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* Minimize risk of failure to comply
with sterilization validation
requirements
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Limited guidance

Conflicting information

Resources
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Audience Benetfits

CONSERVATIVE  ALIGNMENT MINIMIZE RISK
APPROACH OF RESOURCES




Guidance Documents
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Key Guidance Documents

Y ® =

. USP <55> Biological * ANSI AAMI ST79 — Comprehensive
Guide to Steam Sterilization and
Sterility Assurance

e 2004 FDA Guidance for Industry, Sterile
Drug Products Produced by Aseptic
Processing — Current Good

Indicators — Resistance
Performance Tests

. ilizati Manufacturing Practice (CFR 211
« USP <1229.5> Biological EN 285 Sterilization 8 ( )
Indicators for Sterilization ,
« AAMI TIR13 - Principles of Industrial ° EU SMP Al‘nne:; 1, Manufacture of Sterile
i i ati Medicinal Products
 USP <1117> Microbiological Moist Heat Sterilization

Best Laboratory Practices
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International Organization for Standardization

ISO 11135 Ethylene Oxide Sterilization

SO 11138 Biological Indicators

1ISO 17665 Moist Heat Sterilization

ISO 20857 Dry Heat Sterilization

ISO 14161 Guidance for Selection, Use, and

Interpretation of Results



Key Terms
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Key Terms

Biological Indicator - test system containing viable microorganisms providing a
defined resistance to a specified sterilization process
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Key Terms

* Sterility Assurance Level (SAL) - the probability of a single viable
microorganism remaining on a sterilized item, expressed as a negative
exponent (10-3109)

Increasing SAL Increasing
Numerical values ;4% 397 107 10 10° 10* Assurance of sterility

(Greaier prebahility of (L ener prebshibty of
servival of a single wirvivel of & nge

i o o g ) el 0 o g |
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D-value - the time required at a
specified temperature to reduce a
population of microorganisms by one
log or a 90% reduction in count
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Key Terms

// STERILIZER CHAVBER \\ * Sterilization - validated process
used to render the product free from

viable microorganisms

WRAPPED Condensate
PACK

STEAM % HEAT g STEAM
HUMIDITY ©

| |
\ STERILIZER DRAIN /
=
CHAMEER TRAP ' ' ‘ \




Performance Characteristics

Biological Indicator Quality
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Performance Characteristics

* Population - Determination of
Viable Count

* Bl population selection
required for SAL
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Performance Characteristics

__& S * [dentity - Microbial Identification

6. toebil BY-1  Verified to the strain

G thermontarcticus DSM9572T
72 G.thermoglucosidasius BGSCR5A1T
. cotdonriolyteus ATCCT00356 * Traceable to the reference culture

G. kaustophifus NCIMBESSTT
G. thermoleovorans DSMS36ET

ad . vulcani 35-1 : :
- 6. Muamicus N3 e Purity - no evidence of

G. thermocatenulgtus BGSC93AIT . . .
e mearccmor | CONtamination with other

6. jurassicus DSIT microorganisms
o 94 '—— G. uzenensis UT

G. subterraneus straln 34T

46 G. thermodenitrificans R-35647
P. loutus JCMSOT3T

s
0
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Performance Characteristics

* D-value - qualified for mode of 1,000,000
sterilization - resistance
specifications are provided by ISO
for example,

* With a D-value of 2 minutes at
121°C, it will take 12 minutes to
achieve a 6 log reduction of 10
challenge microorganism !

100,000

10,000

1,000

100

Mumbers of living bacteria
L]
Log10 of living bacteria

<

Time (min.)
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Performance Characteristics

e Survival-Kill

Bacillus atrophaeus NRRL B4418: * extent of exposure to a

Mean Population Recovery* (CFU): 2.4 x 10 Survival Time (Min.): 12.3 sterilization process under
defined conditions where there

Deo Value™* (Min. ***): 2.8 Kill Time (Min.); 29.0 is 3 transition from all biological
Dpn Value** (Min. **%): 1.1 Survival Time (Min.): 4.9 indicators showing growth to all
o ‘ biological indicators showing no

Kill Time (Min.): 11.4 gI'OWth

Incubate at 30°C to 35°C for 7 days



Responsibilities
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= - e i -STERIS
Re S p O n S lb 1 l ltl e S BIOLOGICAL INDICATOR CERTIFICATE OF PERFORMANCE

EXPIRATION DATE: December 23, 2026 DATE OF MANUFACTURE: August 5, 2025

* The manufacturer is responsible for et WO

Geobacilfus stearothermophiluy T953:

providing results for each of the i i

D-:Valpe®t (Min, **4) 2.0 Kill time (Min.}: 16.8

Tnwubateat 357C 10 60°C lor 7 days

required performance

Mean Fopulation Recevery® (CFU): 2.4 x 10° Survival Time (Min): 123
Deo Volue** (Min #+3): 2.8 Kill Tine (Min): 29.0

characteristics

Kitl time (Miny: 114
Inenhate ar 30 10 35 far 7 days

Crlany toning units sftora prel hest
#* Sarurated Steam. 121 H0.5Cor ﬂ!OlJOm"-'L TO using 100% DO, $4£1°C, 60010% Ril or 160L1°C Dry Heat
*#% | )etermined ut time of manulocture by fFaction negative prcedure after graded expoaure to sterilizarion conditions,

Store at 2°C w 24°C and between 30% to 80% RH, DO NOT use after the indicated expirvation dare.
Dispose of a3 you would a0y other miernhinlagical wasnz (121°C for a minimum of 30 minules).

