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Results

• 85+  original contacts
• 60+  questionnaires distributed
• 25 returned
• Results analyzed
• Report sent to all participants
• IoPP Medical Device Committee will 

discuss results and make 
recommendations.

The type of organization is

72%

4%

0%

24%
0% medical device

manufacturer (MDM)
packaging supplier to
medical device ...
transportation
carrier/logistics firm
consultant/test lab to
medical device...
other
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My/our position(s) are best described 
as

16%

64%

4%

8%
8%

product oriented
(product
engineering...
packaging oriented
(package
developme...
managerial

support
(documentation,
testing, purc...
other (specify)

What portion of your organization’s business 
does medical devices represent?

72%

12%

12%

4%

0%

all or almost all
a significant majority
about half
a minority
small amount
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Check the organizations that your company or 
individuals within your company are members of.

0

5

10

15

20

25

AAMI/ISO

AdvaMed

ASQ
ASTM

IoPP
ISTA

NIPHLE

SME
Other (specify)

Vertical Scale in All Bar 
Charts is Number of Responses

2

8

0

11

21

18

14

8

18

Count

Other (specify)

SME

NIPHLE

ISTA

IoPP

ASTM

ASQ

AdvaMed

AAMI/ ISO

Choice

8.0%

32.0%

0.0%

44.0%

84.0%

72.0%

56.0%

32.0%

72.0%

Percent of Sample
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Does your company have a person or department 
responsible for all products packaging support?

76%

24%

Yes
No

Are there people responsible for packaging in your organization 
that are actively involved in your new product development 
team?

56%28%

16%

Yes, for all products

Yes, for some
products
No



Medical Device Packaging
Benchmarking Project

November 2002

Page 6

The size of your organization, based on 
employment, is

4%
12%

12%

24%12%

36%

micro-business (0-9
employees)
small business (10-49
employees)
medium business (50-
249 employees)
large business (250-
1000 employees)
very large business
(1000-4999 employ...
mega-business (5000
or more employees)

How do you develop and maintain 
packaging specifications?

25%

34%

33%

8% 0%
Internet-based specification
system (...
Database specification
system
Word processor-based
specification sy...
Other specification system
(specify)
No packaging specification
used
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Is your organization ISO 9000 series 
certified?

80%

16%
4%

Yes

No, but we use a
documented quality s...
No, and we do not use a
documented qu...

How would you rate your organization within the medical device 
industry in terms of packaging excellence?

40%

24%

20%

8%
8%

one of the best
top 10 percent
upper quarter
upper half
lower half
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For each of the following package types, indicate your 
organization’s usage for sterile medical device packaging by 
checking the appropriate column. 

0

5

10

15

20

25

Flat pouch

Gusseted pouch

Paper bag

Header bag

Thermoformed tray

Sterile fluid path product

Other or combination

Use never
Use seldom
Use occasionally
Use often
Use exclusively

5

4

1

8

4

5

1

Use 
seldom

7

4

2

5

0

4

4

Use 
occasionally

3

5

19

8

2

2

16

Use often

0

1

1

0

0

0

2

Use 
exclusively

Other or 
combinatio

n

Sterile fluid 
path 

product

Thermofor
med tray

Header bag

Paper bag

Gusseted 
pouch

Flat pouch

Topic

4

8

1

3

16

11

1

Use never
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At what point in the new product development cycle are these 
packaging types first addressed? 

0

5

10

15

20

25

Primary
packaging

Secondary or
sales unit
packaging

Distribution
packaging

Just before first
shipment
Product development
stage
Early product
development stage
Earliest concept
stage

What sterilization methods are used for 
your sterile medical devices? 

0

5

10

15

20

25

Gas
sterilization

Radiation
sterilization

Steam/heat
sterilization

Other methods,
including
plasma

No products
Some products
All products
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Indicate your organization’s usage of these selected packaging 
materials for primary packaging. 

