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Rresentation Outhines

Miltroduction; USP andl Committee
R ="icroniological examination of
ponstErle products
SP—il12= Application of A, determination to
_ne' Sterle pharmmaceutical products

= —1711> Sterilization and sterility assurance of

..---':-._-E-*- =

=, -

&= Compendial articles
5 =1113> Microbial characterization, Id, and
Strain Typing
6. <1117> Microbiological best laboratory (optional)
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v\/r_f' [S'the:US, Pharmacepeia?="

UEPENCENT Organization
EBEkeoT definitions and
e ;_a‘i'rements

Jne flrst edition was
= publlshed on Dec 15,
1820. It was essentially a
“recipe book” for 217
drugs.

—
,_;-
..—-—
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2may have DeEen a Non geneticiexcuses:
for Great Great Grandparacting

More
Medicine

PDA Metro Chapter, Sept 23,
2010 Dr Guilfoyle




e USE. estanlishes

T —— i —

e | mr
SNVETIItions
= r SCriptions

tandards for ldentity, Quality, Strength,

'—'_

Purlty, Packaging and Labeling
® |t s an “evolving” document
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S
WSP | egal Status of the

OffICIa| Compendla

P ——— i —— .

> Ir r= EIErences to the USP are found In
SEV yeral sections of the Federal FD&C Act.

A may’ enforce compliance with official
5_ = andards In USP-NF under the
'adulteratlon and misbranding provisions
of the FD&C Act.

—a

=
__-.,"-1-'- -
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S Genernal Chaptersr"

T —— i —

=61 LATORY Flrst section- “General
r 25 s and Assays™ Chapters are numbered
rrr n<1> to <999>

' __NFORMATIONAL (NOT a requirement):

—
i —
.._'l.

-|r
_,...
—"
i
.
e

= Second section “General Information”

~ Chapters are numbered from <1000> to
=1999> Expert advice; general and
detailed chapters (13-primarily Micro)
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gSiEViciobiology and Sterility ASSUaice s
EMOE Committeer2010-2015 (new: cycle)

SNEIIES Akers, Chalrman Russell Madsen
5 Jianghong Meng
- Sgoe Sutten Leonard Mestrandrea
aaiesiAgalloco Rainer Newman
: ___'J:'*'F.E iprAshitekar Donald Singer
== =rAnihony Cundell Edward Tisdwell
= Karen McCullough
® Mickey Parish, FDA liaison
e Dennis Guilfoyle,FDA liaison Radha Tirumalai USP

e David Hussong, FDA liaison Staff liaison
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—
PYAreas ofresponsinility

P ——— i —— .

> Mick blologlcal test methods and assays
MJ& -oblologlcal Monitering

= 1\ o ‘Respoensible for:
= Water

-l-;.'__
_.-__-.,
~
—
e

-~ — Antibiotics

— Monographs ( other than setting Microbial
Limits, Sterility and Bacterial endotoxin
specifications )

- o
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NewaluSEaVicrobiolegy. Informatienal
Btiapters- since 2005 —

—

P ——— i —— .

= O, 2= D)5IIeCIants and Antisepcs

<],_: Application or Water Activity
WEIErmnations: to Non-sterile
= Pharmaceut/ca/ Progucts

== Microbiological Best Laboratory
~ Practices

<1223> l/alidation of Alternative
Microbiological Methoas
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RevisedUSP Vicrobielogy Informational
SIEPLENS Since 2005+

<10 /‘2» DJsIlectanis arla Annsepnes

P ——— i —— .

