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Forefront specializes in production of disposable diagnostic, drug delivery and medical device systems.
One of the challenges in achieving lowest total
cost in outsourcing offshore is eliminating inefficient logistics costs. Often, this element is
overlooked in the sourcing equation or there is
a presumption that certain existing suppliers
must be kept even if they add to logistics
costs. Selecting a contract manufacturer capable of not only managing the supply chain, but
teaming with your procurement and logistics
personnel to eliminate inefficient logistics costs
is key to achieving lowest total cost. Areas to
consider include: location of raw materials
suppliers and whether the contract manufacturer should ship products to distribution cen-

ters in end markets, or even the customers
themselves. The following case study looks at
one example of cost reduction through supply
chain realignment.
Forefront Medical Technology was supplying
a customer with infusion lines used in a drug
delivery system. The bags used with infusion
lines were supplied by two manufacturers in
Europe. Forefront’s team suggested to the
customer that sourcing the entire set of four
bags and infusion lines in Asia with Forefront
could eliminate redundant logistics costs,
(Continued on page 2)

Reducing Cost Via High Cavity Molds
High cavity molds enable medical manufacturers to tap economies of scale when fabricating
high volume single-use products by reducing
the number of machines needed to achieve
required production volumes. However, mold
design complexity increases. The following
case study looks at the challenges and solutions developed in a project that involved a
64-cavity mold.

The Challenge
The customer had a small part that was forecasted to do 12 million pieces in its first year
of production and then grow to 24 million in
the second year. The team at Forefront Medical Technology determined that a 64-cavity
mold was needed to support the anticipated
(Continued on page 3)

Lowest Total Cost
(Continued from page 1)

increase visibility into inventory levels, improve quality and reduce production costs.
The customer had been pleased with Forefront Medical’s performance on the infusion
lines and agreed to the transfer the entire
project.
The Challenge
The key challenge was ensuring the transfer
of work and subsequent validation process
was handled as efficiently as possible, since
an inefficient process can eliminate any nearterm cost savings. From a transfer perspective, Forefront’s team needed to identify a
qualified source of roll form raw material for
the bags, transfer and enhance the process to
eliminate quality issues that were occurring at
the previous suppliers and support process
validation and regulatory approvals.
The Process
Forefront’s materials team determined that
the optimum supplier of the roll form material
used in the bag was in The Netherlands.
From a manufacturing standpoint, the critical
process involved sealing the infusion port on
the bags. In use, the bags are pressurized
and seal integrity must be maintained. Forefront’s engineering team designed an automated manufacturing and sealing process,
plus the appropriate pressure tests to validate seal integrity. The process was validated
on schedule. The sets are in production in
Forefront’s Jiangsu, China facility.
Forefront Medical’s dedicated Regulatory
Affairs team helped ensure an efficient and
rapid validation process. Expertise in global
regulatory issues is critical in ensuring that this
type of transfer of work is completed as
quickly as possible. A key part of Forefront
Medical’s partnership equation is its robust
approach to ensuring superior quality and
compliance with relevant regulatory processes. The team is charged with supporting product registration and CE marking; maintenance
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in place, plus the concomitant
relationships with the approving bodies also contributes to
an efficient project transfer.
The Result
The new process reduced total
cost of the set by 40%. The
primary driver of cost savings
was reduction in transportation
and inventory costs. In the original model, raw roll form material was being shipped to two
European manufacturers. ForeManufacturing efficiency is only one part of the total cost
front Medical was shipping
equation.
infusion sets to these manufacturers, as well. The manufacturers were then shipping final product
of the Device History Record (DHR) and
to the customer. Raw material and fintechnical file; biocompatibility testing;
ished goods inventory was spread over
validation and support sterilization; upthree suppliers. This increased the numdates on regulations and communication
ber of transactions the customer’s supply
of new/revised regulations; and intellecchain management personnel needed to
tual property protection.
manage, plus made it more difficult to
The Company’s investments in strong
maintain real-time visibility into raw
quality infrastructure were also benefimaterials, work-in-process and finished
cial. All Forefront Medical facilities are
goods inventory status.
registered to ISO 9001:2008 and ISO:
Today, the customer’s team places or13485:2003. All facilities are also comders with Forefront Medical. Forefront’s
pliant to MDD 93/42/EC which is the
team manages the raw material supply
Medical Devices Directive for European
base and optimizes ordering and stockCommunity, MHLW Japan's Pharmaceutiing practices to minimize transportation
cal Affairs Law (PAL) and Ministerial
and inventory carrying costs. The comOrdinance #169, ISO 15378 which is
plete set ships to the customer.
focused on primary packaging materials
for medicinal products, ISO 14001 which
This case study illustrates the value of
is focused on environmental managenot only considering unit cost. Supply
ment, ISO 18001, which is focused on
chain rationalization in combination with
occupational health and safety managea move to a lower cost region can pay
ment, and ISO 27001, focused on inforlarge dividends with a supplier capable
mation security management. All facilities
of managing production of the complete
are FDA and Japan registered as forproduct. In this situation, the customer
eign contract manufacturers. Its Jiangsu,
had an established relationship with
China facility currently holds a FDA EsForefront which provided the reassurtablishment Registration and Class 2
ance that the Company was capable of
Product Registered (510k), as well as
meeting the required quality levels.
China FDA (CFDA). Having this breadth
of quality certifications and registrations

High Cavity Molds
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second year volumes. There were several
areas of challenge in mold design including:



Optimizing the mold to fit an existing
220-ton injection molding machine



Designing the correct assembly layout of
the mold



Designing the right de-molding process
for the part release from the mold as this
product is not as rigid.



