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Forefront works with customers to optimize product design and automation on transferred projects.
Transferring the manufacturing of medical disposables from one part of the world to another
poses unique challenges given the combination
of a robust regulatory environment, and custom
tooling and automation. That said, when done
properly, a ‘lift and shift’ strategy can seam-

lessly achieve its goals.
Forefront Medical Technology frequently helps
its customers transfer production to its facilities
in China in a cost-effective manner. Not sur(Continued on page 2)

Replacing Metal Components with Precision
Molded Plastic Parts
Metal parts have been traditionally used for
many invasive instruments because machined
metal parts ensure a tight seal at joints in the
device. However, use of metal components is
costly and drives a need for the product to be
sterilized and reused in order to make cost
effective. Since the cleaning/sterilization process used in invasive procedures may not remove all body fluids or tissue contaminants, the
reuse of instruments can pose a contamination
risk to patients. A lower cost, single-use precision molded plastics alternative mitigates the
risk of patient contamination plus eliminates the
need for a washing/autoclave sterilization process following each procedure.

a way to mold plastic parts with enough precision to achieve the same performance properties found in metal components.

The challenge with this solution has been finding

(Continued on page 4)

Forefront Medical Technology recently designed and molded a plastic valve set which is
functionally equivalent to the metal valve set
currently used in endotracheal procedures.
This case study looks at the challenges the
engineering team encountered included:
•

Identifying materials with correct level of
rigidity and strength to be functionally
equivalent to the metal valve set

•

Ensuring that the plastic components per-

Program Transfers
similar size and complexity?

(Continued from page 1)

• Does the contractor have
technical support in our region
and the ability to schedule calls
convenient to our time zone?

prisingly, companies new to outsourcing in
Asia often have a learning curve and Forefront’s program transfer process is optimized
to avoid typical learning curve issues. This
article looks at five of the most common mistakes made in poorly-planned program transfers and strategies for avoiding them:
•

Failure to fully define the desired outcomes of the transfer

•

A focus on price instead of considering
the total cost

•

Poor understanding of available supplier
capabilities in the preferred transfer
region

•

Lack of a robust transfer plan, and

•

Unanticipated regulatory issues.

Failure to Fully Define the Desired Outcomes of the Transfer
Often, a significant issue such as a cost reduction imperative may be the primary reason
for a need to transfer the program. With the
right manufacturing partner, a program transfer can accomplish much more than simply
reducing labor cost. Issues to consider in determining desired outcomes include:
•

Does the product need to be redesigned
to address competitive challenges?

• Will the contractor help
identify opportunities to reduce
cost or improvement opportunities to the current process?
• Does the contractor have
the expertise to properly maintain and repair tooling?
The team at Forefront also focuses on optimizing packag• Does the contractor have
ing and fulfillment logistics.
the expertise to re-align the
supply chain?
Developing a broader perspective of the
• Can the contractor develop a stratfull range of improvements that could be
egy to reduce logistics costs through
achieved with the program transfer enits partnerships in the region?
sures a better evaluation of potential
• Does the contractor have the regusuppliers and their ability to support
latory expertise and credentials to
those requirements.
support end market requirements?
A Focus on Price Versus Total Cost
• Does the contractor have a strong
A contract manufacturing relationship
validation/qualification process?
includes both measurable and hidden
costs. The manufacturer with the lowest
price may lack the infrastructure necessary or experience to support a smooth
transition. An effective analytical process
looks at the total cost equation.
Factors to evaluate include:

•

Is the current manufacturing process
meeting goals for quality?

•

•

Are there identified inefficiencies in the
current manufacturing process that should
be corrected as part of the transfer?

Does the contractor have an experienced team with a proven transfer
process?

•

Can the contractor help us properly
document our process (if the program has never been outsourced)?

•

Is tooling life near end of life?

•

Has there been a shift in market demand
that would make a specific region more
advantageous?

•

How much time will our team likely
have to spend at this contractor’s site
managing the transfer?

•

Are there new markets that could also be
supported from the region under consideration?

•

Can the contractor provide references from customers who have successfully transferred programs of
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•

Can the contractor tap relationships
to help us enter new markets?

•

Does the contractor have a process
for supporting cost reduction or
product improvements over time?

•

Can the contractor also support our
new product development requirements?

