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NON-STHERH_ EHRHARMACEWIYICALS

V Containparticular number of microorganismsas a
resultof their nature.

V Quantities higher than acceptable threshold
and/or presenceof objectionablemicroorganisms

/N &

Spoilage of the Health threat t

phgrmaceutical consurpers
Y
1. Product recalls CONSEQUENC
2. Production shutdown OE

3. Losses In labor and manufacturilONTAMINATIC
4. Financial loss



NON-STHER L PHARMACEUIACALS

Although nensterile,

9 Quantity  yetdrmines
+

Safetyof the productand
efficacyof manufacturing
X Types

_ / of m.o Process
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W\Qcao Ar QN 2aNEh ImEHk @ o¥eseriduKhealK
threat to consumers might causadrug spoilageor
indicate the presencecofoothemnpaihogenichacteltaQ

Microbiological testing of nosterile pharmaceuticals

Microbial limit tests




QUALITVACCERTANEE (BRITERIAIGF
SWEERH_EI-RIHMWEIAIFSCALS

1 Quamtity of micreorganisms PER RS

(Quantitative tests)  QUALITY vs. QUANTITY

2. Absencecofispecifimdicator microorganiSne
(Quallitative tests) =




INDICA LR IO BUHEU DIUNADBMIEC KWK GEGANKDIVIS
(SRECIEEDIMCRODRGAINNISMS)

C almonella‘ Gastrointestinal system disorder(?@i)

Escherichia coF Fecal coliformand some strains
cause GIS dlseases

Pseudomonas aeruginos @pportUmsnc;« -
\IhiECIIOmS i
I’) ~ ‘\: ! ) ’J'*A,:\
A ) ' A QPAQ N
o Stap@ & OCCUS aureu- Skin and GIS infections
ARG, and toxic shock
# syndrome

Candida atbican Vaginitis

Bile tolerant Gram né&gativ Coliform and
: Opportunlstlc pathogen
bacteria

Clostridia ‘Wound intestinal a@ g:al infectio




INDICADE R O HECANTCONTANIDINATION

Coliform bacteria: E. coli " -

i Rodshaped Klebsiella COLIF@RM

U Gram negative Enterobacter BAC.,TER|A
U Nonspore forming ' Citrobacter

U Fermentlactosewith the production ofaC|d and gas
when incubated aB5¢37cCfor 24 hours

* Fecal Coliform bacteria:

BETTERINDICATORU Rod shaped E. col
FORFEECAL (i Gram negative
CONTAMINATION;  Non-spore forming
U Fermentlactosewith the production ofacid and gas
when incubated a#t4cCfor 24 hours




COLIFORMS: INDICATOR OF FECAL

CONTAMINATION OF PRODUCTS
S s the imdicative

Enterobactorniceae

Fecal Colrform

AT -
H\a+ | e
o MELLERS




BACTERIAN INDICAFORSIDOINOTINCLUDE ALI
OBJECTIONABELE(BACTERIAFRRESENT IN Tt
ONbIEONWIHND a 9 b ¢

THEUSEOF SEVENNDICATORBACTERIAOES
NOT MEAN THAT THE PRESENCBEF OTHER
BACTERIMIGHT NOT BEA PROBLEMOURING

QUALITEVALUATION

ROUTE OF APPLICATION AND WILL DETERMINE
DELIVERSYSTENDFDRUG

INDICATION FOR USE (INTENDE THERE IS A RISk
CONSUMER) INVOLVED WHEN
1 CHEMICAL COMPOSITION OF OTHER
PRODUCT ICROORGANISM
I PRODUCTION PROCESS (FILTR PRESENT

HEATING, DRYING...)




