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Introduction
Texwipe offers a wide selection of non-sterile and sterile dry wiper products. 
All of Texwipe’s sterile (by gamma radiation) dry wipers are packaged in 
a header-opening-type bag, which protects the wipers from exposure to 
external contaminating factors, e.g., microbes. 

All sterile dry wiper products are marked with a three-year expiration date 
and the statement “Sterility of contents assured if package is unopened or 
undamaged.” It is important to know if the packaging is suitable for use for 
products having a three-year shelf life.

Purpose
A study was implemented to test the package integrity features. 

For this purpose, the guidelines from ISO 11607 – Packaging  
for terminally sterilized medical devices — Part 1: 
Requirements for materials, sterile barrier systems and 
packaging systems were used.

All header-type bags used for Texwipe dry wipers are made of a non-
porous polyethylene material. According to ISO 11607-1, three categories 
of tests validate the shelf life of a bagged product: the Integrity, Strength 
and Microbial barrier tests. Each test must be performed on three different 
product lots. The number of bags for each test must be 60 for a 95% 
confidence level. Texwipe performed all tests at a third-party laboratory, 
Nelson Laboratories in Salt Lake City, Utah.

Based on bag material and sterilization method (gamma-irradiation) used 
for sterile dry wipers, Texwipe selected the following tests from each 
category:

• Integrity Test – the Bubble Emission Test (ASTM F2096 – Standard 
Test Method for Detecting Gross Leaks in Packaging by Internal 
Pressurization (Bubble Test)1)

• Strength Test – the Burst Test (ASTM F1140 – Standard Test 
Methods for Internal Pressurization Failure Resistance of Unrestrained 
Packages2)

• Microbial Barrier Test (From ISO 11607-13) – the Whole Package 
Aerosol Challenge Test
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Bubble emission test (ASTM F2096)
Scope: Detects gross leaks in packaging (tray and pouch packages) with  
a method sensitivity to 250 μm (0.010 in.).

A sample is placed in a container filled with water at a depth greater than  
150 mm and is maintained at that level for 20 to 60 seconds. The package  
is pressurized to a minimum of ten inches of water (in H2O) and inspected  
for evidence of bubble emissions originating from the package or seals.  
A bubble emission is an indicator of a broken seal film.

Burst test (ASTM F1140)
Scope: Determines the ability of a package to withstand internal 
pressurization.

A probe is inserted into a sample package through a package port. The 
machine inflates and pressurizes the package until it bursts. The machine 
records the burst pressure. The burst failure location is also recorded.

Whole package aerosol challenge test 
Scope: Determines package integrity of a finished product package. This 
includes a whole package microbial challenge and subsequent sterility  
testing on the packaged product to determine if the indicator organism 
penetrated the package. 

The Whole Package Test procedure involves exposing the package to a large 
number of aerosolized Bacillus atrophaeus (ATCC 9372) spores having a 
particle size of 4.5 microns or smaller. Following the aerosol challenge, the 
package contents is tested with soybean casein digest broth looking for 
organism growth. The media is incubated and scored for the presence of  
the challenge organism. 

All testing was performed in compliance with US FDA good 
manufacturing practice (GMP) regulations 21 CFR Parts 210,  
211 and 820.

Figure 1. The experimental setup for performing the  
bubble emission test.

Figure 2. The experimental setup for performing the  
burst test.

Figure 3. Chamber being filled with sample bags before exposure to 
the aerosol containing Bacillus spores. 



Procedure
The experiment consisted of the following steps as shown in Figure 4.
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A total of 900 header-type non-sterile bags of three different lots were 
prepared for the experiment by inserting and sealing a wiper into each bag. 
This wiper will be used for microbial testing during the microbial barrier test. 
All bags were gamma-irradiated at the 21.6 – 40 kGy dose range.