S5 888 EIC70/9/0/0g)ca) exalinaton of onsterie
ijf ucts Acceprance criteria 1or Pharmaceutical
Ofr—*e‘ JAranons anad substances for Pharmaceutical use

My Werobiological Best Laboratory Practices

08> Steriity: lesting-Validation of Isolator Systems

Sterlization & Sterility Assurance. of
Compenajal Articles

<1222> Terminally Sterilized Pharmaceutical
Proglcts-Parametric Release
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e oseﬂ'“Rewsmns and New Chapters

-'"-r-"':-r

<11 Microbralfldentification
REVSECNNEW ChapterProposal tore
pliblished in PE 36(6) Nov-Dec 2010
Issue
B -1116> Microbiological Evaluation of
: Clean Rooms and Other Control
ERvironments

Revision to be published in PF 36(6)
Nov-Dec 2010 Issue
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giilie PIpEline of Microbiology EC

NE, diniormationalsChapter PFOES'saIS
Yy rEontamhationiControlNn NG
SterfierProduct Manufacturing
=X Isolators for Aseptic Processing
< Sterilization & Sterility Assurance of
;:15 Compendlal Articles

: Long Term fix

— Future chapters will address sterilization at an
iIntroduction level only section (discussed In
later slides)
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Sorhow:de.l reallysfeel... =

PDA Metro Chapter, Sept 23,
2010 Dr Guilfoyle




l\/lJ roblologlcal Examination ofi Nensterile
3 products:

Acceptance Criteria for Pharmaceutical
Preparations and Substances for
Pharmaceutical use
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=1 11> Acceptance criteria.for
e gheceutical prepanratiensy”
SSEhle 1 Acceptance Criteria for

MicrogioleeiczbO)Elivaciiegisiarileablesziefs

org SHhased onl route off Administration:
r AVICTICY M, specified microorganisms

SOral- agueeus and non agueous
,; = Rectal

=

-
-
e —

[~ - =
- -

=

== — Oromucosal, Cutaneous, Nasal, etc.

— Vaginal
— Transdermal
— [nhalation

Note: This table Is informational not
mandato ry PDA Metro Chapter, Sept 23,

2010 Dr Guilfoyle




1M Acceptance criteria for
Sienmaceutical preparations: —

digRedaition to the mlcroorganlsms listed! il Table 1, the

SiUIfiCEnCcE OO EMICIOPIOENISSNECOVESED
selldT e evaltiated In' terms off the following:

_;he USe ofi the product (eye, nese, etc)

.-""he nature of the product: does it support
S GlOWIN?

= Themethod of application

— Jihe intended recipient: risk may differ for
neonates, infants, the debilitated

— Jihe presence of disease, wounds, organ damage

Where warranted, a risk-based assessment of the
relevant factors is conducted by qualified

personnel PDA Metro Chapter, Sept 23,

2010 Dr Guilfoyle




12%Tcatlon of Walter Activitya(A,)
iEmnetion texNonsterile: Phammecettical™
Proelc) -ts— Introduction
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112%ication of ‘A Determination| to
INGristerile PharmaceuticalsProtiicts-
Intrediction

—

RUENEEIENMINation ofi the water activity of non-sterile
phElmeceltical dosage forms aids in the decisions
relrn bmgruertie following:

r\ gy 4m|2|ng proeduct formulations to improve antimicrobial
S Cffectiveness of preservative systems,

= =‘=‘Feducmg the degradation of active pharmaceutical

—— ingredients within product formulations susceptible to
- chemical hydrolysis,

C. reducing the susceptibility of formulations (especially
liquids, eintments, lotions, and creams) to microbial
contamination, and...
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= .112%'ication Of'A,, Determination to
NGYIStEre PhanmaceuticaliRretuCTs= ===

IntredUCLIGN (continued)

Diss V|d|ng 3 tool for the rationale for

re & Cinglthe freguency of microbial limit
,r. mg and screening for objectionable

= lcroorganlsms for product release and
B E?E“ﬂ* -
— stablllty testing using methods contained
~ IR the general test chapter Microbial
Enumeration_7ests 61 and /ests for
Spec/fiea_Microorqanisms_62 _.”
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—
<11’_: Application of A, Determlnatlo_m,to e
Nor rlle Pharmaceut1cal Products= Introduction

IR —

riedl ( ed mlcroblal imits testlng may be
_{fl@d throughi risk assessment. This
'Dction initesting, when justified, may

= entail forgoing full microbial limits testing,

..---"-‘.'.‘-_-El—l— .