NON-STHER L BHARMACEUIACALS

V Manufactured under aseptic conditions

< GMP,

X aseptic thecnigues
X Environmental control
x Personnel and equipmeniaay
\ sanitation

BUT

X Processes arOTcontrolle (NGE%S

the number of
m 'croorganisnﬁ

Necessary to)
control the
presence and

As regularly a

x Water, air and environmental- sterile

monitoringare NOTperformed

manufacturing

of non sterile products

Limit testing Is 'mportant for quality control analysis




RAYY NS ERRIAOS AR AMKREINEED
MICRGBBAALIMNIMETESG ING

Microcrystalline Cellulosd
Capsule Shells
Magnesium Stearate
Xanthan Gum

Sodium Starch Glycolate
Lactose Monohydrate
Lactose Anhydrous

Talc

Powdered Cellulose
CelluloseAcetate
Povidone

Copovidone
Hydroxyethyl Cellulose
Hydroxypropylcellulose
Sugar

Mannitol

NF Corn Starch

Glucose
Croscarmellose Sodium |
Cotton Coll
Sugar Spheres
Opadry




CATEGORIES OENONS EEPRILEVRHARMACE
PRODUCT I

X Metered-doseand dry powdeinhalants
x Nasalsprays
x Oftics

x Vaginalsuppositories Decreasingisk
X Topicals Water activity | Of contamination

X Rectalsuppositories @
x Oral liquids (agueous)

. . . anufacturing
x Liquid-filled capsules ¥

X Oral tablets and powdefrfilled capsules
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Premium PowerPoint Templates\ S()ul'ceo

WHAT ARE THE

SOURCES OF
MICROBIAL .

CONTAMINATION
OF NONSTERILE
PRODUCTS




SOUREEHSFOBIOAONTAMINATION
1.) Rharmaeetiticbinpgrédients\(ARieidpte piw amam.

V Animal and plant origined raw materials naturally
containmicroorganisms

V Raw materials should be tested prior to use In
manufacturing

2.) Waier
V Water system must be validated.

VWater system and water should be monitored
regularlyto reducethe microbialload.

V Water system must bsanitizedregularly to prevent

microorganism colonisation and biofilm formation.
X+ Heal treatment XUV treatment

X:Chemicaltreatment X-:Filtration




S@JLRGBE(SF(QEIG@MTMINATION
3.) Egupmentaanadbutting@areas 2

V Buildingareasand equipment
shouldbe sanitizedproperly.

V Environmentalmonitoring Is
Important in order to reduce
microbialcontamination




SOURCESFOBIOANTAMINATION
4.) Manufactuting FRersanael anddaraneoniphaneatwitivG

V Normalflora in oral cavity, skin,nasopharynxetc.

V Face masks gloves Iaboratory
coat, hair coverers and safety]
glasseshouldbe worn

V Trainingof manufacturingand lab.
personnel




SOUREEHSFOBIOAONTAMINATION
5.) Air guality

VAIr is generally contaminated with moulds and
bacterialspores

V Air quality control of both living and non living
particulatesshouldbe carriedout.



Nonsterile Product Microbial Influences
Facility Dodm s uences rocess 1
Sy hdof Whwmes  Ooeed

Utensils
Personnel Flow Adjacent Areas
Facility
\\ / / | Samibaation

Nonproduct Contact
Equipment

InProcess

Matanials @V alidation
Product &
o Material

Figure 1. Factors that contribute to nonsterilé product bioburden.



NON-STHER L BHARMACEUIACAL
CONTANINATION

‘

Lessstringent GMPcompliance

Lack of functional microbial limit
testing (raw materials and finished
products)program

Lackof equipment sanitization and
environmentalsampling

INCREASES THE
RISK OF
CONTAMINATION
ALLOWS
OBJECTIONABLE
—MVICROORGANISNV
TO CONTAMINATI
PRODUCTS AND
INCREASES THE
LOAD OF

Lackof properlytrained personnel —

MICROBIAL
CONTAMINATION



MOSITCCONMNIQ NCAONVAMINAN | S

V Gram(-) rodsarethe m_pquommoncontammants

e Lack of
o TV R, process
Pseudomona < . "} @Lﬂ(:ml of
environment
Burkholderia cepaC| Water ards
Ralstonia pickettil material
origined
VMolds and yeasts are also among common
contaminants 7, .- Lack of personne

