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Introduction!

There's little doubt: It is a time of change and 
opportunity in the healthcare industry. Consumer 
expectations for better healthcare are rising. New 
technologies that promise to directly affect the quality of 
life of patients are emerging. The potential for profitable 
growth is real, but the companies that will capitalize on 
today's healthcare opportunities are the ones that can 
continuously innovate quickly to get to market first. 

The need to innovate, however, isn't unbounded. To 
ensure market-bound devices are safe for consumers, the 
Food and Drug Administration (FDA) develops and 
enforces numerous stringent yet complex regulations 
that govern how products are developed and 
manufactured. Medical device companies must file 
reports and submit to audits in order to prove their 
compliance. Violation of these regulations, even if 
unintentional, can lead to hefty fines, stop shipments and 
negative publicity that can permanently damage a brand. 

By and large, the objectives were clear: innovate 
consistently and rapidly but ensure compliance with 
regulations. As a result, many companies have setup 
teams to achieve these two goals. R&D teams must drive 
innovation efforts in the development process. 
Regulatory and quality teams must track, manage and 
enforce compliance to regulations during the 
development process. Each have developed and 
employed targeted processes. Each have planned and 
deployed specialized Information Technology (IT) 
systems. This has resulted in a traditional environment 
where teams, processes and IT systems are separately 
tracking these objectives. 

 

For Program Managers, this traditional environment has 
presented significant challenges. Tasked with keeping 
innovative development processes on schedule and 
compliant to regulations, they are forced to cobble 
together a comprehensive view with information from 
separate IT systems. Given the breakneck pace of 
development, such views quickly become out of date, 
rendering attempts at compliance ineffective. 

Today, however, progressive practices are beginning to 
take hold. Executives are now recognizing that their 
organizations don’t have two separate goals, but a single 
one: innovate in a compliant manner. The need for a 
more holistic approach that weaves compliance into the 
development process is self-evident. Such change, 
however, will not be fruitful by just interlocking teams 
and processes together. The IT systems enabling these 
activities must track, manage, and automate the entire 
development process and deliverables in a compliant 
manner and promote collaboration in a way that allows 
for real-time change and ideation. 

Ultimately, that is the focus of this eBook. Here, you will 
find overviews of the two approaches, one traditional and 
the other progressive, to managing the development of 
medical devices. You will also find a review of different 
types of IT systems, detailing the positives and negatives 
of each. 

The innovative development of medical devices can be 
done in a compliant manner. Changes in the industry are 
proving that, and the right IT system is a critical enabler. 
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Managing!Project!Objectives!

Managing development projects for medical devices is 
no small task. There are hard constraints on every side 
that are framed as project objectives. They include, but 
are not limited to: 

• Translating all of the design inputs into different 
aspects of product specifications. This must be 
done accurately as misinterpretations cause the 
error to trickle down through the entire 
development project. 

• Plan out a worldwide regulatory strategy. As 
these medical devices are often sold into many 
regions of the world, each with their own 
regulations, the development team must 
develop a plan to comply with all of them. 

• Planning isn’t quite enough. The organization 
must also develop a means to demonstrate 
compliance with the various regional regulatory 
and industry standards they mean to fulfill.  

• Identify the risks and challenges that various 
departments will face during different planning 
stages of the project as well as the tasks to 
mitigate them. 

• Clearly define and communicate transfer process 
requirements, so nothing is lost in translation as 
the project moves through the development 
process. 

• Schedule and plan out resource needs across 
teams throughout the development process. 

• Develop, document, and validate the 
manufacturing processes to produce the medical 
device. This is critical not only for smooth 
production, but also for regulatory compliance. 

• Establish an approved vendor list that can 
support production in multiple locations around 
the globe as necessary. This creates the supply 
chain for the product. 

• Weigh and resolve trade-off studies including 
cost-versus-quality issues, technical 
implementation obstacles, and manufacturability 
challenges.  

• Integrate regulatory submission requirements 
into the development process. 

• Ensure that the policies, processes, and 
procedures established in the quality system are 
followed during the development process. 