= . —" _-_

_" "1mplement|ng skip-lot testing, or
eliminating routine testing.”

® Be very cautious with this suggestion
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12> Application of A, Determination o
Nogkgie; | Il5~Pharmaceu:[_i<:aI Products=alntioduction™ "

“Wrierl forrrtlEtiele) zie) zle|fedifsdrzll o fogfezl
dESAPE Tonm, candidate formulations should be
g\/rr Jated for water activity so that the drug
ore Juict may. be self-preserving, If possible. For

= xample, small changes in the concentration of
,:.:T *fsodlum chloride, sucrose, alcohol, propylene
= glycol or glycerin in a formulation may result in
the creation of a drug product with a lower
water activity that can discourage the
proeliferation of microorganisms in the product.”
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S
s> Sterilization and SUIlIty e

Assliliance of CGmpendlaI Artlcles
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. N
<] = Other Completed ActiVitiesi

————

SElminated the: entire discussion; oi sterlllty testing
ZIRIIENCONCILISION OREChaRIER e 0nly content
RSP EIatVE 1O SterlIty: tests will be in the
jerimonized <71>.

=limiiaied the older radiation sterilization guidance
SO directed! readers to 1SO standards.

> _Q-_':ss comments were received indicating we

J_ .ﬁ?hadnt gone far enough.

= %" [hat was deliberate on our part. The type of
revisions we are contemplating are far more
extensive.

e Each method of sterilization will have its own

chapter
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=d241> The Planned Revision

SNleIvIdual chaptersren; each sterlization
IRING O i
=YASEPLIC Processing as a separate chapter: not
Stnictly a sterilization subject, needs better
'nnection to other chapters

New definitions for sterilization validation
= models. Clarify the role of the biological
indicator (Bl). Clarify SAL and risk to patient.
— |ntegrate Endotoxin Indicator as well as Bl &
Chemical Indicator content.
— Proposed new chapters on next slide
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Propﬁﬁu Rdividual Chapters and
J\Jew lopics

S Cr ,r-p calRStenlizao) Sl

N oo

3 ..;-Heat DEpyregenation

s Radiation Sterlllzatlon
s Steam Sterilization in Autoclaves
® Terminal Sterilization using Moist Heat
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'\’___ = I\/Ilcroblal Characterzationyes
etlflcatlon anesStrain Typlng

‘ Baciflus Clostridium

Staphylococcus Streplococcus Salmonella
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pANEUIdance: Sterile Drug Products I
RIENCEd DY ASERTIC Processing—cGI\/IP, 20/

“ 2l el lory Controls ...
S erlVlicroniological media and Identification
Char=

PIeVIdesVital information for the EM' program.
|—~£ renmental isolates often correlate with the

= Contaminants found in a media fill or product
terility testing failure, and the overall

-"-7“ ‘envirenmental picture provides valuable
~ I@pfiermation for an investigator. Monitoring
crtical and immediately surrounding clean areas
as well as personnel should include routine
to the species (or, where
appropriate, genus) level.”
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pr—
A Aseptic Guidance, 2004

Lelg 'r C)fzii0] Y Controls, (contlnue)
5. Viegooioleeliezlmcelicnzipiel Lol priiileziilo)nle

t;.: Rimum, the program should require
eCIes (Or, Where approp., genus)
: In ancillary environments (l.e.

== +— Class 100; 000) at frequent intervals to

“= establish a valid, current database of
contaminants present in the facility during
processing ( and to demonstrate that cleaning
and sanitization procedures continue to be
effective)”
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pr—
A Aseptic Guidance, 2004

Lzigo; tory Controls, (Contmue)

—3,\ cooioleeliczl soeelizizigel lela; fcaen™

“Genol have peen shown to be

rru ‘elaccurate and precise than traditional
j gcnemical and

—F IESE! methods are especially valuable for

test, media fill contamlnatlon). However,
appropriate biochemical and phenotypic
methods can be used for the routine

