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Disclaimer

This presentation draws on in-process 
drafts currently in preparation within USPôs 
Microbiology & Sterility Assurance Expert 
Committee.

The interpretations and emphasis placed on 
subjects within this presentation are the 
authorôs personal opinion and not official 
USP positions.

The draft chapters issued by USP on these 
subjects (beginning in mid-2010) will likely 
differ somewhat from this presentation.
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J. Kirby Farrington, Ph.D., Lilly (ret) Auburn 
University 
Dennis Guilfoyle, Ph.D., FDA ORA
David Hussong, Ph.D., FDA CDER
Leonard Mestrandrea, Ph.D., Pfizer (ret.)
David Porter, Ph.D., Vectech
Donald Singer, GSK
Radha Tiramuli, Ph.D, USP Staff liaison



What I Will & Wonôt be Discussing

Included Subjects

Â<71>Sterility Testing (very briefly)

Â<1211>Sterilization & Sterility Assurance 
of Compendial Articles

Excluded Subjects

ÂJust about everything else



<71> Sterility 

Continued revision process in efforts to 
finalize the harmonized draft.

Eliminated any content in <1211> on 
sterility testing, leaving <71> as the 
only relevant USP content.



<1211> Completed Activities
Step 1 in the revision process was completed in 
2008.

Eliminated the entire discussion of sterility testing 
at the conclusion of the chapter. The only 
content in USP relative to sterility tests will be 
the harmonized <71>.

Eliminated the older radiation sterilization 
guidance & directed reader to ISO standards.

Comments recently received; course of action 
undecided.

Sets the stage for future changes.



<1211> Goals of the Revision
Started Here: Sterilization at a more basic level: more 
instruction, less standardization
Â Individual chapters on each sterilization method: allows for easier 

revision.

Â Separate gas & vapor sterilization: not the same process.

Â Separate dry heat sterilization & depyrogenation: not the same 
process

Â New chapters on chemical sterilization: no prior information

Â Aseptic processing as a separate chapter: not strictly a sterilization 
subject, needs better connection to other chapters

Â Update references throughout. New definitions for sterilization 
validation models. Clarify the role of the biological indicator. 
Clarify PNSU, SAL and risk to patient.

Â Integrate Endotoxin Indicator

Â Move BI monographs out of ñofficial chaptersò.

Â Allow for development of other needed content 

Finished Here: Separation of Sterilization content from 

Sterility Assurance content.



<1229> Main Points
ñIt is generally accepted that sterilized articles or 
devices purporting to be sterile attain a 10 ï6

microbial survivor probability, i.e., assurance of less 
than 1 chance in 1 million that viable bioburden
microorganisms are present in the sterilized article 
or dosage form. With process stable articles, the 
approach often is to exceed the critical process 
parameters necessary to achieve the 10ï6 microbial 
survivor probability (overkill) of any pre -sterilization 
bioburden. The sterility assurance of a sterilization 
process is attained through the use of a biological 
indicator; however its efficacy for any application is 
associated with the bioburden present during 
routine operation.ò



Bioburden & Biological Indicators

106

103

100

10-3

10-6

10-9

10-15

10-12

10-18

3 6 12 15 18 21 24 27 309

Biological Indicator

Death Curve

Bioburden

Death Curve

P
o

p
u

la
ti

o
n

Time

Comparative Death Curves



Overkill Method

ñOverkill sterilization is a process where the 
destruction of a high concentration of a resistant 
microorganism supports the elimination of 
bioburden that might be present in routine 
processing.  That objective can be demonstrated 
by attaining any of the following: a defined 
minimum lethality; a defined set of process 
conditions or confirmation of minimum log 
reduction of a biological indicator.ò 

Used wherever possible, consistent with impact 

on the materials.



Bioburden / Biological Indicator Method

ñBioburden/biological indicator sterilization is a 
method in which the incomplete destruction (or 
destruction of a modest population) of a resistant 
biological indicator can be used to demonstrate 
the capability of the process to reliably destroy 
any bioburden.  This is accomplished using 
detailed knowledge of the bioburden/biological 
indicator populations and their relative 
resistance.ò

Use where product quality attributes may be 
adversely impacted by severe processing 
conditions.



Bioburden Method

ñBioburden sterilization is a method in which 
multiple bioburden isolates from the material are 
evaluated for resistance to the sterilization 
method and to demonstrate the lethality of the 
process.  Frequent monitoring of the bioburden 
population and resistance is mandatory for 
success.ò

Used primarily for radiation sterilization, because 
of the inadequacy of biological indicators as 
ñworst caseò challenges.



Material Impact Consideration

ñThe choice of the appropriate process for a 
given item requires knowledge of sterilization 
techniques and information concerning effects of 
the process on the material being sterilized.  
Recognition that the selection of a particular 
sterilizing treatment (and the details of its 
execution) often represents a compromise 
between those conditions required to destroy the 
bioburden to the desired level and the impact of 
the sterilization process on the materials being 
processed.  Sterilization processes should be no 
more robust than required for certainty of 
microbial control to avoid adverse consequences 
to material quality attributes .ò



<1229> Sterilization Methods 
<1229C> ïChemical Sterilization ïnew

Â Includes aldehydes, oxidizers, halides, acids, bases

<1229D> ïDry Heat Depyrogenation

<1229F> ïSterilization by Filtration ïheavily revised

<1229G> ïGas Sterilization

Â Includes ETO, Chlorine Dioxide, Ozone

<1229H> ïDry Heat Sterilization

<1229L> ïSteam Sterilization of Liquids

<1229R> ïRadiation Sterilization

<1229S> ïSteam Sterilization of Parts

<1229V> ïVapor Sterilization ïnew

Â Includes H2O2, and Peracetic acid



<1229S> Steam Sterilization

Separated prior sub-chapter into parts 
<1229S> and liquids <1229L> to allow for 
differences, and greater clarity.

The ñoverkill approachò is the method of 
choice.

Separates processes where over-processing 
is not a concern from those where it is.

In theory parts sterilization has no upper 
limit, while terminal sterilization is bounded 
both above and below the desired process.
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