The Program Manager’s role and the support IT 
systems must support and address these project 
objectives.  
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Traditional!Environments:!Disparate!Teams,!
Processes!and!IT!Systems!

In this section, traditional development and compliance 
approaches and IT systems are detailed, including several 
examples highlighting their impact on the organization. 

Regulatory!Complexity!Drives!Specialization*
When it comes to compliance in the development process 
for medical devices, specialization matters. Each 
regulation requires specific information in specific 
formats. Some reports can be filed early and updated as 
development progresses. Others must be on-hand in case 
of a surprise FDA audit. Creating, documenting, tracking, 
and managing the information for each regulation 
require precise processes and procedures. This level of 
complexity is what has driven many medical device 
companies to build teams with very particular skillsets 
separate from the development team. 

A!Fractured!Ecosystem!of!IT!Systems!
From an enabling technology perspective, in contrast 
with IT systems supporting product development, few 
commercially available solutions have been available. 
They have been, however, very focused on quality and 
regulatory capabilities. As a result, most compliance 
teams have run email, paper-based, or manual processes 
and stored regulatory information in homegrown or 
specialized IT systems focused on regulatory or quality 
needs. 

Such IT systems were frequently adopted piecemeal over 
time to support specific initiatives, result of a 483 
warning letter issued by the FDA,!varying by location. The 

result for most has been a fractured landscape of 
disconnected processes and divided IT systems, often 
with duplicated, outdated, and unassociated information 
flung far and wide. 

At the same time, many R&D teams have deployed their 
own systems to track and manage the artifacts, 
deliverables, and processes created during the overall 
product development process. This system is separate 
and disconnected from the highly customized IT systems 
used by quality and regulatory teams. 

Such decentralization of IT systems can be seen, as an 
example, in how a Design History File (DHF) is created, 
managed, and controlled. Many of the artifacts that 
quality teams need to build out the DHF actually reside in 
the system used by R&D. Quality teams try to keep pace 
with the R&D team’s development process by copying 
over information as time permits. But ultimately, because 
these two teams use different IT systems and can’t 
manually keep up with the rate of design change, the 
DHF invariably falls behind. Such out-of-date information 
is a serious risk to manufacturers. Regulators can force a 
company to stop shipment of a product. This example 
focuses on the DHF, but this same duplication of 
information can easily hold true for many other 
regulatory-related documentation. 

Ultimately, such a landscape not only leads to difficulties 
in complying with regulatory rules, it slows the pace of 
innovation as well. Different teams can end up using 
potentially outdated or incorrect information to make key 
decisions in the development process, resulting in 
significant delays and costs. 
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Implications!for!the!Program!Manager!
Overall, Program Managers are responsible for the big 
picture to delivering new products into the market by 
project. They keep them on schedule and help ensure 
compliance with regulations. When issues arise, they call 
in specialists and facilitate the resolution of the problem. 

Unfortunately, the disparate nature of teams, processes, 
and IT systems in medical device companies undermines 
the ability of Program Managers to fulfill their 
responsibilities in a number of ways. First, gaining a 
holistic picture of development projects is highly 
challenging given the fact that key information exists in 
many different IT systems. Second, such disconnects 
present challenges when trying to facilitate the resolution 
of such issues. Overall, this undermines the efforts of the 
organization to create a compliance culture. 

A good example of how such a fragmented landscape of 
IT systems can hinder a Program Manager's effectiveness 
can be seen in how they corral complaints and request a 
product change, a continuation of the previous example 
where complaints might be managed separately in 
technical support, engineering, regulatory compliance, 
and quality information IT systems. A Program Manager 
would have to collect the same information on 
complaints from each system, determine which 
information is accurate, if inconsistencies are found, and 
then format that information into a New Product 
Development (NPD) project that can easily be submitted 
as part of a Premarket Approval (PMA) or 510(k) 
regulatory submission. In addition, if a change to an 
existing product is required, the Device Master Record 
(DMR) owned by the engineering team must be managed 
and updated accordingly.  

