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Above, an automated form, fill and seal process. Inset: the final product.
Ramping production on a new single use medical product is often a balancing act. Automation
carries a high front end cost which may not be
feasible at project start. Similarly, failing to
automate appropriately as the product hits
target production volumes may result higher
production costs. Is there a middle ground?
The team at Forefront Medical Technology believes there is.

assembly automation options during
its Design Development Plan (DDP) phase,
since the ability of the product to meet its volume price target is heavily dependent on the
manufacturing and automation strategy meeting cycle times and minimizing labor when
production volumes are achieved.
(Continued on page 2)

Forefront’s team analyses manufacturing and

Case Study: Reducing Product Development
Costs
Developing new products can be a costly proposition for start-up medical product companies,
especially if they lack established distribution
channels. Teaming with a contract manufacturer
experienced in similar applications can reduce
product development time and open the door
to options for lowering product development
cost and risk.
This case study looks at a recent development
effort involving a patient monitoring mask.
The customer had developed a patentable
concept involving measurement of patient oxygen exhalation. The original concept required
development a mask with ports, luers and a
luer lock.

The design as originally conceived would have
involved a mask development effort along
with associated tooling prior to doing any
proof-of-concept testing. Forefront’s design
team recognized that this initial cost could be
minimized by modifying an over-the-counter
(OTC) mask design to include ports that accommodated the luers and the luer lock. Utilizing an OTC component enabled the customer
to test the concept with virtually no upfront
cost.
In new product development, Forefront Medical’s team uses a standardized process in
which customer requirements are assessed and
(Continued on page 3)

Scalable Automation
(Continued from page 1)

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 length of the project to determine if
the benefits provided by automation will
outweigh the costs. Typically, the biggest
paybacks to this focus on scalable automation are found in molding, assembly
and packaging.

be assembled to the first station. Depending on the product’s cosmetic requirements, vibration bowls may need to
be surface treated to minimize the potential for scratching the parts. The first
station is set up with jigs and fixtures to

When product volumes are difficult to
forecast, the team will often start the program with more manual assembly volumes, often for the first year. Once volumes become consistent, the team begins
At lower volumes, production operators may be a more
the automated production line design
cost effective assembly option than robotics.
process.
Typically, automation strategy for singleuse medical products can take one of two
forms. An index system uses a conveyor to
move product under assembly from station-tostation 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 approved 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.
While each line is designed to customer requirements, there are some standard elements
common to most automated lines. The first
element is the material delivery system. This is
typically comprised of vibration bowls or a
feeder system that delivers the first parts to
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Much of the “labor” eventually done by
robots can be done by actual production
operators until volumes reach a point
where the cost of robotics is less than
actual labor cost. Once the basic line
concept is designed and computer simulated, determining the breakeven
point is fairly easy.
The advantage of selecting a contract manufacturer capable of
providing a scalable solution that
implements automation as consistent
volumes are achieved includes:
•

Reduced non-recurring tooling
costs early in the product’s life cycle

• The ability to shift from labor to
automation at the precise point
when production volumes can pay
back the investment in a reasonable
time period

properly position parts for subsequent
assembly operations. When robot arms
• The elimination of the learning curve
are used, this positioning must be very
that can occur when separate conprecise. Vision systems are used to verify
tract manufacturers are used for
correct placement in the jig and/or fixeach phase of the product life cytures and correct assembly at the end of
cle.
the line. A central conveyor moves product between stations. Typically, the first
few stations are
simply assembling
parts. If adhesive is
being used to join
parts, a UV cure
station is near the
end of the line. A
fluorescing agent
may be added to
the UV adhesive to
make it easy to
detect whether or
not it is applied
correctly. A packaging station is present at the end of
the line using film
and Tyvek to seal
Forefront Medical offers its customers a variety of scalable producthe product in final tion automation solutions.
packaging.

