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der the Trade Agreements Act of 1979 (TAA). 

As a result, products qualifying as Singapore 

origin under SGFTA can be sold as TAA-

compliant, which can be important for products 

sold to U.S. government entities such as the 

Veteran’s Administration. Products made en-

(Continued on page 2) 

Outsourcing and Changing Trade Policies 
A changing trade policy playing field can add 

complexity to outsourcing decision making. One 

way to address that potential cost issue is to 

select a contract manufacturer with multination-

al manufacturing capability. This can be partic-

ularly important with single use devices, since 

specialized tooling and production lines can be 

costly to replicate. 

Forefront Medical Technology’s manufacturing 

capability in Singapore is one example of a 

location that can offer a port in a storm relative 

to tariff mitigation. Singapore has 20 imple-

mented Free Trade Agreements (FTAs) with 31 

trading partners, including the U.S. and the E.U. 

While, the criteria for classifying a product as 

Singapore origin may vary slightly by FTA and 

will require a separate process for each agree-

ment, most products will qualify as Singapore 

origin under multiple FTAs. Consequently, this 

method could also be used to abate the tariff 

currently being applied to many products ex-

ported from China to the U.S. The Singapore 

Free Trade Agreement with the U.S. (SGFTA) 

also qualifies it as a “designated country” un-

Another element of balancing the benefits of a 

multinational strategy is finding ways to reduce 

cost. For example, labor costs are higher in 

Singapore than in China. However, a smart 

automation strategy can help level that playing 

field. 

The team Forefront Medical Technology consid-

ers cost competitiveness carefully in the auto-

mated production line design process. Minimiz-

ing labor content has benefits beyond cost re-

duction. Automated processes reduce variation, 

which in turn, improves quality. The team also 

looks at likely production volumes and in some 

cases may consider a scalable strategy that 

adds automation as production volumes make it 

the more cost effective choice. 

Typically, automation strategy for single-use 

medical products 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 pro-

duction. 

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 mod-

eled using computer simulation. The team re-

views 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, 

(Continued on page 4) 

Forefront offers manufacturing capability in 

Singapore as well as China. 

Working Smarter: Automation to Reduce Labor Content 
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tirely in China are not TAA-compliant. 

This also addresses a challenge that com-

panies wishing to sell in China also face. 

When a medical product is manufactured 

in China for sale in China, the manufac-

turer must register the product and hold 

the product license. For companies with-

out manufacturing capability in China, 

this requirement drives hard questions. If 

a contract manufacturer is building the 

product in China, that contract manufac-

turer will hold the license to sell the prod-

uct in China. This potentially increases the 

risk of theft of intellectual property (IP) 

for the device patent holder. On the 

contract manufacturer’s side, this require-

ment increases product liability risk, since 

the contract manufacturer is the regis-

tered owner of the product license in 

China. The device manufacturer does 

have the option of establishing a factory 

in China, but that adds significantly to 

the cost of market entry. Importing the 

product can be a viable solution, but it 

can add complexity and may trigger 

tariffs depending on the product country 

of origin. 

(Continued from page 1) Forefront has been able to leverage the 

ASEAN-China Free Trade Agreement (ACFTA) 

to offer a hybrid manufacturing solution for 

several projects. This capability is not unique 

to Forefront. However, it does require a con-

tract manufacturer capable of managing the 

import/export side of the equation and a 

strategy for keeping product manufacturing 

cost competitive. 

For example, on one project, injection molding 

is done Forefront’s China facilities, while 

assembly and packaging of the products 

is done in its facilities in Singapore. From 

a Customs standpoint the product’s HS 

code transforms during the final assem-

bly and packaging process and the 

product’s country of origin becomes Sin-

gapore. 

The process has some complexity. For a 

device to qualify under ACFTA as a 

Singapore origin product, its regional 

value content from Singapore cannot be 

less than 25 percent. Additionally, if 

imported components used in final as-

sembly are classified as standalone 

medical devices (e.g., a syringe), they 

must be declared by the contract manu-

facturer and licensed by Singapore’s 

Health Sciences Authority. The end prod-

uct can be imported into China under 

ACFTA with zero duties and the device 

patent holder is able to register the 

product. 

As these examples indicate, where prod-

uct is built may drive cost considerations 

that go far beyond labor costs. Fore-

front’s President Walter Tarca explores 

these considerations in detail in a column 

in Medical Product Outsourcing. Access 

the full column here. 

Medical Product Outsourcing Magazine ran 

a column by Forefront’s President Walter 

Tarca on this topic in June. 

When outsourcing strategy may involve 

regionalization, it isn’t enough to have a 

contract manufacturer with a facility in 

the right location. That contract manufac-

turer must also have the expertise to 

properly align the supply chain, have 

access to efficient logistics infrastructure 

and assist in regulatory compliance.  