Due to the fragmented landscape of IT systems, Program 
Managers spend a significant amount of time on 
activities that add no value. But more importantly, the 
lack of visibility manifests itself as significant cost to the 
organization. Program Managers take on a reactive role, 
trying to fix problems that may have already been 
addressed, instead of a proactive role, promoting 
innovation by accessing all product related information 
and facilitating cross-functional collaboration across the 
enterprise. 

 

Implications!for!the!Organization!
So far, the pain of separate disconnected teams, 
processes, and IT systems for departmental functions 
and Program Managers has been explored. The biggest 
issue, however, lies in the cost to the company that such 
an environment presents. Enforcing compliance through 
manual processes and disconnected IT systems can be 
achieved, but the effort and oversight required slows 
down the development process and hampers innovation. 
Alternatively, a faster development process in such a 
fragmented environment poses significant risk in terms 
of a regulatory violation, which leads to hefty fines, stop 
shipments, and negative publicity that can permanently 
damage a brand. 

Ultimately, when traditional approaches are used for the 
development of medical devices, innovative development 
or regulatory compliance suffers. 
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Progressive!Environments:!Cohesion!and!
Visibility!across!Functions!

This section outlines the progressive approaches that 
many medical device manufacturers are now adopting. 
This includes changes to organizations and processes as 
well as IT systems. 

Cross!Functional!Organizations!and!Processes*
Many medical device executives have come to a profound 
realization: compliance and innovation must become 
complementary, not competing influences. The strategy 
going forward relies on a premise of cohesion.  

For the organization, that means building teams 
comprised of members from many different functional 
disciplines working together in the context of a single 
product development environment. Furthermore, it 
means that regulatory compliance activities are 
incorporated into the development process instead of 
standing apart from it. 

A!Single!Holistic!IT!System!
A part of the transformation for medical device 
companies is based on reorganization and process 
reengineering. That is not, however, the complete 
picture. A key part of such a strategic change is the IT 
systems used to manage, track, and automate the 
processes, deliverables, and information for development 
projects.  

There are specific capabilities that are critical to the 
success of such a strategy, starting with the ability to 
capture, track, and manage information related to both 

the development and compliance processes, including: 

• Capabilities to support traditional R&D and 
engineering activities including design, simulation, 
verification, and validation. This includes 
Computer-aided Design (CAD) data management, 
engineering document management, and 
enterprise document management and regulated 
design control activities. 

• Capabilities to include regulatory compliance 
activities as an automated aspect of the 
development process. This includes, as an 
example, building the DHF in an automated 
fashion as R&D and engineering complete their 
tasks. 
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Such a holistic environment provides a single source of 
truth for all of the data and information across the 
development and compliance processes. But furthermore, 
with all of this critical data in a single IT system, further 
process steps can be taken to the advantage of the 
organization, including: 

• Capabilities to connect and interrelate any of this 
information to each other as necessary. This 
builds traceability between all of the relevant 
information in the process. But more importantly, 
it automates and streamlines the regulatory filing 
and reporting process as well as audits. 

• Capabilities to build processes and workflows that 
span formerly disparate processes and 
organizations. This means that information 
captured in the regulatory compliance process can 
be used automatically in the development process 
and vice versa. This includes, for example, an 
Engineering Change Order (ECO) that is tied back 
to a complaint, non-conformance report (NCR) or 
corrective or preventative action CAPA document 
as a reference, offering traceability 

• Capabilities to leverage past development efforts, 
including customer feedback, supplier 
engagements, and interactions as well as best 
practices, to maximize the reuse of intellectual 
property. This includes, for example, reusing 
information for premarket authorization or review 
processes. 

Overall, an IT system that spans all of this information 
and these processes is an important enabler for the 
change many medical device manufacturers are pursuing. 

 

Implications!for!Program!Managers!
For Program Managers, the transformation that many 
medical device manufacturers are undertaking is a great 
boon, especially with respect to a holistic IT system. A 
cohesive approach to development and compliance 
information and processes means they can gain a holistic 
view of status across all aspects of a development 
project. They can enforce compliance without derailing 
innovative efforts. In all, it transforms a Program 
Manager's role from reactive to proactive. 