One hundred-eighty bags were tested right after irradiation at the zero-
time point: 60 bags (20 bags from each lot) were tested for the Bubble 
emission test; another 60 bags (20 bags from each lot) were tested for 
the Burst test and other 60 bags (20 bags from each lot) were tested for 
Whole package aerosol challenge test. The test reports are presented in 
Appendix 1. The results are found in Table 1.

Another set of 360 bags was placed in a convection oven for accelerated 
aging: 180 bags – for 105 days at 50°C, which is equivalent to two years 
of real time aging and 180 bags for 157 days at 50°C, which is equivalent 
to three years of real time aging.

After aging, the bags were tested at the two-year accelerated aging 
time point and three-year accelerated aging time point using the 

same tests that were used for zero-time point: 60 bags (20 bags from each 
lot) were tested for Bubble emission test; another 60 bags (20 bags from 
each lot) were tested for Burst test and another 60 bags (20 bags from each 
lot) were tested for Whole package aerosol challenge test. The test reports 
are presented in Appendix 2 for the two-year time point and in Appendix 
3 for three-year time point. The results are summarized in Table 1.

Another set of 360 bags was placed in the storage for real time aging: 180 
bags – for 24 months (2 years) and 180 bags – for 36 months (3 years).

After aging, the bags were tested at the two-year real-aging time point 
and three-year real-aging time point using the same tests: 60 bags (20 
bags from each lot) were tested for Bubble emission test; another 60 bags 
(20 bags from each lot) were tested for Burst test and another 60 bags (20 
bags from each lot) were tested for Whole package aerosol challenge test. 
The test reports are presented in Appendix 4 for the two-year real-aging 
time point. The three-year real-aging samples will be ready for testing in 
Jan 2021. The results are summarized in Table 1.

Test at  
zero-time point:

• Bubble test (60 bags)

• Burst test (60 bags)

• Whole package 
microbial challenge  
(60 bags)

Test at 2 years  
time point:

• Bubble test (60 bags)

• Burst test (60 bags)

• Whole package 
microbial challenge 
(60 bags)

Test at 3 years  
time point:

• Bubble test (60 bags)

• Burst test (60 bags)

• Whole package 
microbial challenge 
(60 bags)

Test at 2 years  
time point:

• Bubble test (60 bags)

• Burst test (60 bags)

• Whole package 
microbial challenge 
(60 bags)

Test at 3 years  
time point:

(Tests will be completed 
in January 2021)

• Bubble test (60 bags)

• Burst test (60 bags)

• Whole package 
microbial challenge 
(60 bags)

105 days (2 years)
(180 bags)

24 months (2 years)  
(180 bags)

157 days (3 years)
(180 bags)

36 months (3 years)  
(180 bags)

Figure 4. A diagram of the experimental setup and activities, including the number of samples collected, separation of tthe accelerated and real time aging samples and the 
testing performed for each set of samples.

Test at zero-time point 
(180 bags)

Accelerated aging 
(360 bags)

Real time aging 
(360 bags)

Sterilization by gamma-irradiation 
(900 bags)

Non-sterile Product packages 
(900 bags)
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Results
The results for all tests are summarized in Table 1.

Table 1. The results of the Bubble Emission test, Burst test and Whole 
package microbial challenge test for time zero, accelerated aging and two-
year real time aging samples.

Test name
Zero-Time 

Point Result

Two-Year 
Accelerated 

Aging 
Result

Three-Year 
Accelerated 

Aging 
Result

Two-Year 
Real Time 

Aging 
Result

Bubble 
emission 
leak test

No leaks for  
all 60 

samples

No leaks for  
all 60 

samples

No leaks for  
all 60 

samples

No leaks for 
all 60 

samples

Burst test 
pressure 
(in H2O)

Average =  
1.83

Standard 
deviation = 

0.04

Average =  
1.83

Standard 
deviation = 

0.04

Average =  
1.86

Standard 
deviation = 

0.08

Average = 
1.76

Standard 
deviation = 

0.20

Whole 
package 
microbial 
challenge 

No growth 
60 samples

No growth 
60 samples

No growth 
60 samples

No growth - 
60 samples

Discussion 
Bubble emission leak test
All bags were completely immersed in the fluid. Each package was 
pressurized to a minimum of ten in H2O and inspected for evidence of 
bubble emission originating from the package or seals while underwater. 