* h
\""m} Staphylococcus

V Gramg) bacterial— Streptococcus |

lene

S \Bacnlus [~ Personnel
ﬁ'-%;gi - origined
T o > Clostridium  _



SIGNIFICANCE OF THE PRESENCE

OF MICROORGANISMS IN NON-
STERILE PHAMACEUTICAL

FORMULATIONS

' |.) Headllth threat o consuness

S . i) Spollageoppharmaceitica




IMPORTANCGFRFSPEBAC-RERIAIDINIIOAT C
|.) Heallth threat o consumaes's

Salmonella :: > GIS disease In healt
patients

Some strains oE. col \GIS disease healthy
patients

S. aureus > Skin and GIS disease in healthy patit

Pseudomonas, Opportunistic
Enterobacteriaceae PP

and others Infection



IMPORTANCEFORS USR BARCILERIALAIND | C.

Opportunistic:_Infections not seen in healthy patients but Iin :
AID = S BRI e |
IV fk AR SR At FOR THESE

TRANSELANIATI0M

3 LB PATIENTS,
X+ Immuncompronietppaiens [ LIMITSOF T
PRODUCT
X Patients with winttetimgdiise MUST BE
LOWER THA
X+ Newborn imnfanis FOR PEOPLE
WITH
X+ Eldetly ppegpte FUNCTIONAL
IMMUNE
BUigs. [Driiss Sisthots SYSTEM




TEST METHODS FOR ANALYSING
NON-STERILE PHARMACEUTICALS




MICROBIALIMIMMESTING




MICROEIALIMNMIMTETESEIMEDHOD:
According to USP, EP and JP, microbial limit testlr

IS divided Into 2 different tests:
V Quamniitative tests

U DETEERM NES TO TAHENNWN BERSF %
YEAS RANDIMOUE BDS-PRESE NAEINAMAE!

Microbial Bioburden:Totalnumberandtype of
microorganisms present in a pharmaceutical.
qualiGative--

V Qualiitative tests research-—

e e St
need lwwhgdm

Ut DET’EERMBEEPIREEESENGES@IFCSRECIFIC
IN DICAT@ R(OBIECT IO NABLE) MISROORGAN




MICROBIALIMMIMTETESVST(MLT,

MLT

Tosts for Specifies
Microorganisms

Microbial Enumeration
Tests (MET)

Determingtion for the

Most-Probable-

. presence or absence
g ‘ PN) - ‘
Membrane Flitration Plate-Count Method Nwoc:rcm::gy least of objectionable
microarganisms




MICROBIALIMMITETESTVSTIML T

METHODS

Total aerobic Test for
microbial specified
count organism

Membrane

filtration Plate count




MICROBIALIMMITETESEMEDHOD:
Threepharmacopoeia

USC ENa

o ,nrl Ar |'|, |‘t,‘, VO
1 U AFF y o (M =
u.s. Pha rmacopei ial Pharmacopoeia

nnnnnnnn

USP EP ﬂP

V Prior to 2006, usedtest methodsthat were similar
but widely variable In practice and acceptance
criteria.

VThey harmonized their testing methods,
specificationsand acceptancecriteria for non-sterile
pharmaceuticaproducts



MICROBIALIMNMITETESETMEDE O

@u&mwmnw METHDDE




QUANTITAMVETESTS

V The ability of the test to detect and
gueantifybacteria,yeastsand mouldsin
the presence of the product to be
testedmust be established

Validation

M

SUITABILITOF QUANTITATIVE TES




SWIPABITM ¥ FAQUANTIAMVETEST

Prepatation «dftiestsstiains

C Staphylococcus aureus

C Pseudomonas aeruginosa
C Baclillus subtilis

C Candida albicans

C Aspergillus brasiliensis

Test strains
for
guantitative
validation

VS aureus, P aeruginosa and Bacillus subtilis are

grown on SoybeanCaseinDigestbroth (SCDBat 37
oCfor 18-24 hours

V C.albicansis grown onSabouraud Dextroséroth at
20-25 oCfor 2-3 days andA. brasiliensiss grown on
Sabouraudextroseagarat 20-25 oC fors-7 day.






