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also exemptions related to cables and spare 

parts for equipment placed in the market pri-

or to July 22, 2019.  

The four phthalates are: 

• Bis (2-Ethylhexyl) phthalate (DEHP): max 

(Continued on page 2) 

RoHS 3 and Phthalates: An Overview 

The Business Case for Outsourcing 

Regulatory changes can have significant impact 

on product design and market competitiveness. 

One upcoming example of this impact is the 

expansion of the European Union’s (EU) list of 

Restricted or Hazardous Substances, commonly 

referred to as RoHS 3. The phthalates added to 

the list are driving a switch from polyvinyl chlo-

ride (PVC) to polyurethane (PU) in medical 

products including tubing, catheters and bags. 

As with other RoHS directives, regions outside 

the EU have followed suit in legislation that 

restricts these substances. And, economies of 

scale considerations ultimately drive medical 

device manufacturers to alternatives which are 

not restricted in any market. This article looks at 

the implications of this legislation. 

Overview 

EU Directive 2015/863 published on June 4, 

2015 added four phthalates to the list of re-

stricted substances in Annex II of Directive 

2011/65/EU, commonly known as RoHS 2. The 

provisions are set to take effect on July 22, 

2019. Category 8 Medical devices and Cate-

gory 9 monitoring and control equipment utiliz-

ing these substances can continue to be placed 

in the market until July 22, 2021. There are 

When outsourcing is discussed, the conversation 

often centers on its benefits in terms of labor 

cost reduction. The reality is that labor cost re-

duction is often only the tip of the iceberg in 

terms of outsourcing benefits. That said, there 

are differences in contract manufacturing 

breadth of outsourcing solution, geographic 

reach and internal resources that may limit 

some of these benefits. Consequently, it is im-

portant to determine the goals of an outsourc-

ing strategy before beginning a search for the 

optimum supplier. Three goals often overlooked 

in this strategy development are redundancy in 

manufacturing capability for risk mitigation, the 

ability to free internal manufacturing space for 

newer products and the ability to scale up man-

ufacturing volumes without adding internal ca-

pacity. 

The Cost Equation 

When manufacturing is done in-house, a medi-

cal device manufacturer absorbs all fixed and 

variable costs as they occur. The capital costs 

associated with large scale automated pro-

duction equipment such as injection molding 

machines and the specialized building fit-up 

they require are significant. When manufac-

turing is done at a contract manufacturer, a 

portion of those costs are deferred until the 

products are manufactured or eliminated en-

tirely. For example, when injection molding is 

outsourced, the customer may pay for the tool 

upfront, but pays for cost of the facility, labor 

and equipment utilized as product is shipped. 

And, given that the molding machines are typi-

(Continued on page 3) 

Forefront’s team can help in understanding the 

impact of alternative material selection and 

cost competitive manufacturing options. 
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RoHS III 

0.1% 

• Benzyl butyl phthalate (BBP): max 

0.1% 

• Dibutyl phthalate (DBP): max 0.1% 

• Diisobutyl phthalate (DIBP): max 

0.1%. 

These phthalates are primarily used 

as plasticizers to soften plastic such 

as PVC. Because phthalates that are 

incorporated into plastic materials 

are dispersed in the matrix rather 

than chemically bound to the plastic, 

they may be released out of the 

material over time. Certain 

phthalates are considered endocrine 

disruptors that can interfere with the 

body’s hormone system. There has 

also been concern about adverse 

reproductive and developmental 

effects.1 

According to technical briefing pub-

lished by the Lowell Center for Sus-

tainable Production, fetal exposure 

to phthalates has been shown to be 

correlated with maternal use of PVC 

products such as blood and plasma bags, 

intravenous bags and tubing. Intestinal 

feeding and dialysis equipment, cathe-

ters and gloves were also listed as po-

tential points of exposure. Phthalates 

may leach when the medical device is 

heated or when the PVC comes into con-

tact with blood, drugs or intravenous 

fluids.2 

Phthalate Alternatives  

Alternative plasticizers are being ex-

plored and include citrates, sebacates, 

adipates and phosphates. The challenge 

is that these alternatives also are not 

chemically bound to polymer and may 

also leach out. Most are not well studied 

in terms of their potential effects on hu-

man health and the environment. Docu-

mented effects include eye, skin and 

respiratory irritations, and effects on a 

(Continued from page 1) range of internal organs. Biodegradability 

and toxicity in aquatic environments are also 

concerns.3 

Researchers at the University of California 

Santa Cruz have been experimenting with 

nonmigratory plasticizers that attach the PVC 

polymer via a chemical bond and can’t leach 

out of the plastic.4 

PU eliminates the need for phthalates entirely 

as it is naturally flexible and does not require 

additives to maintain that flexibility. On the 

positive side, it offers significant stretchability 

and its abrasion resistance is superior to PVC.  

Formulations matter. Ester-based urethanes 

degrade with exposure to water and may be 

vulnerable to fungus growth. Ether-based 

urethanes exhibit superior hydrolytic stability 

and resist fungus growth. On the downside, 

PU is tackier than PVC which can result in 

more tangles.5 

Not surprisingly given the regulatory consider-

ations and health concerns, companies in Eu-

rope and California are now using PU for 

tubing. There has been a move away from 

PVC in both Europe and California. All that 

said, PU is typically higher cost than PVC and 

may not be suitable for all applications. 