Implications!for!the!Team!
Many other roles can reap benefits from such a change 
as well. Tracking information in the development and 
regulatory processes becomes easier. Individuals no 
longer have to send their updated information manually. 
Overall, each role can spend more time on value added 
tasks. 

Implications!for!the!Organization!
The transformation of development and compliance 
processes into a more cohesive approach has a profound 
impact on the risks to a medical device company. Such 
transformation builds compliance into development 
without hampering innovation or time to market. But 
more importantly, because of this holistic approach and 
single version of the truth, Program Managers and quality 
teams can proactively identify and resolve compliance 
issues. It provides a means to establish a common dialog 
of set priorities, tying quality to the bottom line. That, in 
turn, allows Program Managers to resolve issues before 
they turn into the fines, stop shipments, and damaged 
brands associated with violations. 
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Project!or!Portfolio!Management!!
Applications!and!Systems!

There are many different IT systems that could 
potentially support the needs of medical device 
companies, including Project or Portfolio Management 
applications and systems.  

Project Management applications first emerged as a 
technology to plan and track the execution of complex 
sets of concurrent or sequential tasks. Portfolio 
Management systems arose to support the analysis and 
selection of candidate projects for product development. 
Many Portfolio Management systems include some 
project management capabilities. 

Capabilities!Provided!

• Project and Task Management: Project organizers 
can define a full schedule of tasks and assign them to 
individuals who can review tasks and update their 
status until the tasks are complete. Project organizers 
can track and manage the progress of individual tasks 
and the overall project. 

• Portfolio Assessments and Comparisons: This set 
of capabilities automates the assessment of proposed 
and ongoing projects against a defined set of 
business and technical criteria. The purpose of these 
assessments is to compare and contrast options for 
initial or continued investment. 

 

 

 

Advantages!
The project management capabilities provided by these 
kinds of software offer powerful tools to define and then 
execute plans. By quickly understanding a project’s 
status, organizers can determine the implications of 
missed deadlines. Program Managers can leverage these 
capabilities to resolve program issues as they occur. 

Portfolio management capabilities enable information-
based decision making for critical business choices. They 
automate activities that, if done manually, require 
significant effort. Program Managers can utilize these 
capabilities to assess the progress of the program’s 
business value. 

Disadvantages!
While these software applications and systems enable the 
resolution of program issues, their weakness lies in their 
inability to document, track, and manage regulatory 
compliance issues. Such information exists in other IT 
systems. As a result, any Project or Portfolio Management 
applications and systems cannot support the needs of 
medical device companies alone. 

Conclusion!
Project and Portfolio Management software tools 
represent an improvement over spreadsheets and 
documents to resolve program issues. However, they fall 
woefully short of offering the visibility that Program 
Managers need to identify issues before they become 
regulatory violations and are therefore incomplete 
solutions. 
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Program!Management!Modules!!
in!Enterprise!Resource!&!Planning!Systems!

Enterprise Resource and Planning (ERP) systems, 
traditionally used to manage financial and other back 
office functions such as inventory, order processing, 
cash, and raw materials, have expanded to offer Program 
Management modules. 

Capabilities!Provided!

• Project and Task Management: These capabilities 
mirror those offered by Project or Portfolio 
Management Applications and Systems. Project 
organizers can develop, assign, and track tasks. 
Individuals can update their status as they progress. 

• Integration with other ERP Modules: ERP systems 
offer a wide range of modules including procurement, 
finance, development, and more. The project and task 
management capabilities included above can be 
integrated with these other modules. 

Advantages!
One advantage offered by managing programs with ERP 
systems lies in the integration of project management 
capabilities and back office functionality. Transactions 
can be mapped against the program as it progresses, 
providing real-time visibility into current financials. 

A suggested advantage is the visibility that a Program 
Manager can gain with integration between different ERP 
modules. Theoretically, the breadth of the system could 
be stitched together, offering a comprehensive view of 
deliverables across schedules, requirements and more.  