Poor Understanding of Available Supplier Capabilities in the Preferred
Transfer Region
Contract manufacturing is like any other
industry. There are outstanding suppliers
with a broad range of support and
there are marginal suppliers who require significant oversight. One of the
mistakes many companies make is assuming that a shift to a lower cost region
(Continued on page 3)
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markets. As a result, this is an
area to carefully evaluate in
terms of both current and longer term program requirements.

(Continued from page 2)

automatically translates to a shift to a lower
caliber supplier. The reality is that is a
tradeoff that does not need to be made. Selecting a supplier with world-class processes
in a lower cost region not only taps the lower
costs of doing business in that region, but also
reduces transfer cost and time.
For example, Forefront Medical Technology
uses a regional hub strategy that combines
the best of Singapore’s business advantages
and skilled technical workforce while tapping
China’s lower labor cost and logistics advantages. In addition to being globally headquartered in Singapore, this location also
includes their Engineering Design Center, micro molding, specialty catheters, rapid prototyping, product development and tooling fabrication for complex molds. Its two manufacturing facilities are located in China. The facility in Xiamen, PRC is primarily focused on
production for export to other regions. The
facility in Jiangsu, PRC facilitates and supports customers requiring a source of domestic
production for the China market as well as for
export, with an economic proximity to their
R&D centers in Shanghai. Its U.S. Technical
Center provides support in a convenient time
zone to its U.S. customer base.
Lack of a Robust Transfer Plan
The quality of the transfer plan typically determines whether or not a ‘lift and shift’ transfer achieves its desired goals. World-class
contractors typically have a standardized
transfer process that can be customized for
each new project and an audit of this
“standard” transfer process is one way to
determine whether or not the contractor has
the needed expertise and infrastructure for a
seamless transfer. And, while a good transfer
plan can be customer developed and driven;
that process typically carries more hidden
cost than selecting a contractor with a proven
transfer process.
Forefront Medical Technology routinely adds
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Superior quality is a hallmark of Forefront’s operations.
value in its transfer process. For example, when a manufacturer of enteral
feeding tubes wished to transfer their
production line from New Jersey to one
of Forefront Medical’s facilities in Asia, a
dedicated project team was assigned to
manage the transfer. Forefront’s team
completed the transfer in four months.
Their process included developing/
executing a plan for supply chain continuity; risk management; machine, tools
and process validation; product biocompatibility and stability validation;
sterilization validation including sealing
integrity; and packaging ship testing.
Kaizen events were used to improve the
process over time. Additionally, Forefront
Medical’s engineering team made recommendations for enhanced product
design and quality.
Unanticipated Regulatory Issues
Missed timelines due to a failed product
qualification or facility audit, or a product recall, typically eliminate any nearterm program transfer cost savings. Conversely, selecting a supplier with significant regulatory expertise can reduce
both product qualification time and cost.
There is even larger savings if that supplier’s team can support the compliance
issues associated with entry into new

A key part of Forefront Medical Technology’s partnership
equation with its customers is its
robust approach to ensuring
superior quality and compliance with relevant regulatory
processes. The foundation of
the Company’s World Class
Manufacturing philosophy is to
eliminate hidden costs before
they occur.

There is strong focus on providing expertise on the global regulatory standards which customers’ products must
meet, since that is integral to rapid program transfers and long-term quality
compliance in customer end markets.
There is a dedicated Regulatory Affairs
team whose responsibilities include:
product registration and CE marking;
maintenance of the Device History Record (DHR) and technical file; biocompatibility testing; validation and support
sterilization; updates on regulations and
communication of new/revised regulations; and intellectual property protection.
A “lift and shift” program transfer can
help reduce costs and grow market
share. Selecting a contractor with a
proven transfer process, regulatory expertise and the ability to provide strong
engineering support over the life of program, helps ensure those goals are
achieved.

Replacing Metal Parts
(Continued from page 1)

formed identically and felt similar to their
metal counterparts to a doctor

•

Designing a complex mold that could
produce parts with conformance to extremely fine tolerances.

Identifying Acceptable Materials
The valve assembly to be replaced required
use of multiple materials. The design team
began the process with a brainstorming process to determine the likely best materials
options. Several material types were tested
as replacements for the stainless steel part
and the material offering the lowest cost and
the best level of rigidity was selected. This
was important because that part was sliding
against a metal component during procedures
and the plastic part needed to be able to
withstand the friction of the sliding motion.
Another benefit was the compatibility with
materials used elsewhere in the assembly.
Components which would come in contact with
the doctor’s glove needed to be soft with no
sharp edges that could tear the glove, which
required use of a different material.