Supply Chain 

Supply chain expertise and logistics are 

often entwined. For example, Forefront 

Medical was supplying a customer with infu-

sion 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 sourc-

ing the entire set of four bags and infusion 

lines in Asia with Forefront could eliminate 

redundant logistics costs, increase visibility 

into inventory levels, improve quality and 

reduce production costs. The new process 

reduced total cost of the set by 22%. 

The primary driver of cost savings was 

reduction in transportation and inven-

tory costs. In the original model, raw 

roll form material was being shipped 

to two European manufacturers. Fore-

front Medical was shipping infusion 

sets to these manufacturers, as well.  

The manufacturers were then shipping 

final product to the customer. Raw 

material and finished goods inventory 

(Continued on page 3) 
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Supply Chain 

was spread over three suppli-

ers. This increased the number 

of transactions the customer’s 

supply chain management 

personnel needed to manage, 

plus made it more difficult to 

maintain real-time visibility 

into raw materials, work-in-

process and finished goods 

inventory status.  

Today, the customer’s team 

places orders with Forefront 

Medical. Forefront’s team 

manages the raw material 

supply base and optimizes ordering and 

stocking practices to minimize transporta-

tion and inventory carrying costs. The 

complete set ships to the customer. 

Logistics 

Forefront Medical’s team has significant 

experience in supply chain realignment 

to reduce logistics costs. Its facility loca-

tions have been selected for their prox-

imity to major shipping hubs and support 

infrastructure such as contract sterilizers. 

Its headquarters and manufacturing loca-

tion in Singapore capitalize on the fact 

that Singapore is a regional hub in 

Southeast Asia with high volume air and 

sea transportation options. IMD’s 2018 

World Competitiveness rankings rate it 

the third most competitive economy in the 

world.  

Forefront’s Xiamen, PRC facility is locat-

ed in the Xiamen Export Processing Zone. 

Xiamen was one of the first four special 

economic zones (AEPZ) in China and one 

of the few municipalities enjoying inde-

(Continued from page 2) 

pendent status in state economic planning. 

Xiamen is located on the southeastern coast of 

China, to the west of Taiwan Strait. This loca-

tion has made it one of the most important 

ports in China for international trade and 

cross-Straits trade. 

Changzhou, PRC provides both logistical and 

tactical advantages. The facility is located in 

the Jiangsu Wujin Economic Zone, where there 

is a designated medical technology park, 

known as the West Taihua Lake International 

Medical Industrial Park, which is in close prox-

imity to medical clusters in Shanghai and Su-

zhou.  

There is a globally renowned sterilizer in Su-

zhou and a China FDA office in the park. The 

park is located within 25 kilometers of local 

air and seaports, plus near the Yanjiang high-

way, which is the one of the main routes be-

tween Nanjing and Shanghai.  

Regulatory Support 

One of the most costly aspects of medical 

device manufacturing is meeting the regulato-

ry requirements of different mar-

kets. Often, the cost driver isn’t in 

established systems, but instead in 

the regulatory requirements learn-

ing curve found in new markets. 

Working with a contract manufac-

turer capable of supporting a glob-

al device marketing strategy in 

terms of validation testing and 

quality infrastructure saves time 

and improves economies of scale. 

Conversely, when an OEM team 

provides that service and must 

bring the new contract manufactur-

er’s processes up-to-speed, internal 

costs increase. 

In addition to money saved by selecting 

a manufacturing partner with regulatory 

expertise and the appropriate quality 

system registrations, there may also be 

efficiencies found in their relationships 

with regulatory agencies. Contract man-

ufacturers who regularly work with the 

agencies relevant to your products rep-

resent a known supplier to those agen-

cies and understand the best contacts for 

addressing any issues that may arise. 

Forefront Medical has a dedicated Reg-

ulatory Affairs team whose responsibili-

ties include product registration and CE 

marking; maintenance of the Device 

History Record (DHR) and technical file; 

biocompatibility testing; validation and 

support sterilization; updates on regula-

tions and communication of new/revised 

regulations; and intellectual property 

protection. 

Working with a contract manufacturer 

with supply chain, logistics and regulato-

ry compliance expertise helps ensure the 

outsourcing strategy looks at all options 

for reducing cost. 

From supply chain to efficient logistics to regulatory compliance, 

Forefront’s team provides a total solution in supporting its customers.  
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correct placement in the jig and/or 

fixtures and correct assembly at the 

end of the line. A central conveyor 

moves product between stations. Typi-

cally, 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 ad-

hesive 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 the product in final packaging. 

Much of the “labor” eventually done 

by robots can be done by actual pro-

duction 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 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 com-

prised of vibration bowls or a feeder 

system that delivers the first parts to be 

assembled to the first station.  Depend-

ing on the product’s cosmetic require-

ments, 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 proper-

ty position parts for subsequent assem-

bly operations. When robot arms are 

used, this positioning must be very pre-

cise. Vision systems are used to verify 

(Continued from page 1) 
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In addition to reducing labor content, auto-

mation improves quality by minimizing varia-

tion. 