Disadvantages!
The main disadvantage of managing programs with ERP 
systems is the effort required to gain the visibility across 
the program. It requires customization between modules 
of the ERP system, including any regulatory compliance 
modules, which are frequently developed as individual 
software products with different data structures, 
schemas, and objects. Integration requires Master Data 
Management (MDM) technology to rationalize those 
differences, representing a significant IT undertaking. 

Additionally, ERP systems lack mature capabilities to 
manage design and engineering deliverables and 
artifacts, such as system engineering requirements 
breakdown, and allocation. As a result, the ability to 
automate the generation of the DHF and DMR is 
undermined as engineering turns to other technologies 
to complete their job. Synchronizing with other more 
technically functional systems offers a lagging picture of 
the state of the program, undermining the Program 
Manager's ability to identify potential violations. 

More fundamentally, however, ERP systems have been 
built to manage transactions as opposed to non-recurring 
development deliverables, like CAD models, and artifacts, 
like system engineering requirements and this represents 
a completely different paradigm. 

Conclusion!
Program Management modules of ERP systems offer 
advantages in the form of integration of back office 
functionality with project management capabilities. But 
its distinct disadvantage lies in the need to customize its 
modules, so they work together, and its shortcomings in 
technical tools for engineering. 
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Holistic!Program!Management!Systems:!!
Going!Beyond!PLM!

Product Lifecycle Management (PLM) systems offer a wide 
range of capabilities relevant to product development. 
However, Program Management in the Medical Device 
industries needs more than R&D support. It needs 
capabilities that support regulatory and quality teams. 

Capabilities!Provided!
A number of the capabilities that PLM provides are a 
natural fit for Program Management, including:  

• Engineering Data Management: PLM systems directly 
manage engineering design deliverables, including 3D 
models and drawings, as well as Bill of Materials 
(BOM), parts lists, spreadsheets, and more. 
Additionally, this can be used to automatically create 
regulatory documents such as the DHF and DMR. 

• Program Planning and Control: PLM systems provide 
tools to develop and execute schedules against Work 
Breakdown Structures (WBS), which are combination 
deliverables in an organization that act as the starting 
point of project work. Furthermore, PLM systems 
provide the ability to identify risks as well as plans 
and actions, which are associated with relevant 
requirements, engineering deliverables, schedules, 
and more, to mitigate them. 

• Workflow Automation: PLM systems offer workflow 
functionality to automate processes, including those 
related to development activities as well as regulatory 
compliance. These workflows extend across 
departments as well as the supply chain. 

• System Engineering: PLM systems support the entire 
scope of the process, including the initial designation 
of customer requirements, breakdown of those 
requirements, defining functions, and architectures as 
well as allocating functions to BOM items. This 
establishes a network of relations from contract 
requirements all the way down to design items. It also 
serves as the repository for both the DHF and the 
DMR. 

These capabilities, however, don’t address all of the 
needs of Program Managers in the Medical Device 
industry. Holistic systems that go beyond PLM also offer 
these critical capabilities. 

• Regulatory Submissions: These holistic systems also 
support the definition of information that is used 
across a wide range of regulations. This information 
can be used to automate the creation of compliance 
reports with the FDA and other regulatory bodies. 
Additionally, this information can be used as the basis 
for live audits. It enables users to efficiently submit 
documentation and improve collaboration in an effort 
to expedite the PMA from global regulatory 
authorities and automates the collection, editing, 
review, e-submission, change management, reporting, 
and monitoring of Unique Device Identification (UDI) 
and market submissions.  

• Quality Compliance: These systems also provide the 
visibility and oversight through dashboards and 
powerful search capabilities that quality teams need 
to ensure regulations are being followed during the 
development process. 
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Advantages!
Holistic systems that go beyond the traditional 
capabilities of PLM provide unique advantages when they 
are used to manage programs. The most interesting of 
these advantages, however, comes from the combination 
of multiple capability sets, not from any single one. 