0

5

10

15

20

25

Polyvinyl Chloride (PVC)

Polystyrene (PS)

Polyesters (PET)

Acrylics (XT)

Acylonitriles

Ethylene Vinyl Alcohol (EVOH)

Polyethylene, high density (HDPE)

Polyethylene, low density (LDPE)

Other single polymers

Tyvek, coated

Tyvek, uncoated

Papers

Laminated films

Metalized films

Coextruded films

Metal foil

Other (specify in Comments below)

Use never
Use seldom
Use occasionally
Use often
Use exclusively

1

3

6

3

5

4

1

0

5

3

3

5

2

2

0

5

8

Use seldom

1

5

4

7

8

4

7

2

4

5

7

2

2

2

1

6

3

Use 
occasionally

1

5

7

1

8

5

12

20

1

10

9

0

0

1

18

4

4

Use often

0

0

0

0

0

1

0

1

0

0

0

0

0

0

1

0

0

Use exclusively

Other (specify in 
Comments below)

Metal foil

Coextruded films

Metalized films

Laminated films

Papers

Tyvek, uncoated

Tyvek, coated

Other single 
polymers

Polyethylene, low 
density (LDPE)

Polyethylene, high 
density (HDPE)

Ethylene Vinyl 
Alcohol (EVOH)

Acylonitriles

Acrylics (XT)

Polyesters (PET)

Polystyrene (PS)

Polyvinyl Chloride 
(PVC)

Topic

9

11

6

11

2

9

3

1

8

6

4

16

18

17

4

8

9

Use never
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Which of the following are considered part of 
the packaging system at your organization?

0
2
4
6
8

10
12
14
16
18
20

primary product
package labeling

secondary or
sales unit

package labeling

distribution
package labeling

product
literature or
instructions

multi-language
interpretation

Does your company have a documented protocol, which guides 
the design, development and implementation of its medical 
device packaging systems?

75%

25%

Yes
No
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What resource(s) do you use when looking for guidance for the US and 
international regulatory requirements for medical device package material 
selection, package manufacturing and design performance testing?

0

5

10

15

20

25

ISO 11607 AAMI TIR 22 ASTM F2097 EN 868-1
thru 11

QSR (21
CFR Part

820)

Internal
resources

and
procedures

External
resources
including

consultants

Vendors Others
(specify)

2

12

11

19

14

13

12

12

22

Count

Others (specify)

Vendors

External resources including 
consultants

Internal resources and 
procedures

QSR (21 CFR Part 820)

EN 868-1 thru 11

ASTM F2097

AAMI TIR 22

ISO 11607

Choice

8.0%

48.0%

44.0%

76.0%

56.0%

52.0%

48.0%

48.0%

88.0%

Percent of Sample
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Which of the following ASTM Standard Guides does your 
organization use regularly in the development of medical device 
primary packaging?

0

2

4

6

8

10

12

14

16

18

F1585 Integrity Testing
of Porous Bar...

F1980 Accelerated
Aging of Sterile Me...

F2097 Design and
Evaluation of Primar...

What is your source for shelf life stability 
studies on new packaging materials?

0

5

10

15

20

25

Internal studies
using a written

prot...

Internal studies,
no written
protocol

Vendor data Other sources
(specify)

No not use this
data
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Which of the following ASTM Standard Test Methods does your 
organization use regularly in the testing of sterile package 
integrity or strength?

0

2

4

6

8

10

12

14

16

D903 Peel or
Stripping

Strength of
Ad...

D3078
Determination
of Leaks in

Flexi...

D6653
Determining

the Effects of
High...

F88 Seal
Strength of

Flexible
Barrier...

F1140 Internal
Pressure
Failure
Resis...

F1886
Determining
Integrity of
Seals ...

F1929
Detecting Seal

Leaks in
Porous ...

F2054 Flexible
Package

Seals Using
In...

F2095
Pressure

Decay Leak
Test for No...

F2096
Detecting

Groos Leaks
in Medica...

Other
methods,
including

internally d...