This document certifies thul the bivlogical indlicator produgt lisded above meats STERIS™ quality sssurance specifications
and the perfarmanes critoria snpaested by the cument revision of the U}{sd-)‘iunc:- Pharmacopeis.

‘ N\ — o
[ N Y e

LA D - 3“-»‘ '3§

Qualily Systems Representitive:

Reviewed By | /(1‘ ,X,\ k'\)@,w\. ) : Uite: 2 &~ PP

leﬂrATlOVOFI TABILITY AND INDEMNITY
Nothing in this Cenificat lPt"lUmld e shall, ur s intended 1o, alice. expand, o diminish the terms and conditions of ssle
zoveming your purchase of the Biol ocined frome 81 1RIS. [0 na event, whether as a vesubt of breach of warzanty, or
tort (inchoding negligence and strice Tiabili all STERIS or its supplicrs he Tiuhle us a result of any stalement or Julul‘l.‘.\lu)’l
contamed in this Certificste of Performance. 1 addition, STERIS shall not be liabk: for way eonseyuentind vy incidertal
including, withnut Timication, Joss of use or damags to your products or eguipment, vost of substilute prodicts. o down
allegzdly esused by the Biologicu] Indicator Products. The sespunsibility of $ VRIS For dinages due 1 inniies o death cavsed h'
ologrical Intficator Prodiece shall be Binited to that pertion of such damages as inight be attributable tn the negligenoe or stact
Iy ur other lafuops condisel of STERIS.

QULETONNIZ (POSINGIS) v63 Vg ) of !

STERIS Corporation = 5960 Heisley Road = Meator, OH A4060-1834 USA = 440-354-2600

Pribagu wie Cor Rl ind . PACONTROLLED WHEN
PRATED
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Responsibilities

* End users are responsible for
confirming results of population
verification and Identity /Purity

* Verify appropriate D-value during
sterilization validation

* Determine D-value when using a BI
in an application outside of that
validated by the manufacturer




Population Verification

An example of conflicting information



Sterility Assurance & Quality Risk October
Management Conference 8th & 9th

ISO 11138
minimum of 4
units

SEUEIERES o Current minimum
units prior to Aug

1,2016 — aligned with ISO

Manufacturer
(example)
minimum of 10
units
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ISO 11138-1 Annex A USP <55> Manufacturer
1. Elute 1. Elute 1. Elute
2 Dilute 2. Heat 2. Dilute
3. Ice 3. Heat
3. Plate
4. Dilute 4. Ice
4. Incubate
5. Plate 5. Plate
5. Enumerate
6. Incubate 6. Incubate
7. Enumerate 7. Enumerate

Test Methods - Population Verification
I SSSSTTSLSLSBSBSBSLBLBLEEEEE
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Population Verification

* Key Differences
« Sample size
* Eluting - variety of options -
requires validation
* Dilution - before/after heat shock

* Variability in test methods leads to
variability in test results




Minimizing Risk
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Minimize Risk

Process
Validation

“The biological indicator manufacturer should
be consulted to ensure that the same

techniques and procedures are used, because
variations in testing procedures can affect the
population determination results.” ISO 14161

“If the user applies a different method from
that recommended by the manufacturer, the
method should be validated.” ISO 14161
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Minimize Risk
* Reduce variability by increasing sample size for averaging results
* This applies to sample size as well as replicates plated for incubation and enumeration

10 dilution 107 dilution
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 Validate the method used for elution
 Various options might work better for variety of BI's
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Minimize Risk
* Validate the method used for dilution, including when to dilute spore
suspensions — before or after heat shock and ice bath

Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7

D WAV VA VYA VA vE s

Bacteria/ml: 10° 10° 10" 10° 10> 10* 1000 100
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Minimize Risk
* Proactively understand the purpose of the BI's and the importance of using
validated test methods and acquiring BI's from a trusted manufacture

Facility Technical Quality BI
Audit Support Product
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Understanding D-value and how that
6 relates to your validated sterilization
cycle

° Is your sterilization validation based on
: SAL, overkill, bioburden, or a
Ya L
combination

A What is the potential product/patient
- impact of a Bl failure
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Minimize Risk

* Alignhment with the manufacturer

Validated Test Troubleshooting

Technical Servi '
echnical Services Methods Guides
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Conclusion

Guidance

Key Terms
Documents y

Performance
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Characteristics P

CONSERVATIVE  ALIGNMENT MINIMIZE RISK

APPROACH OF RESOURCES

Population

Verification Minimizing Risk




Thank youl!

Questions...
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