Addressing the Functional Requirements
To better understand the functional requirements, the design team closely studied a
working unit in their lab. The plastic valve set
not only needed to perform functions identical
to those performed by the metal part set, it
also needed to feel the same to the doctors
using the instrument.
Designing the Mold
The most significant challenge involved mold
design. The design of plastic components is
fundamentally different from that of metal
components because the manufacturing process is different. Fabricated metal parts are
formed through machining, which supports
very tight tolerances, precisely formed groves
and sharp corners with 90 degree edges to

Forefront’s engineering team uses simulation software to improve manufacturability.
achieve a tight seal. Conversely, plastic
parts are formed via an injection molding process which traditionally has wider
tolerances and delivers a less precise
cylindrical form.
The tolerance for the components used in
one assembly was 5 microns, which gave
a window of +/-2 microns. When a part
is injection molded, there is a possibility
of non-centering. Additionally, cylindrical
molded parts are typically not a perfectly shaped cylinder. The initial parts did
not have the required tolerance and as a
result, there was leakage in the assembly.
The team decided to change the mold
and the molding concept. The two-cavity
mold was redesigned to include the capability to form the cylindrical portion of
the part. The critical dimensions of the
part were machined inside the mold during the injection molding process. A high
speed computer numerically-controlled
(CNC) electronic discharge machine was

used for final machining, since it can
control tolerance to less than 3 microns.
The next step was a testing and debugging phase which incorporated a dry run
and analysis of product first off the tool.
Once parts that met the dimensional
specification were molded, key process
parameters were identified and logged
to define the perfect process window.
Following internal validation and functional testing, the parts were sent to the
customer for evaluation. The cost of the
plastic valve set is near parity to the
amortized life-time cost of a metal valve
set. When the cost of the autoclave/
sterilization process following each procedure is considered, the cost of the
disposable, single-use valve set is lower
than then per procedure cost of using reuseable parts. Additionally, the use of a
single-use, disposable valve set mitigates contamination risks for patients.
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Four Benefits of a Vertically-Integrated Supplier
Outsourcing single use medical device
manufacturing with the right supplier can
add expertise, cut development time
and lower total costs while maintaining
superior quality. The question becomes:
“what capabilities should that supplier
have in-house vs. manage through third
parties?” Many suppliers have one or
two key manufacturing competencies
and advertise their ability to manage
the entire process to develop a full service solution. However, selecting a supplier with limited in-house capabilities
can result in tradeoffs. Forefront Medical Technology offers a verticallyintegrated, one stop solution. Here are
five benefits of choosing a verticallyintegrated supplier. These advantages
include:
Broader Options for Designing Competitive Advantage
Competition continues to increase in the
single-use medical device market. Product cost, feel, functional capabilities,
ease-of-use, biocompatibility, patient

comfort, industrial design, compatibility with
other devices and quality are sources of
competitive advantage. Often these aspects
of competitive advantage require work
with specialized materials. While a “fullservice” contract manufacturer that specializes in one manufacturing technology such
as molding or extrusion can manage subcontracted suppliers, the range of choices in
terms of technology and materials may be
far more limited than found with a full service contract manufacturer.
Reduction in Product Development and
Manufacturing Lead-time
Vertical integration streamlines lines of
communication and priorities. A vertically
integrated contract manufacturer has one
set of priorities and a multi-disciplinary
team. There is also more institutional
knowledge resident within the team.
Greater Opportunities for Cost Reduction
One of the challenges with single-use medical devices is that tooling and assembly
automation strategy often typically locks

the project into a single contract manufacturer. The larger the supply chain
associated with that contract manufacturer, the more markups are rolling up into
cost. Additionally, separate suppliers for
multiple production processes add additional costs, increase logistics complexity
and cost, add to lead-time and often
limit the opportunities for focused cost
reduction over the life of the product.
Vertical integration eliminates these inefficiencies and concomitant non-value
added costs.
Improved Quality
Vertical integration helps improve quality by ensuring common oversight of majority of production operations. When
multiple suppliers are used, quality issue
root cause can degenerate into finger
pointing among suppliers. Vertical integration also simplifies logistics by minimizing transport and handling by keeping production operations under one
roof.