PDA Metro Chapter, Sept 23,
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- FDA"Aseptic Guidance, 2004

g r
. I

o—

AlE S,r, iy Tresting
C. Irivestigeiion ai Sterlity Pasiivess
gRiNniualfpositiver stenlity test would be invalid

J(JJ\ JArantinstance in which: microbial growth
el | be UReguivocally ascribed to laboratory

oy, Only if conclusive and documented

;* _VIdence clearly shows that the contamination
=occurred as part of testing should a new test be
performed.... The investigation’s persuasive
evidence of the origin of the contamination

should be based on lat least the following:”

__-
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s N
- FDAASeptic Guidance, 20048
“1.1d entification (speciation))of the org-;mls-:rr-f in the sterility
LES

—

“Sterl y testiselates shouldl be
speci . Microhielogical menitering data
s'ﬁc 9E rewewed to determine If the organism
Iso fieunad in laboratory and production
vwonments personnel, or product bioburden.
A (e.g., nucleic
.aC|d pased) are valuable for mvestlgatlonal
purposes. When comparing results from
environmental monitoring and sterility positives,
poth should be performed using

the same methodology”
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e N
p=71= Sterility testingy == s
rvatlon andinterpretaoen of Results

P ——— i —— .

e test may be conS|dered Invalid enly it
ONE ___._or more: ofi the following conditions
| f Sulfilled:

d. fter determination of the

N Isolated from the test, the

= .growth of this (or these species)
may be ascribed uneguivocally to faults
with respect to the material and or the
technigue used Iin conducting the sterility.

teSt p roced u reP’I;A Metro Chapter, Sept 23,

2010 Dr Guilfoyle




3 i\'/] crobial Characterlzatlon

P ——— i —— .

> lnirgel piction

- JJJr 4on Off pure cultures

- Hrgf lary/ screening of microbial isolates

=3 Q"‘"i stallding, spore staining Biochemical screening

1_crob|al |ldentification by Phenotypic methods
-;":*Genotyplc Methods
— & Verification of Microbial Identification methods

e Phylogenetic Identification

® Glossary
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Gram Staining

> Coprliglelg pitfalls in this'method are that heat fixation
MEVACEUSELCliamE=positive cellsiio)stain Gram-negative,
e REIHEFCltUrEes ey QIverGram-vananle reacton.
UEINERee much; decolorizer may result in a false Gram-
pEvEvE result, andlnot using enough decolorizer may.
y];w,fjif ielse Gram-positive result.

=
. -

—a

mﬂ,ne Variation that has advantages in some situations IS

-.J—'— -

== 10 perform a methanol rather than heat fixation of the

= pacterial smear. In some cases alcohol fixation may give
more consistent Gram stain results. In either method a
Gram-positive and a Gram-negative control should be
Included to allow identification of errors in staining.

PDA Metro Chapter, Sept 23,
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——
l\/g Bbial Identification by Phenotypic MEtHods s

r JESE systems rely on spe(:lfled culture media

G teRrC o tonsS o racHEVerconsistent
l(lr‘f 1flcat|on

- rrrr f Iy ISelated stressed microorganisms by
SU culture from primary recovery may not result
a fiullifexpression of phenotypic properties

= Phenotyplc microbial identification methods
previde information that enables microbiologists
to make informed decisions regarding product
risk and to recognize changes in environmental
microfiora.

...-n_.--':h-._-un— =
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N _
Genotyplc Methods

—

“Canoiydle mlcroblal identification methods
gr.re__. iecretically"more reliable because
pUICIEIC acid seguences are highly

cuf served - Most microbial species.”

g Appllcable genotypic methods include
"“‘*"DNA—DNA hybridization, PCR, 16S and
23S rRNA sequencing, multilocus

seguence typing (MLST), pyroseguencing,
DNA probes, and analytical ribotyping.”

PDA Metro Chapter, Sept 23,
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S :
Genotyplc Viethodsis

Hern hybrldlzatlon @ff restriction
r]J UCIeasSErdigestshs powWerftlfand can e
errg_ Ve IR demonstrating differences between
Wyerstrains. If the banding patterns appear
de tical this shows only that that restriction

feenuciease has similar cleavage sites in that
_'_eglon Off the two organisms.

