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The Science behind the Integrity of Single-Use Systems: Investigating
Liquid Leak and Microbial Ingress Mechanisms to Determine the
Maximum Allowable Leakage Limit
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' Sartorius Gottingen, India and France
" Corresponding author: Saeedeh Aliaskarissohi@sartorius.com

ntroduction Characterization of Liquid Leakage Mechanisms?

Integrity is a critical quality attribute of our single-use systems as an integrity breach can have dramatic impacts on patient

safety, operator safety or drug availability. Growing industry scrutiny of single-use system integrity (SUSI) is raising the need = Film patches from material of the Flexboy®, Celsius® and Flexsafe® bags
to develop good science behind reliable determination of liquid leakage and microbial ingress, as well as the appropriate = Artificial laser-drilled leak size between 2 um and 25 um

physical integrity testing technologies. The results of the experiments performed to understand the mechanisms of liquid =  Model Solution; Water & Tryptic Soya Broth

leakage and microbial ingress of SUSI are presented. A relation between liquid leakage and microbial ingress mechanisms =  Pressurize Test Assembly (70,150 & 300 mbar)

in single- use plastic containers are confirmed. Microbial ingress testing by the aerosolization and the liquid leakage test are » |eakdetection - Type of Leak/MALL

used to determine the maximum allowable leakage limit (MALL). Statistical analysis indicated the probability of MALL at a
certain defect size for each system.

With additional experiments a correlation between a certain defect size and the corresponding gas flow rate is found. The
MALL defined as a gas flow rate will link to a physical integrity testing system.

The methods provide an accurate way of predicting ingress, increasing safety down the line for drug manufacturers and
patients alike.

Leak Characterization
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Single-use Process Integrity Is a Key Industry & Regulatory
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Microbial Ingress Test with Aerosolization Method!

* Film patches from the material of the Flexboy®, Celsius® and Flexsafe® bags

= Artificial laser-drilled leak size between 1 um and 100 um - :

«  Aseptic filing with media Gas Flow Rate Through Laser-Drilled Microchannels

» Pressurizing of the test assembly (O, 70,150 and 300 mbar)
=  Aerosolization with 106 CFU/cm? of Bacillus atrophaeus
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