An area where these holistic systems offer an advantage 
is across engineering disciplines. Engineering 
deliverables, like 3D models, regulatory compliance 
information, such as complaints, and system engineering 
artifacts, like requirements, reside in the same system. 
As system engineers run their processes and develop 
system architectures, they can reference historical 
complaints that need to be addressed in the next 
generation of a medical device.  

Engineering stakeholders, however, aren’t the only ones 
who benefit from the connection between system 
engineering, design engineering, and regulatory 
information. Compliance teams can track the progression 
of a design, documenting its history as it progresses. 
Furthermore, these holistic systems act as a powerful 
collaboration medium between the two groups as they 
perform trade studies as well as explore alternatives.  

Significant advantages also exist for Program Managers. 
With program schedules in such systems, program 
management reports easily show the progress of work-in-
process and the execution of ongoing processes against 
a program time and cost schedule. Additionally, project 
controls analysts can track the progression of the 
engineering definition throughout the program, allowing 
them to measure the performance of the program. 

One of the most important advantages for Program 
Managers, however, lies in the traceability provided by 

holistic program management systems. Because artifacts 
and deliverables like, requirements, compliance 
information, 3D models, project schedules, and more are 
not only in a single system but also connected with each 
other, Program Managers can see how they are all 
related. When a change is proposed or pending, the 
Program Manager can understand which requirements, 
regulations, parts, and schedules are affected. When an 
engineer suggests a design change, the Program 
Manager can understand which customer requirements 
and suppliers are affected. This provides powerful 
visibility into the implication of any change, acting as an 
early warning system, representing a critical enabler to 
proactively manage programs. 

All of these capabilities help program managers 
incorporate specific regulatory requirements, including 
quality requirements and design controls, into their day-
to-day routine.  

Conclusion!
In summary, holistic program management systems that 
go beyond the capabilities of PLM provide significant 
advantages for the management of programs. Most 
importantly, these systems enable the proactive 
management of programs by providing insight into the 
implications of change. 
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Summary!and!Conclusion!

Medical device companies face a dynamic but difficult 
environment. Rising expectations for healthcare and 
emerging technologies create a real opportunity for 
profitable growth. However, strict and complex 
regulations act as a factor that competes against 
innovation in the development process. 

Traditional!Environments:!Disparate!Teams,!
Processes,!and!IT!Systems!

The complexity of regulations for medical devices has 
driven companies to build teams with very particular 
skillsets separate from development. Furthermore, they 
have created their own processes; frequently email or 
paper based, and stored regulatory information in 
homegrown or highly customized IT systems. Such 
environments are highly challenging to Program 
Managers because information exists in so many IT 
systems. This undermines the ability of Program 
Managers to fulfill their responsibilities, forcing them 
into a reactive role instead of a proactive one. Overall, 
this increases the risk of a regulatory violation or 
hampers innovation in the development process. 

Progressive!Environments:!Integration!and!!
Visibility!across!Functions!

Medical device executives have come to a profound 
realization: compliance and innovation must become 
complementary, not competing influences. This 
translates not only into more cross-functional teams and 
processes, but also more holistic IT systems. An ideal IT 
system manages engineering as well as regulatory 

compliance data and information. But furthermore, it is 
critical to interrelate such information and create 
processes and procedures across gaps between 
functional teams. For Program Managers, this comes as a 
boon as they can gain visibility into the entire 
development effort. They can enforce compliance without 
derailing innovative product development efforts. It 
transforms a Program Manager's role from a reactive one 
to a proactive one. 

Potential!IT!System!Solutions!
Many different IT systems, including Project and Portfolio 
Management applications and systems, Program 
Management Modules for ERP systems, and Holistic 
Program Management systems could be used for such 
purposes. However, Holistic Program Management 
systems offer the most complete set of capabilities 
needed for development and compliance. 

The innovative development of medical devices can be 
done in a compliant manner. Changes in the industry are 
proving that. And the right IT system is a critical enabler. 

For more information on Program Management, please 
visit Dassault Systèmes. Underwritten in part by Dassault 

Systèmes, all concepts and ideas developed 
independently, © 2013-2014 LC-Insights LLC.  
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