SWIPABITM ¥ FOQUANTIAMVETEST

Prepataiion dfttestsstiains

V Buffered sodium chloride peptone (BSCP¥olution,
phosphate buffer solution (PBS)or SCDBIs used as
diluentto maketest suspension

V Needto do 10fold serialdilutions becausemaximum

100 cfu microorganism inoculum is needed to be
obtainedin the further steps

V Use suspensionswithin 2 hours (stored at room
temperature)or 24 hoursif storedat 2-8 oC



Prepataiion dfttestsstsains

QY
\\\

1ml original —\v\
culture \ 1.0 ml m/m\m\

9ml

broth+ /| / ‘ ‘ ‘ i
Tml —~— / 1:10 1:100 /4 7 1:1,000 /1:10,000 /" / 1:100,000

original ~ dilution dilution , dilution dilution dilution
culture/ ' | ' '

)

Negaiive control | |
V Negative control is performed with only diluent

solutionhavingno microorganism Shouldbe no growth

In the final analysis

Growth prometion of the rmedia
V Allmediashouldbe testedfor growth promotion.

V Growth obtained must not differ by a factor greater
than 2 from the calculated value for standardized
Inoculum




Prepatation @ficraotganisms rahd iGrawth Braiotionste

Table 1. Preparation and Use of Test Microorganisms

ViCroorganism

ion of
Test Strain

Total Aerobic
Microbial Count

Toskal Yeasts and
Maolds Count

Suitability of Counting Method in the
Presence of Product

Total Aerobic
Microbial Count

Total Yeasts and
Maolds Count

Staphylococcus aureus
such as ATCC 65368,
NCIME 9518, CIP 4.83,
or NBRC 13276

Pseudomonas aenuginosa
such as ATCC %027,
NCIME 8626, CIP 82.118,
or NBRC 13275

Bacillus subtilis such as
ATCC 6633, NCIMB 8054,
CIP 5262, or NBRC 3134

Candida albicans such as
ATCC 10231, NCPF 3179,
IP48.72, or NERC 1594

Aspergillus niger such as

ATCE 16404, IMI 149007
1P 1431.83, or NERC 9455

Soybean-Casein
Digest Agar or
Soybean-Casein
Digest Broth 30°-35°
18- hours

Sovbean- Casein
Digest Agar or

Soybean- Casein
Digest Broth 30°-35°
18- hours

Sovbean-—Casein
Digest Agar or
Sovbean-Casein
Digest Broth 30°-35°
18-M4 hours

Sabouraud Dextrose
Agar or Sabouraud
Dextrose Broth
20°-25° 2-3 days
Sabouraud Dextrose
Agar or Potato
Dextrose Agar 20°-25°

5-7 days, or until good
sporulation is achieved

Soybean-Casein
Diigest Agar and Soy-
bean-Casein Digest
Broth <100 cfu
30°-35° 3 days

Soybean Casein

[igest Agar and Soy-
bean- Casein Digest

Broth < 100 cfu
3°-35° < 3 days

Soyhean-Casein
Digest Agar and Soy-
bean-Casein Digest
Brath < 100 ofu
30°-35 <3 days
Soybean-Casein
Diigest Agar < 100 cfu
3P-35° < 5 days

Soybean- Casein
[ipest Agar < 100 ciu

30°-35° <5 days

Sabouraud Dextrose
Agar <100 cfu 20°-25°
<5 days

Sabouraud Dextrose
Agar <100 ciu H°-25°

<5 days

Soyhean-Casein

Diigest AgarMPN Soy-

bean-Casein Digest
Broth < 100 cfu
30°-35° < 3 days

Soybean Casein

Digest AgarMPN Soy-

bean- Casein Digest
Broth =100 cfu
30°-35° < 3 days

Soybean-Casein

Digest AgariMPN Soy.

bean-Casein [hgest
Brath < 100 cfu
35" <3 days
Soybean-Casein
Dhigest Agar < 100 cfu