The data results indicate that no leaks were observed for zero time 
point, for the two- and three-year accelerated aging time points 
and two-year real-time time points. The seal and film strength did 
not change over the accelerated and real time aging periods.

Burst test
For the test parameters, the pressure was set at ten pounds per square 
inch gauge (psig), and the test time for 60 seconds. The bag burst pressure 
and burst location were recorded as results.

The mean burst pressure was calculated for 20 samples from each lot,  
and then the average mean of all three lots was determined.

The average burst pressure did not meaningfully change throughout 
the experiment, indicating there is no change in the seal and film 
strength properties due to accelerated and real time aging. 

Whole package microbial challenge test
All bags were placed in a chamber and exposed to a microbial aerosol 
using Bacillus atrophaeus (ATCC 9372) spores to challenge the whole 
sterile barrier system. The wiper placed in the interior of the bag was  
tested for the presence of the indicator organism.

The test articles demonstrated 100% no growth following the 
extreme bacterial aerosol challenge throughout the experiment. 
Package aging (by accelerated and real time aging) did not affect 
the seal and film strength properties.

Conclusion
Three types of tests were used to measure the package integrity of the 
header-type bags used for Texwipe’s sterile dry wipers in order to confirm 
the three-year shelf life of this bag type. The tests challenged the integrity, 
strength and barrier features of the bag seals and film.

All tests showed a high performance of the seal and film barriers, high  
level of bag integrity and good strength at zero-time point, at two- and 
three-year accelerated aging time points and at two-year real aging time 
point. The tests for three-year real aging time point will be completed in 
January 2021.

These test results show that the Texwipe wiper products bagged in the 
header-type bags will remain sterile after three years of product 
storage. Products packaged in header-type bags may be stored 
and used during the three years after the manufacturing date 
without concern for sterility failure.

These test results show that the 

Texwipe wiper products bagged 

with the header-type bags  

will remain sterile after three 

years of product storage. 
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Appendix 1. 
A compilation of the Nelson Laboratories test results 
for the zero-time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 1. 
A compilation of the Nelson Laboratories test results 
for the zero-time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge



www.texwipe.com     |     9



10     |     www.texwipe.com

Appendix 1. 
A compilation of the Nelson Laboratories test results 
for the zero-time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge



www.texwipe.com     |     11

Appendix 2. 
A compilation of the Nelson Laboratories test results 
for the two-year accelerated aging time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 2. 
A compilation of the Nelson Laboratories test results for the 
two-year accelerated aging time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 2. 
A compilation of the Nelson Laboratories test results for 
the two-year accelerated aging time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 3. 
A compilation of the Nelson Laboratories test results for 
the three-year accelerated aging time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 3. 
A compilation of the Nelson Laboratories test results for 
the three-year accelerated aging time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 3. 
A compilation of the Nelson Laboratories test results for 
the three-year accelerated aging time point.

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 4. 
A compilation of the Nelson Laboratories test results for 
the two-year real time aging time point. 

A. Bubble emission leak test 

B. Burst test 

C. Whole package microbial challenge
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Appendix 4. 
A compilation of the Nelson Laboratories test results for 
the two-year real time aging time point. 

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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Appendix 3. 
A compilation of the Nelson Laboratories test results for 
the two-year real time aging time point. 

A. Bubble emission leak test

B. Burst test

C. Whole package microbial challenge
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For additional information, please contact Texwipe 
Customer Service at the number listed below.

Customer Service
+1.336.996.7046

Visit us at www.texwipe.com

Americas +1 336 996 7046 

EMEA +31 88 1307 410 

Philippines +63 49 543 0241  

China +86 512 6303 3700
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