9

11

4

3

16

14

9

15

2

11

9

Count

Other methods, including internally developed procedures

F2096 Detecting Gross Leaks in Medical Packaging by Internal 
Pressurization (bubble Test)

F2095 Pressure Decay Leak Test for Nonporous Packaging With 
and Without Restraining Plates

F2054 Flexible Package Seals Using Internal Air Pressurization 
Within Restraining Plates

F1929 Detecting Seal Leaks in Porous Medical Packaging by Die 
Penetration

F1886 Determining Integrity of Seals for Medical Packaging by 
Visual Inspection

F1140 Internal Pressure Failure Resistance of Unrestrained 
Packages for Medical Applications

F88 Seal Strength of Flexible Barrier Materials

D6653 Determining the Effects of High Altitude on Packaging 
Systems by Vacuum Method

D3078 Determination of Leaks in Flexible Packaging by Bubble 
Emission

D903 Peel or Stripping Strength of Adhesive Bonds

Choice

36.0%

44.0%

16.0%

12.0%

64.0%

56.0%

36.0%

60.0%

8.0%

44.0%

36.0%

Percent of Sample
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Indicate your organization’s usage of these selected packaging 
materials for primary packaging. 

0

5

10

15

20

25

Polyvinyl Chloride (PVC)

Polystyrene (PS)

Polyesters (PET)

Acrylics (XT)

Acylonitriles

Ethylene Vinyl Alcohol (EVOH)

Polyethylene, high density (HDPE)

Polyethylene, low density (LDPE)

Other single polymers

Tyvek, coated

Tyvek, uncoated

Papers

Laminated films

Metalized films

Coextruded films

Metal foil

Other (specify in Comments below)

Use never
Use seldom
Use occasionally
Use often
Use exclusively

1

3

6

3

5

4

1

0

5

3

3

5

2

2

0

5

8

Use seldom

1

5

4

7

8

4

7

2

4

5

7

2

2

2

1

6

3

Use 
occasionally

1

5

7

1

8

5

12

20

1

10

9

0

0

1

18

4

4

Use often

0

0

0

0

0

1

0

1

0

0

0

0

0

0

1

0

0

Use exclusively

Other (specify in 
Comments below)

Metal foil

Coextruded films

Metalized films

Laminated films

Papers

Tyvek, uncoated

Tyvek, coated

Other single polymers

Polyethylene, low 
density (LDPE)

Polyethylene, high 
density (HDPE)

Ethylene Vinyl Alcohol 
(EVOH)

Acylonitriles

Acrylics (XT)

Polyesters (PET)

Polystyrene (PS)

Polyvinyl Chloride 
(PVC)

Topic

9

11

6

11

2

9

3

1

8

6

4

16

18

17

4

8

9

Use never
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How often do you utilize the following distribution package 
performance test protocols for evaluation of final packaging? 

0

2

4

6

8

10

12

14

16

18

20

ASTM D4169

ISO 4180

ISTA 1A or 1B

ISTA 1C or 1D

ISTA 1G or 1H

ISTA 2A or 2B

ISTA 3C

Other ISTA Procedure

Internal procedure based on D4169

Internal procedure based on ISO

Internal procedure based on ISTA Proc...

Internal procedure based on measureme...

Other internal procedure

Use never
Use seldom
Use occasionally
Use often
Use most of the time

2

3

2

2

1

4

4

4

3

4

8

0

3

Use seldom

1

2

3

1

2

2

2

1

1

2

4

1

0

Use occasionally

0

2

2

1

3

0

2

3

2

1

2

1

3

Use often

3

3

6

1

6

1

0

1

1

0

1

0

7

Use most of 
the time

Other internal procedure

Internal procedure 
based on measurement 
of distribution hazards 

(drop, vibration, 
compression, 
atmospheric)

Internal procedure 
based on ISTA 

Procedure

Internal procedure 
based on ISO

Internal procedure 
based on D4169

Other ISTA Procedure

ISTA 3C

ISTA 2A or 2B

ISTA 1G or 1H

ISTA 1C or 1D

ISTA 1A or 1B

ISO 4180

ASTM D4169

Topic

8

9

6

13

6

9

9

8

10

10

4

13

7

Use never
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When evaluating the results of a distribution tests, is product 
functionality (damage) part of the acceptance criteria?

