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FOR ANY COMPANY INTENDING TO MARKET A MEDICAL DE-

VICE, A FULLY FUNCTIONING QUALITY MANAGEMENT SYSTEM

(QMS) is generally required before a product can
be sold to customers. A QMS is a regulatory
requirement defined by the Food and Drug
Administration (FDA) for US products and a stan-
dard to be followed in order to gain approval to
put the CE Mark on products to be sold in Europe.
Beyond essentially being legally required, a QMS

aids a company to ensure it is customer focused
and produces high quality products.

But what is a QMS? Operationally, a QMS is a set
of business processes used to define and control
planning, design and development, manufacturing,
and commercialization of a medical device. These
processes are interlinked and intertwined with
other elements of doing business, such as purchas-
ing and resource management. Together, the pro-
cesses promote best business practices. This
includes things such as ensuring customer require-
ments are met, employees are suitably trained, legal
or regulatory requirements are followed, and busi-
ness execution metrics are tracked. If any of these
areas are found to be out of order or underper-
forming, processes are then deployed to institute
action plans for resolution and effectiveness checks
to ensure that the problems are addressed. Each of
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these processes is defined by standard operating
procedures that outline the recipe: the ingredients
required as well as the step-by-step instructions to
execute the process. Each company has latitude to
define the step-by-step instruction, as long as the
end result meets the regulatory requirements.

The elements of a QMS are defined by the FDA
in the Code of Federal Regulations and by ISO
13485: Medical devices---Quality management
systems---Requirements for regulatory purposes.
Table I shows the table of contents of a typical
QMS. Each one of these line items contains pro-
cesses, procedures, checks, balances, and metrics
that are defined and followed as part of adherence
to and audit of a full QMS. Unfortunately, decipher-
ing the intent behind regulations or standards to
determine what exactly is needed to be compliant
is not straightforward. Furthermore, building and
implementing a QMS is a significant undertaking
that takes many months, even for a regulatory pro-
fessional with previous experience. During early
stage development, investing time and money in a
full QMS is neither necessary nor sensible; a better
approach is to start with those elements of
QMS that are beneficial in the early stages of
product design and development. When the path
to commercialization is becoming clear (perhaps
9–12 months prior to market entry), it is then
time engage a regulatory specialist to build the
remaining elements and complete the full QMS.

GENERATING QMS DOCUMENTS IN EARLY
STAGE PRODUCT DESIGN AND
DEVELOPMENT

There are key activities and value added prac-
tices in these early stages or “phases” that are
beneficial to product design and development.
The practices used at Ximedica, a product design,
development, and small-batch commercial manu-
facturer, are an exemplary example of robust
approaches that add value. We will use their
processes and approaches in this article as guiding
principles of how early stage development should
be done. As part of these processes, key documents
are generated that are relevant to the QMS. How
and when to create them in order to extract the
most value for both the QMS and design and
development decisions is worth careful consider-
ation and is articulated in the following.

WHAT TYPE OF VALUE ARE WE TALKING,
EXACTLY?

Early in the development process, it is essential
to comprehensively understand the perspectives of

the user(s), know how the end product will work,
prove out the supporting technologies, assess the
user risks introduced by the product, and mitigate
any and all significant risks. This is most effectively
done by utilizing perspectives across multiple
disciplines to generate the evidence behind and
provide critical assessment of these areas. Doing
this thoroughly at an early stage can avoid the
common pitfall of spending substantial time and
money detailing a product that misses the mark. In
addition to and separate from the clinical needs
and enabling technologies, one must also under-
stand and be able to articulate the underlying
business model that will support the considerable
investment that is needed to bring the product to
market.

Ximedica’s full processes span from idea to
commercialization. For the purposes of this article,
we will concentrate on the early phases that are
the set up for a successful product entry both

Table I. Contents of a QMS*

Section number Section title

4.0 Quality management system
4.1 General
4.2 Quality system documentation

5.0 Management responsibility
5.1 Management team commitments
5.2 Customer focus
5.3 Quality policy
5.4 Planning
5.5 Responsibility, authority,

communication
5.6 Management review

6.0 Resource management
6.1 Provision of resources
6.2 Human resources
6.3 Infrastructure
6.4 Work environment

7.0 Product realization
7.1 Planning of product realization
7.2 Customer related processes
7.3 Design and development
7.4 Purchasing
7.5 Production and service operations
7.6 Control of monitoring and measuring

devices
8.0 Measurement, analysis, and

improvement
8.1 General
8.2 Monitoring and measurement
8.3 Control of nonconformity
8.4 Analysis of data
8.5 Improvement

*From EN ISO 13485:2012, Medical devices---Quality management
systems---Requirements for regulatory purposes.
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