There is no perfect drop-in replacement for 

PVC either in terms of alternative plasticizers 

or PU. Consequently, migration to alternative 

materials will likely involve tradeoffs. Fore-

front Medical Technology frequently works 

with customers in challenging product 

development situations that require 

careful analysis of market needs and 

potential solutions. Our team’s expertise 

in product development, materials selec-

tion and manufacturing can be an asset 

in addressing this upcoming regulatory 

change. 
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Business Case 

cally shared among several customers, 

the customer is only paying for 

the machine capacity utilized 

for their production require-

ments.  

Contract manufacturing also 

improves turns in financial 

inventory, given that raw ma-

terials and work-in-process 

inventory resides on the con-

tract manufacturer’s books 

and is not recognized as in-

ventory at the customer until 

finished product has shipped 

and, often, is entering the 

end market. This can improve 

the customer’s balance sheet 

and cash conversion cycle. 

Outsourcing to Provide Redundant Pro-

duction Capability 

One frequently overlooked benefit of 

outsourcing for companies that continue 

to do a portion of their own manufactur-

ing is the redundancy it can provide in 

terms of manufacturing resources. Dual 

facility strategies help place product 

closer to growing end markets and en-

sure resiliency in the face of a large 

scale natural disaster or supply chain 

disruption in one region. Using a contract 

manufacturer as part of that strategy 

spreads risk by utilizing already estab-

lished resources that can be scaled up or 

down as requirements change.  

Outsourcing to “Lift and Shift” Legacy 

Products 

Legacy products are often a drain on 

internal production resources. They may 

require outmoded production techniques, 

consume floor space and production re-

sources better utilized by new products, 

and have demand fluctuations that tie up 

a disproportionate share of production 

resources. They are also under the most 

(Continued from page 1) cost pressure, since competition from similar 

products increases with age. A lift and shift 

strategy to a contract manufacturer in a lower 

cost region can help reduce both labor and 

supply chain cost, plus free internal resources 

of production to handle newer, higher margin 

products. 

The Make or Buy Equation 

When product volumes increase rapidly, com-

panies manufacturing internally may need to 

increase production capacity. However, this 

strategy is not without risk. Is the volume in-

crease sustainable? Can capacity be added 

quickly enough? Does the increase in volumes 

require a higher level of production automa-

tion technology than currently utilized in the 

facility? How will a larger facility and/or 

equipment and personnel additions impact the 

overall internal cost structure? If personnel 

need to be added, does the local labor mar-

ket have qualified candidates? Outsourcing 

can provide clear answers on cost, timeline 

and capacity. More importantly, it is also a 

scalable strategy which can typically grow or 

shrink based on market demand. An internal 

manufacturing strategy paired with a strong 

outsourcing partner enables a device manu-

facturer to level load its internal production 

resources to desired capacity, while shifting 

demand variation to a contract manu-

facturer.  

Each of these options provides the op-

portunity for cost savings that 

go far beyond the benefit of 

lower labor costs. However, 

capitalizing on these benefits 

assumes selection of a contract 

manufacturer who is vertically 

integrated enough to fully 

support production require-

ments and capable of manag-

ing any supply chain or logis-

tics complexities associated 

with moving to a new region. 

Forefront Medical Technology 

offers a number of key capa-

bilities that help its customers 

tap the full range of cost re-

duction benefits associated 

with a strategic approach to outsourcing. 

These capabilities include: 

• A robust process for efficient New 

Product Introduction or Transfer of 

Work 

• The ability to support the original 

equipment manufacturer’s (OEMs) 

R&D team locally 

• Multiple facilities to provide redun-

dant capabilities  

• An engineering team capable of 

supporting product enhancements or 

cost reductions over time 

• The logistics expertise to minimize 

distribution costs 

• A vertically-integrated business 

model to more efficiently provide a 

seamless product commercialization 

solution 

• A strong quality infrastructure capa-

ble of supporting global regulatory 

requirements. 

Outsourcing enables a device manufacturer to pay for the capacity they 

use in injection molding. 



facturing regionalization strategies of our 

global customer base,” said Walter Tarca, 

Forefront Medical Technology’s President. 

“From Arrow Medical’s perspective, there 

Forefront Acquires a 20% Stake in Arrow Medical Limited 

are significant synergies in align-

ing with Forefront Medical Tech-

nology. Forefront’s strong frontend 

engineering capabilities combined 

with its breadth of manufacturing 

capabilities enable us to provide 

our customers with a much broad-

er set of manufacturing and sup-

port options. Our companies are 

both customer-centric and focus on 

superior quality and optimizing 

production processes, ensuring a 

common culture and approach in 

the solutions we provide,” said 

Jolene Atkinson, Arrow Medical 

Limited’s Managing Director. 

 

 

Forefront Medical Technology 

recently acquired 20 percent of 

Arrow Medical Limited, a British 

medical contract manufacturer 

specializing in textiles, RF weld-

ing, silicone injection moulding 

and cleanroom assembly.  

“We feel the transaction benefits 

our customer base in several 

ways. First, Arrow’s textile and RF 

welding capabilities broaden 

the portfolio of vertically inte-

grated manufacturing capabili-

ties we can provide. Second, we 

feel adding a UK manufacturing 

footprint enhances the support we can 

offer our European customer base. And 

finally, we see this as a good next step 

in more broadly supporting the manu-
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To learn more about Arrow Medical Limited’s capabilities visit: 

http://www.arrowmedical.co.uk/. 
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