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To some, tooling may appear to be simply one
more non-recurring engineering (NRE) cost in a
product development process. However, in
medical disposables manufacturing, it is also the
single most important item in ensuring that quality and cost objectives are met. The quality of
the tooling design and fabrication process dictates the amount of secondary processing options needed for the product, the contractor’s
ability to control key parameters in the process
likely to affect product quality, production
throughput and the life of the tool.
For that reason, it is important to consider how
best to align product development teams and
tooling design teams.
When tooling design and fabrication are integrated into the product development process
via a single supplier, tooling options, costs and
constraints can be evaluated concurrently with
product design decisions. For example, in Forefront Medical Technology’s integrated product
development and tooling design process, its US
Technical Center, Singapore Design Center and

Forefront’s team designs a wide range of tools.
China full-scale commercial tool room utilize
standardized software tools so that tool designers and the product development team
have the ability analyze the likely performance of the tool during the product develop(Continued on page 2)

Case Study: Reducing Labor Cost Via Automation
Forefront Medical Technology recently designed a rotary assembly station that cut labor
requirements by more than 50 percent.
The Challenge
In this case the product involved devices used in
a specialty medical device. Based on the projected volumes production of the plastics parts
required two sets of tools. Production was
planned to start at 84,000 parts a month on
the first set of tools and then increase to
164,000 per month when the second set of
tools was ready. The molding process was fairly automated, but the assembly process required a significant amount of labor if done
manually. The initial estimate was a requirement for 26 production operators working 30
days a month at the 84,000/month quantity

and 52 operators working 30 days a month
at the 168,000/month quantity.
The Process
Forefront’s team also analyses manufacturing
and assembly automation options during this
Design Development Plan (DDP) phase, since
the ability of the product to meet its volume
price target was heavily dependent on the
manufacturing and automation strategy meeting cycle times and minimizing labor when
production volumes were achieved.
Forefront’s team utilizes a standard DDP for
automation. The team evaluates the product,
its projected volumes, the fixed costs associated with an automated line and the anticipated
(Continued on page 4)

Keys to Success in Product Development
Outsourced product development
teams deliver much better results
when a partner capable of
blending your requirements with
the production facility’s requirement is selected. Here are some
questions to ask.

stand key milestones and the likely
pace of the process. Finally, it
helps identify and eliminate potential bottlenecks and/or resource
gaps.

Forefront Medical’s team uses a
standardized process in which cusDo you have a well-defined prodtomer requirements are assessed
uct development process?
and a Design Development Plan
(DDP) is created. A customer speciWell-structured contract product
fication is then developed and
development teams are in the
market inputs are collected. Once
business of designing product as
the customer specification is apquickly and efficiently as possiForefront’s materials database and expertise can help shorten the
proved, 3D CAD models are deble. Most have a well-defined
production
development
process
by
several
months.
veloped and analyzed. Design
product development process.
This provides three key adreviews which include functional
understanding of the requirements upvantages. First, it provides a great tool for
analysis and risk evaluation are comfront. Second, it makes it easier to under(Continued on page 3)
evaluating a potential contract design team’s

Tool Design
(Continued from page 1)

ment process.
In Forefront Medical’s model, a gated design
process enables tooling development to begin
as early in the design process as possible. The
Company has taken a vertically integrated
approach to tooling fabrication and use of its
in-house resources often cuts another 2-3
months off of product development time. The
tooling design process includes a design for
manufacturability (DFM) phase, followed by
development of the mold specification.
During the design process, mold-flow software is used for mold-flow analysis. Forefront
maintains a detailed library of injection parameters related to the best mix of injection
pressure, speed and other variables based on
materials used. With standard molds and
resins, developing optimal injection parameters utilizing this library typically takes two
hours. Design of Experiments (DoEs) are used
to optimize the design and molding parameters when those parameters are not resident
in the existing library. Moldex3D software is
utilized for molding process simulations to test
assumptions prior to tool fabrication. This com-

Page 2

puter analysis minimizes design iterations
on tooling.
Tooling fabrication time is also reduced.
Forefront Medical’s vertically integrated
tooling fabrication capabilities typically
reduce tool fabrication lead-time by 1-2
months when compared to third-party
tooling companies. The Company also
maintains in-house resources for the scale
up of molds and tools, pilot runs and
validations.
Forefront Medical further reduces product development cycle time by providing
in-house rapid prototyping in support of
the product validation process while hard
tooling is in development. This prototyping capability includes Selective Laser
Sintering (SLS) and Multi-Jet Modeling
(MJM) systems for rapid prototyping.
A More Robust Approach to Manufacturability
A primary benefit of using a tooling development team that is part of a contract
manufacturer rather than a standalone
tooling firm, is that it ensures the design
process aligns well with production processes. The earlier manufacturability is-

sues are analyzed in tooling development, the less expensive the tooling design modifications will be. Working with
a design team that is analyzing design
for manufacturability early in the product development process eliminates added design spins, enhances quality, and
optimizes cycle time to produce higher
yield, which reduces cost.
Forefront Medical’s mold fabrication
process includes a testing and debugging phase which incorporates a dry run
and analysis of product first off the tool.
Design assumptions related to target
labor utilization and run rate are evaluated during the validation process.
Changes are made if that analysis indicates assumptions were flawed. Production processes undergo a similar development and validation phase. The goal
is to lower cost and provide superior
quality by minimizing use of secondary
processes.
The end result is reduced product development time and much closer alignment
of tooling design with product cost and
quality goals.