Hitting the 22 second cycle time necessary to stay within cost targets.

Forefront Medical’s engineering team used its
standardized process to assess customer requirements and develop a Design Development Plan (DDP). The tooling design process
includes a design for manufacturability (DFM)
phase, followed by development of the mold
specification. The DFM document outlined
requirements for core cavity, sliders, gating
position/size and location, and the results of
computer simulated mold flow analysis. The
goal was to ensure efficient molding with minimal scrap and elimination of secondary finishing processes with as few design iterations
as possible. The DFM recommendations also
proposed use of a robot arm for the demolding process.
NX-Siemens software was used for tool, hot
runner and cooling system designs. Mold-flow
software was used for mold-flow analysis and
to support Design of Experiments (DoEs) to
optimize the design and molding parameters
that were not part of Forefront’s existing library of injection parameters. Mold Flow
software was utilized for molding process
simulations to test assumptions prior to tool
fabrication.
As originally designed, the mold was too
large for a 220-ton injection molding machine. Utilizing a higher tonnage machine
would increase cost since the machine con-

High cavity molds can reduce the number of machines needed for high volume projects.
sumes more space and energy, so the
team needed to change the mold assembly layout to reduce the size of the mold.
A key challenge was that this part was
small and formed by the both the core,
cavity and sliders. A non-complicated
part will be formed by simply core and
cavity.

The team needed to develop a design
that had sufficient space between cavitation, runners and a comfortable ejection
system. They designed a mold without
thin steel, positioned the layout accordingly, so that a single hot runner tip
would inject the plastic to two parts and
designed a hot runner system that met
those requirements. This reduced the
space required enough to utilize the lower tonnage (220-ton) machine.
The specially formulated low density
polyethylene (PE) material selected for
this part also presented a challenge. This
specialty PE resin is flexible, which
doesn’t work with a standard ejection
system for de-molding. A robot arm assisted by a balloon-type pneumatic sys-

tem was added to the de-molding process to eliminate this issue.
The final area of focus involved optimizing the process to ensure a 22-second
cycle time was achievable. One key
constraint in achieving that cycle time
was cooling requirements. The parts
needed sufficient time to cool during the
mold opening and closing process.
Providing sufficient cooling time required
optimization and synchronization of the
mold opening, cavity release and part
ejection process. The design team estimated cycle times during mold flow
analysis and then worked with production time to fine tune process to the targeted 22-second cycle time.
The Result
The mold has completed the validation
process and the production process is
achieving desired quality levels. The
customer’s goals for cost and scalability
were achieved.
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Tips For Choosing A Product Development Partner
The old adage, “what costs a dollar to
correct in product development, costs ten
dollars in production and one hundred
dollars in the field,” is correct. For medical products the quantum cost leap may
be much larger given the agency approval and validation processes associated with commercialization. Of equal
importance, the design process should
be focused on shortening the product
development cycle as much as possible.
A lengthy product development process
not only adds costs, it can impact competitive advantage if the product is
timed poorly against the market window.
Questions to ask in determining the level
of a value a contract manufacturer’s
design capability can deliver include:

 Does the design team have tooling design
expertise or does it depend on tooling
vendors for that element?
 Can the contract manufacturer’s team communicate in your team’s preferred language?
 Does the company have a U.S.-based technical support operation that can help minimize the challenges caused by incompatible
time zones?
 Is there a track record of designing products of similar complexity and materials?
 Are the examples of areas where the design team has suggested improvements
which reduce cost or solve a challenge
faced by a customer design team?

 Is there a clearly defined process for
developing a product specification?

 How closely do the contract manufacturer’s
design engineering and manufacturing
teams work together?

 What tools, databases or processes are
used to help shorten the product development process?

Forefront Medical’s team uses a standardized process in which customer requirements

are assessed and a Design Development
Plan (DDP) is created. A customer specification is then developed and market
inputs are collected. Once the customer
specification is approved, 3D CAD models are developed and analyzed. Design
reviews which include functional analysis
and risk evaluation are completed. After
a customer’s team approves the design,
prototyping and verification began.
To help shorten product development
cycles, Forefront Medical also maintains
a database of approved materials
which includes a full range of medicalgrade polymers. Using materials that
have previously been tested and approved within the regulatory environments associated with the product can cut
4-5 months from a product development
cycle. It’s also important to note that the
4-5 months represents a single testing
cycle. If the material has failed testing, a
new material must be selected which
then restarts the 4-5 month testing cycle.

