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e Topics
Quality risk management of maintenance of sterility;

Compatibility of the packaging filtration efficiency with the airborne microbial
challenge during the post-sterilization period;

Long-term recording of the airflow into the packages;
Current concepts to control maintenance of sterility;

Infection risks associated with exposure to terminally sterilized items which don't
meet the sterility assurance level 1:1,000,000:

Use of Cold Atmospheric Air Plasma Sterilization and continuous monitoring of
the airborne microbial challenge for in-process control of maintenance of

sterility:
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Compatibility of the packaging filtration
efficiency with the airborne microbial challenge
during the post-sterilization period
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i patibility of the packaging filtration
efficiency with the airborne microbial challenge
Law of Boyle (1662) and Mariotte (1676):

Airbor 1 | “
P x V = const. borne microbial challenge

No=AV,,, [m’] xn [CFU/m?
Charles law (1780): V~T

where
% % V5 = packaging volumes,
l =2 A Vi, =volume of airflow into the
l‘I l'2 package,
T = temperature of the gas
(measured in Kelvin),

N, x 100=Liltration efficiency (o) .1p-6  n = airborne microbial load
.0 100 N, = airborne microbial

challenge
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Long-term recording of the airflow into the packages
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Shelf life calculation for different packagings based on air pressure recordings from
July 15 to August 2, 2017 and on an airborne microbial load of 200 CFU/m?

R | |

PackaginAg métérial

Volume Filtration eff. Shelf life
[ml] (%) w = weeks, d = days

Paper/film pouches 150 98.40%)
Paper/film p. (double wrapped) 150 99 972)

Tyvek® 1-(_)_5—9-8’;»)Buches 150 > 99.991)

Baskets, double wrapped 2600 99.9992)
medical paper
Baskets,Kimguard One- 2600 > 99.99")
Step KC 400

1) Dala of filtration efficiency was taken from manufadur_of‘s IFU; ?) d.e_lli b au_:c_;hp.mag,; Py
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Current concepts to control maintenance of sterility
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CDC: Guideline for Disinfection and Sterilization in
ealthcare Facilities, 2008

»--- Mmany hospitals have switched to an event-related
shelf-life practice. This latter practice recognizes that the

product should remain sterile until some event causes the
item to become contaminated (e.qg., tear in packaging,
packaging becomes wet, seal is broken)."
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Infection risks associated with exposure to
terminally sterilized items which don’t meet the
sterility assurance level (SAL)
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Spread of hospital acquired infection caused by
recontamination of formerly sterile products

* Contamination of a large stock volume, that is used for
thousands single-dose products:

* Storage for a prolonged period that growth to higher
microbiological burden can occur:

* Application at high risk sites.
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Sporadic device-associated infections caused by
compromised packaging integrity are difficult to Identify

* because the microbiological status of the unopened
device can no longer be examined,

* because the cases occur isolated in time and location.
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Use of Cold Atmospheric Air
continuous air quality mon

Plasma Sterilization and
itoring for in-process

control of maintenance of sterility
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Efficienpy of Cold Atmospheric Air Plasma Sterilization on the
alrborne microbial load (number of CFU/300 cm?)

~ Stage

Outside

Inside

2

T

| |
| |

|
IV | Mean |

—

|
l
14.5 | 66.6

Reduction factor: 24

.

o - 3 ‘ T .‘ 'i.i

18TH WORLD STERILIZATION CONGRESS

BONN | GERMANY | OCTOBER, 4-7, 2017




Shelf life calculation of wrapped sterilized products stored at estimated 10
CFU/m?: results are based on air pressure recordings from July 15 to
August 2, 2017

Packaging | Volume | Filtration efficiency | Shelf life
(cm?) | - [%] | W =weeks, y =years

Paper/ﬂlm'pouches. TS50 99.97 | 120 w
double wrapped | |

Tyvek® 1059B 150 > 99.99
pouches |

Baskets, double 2600 99.999
wrapped paper
Baskets, Kimguard 2600 > 99.99
One-Step KC400 |
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Summary

* The compatibility of the barrier properties of the
packaging with the airborne microbial challenge can be

controlled by an automated long-term measurement
system.

* A data based assessment of the maintenance of sterility

at the sterility assurance level of 1:1,000,000 can help
prevent hospital acquired infections.
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Thank you for your attention
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