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TEQethylene
The recycling solution for medical packaging
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The Medical 
Packaging Challenge 

According to Practice Greenhealth, a nonprofit 
organization focused on environmental stewardship in 
health care, hospitals and medical facilities in the US 
produce more than 5 million tons of waste annually, 
with plastics representing a very large portion of this 
waste. 

However, due to a variety of factors, very little of it is 

recycled. 
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In response to this challenge, the Healthcare 
Plastics Recycling Council (HPRC) was formed, with 
a membership comprised of industry leaders such 
as DuPont, Johnson & Johnson, Cardinal Health and 
Kimberly Clark. This private coalition of industry peers 
across healthcare, recycling and waste management 
industries has one shared mission—to improve the 
recyclability of plastic products within healthcare.
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As part of this effort, the HPRC released a set of Design Guidelines for Optimal Hospital 
Plastics Recycling offering useful product and packaging design tips based on findings 
from a pilot study conducted by the Cleveland Clinic, Engineered Plastics and Waste 
Management. 

One such key finding was that while “operating room plastics can be safely and economically 
recycled, with overall less environmental impact for the production of recycled resin than an 
equivalent amount of virgin plastics…other significant challenges still remain throughout the 
other steps of the plastics life cycle.”

One of these considerable challenges is the fact that Sterile Barrier Systems (SBS) most 
often consist of more than one material, and hospital staff simply don’t have the time or 
interest in separating lids and trays for recycling. Accordingly, the HPRC Design Guidelines 
have tasked manufacturers with reducing or, better yet, eliminating the use of multiple 
plastic types within one discrete healthcare product.

In their report, the HPRC also examined life cycle assessments for a variety of materials 
and, as a result, due to resin lot traceability issues with recycled materials, recommends 
utilizing virgin materials like High-Density Polyethylene (HDPE)—which they have identified as 
having far less environmental impact than other virgin materials such as HIPS or PET—in the 
development of mono-polymer sterile packaging systems.

HPRC Design Guidelines for Optimal Hospital Recycling, 2011

n  Recycled Plastics 
- Ecolnvent Electricity

n  Recycled PP 
- Engineered Plastics Electricity

n Virgin PP

n Virgin HDPE

n Virgin PETE

n Virgin PMMA

n Virgin PS (HIPS)

Note: This graphic shows comparison of environmental impacts of recycling processes for recycled resin 
with EcoInvent Database data and Engineered Plastics data for manufacture of several virgin plastics.
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HDPE has also proven to be a cost effective option for 
medical packaging—with Resin Cost significantly below 
that for PETG, Part Cost well below that for PETG and 
HIPS and a Yield far greater than PETG or HIPS.
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Why HDPE?
Not only does HDPE have a lower environmental impact than other virgin materials, as 
evidenced by the HPRC life cycle assessment data, but it is also one of the most often 
recycled plastic.

• HDPE is widely used resin for plastic bottles

• In the US, 1.8 billion pounds of plastic were recycled in 2015

• 72 millions tons of plastic were recycled worldwide in 2015

• In addition to being recycled, HDPE is often “down cycled” into plastic lumber 

• Every ton of recycled HDPE bottles has the greenhouse gas equivalent of about 4 barrels 
of oil 

Additionally, HDPE scores well on the physical characteristics of Impact Resistance, Tear 
Resistance, Chemical Resistance, Denestability, Temperature Resistance and Surface 
Uniformity—making it a durable solution as well.

HDPE PET HIPS

Impact Resistance High Medium Medium

Tear Resistance High Medium Low

Chemical Resistance High Medium Low

Denestability Excellent Denest Denest Agent Required Fair Denest

Sterilization Options ETO/E-beam/Gamma  
and Some Autoclave ETO/E-beam/Gamma ETO/E-beam/Gamma

Temperature Resistance -60 to 230 -20 to 145 0 to 185

Custom Color Better Good Best (lower cost)

Tensile Strength Medium High High

Sunlight Resistance Medium Medium Low

Of course, as with any material, HDPE does have some limitations. Specifically, depending 
on the manufacturer, HDPE does not always fair well when it comes to dimensional stability, 
clarity or formability.  

HDPE PET HIPS

Dimensional Stability High Shrink High Medium

Clarity Contact Clarity Excellent Opaque/ 
Limited Contract Clarity

Formability Difficult Well Established Process Easy
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The TEQethylene™ Solution
Seeing the potential of HDPE as a viable solution for sterile barrier systems, TEQ worked with 
our suppliers to develop a better HDPE blend/tray to combat these known issues. The result 
was a material with:

P Better clarity over conventional HDPE for improved product visibility and seal inspection 
seal inspection 

P Better processing and dimensional control

Next, we selected Tyvek® (a commonly used breathable 
HDPE thermoplastic lidding) to create a mono-polymer 
sterile barrier system, with no need to dissemble lid from 
tray for recycling. Finally, we ensured that the lidding stock 
adhesive, while not HDPE based, would have a negligible 
effect on the recyclability of the finished product.