PD Success
(Continued from page 2)

pleted. After a customer’s team approves the
design, prototyping and verification began.
Forefront’s team also utilizes a gated design
process to enable tooling development to
begin as early in the design process as possible. This focus on a highly structured process
cuts time and reduces tooling iterations.

Forefront Medical Technology is headquartered in Singapore, which consistently achieves top scores in global IP protection surveys. Headquartering in Singapore has enabled Forefront to tap the
knowledge base of one of the strongest
medical regional hubs in Asia and work
in an ethical business and legal environment that is transparent and compatible
with customer preferences.

mally required to test new materials.
Similarly, Forefront’s vertically integrated approach to tooling fabrication and
use of its in-house resources often cuts 23 months off product development time
by more efficiently aligning product
development and tooling design.

During production, Forefront’s team continues to focus on cost reduction via its
continuous improvement value-added
How will our IP be protected?
process which identifies opportunities for
What value can you add beyond engineerIntellectual property (IP) protection can be a
cost reduction and/or improvement in
ing expertise?
point of concern for two reasons. First, one of
the overall competitiveness of the prodthe most common issues related to IP, when
While engineering expertise is a critical
ucts it produces by evaluating internal
third-party product development teams are
part of the equation, there are many
processes and surveying end users. Interused, is misunderstandings about who owns
ways a product development team can
nally, the focus is on identifying produckey components related to
tion bottlenecks and long leadthe design. For example,
time issues and includes feedback
some companies quote low
from operators and technicians.
or no tooling cost, but retain
Externally, the focus is on ease-ofrights to the tooling and ownuse. The team develops a list of
ership of the design of the
potential improvements and then
part made by the tools. In
selects the top priorities. A timeany design agreement there
line is developed and progress is
should be clear understandtracked. The project is closed once
ing of who owns the tools
80-90% of the improvements
and whether any components
have been achieved. This process
proprietary to the design
varies from a traditional Value
team are used.
Analysis Value Engineering
(VAVE) process in that VAVE proThe other IP protection conjects tend to be completely cost
cern relates to product dedriven. In this process, the goal is
signs which are copied by
to eliminate non-value added cost
offshore competition. When
and increase market share.
selecting a product development partner, look carefully Forefront’s rapid prototyping capability can help with proof of concept.
Evaluating the ability of a prodat their internal checks and
uct development partner to adbalances to prevent IP theft. Product developdress
goals
beyond basic product develadd value beyond that in the process.
ment firms and contract manufacturers are
opment
can
help reduce cost throughout
For example, Forefront Medical Technolhighly dependent on maintaining good repuyour
product’s
life cycle. Choosing an
ogy maintains a database of approved
tation and, as a result, typically don’t engage
offshore
partner
who utilizes a similar
materials which includes a full range of
in IP theft. When IP theft occurs, it is often
legal
and
ethical
framework for business
medical-grade polymers. While the best
done by an employee at a lower level supplican
reduce
cost
while
maintaining strong
material will vary depending on applicaer. Look for product development partners
IP
protection.
tion, cost considerations and desired
who can discuss what they do to protect their
functionality, Forefront Medical’s team is
customers’ designs and proprietary inforoften able to recommend pre-approved
mation.
materials choices to reduce the time nor-
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Automation Case Study
(Continued from page 1)

length of the project to determine if the
benefits provided by automation will
outweigh the costs.
Typically, automation strategy can take
one of two forms. An index system uses
a conveyor to move product under assembly from station-to-station and is
often a good choice for medium volume
production. A continuous flow line with
robotics is often the best choice for high
volume production.
Once the basic line configuration concept is decided upon, the team looks at
the material delivery system, jigs and
fixtures, and stations. A preliminary design is developed and modeled using
computer simulation. The team reviews
the simulation for improvements to cycle
time and once the final design is ap-

proved by the customer equipment is put on
order. The final step is line validation. As a
rule of thumb the goal in determining
whether or not an automation strategy is
warranted is that the cost savings of automation should pay back the cost of the line
in a single year.
The Solution
In this case, the automation design team
proposed a rotary assembly system, with
stations for each process mounted around a
circular base. The first four stations were
material delivery feeder stations providing
the parts to be assembled. The fifth station
robotically assembled the dispensed parts
and the sixth station used a vision system to
perform inspection. Acceptable assembled
devices were routed to the seventh station
and unacceptable product was routed to
the eighth station. Good parts were then
unloaded by operators and packaged. Two

rotary stations were required to accommodate different device types.
The Results
The rotary assembly stations had a cycle
time of four seconds and capacity of
594,000 parts a month, insuring adequate capacity as volumes grew. Production operators were only required for
the loading/unloading and packaging
process. This required only 12 people,
reducing headcount by 14 people at the
lower volume and 40 people at the
higher volume. Additionally, the required
production area footprint was substantially reduced by used of a circular design instead of a horizontal production
line.
The customer received a scalable solution that can cost effectively grow as
volumes increase.