Product Development
(Continued from page 1)

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 Forefront’s design team simulates mold flow for efficiency.
the design, prototyping and verifirange of medical-grade polymers. While
cation began. This phased process ensures
the best material will vary depending on
that customer requirements are carefully conapplication, cost considerations and desidered and enables an evolutionary path to
sired functionality, the product developbe taken in situations such as this example.
ment team is often able to recommend
The OTC mask design enabled the customer
pre-approved materials choices to reto prove out the concept and sell the product
duce product development time. Using
concept to distribution partners with minimal
materials that have previously been testupfront capital investment. Forefront’s team
ed and approved within the regulatory
then designed a custom mask that is molded
environments associated with the product
with the ports, eliminating costly separate
can cut 4-5 months from a product develmanufacturing operations such as cutting and
opment cycle.
punching. The luers and luer lock are added
There are several other areas where
in a secondary assembly process.
Forefront’s expertise adds value and
Forefront’s engineering team has also develreduces time.
oped some lower cost materials options that
The Company maintains a detailed lican be phased in later in the product’s life
brary of injection parameters related to
cycle as volumes increase.
the best mix of injection pressure, speed
Materials selection is another area where
and other variables based on materials
Forefront often helps customers reduce time
used. With standard molds and resins,
and cost. The Company maintains a database
developing optimal injection parameters
of approved materials which includes a full
utilizing this library typically takes two hours.

Forefront’s approved materials database reduces time and cost.
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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 thirdparty tooling companies.
The Company also main-

tains in-house resources for the scale
up of molds and tools, pilot runs and
validations.
Product development cycle time is
further reduced through use of inhouse rapid prototyping in support
of the product validation process
while hard tooling is in development.
This prototyping capability includes
SLS and MJM systems for rapid
prototyping.
Forefront Medical also enhances communication speed and continuity in product
development activities by having standardized software tools in its US Technical Center, Singapore Design Center
and China full-scale commercial tool
room. Cimatron software is used for tool,
hot runner and cooling system designs.
Mold-flow software is for mold-flow
analysis and to support Design of Experiments (DoEs) to optimize the design and
molding parameters when those parameters are not resident in their existing
library. Moldex3D software is utilized
for molding process simulations to test
assumptions prior to tool fabrication. This
standardized approach enables tool
designers to easily demonstrate the likely performance of the tool under review
to the customer’s team during the product development process.
A strong, vertically integrated contract
manufacturing partner can help a wellfunded startup company take its patentable idea to market much faster than
could be done through a limited capability molder or via in-house resources.
The value added in this process typically
includes design expertise, materials selection expertise, design for assembly
recommendations, use of rapid prototyping options, mold design and fabrication expertise and cost saving optimization during the commercialization
phase.

Three Benefits of Outsourcing in Asia
Is Asian outsourcing the best choice for
your product? While outsourcing in a
low cost labor market can save money,
it is also important to make a sourcing
decision that leverages more than labor
cost. Here are three benefits beyond
labor cost to consider in making this
outsourcing decision:
Global Regulatory Expertise
Offshore contract manufacturers have
diverse customer bases requiring global
regulatory support. For example, Forefront Medical has 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. The team works with regulatory agencies in Asia, the US and Europe. The ability to work with a contract
manufacturer with strong understanding

of the regulatory environments associated
with your product’s end markets saves time
and money.
Market Entry Support
Asia is home to half of the world’s population and a combination of mature and
emerging economies with a growing and
aging middle class. A 2014 article in Medical Device and Diagnostic Industry titled,
“ASEAN Countries Could Be the Next
Emerging MedTech Markets,” highlighted
that with Southeast Asia’s increasing wealth
came an increasing number of lifestylerelated chronic conditions and diseases
more commonly found in the West such as
diabetes, orthopedic problems, cardiovascular disease and cancer. According to the
Singapore Economic Development Board,
today, more than 30 global medical technical companies are carrying out research
and development efforts related to technology and product development in Singapore.
Consequently, for companies whose highest

growth markets are in Asia, a regional
outsourcing strategy that capitalizes on
both a growing medtech research, quality and manufacturing technology support
infrastructure, and the low cost labor
options abundant in Asia may be the
best option.
Cost Reductions Across the Supply
Chain
Outsourcing to a contract manufacturer
in Asia can have the net effect of lowering all supply chain-related costs if the
contract manufacturer has the expertise
to shift the supply chain to that region
and optimize both inbound and outbound logistics costs.
Forefront Medical’s team has significant
experience in supply chain realignment
to reduce logistics costs. Its facility locations have been selected for their proximity to major shipping hubs and support
infrastructure such as contract sterilizers.