The Importance of Stability Data 
While developing a strong SBS solution such as TEQethylene that will help manufacturers 
be in alignment with the HPRC Design Guidelines is a positive step towards improving 
the recyclability of plastic products within healthcare, we recognize that changing SBS 
thermoformed tray materials usually necessitates the execution of a costly and time 
consuming stability study to demonstrate the maintenance of strength and integrity over 
time—presenting what may seem like an impossible roadblock to switching materials for 
many Medical Device Manufacturers (MDMs).

However, one of the most important considerations to be aware of when attempting to 
meet the requirements of Clause 6.4.1 of ISO 11607-1 for Stability Testing (Packaging for 
Terminally Sterilized Medical Devices—Part 1: Requirements for Materials, Sterile Barrier 
Systems and Packaging Systems) is that the source of the aging data does not have to be 
the MDM. In fact, when it is demonstrated that the device does not interact with the SBS 
materials over time, previously documented data for stability testing, such as that from a 
SBS materials supplier, is sufficient to be in accordance with Clause 6.4.1 of 11607-1.

For this reason, TEQ has enlisted the experience and expertise of their partners, medical 
packaging experts Spartan Design Group (SDG) and sealing equipment leaders Starview 
Packaging Machinery, Inc., to design and conduct a stability study to help their TEQethylene 
customers meet the requirements of ISO 11607-I for Stability Testing.
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TEQethylene Study Details
Scope:
Designed to provide evidence that Tyvek lids coated with three different adhesives, sealed 
to HDPE thermoformed trays and sterilized with three different methodologies will maintain 
seal integrity over time and that the materials used in this configuration will maintain certain 
strength attributes over time.

ADHESIVES HDPE
AGING INTERVALS 
(Accelerated & Real Time)

Oliver Tolas 18B Ethylene Oxide (EtO) – 2 cycles Controls – No aging. No sterilization

Oliver Tolas TP0260 Gamma radiation – 50 kGy T=0 Sterilization – To determine the  
effects of the sterilization process

Pefecseal CR27 E-beam – 50 kGy T=2 years/Accelerated Aging

T=5 years/Accelerated Aging

T=5 years/Real-time

Sample size = 30 each interval, providing a 95% Confidence with a 90% Reliability interval for attribute data.

 
Tray/Lid Tests: 
•  Visual Integrity Examination of the SBS seals per ASTM International F1886/ F1886M-09 

Standard Test Method for Determining Integrity of Seals for Medical Packaging by Visual 
Inspection

•  Integrity test on the SBS seals per ASTM International F1929-98 (2004) Standard Test 
Method for Detecting Seal Leaks in Porous Medical Packaging by Dye Penetration and 
Committee F02 WK23814.

•  Seal Tensile Strength per ASTM International F88/ F88M-10 Standard Test Method for 
Seal Strength of Flexible Barrier Materials

Flat Sheet Tests: 
•  Tensile strength per ASTM International D 882 Test Method of Tensile Properties of Thin 

Plastic Sheeting

•  Elongation per ASTM International D 882 Test Method of Tensile Properties  
of Thin Plastic Sheeting

•  Modulus of Elasticity per ASTM International D 882-10 Test Method of Tensile Properties 
of Thin Plastic Sheeting

•  Puncture per ASTM International D3763-10 Standard Test Method for High Speed 
Puncture Properties of Plastics Using Load and Displacement Sensors

•  Impact Resistance per ASTM D5420-10 Standard Test Method for Impact Resistance of 
Flat, Rigid Plastic S pecimen by Means of a Striker Impacted  
by a Falling Weight (Gardner Impact)
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Results:
With stability testing concluded, we can provide a report that presents:

•  Rationale for the HDPE stability testing project based on the requirements  
of ISO 11607-1

• Description of the SBS materials and configurations tested

• Listing of the tests conducted on the samples

• Test data for each configuration at each test interval

•  Analysis of the test data and a conclusion regarding the stability attributes  
for each SBS configuration and the SBS materials

• Biocompatibility data on the materials used  in the study

Conclusion
The task of improving the recyclability of plastic products within healthcare is an enormous 
one – and in order to achieve it, medical device manufacturers need to play a critical role– 
beginning with taking note of packaging design guidelines like those in HPRC’s released 
Design Guidelines for Optimal Plastics recycling.

This is precisely what we have done at TEQ with our TEQethylene sterile barrier system which 
utilizes a new, proprietary blend of HDPE in combination with Tyvek, a breathable HDPE 
thermoplastic lidding material, for a complete SBS solution backed by data that can help 
customers meet the requirements of ISO 11607-1 for Stability or dating claim verification.

Todd McDonald 
Director of Sales and Marketing 
todd.mcdonald@sonoco.com

800.874.7113 
www.TEQnow.com 
blog.teqnow.com | twitter.com/teqnow

For more information about TEQethylene, contact:
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