96%

4% 0%

Yes

No, only package condition

No, acceptance criteria is
not used

Indicate whether your organization 
uses this technique or tool. 

0

5

10

15

20

25

Installation Qualification on primary...

Software validation

Biocompatibility tests for packaging ...

Expiration date sterile products

Bare product fragility tests (dam
age ...

Atmospheric extrem
e (tem

perature, hum...

Atmospheric pressure extrem
e testing

No

Yes
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For a design qualification test, which unit(s) of test are typically 
used? 

0

5

10

15

20

25

Single product package tested by itself

Single product package tested as part...

Sales unit package (multiple products...

Sales unit package tested as part of ...

Distribution package (multiple produc...

Distribution package (multiple produc...

Other product/package configuration

Never Test Configuration
Test Configuration Occasionally
Test Configuration Often

6

4

6

6

9

14

4

Test Configuration 
Occasionally

4

6

12

10

8

4

9

Test Configuration 
Often

Other product/package 
configuration

Distribution package 
(multiple products or 
sales units) as part of 
a unit load (example: 

pallet load)

Distribution package 
(multiple products or 
sales units) by itself

Sales unit package 
tested as part of a 

mixed load (in master 
shipper)

Sales unit package 
(multiple products) 

tested by itself

Single product 
package tested as part 

of a mixed load (in 
master shipper)

Single product 
package tested by 

itself

Topic

10

13

5

7

6

5

10

Never Test 
Configuration
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Select how validation runs are 
conducted.

29%

4%
63%

4%

Conducted at process
operating limits
Conducted at process
nominal or targe...
Both methods above are
used
Some other method is used
or not used

Other Results
• How many runs are typically completed to 

deem your primary package validated?  
– Most common answer= 3 (52%)
– 80% 3 or more

• I f sample size/plan is based on specific 
reliability, what are the parameters?
– Confidence

• 36% do not use
• Most common answer=95% (36%)

– Reliability
• 38% do not use
• Most common answer=95% (19%)
• 95 – 99% =  38%.
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Other Results

• Among those companies rated as 
best, there was little reported 
difference either in techniques used 
or in performance as compared to the 
sample as a whole, with the 
exception that the best showed:

• Much higher development activity 
(average of 19 vs. 11 per year)

• Somewhat higher recall, 483 and 
damage rates. 

Selected Comments
Also use foam or paperboard inside primary package.

We validate the master shipper or sterilization unit primarily. So, if a product is sterilized in a 10 pack shipper that is the 
unit we test.

I find that many people don’t do there packaging validations. More needs to be done to make manufacturers aware of the 
standards and other requirements and the need to do all the package validation up front.

Distribution performance testing conducted with packages using minumum seal strength;  Distribution performance testing 
configuration usually consists of multiple sales unit packages in a distribution shipper; process validations to ensure 
processes are in control and capable; package type used often, but not listed above (14)is flexible formed blister; 
Materials used often (17) and not listed are PP and nyon;

DOE’s, FMEA’s, Risk Analysis

Question 30: Single products in their own shipper are transit tested or single unit boxes of the same product are tested in 
the most likely order quantity and distribution shipper. I have never been able to rationalize the mixing of different 
products and quantities custom packed in a distribution shipper. I don’t know how you can test for any eventuality.

The answers provided will be different within the next 6 months. Corporate SOPs are currently being developed 
incorporating many of the ASTM F02 standards referenced in an earlier question.

The answers provided will be different within the next 6 months. Corporate SOPs are currently being developed 
incorporating many of the ASTM F02 standards referenced in an earlier question.
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Thanks to all participants!

Contacts:
IoPP Medical Device Committee

Curtis L Larsen: Curtis.L.Larsen@usa.dupont.com
John Spitzley: john.spitzley@medtronic.com

Dennis Young: dyoung@dyainc.com


