a Reliability Approach to fit your

product complexity and budget.




Reliability Modeling & Prediction Activities

SES has experience using both theoretical and empirical data as modeling and prediction inputs. A variety of predictive tools

are used, depending on the specific application and objectives. Our staff is experienced in discrete-event Monte Carlo simulation
techniques, statistical analysis and classic Reliability Engineering tools. The top-down, deductive Fault Tree Analysis method as
well as the bottom-up, inductive Failure Mode Effects (and Criticality) Analysis method are often used as primary tools during
this phase of the Reliability effort. When applying these tools to combination products, particular emphasis is placed on failures
and functions that occur at the interfaces between the combined items.
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A Fault Tree Analysis

is a top-down, deductive
method used in Reliability
Modeling & Prediction.
An excerpt is shown.
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Discrete-Event Simulation
models are a useful tool
for Reliability Modeling &
Prediction.



Reliability Testing & Analysis

Reliability testing can be completed at the client’s site or in Stress Engineering’s medical and pharmaceutical device testing lab.
SES is certified to ISO 9001:2008 for design. SES has experience with the design, planning and analysis of a variety of testing
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Sample Probability Curve for Cable Failures

Reliability Estimation
& Documentation

No job is complete until the paperwork is done! Our
reliability assessments and estimates are fully documented
and ready for inclusion in your Device Master Record and
Design History File.

To Improve Reliability & Reduce
Risk with Combination Products,

Call SES Today at 513-336-6701
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