‘[Demonstration that the two organisms are the

Ssame
. each of which

yields bands in the area of interest. All bands
from the two organisms must be identical.

PDA Metro Chapter, Sept 23,
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Verfication of Microbial Identification
Metheds (1S, Sieli) ues
l\/IJr roolel |dent|f|cat|on tests Incltde
saroloclics NESISICIEmICalNEagents:

rem EHce erganisms, and instrumentation.
r '1 verlflcatlon of an Identification test

= smg an existing system for parallel
_t"_'{estlng of microbial isolates obtained from

routine testing (the number of isolates
tested may be as high as 50, and any
discrepancies in identification can be
arbitrated using a referee method)

PDA Metro Chapter, Sept 23,
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Verﬁ?&‘men of Microbial Identification
I\/Iethods - -

Z)NIESHE M= eWINEpresentativerstock
AIILOrES of different commonly isolated species

forz total of 50 tests
gyReontiiming that 20-50 organism identifications,

==l cludlng 15—20 different species, agree with the
;'f* Testltsiof a reference laboratory testing of split
— Sample In each case the appropriate quality
contrel erganisms, as recommended by the
supplier and the compendia, should be included

In the verification process.
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mﬁ - " g -
aiolyphasic Identification™ s

P ——— i —— .

 Ine oncept of polyphasm taxonemy
rer“ 16 assembly’ and use of many: levels
o Sihformation (e.g., microbial
S Gliaracterization, phenotypic and genotypic

I __ -l'

=

'data and origin of the microorganisms)
can e successfully applied to microbial
identification.
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2010 Dr Guilfoyle




- + -
Let’s just agree that...

Microglel [elegrifficettion Js b affiicelfeie ey
0 4 Slie that elkjectionable
rm fOprganisms are not present in our

g preducts
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-

il lVicroniological Best [Lanoratey;
Dreigijges - —

~
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—

USERESINi=Best Microbiological Lab Practices .

"
S

r\:,:;',_ NIGLE S—
(Jr OIROIAVIEDTA SecoerPS.uzo}gr.nent
Cor tro of Tfest Strains i

Colj Jthol of Equipment

e la" b Lay-out and Operatlons

- Tralnlng of Staff

e | aboratory Resources s

s Control of Data and Documentation
¢ |nterpretation of Results

PDA Metro Chapter, Sept 23,
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. _
Media Preparation

SCHItlre media central to guality eff Work in a
microbiology labh oo
2 Vel rufacturer s CoA

- \/\fr er —

5E|gh|ng ofi components -

..—-.-—_.-.'-—

-““ Do not overheat

e Solid media should not be re-melted more than
once

® Clean glassware

PDA Metro Chapter, Sept 23,
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Media, Sterages

> Trese oft gf Pragarec] grleclfzlcl coglesy]
SAgel susceptible to freezing
2 VIG olten agar should not be stored more
-__;E Jain 8 hours
“fl\ﬂedla should be labeled
: —— Batch or lot numbers

— Preparation and expiry dates
— Name of media

PDA Metro Chapter, Sept 23,
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MOuality Control Testing oflVEdiassss

A i edla must have GP
neral requirements
_—-z. DEGIfiC equirements - MLT & Sterility Tests
e pH (20710 revision cites <791> for guidance)

PDA Metro Chapter, Sept 23,
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m——
Vieimienance: of icrobiologicalfCultures™

IR —

> Cofy lrm ID of culture from culture
colls action before use

r{, usmtate cultures as per manufacturer’s
nstructions

-é'k USe a seed lot technigue, do not enter a
master vial more than once or refreeze
Sstock

® [rack number of passages (“Any form of
subculturing Is considered to be a transfer/passage”).

PDA Metro Chapter, Sept 23,
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PNEyouUt-and Operations

T —— i —

- Lz area should have separate “clean”
ane Hive culture” areas with different
_rr sCESS points, barriers

olator technology may be useful for
enhanced protection

s \When a sample has growth, all further
work In the “live culture” area

PDA Metro Chapter, Sept 23,
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S
Sample, Hanadling™

eical Parameters
— %duct (O sample) composition
SGontainer composition (I.e., polypropylene)
Tlme of storage (I.e., holiday weekend)

— Temperature of storage (Room temp or
— Refirigerator)

— Mixing requirements

PDA Metro Chapter, Sept 23,
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—
VIIE fc sielogicalViediasinculsatien T|me§"

SNEIRELION LMes Tor microbiological tests
Jea Sifian| 3! days duration should be
ressed A hours

B & incubate at 30 to 35°C for 18 to 72
3—? “hours.

—QC note: incubate for the minimum
Specified time during growth promotion
and suitability testing

-|r
P
—-
""_.- _—
-.—"_ | e—
————
m—
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iaining of Personnelis s

SAVIicrebiolegists;in phanmaceuticall support lak
BCHIoNId have academic traming in microbiology or
sellied health sciences
tiained in relevant SOPs

uperwsors
3 Should have appropriate education and training

Managerial training should include “supervisory
skills, budgeting, investigational skills, technical
report writing, and relevant SOPs.”

PDA Metro Chapter, Sept 23,
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—

SEAboratony RESOUIGES

I2l9pratory. manaeement IS responsihle for
IRERENIIEN EIBIELGIRAIESISUHTCIERT
iCEs 10, meet the existing testing
eq rements =

r' "Heriod of time between sample submission

sandlinitiation of testing should be tracked, as well
*as ‘the period of time between end-of-test and
report release (or test closure) should be tracked.
Significant delays in these measures are also
Indications of an under-resourced laboratory

staff.”
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Documentation

AN iU CGI\/IP
BNViCrobiologist training and verlflcatlon off proﬁ(:lency
- gwpment validation, calibration, and maintenance
"uipment performance during the test

= Medla lnventory and control
e = Critical components or test performed as per

..—-.-—_.-.'-—

— — procedure
— Data and calculations verified
— Reports reviewed by QAU or responsible manager
— Investigation of OOS

PDA Metro Chapter, Sept 23,
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—
Vigiatenance of AnalyticalREsuliiss

> Laig Wrlte=tig selogtifcl plc]tleles =
ate
=\aterial

==jlicrobiologist’s name

.

& Procedure number
= — [Decument test results
— [Deviations (if any)

— Parameters of test (equip., stock cultures, media
used In test)

— Management review signature

PDA Metro Chapter, Sept 23,
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S
LETPretation, o1 AssaysRestlts (1™

P ——— i —— .

SHIVE stlgatlon mto nen-conforming results
er eraIIy Shews one of two reasons:

Al errorn
~=~ =~ Product failure

d
el
..—-.-—_'
" -:__ o
i ___
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Interpretation ofiAssay Resultsiy(2)

o—

T —— i —

Miecr oe ologlcal data can be difficult to Interpret:

— Hi Jimen:microfiora are Uubiguiteus in lab and
| roductlon

= I\/Ilcrobes may’ not be homogenously distributed

=y .'_

= Within'a sample or an environment
= Sampllng errors are a great concern

— Recovery of CFU are subject to considerable
variability - may be around +/- 0.5 log,, unit.

Therefore, minor-differences:from the expected

2010 Dr Guilfoyle i
r elfalz e = = anrs ale al= l l =M




—

—

[terpretation,of Assay-Resulits (3)
frectve Action Plan
— Neaelgel i lelenaiiofiotislel

SENICACY Ofi cCorrective action shouldbe monitored
Pandraocumented

J_ F"alidated Test

Slhvalidation of a test due to attributable error must
serdecumented

: '23 Conflrmatory Testing (retesting)

— SOP’'should be in place to describe conditions for
confirmatory testing of results. Should not “test
product into compliance”.
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OIS OU Infepmationsms

T e

il finished

Thank You
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