30°-35° < 5 days MPN:

not applicable

Soybean-Casein
Dipest Agar <100 ciu

30°-357 < 5 days MPM:

not applicable

Sabouraud Dexirose
Agar <100 cfu 20°-25°

<5 days

Sabouraud Dextrose
Agar < 100 cfu 20°-25°
<5 days




SWITABITM ¥ FORQUANTIVATRAE TE

Prepataiion af g Sapipies e besfested
V Water soluble products Dilute the 10 ml or gr of

the product1:10in BSCRPBSr SCDB

VNon fatty products Insoluble In Water. Add
polysorbate80 (1g/lt) after diluting 10 ml or gr of the
product1/10in BSCPBSr SCDB

V Fatty Products Dissolvein isopropyl myristate or

mix with minimum quantity of sterile preheated (40
oC)polysorbate80. Dilute 1/10with diluent.

V Transdermal patches Remove protective cover
sheets of 10 patches cover adhesive surface with

sterile gauzeand transferto 500 ml diluent. Shake30
minutes




SWIMABITM YFQRQUANTIVATRAE TE
Inoculation anddiluion

V Sufficientvolume of diluted microbial suspensions
added to the diluted product and to the POSITIVE
CONTROMWiIth no product (positive control will be

compared with _the result of product to assesthe
sultability of method).

V Thefinal inoculumof microorganismshould not be
more than 100cfu/ml.

V Thevolume of suspensiorof microorganismshould
not be more than 1%of that of diluted product.




INOCULATIONMANDIDILOTION

VY

Diluted Diluted
microorganism product



SUITABICMOFQUANTITAMNVETEST
RECOVERWANRUENUMERATION I OFOMIGROORE

IN THHE RRESENOE@FRRODUCT
1. PLATEQOQUNMEMETIFHODS

2. MEMBRANEIFIRARANONTMEDHOD
3. MOSIT PRGIE‘LBPEJIMBIMBEIRMWFH‘II}METI
‘V The least accurate method for microbial couhts
U Reguired!limit@frimicreorganismn

Which
to choose U Nature of the product

y depends




RECOVERY\ANDIENUMERATIONIOFOMICROORE

1. PLATECOUNMETHHODBS
V Perform plate count methods at least in duplicate

for eachstrain andusethe mean(avarageount

A. POURPPAATEEVIEOBIOD

1 mlof sample (diluted product diluted m.o +
neutralization agenj
_|_

15-20 ml of SoybeaiCasein Digest agar or Saborayd
Dextrose agar at 46C

Add to petri dish, stir and incubate as
stated in prepof test strains



POURPLATEIMETHOD

€a) T hhaeas prcorsr pylcaleas rrcall o

1 Ml ewwt

W& Inoculate empty plate g"‘" /’_r =2
D|Iuted
f/T "' FEsa==%« product

“a and

— — —_— bacteria
«» Add melted SCDA _ <’ S
(1520 ml)
«=» Swirl to mix _,“-' ——— ~§
— ‘ — -
“=®  Colonies grown on e = ?T::,;

solidified media e e



STTREAKOR DHREERENTTDILUTED SERIESCORMICROEC




RECOVERYIVANDI ENUMERATIONIOFEOMICROORGA
1. PLATECOQUNMETHAODS

B. SHREADPIRLAMEMEDHOD

VAdd 1520 ml SoybearCasein Digest agar or
SabouraudDextroseAgarinto a petri dish, allow it to
solididy

V Spreadat least0.1 ml of the sample(diluted product
+mM.0 + neutralizationageni overthe surface

V Incubateas stated in prep. of tedtrains.

V Count cfu of the duplicates,take the averageand
calculatethe numberof cfuin originalinoculum



SPREAD PLATE METHOD

-_- e — ——— ——

— 0.1 ml

3 & |noculate petri dish
— l —— containingsolid medium

r

Diluted product

and bacteria
[

g’\é ';:, Spread Inoculum over

iy surfaceevenly
; ; l

- : ) «» Colonies grow on

— \ surfaceof medium




RECOVERY\ANDIENUMERATIONIOFOMICROORE
2. MEMBRANEIEIEFRANONTMEDHOD

V Membranefilters with 0.45k Yporesize

V Sample(representingl gr of the sample generallyl0
ml) is transferredinto membranefilter andfiltrated.

V For total aerobic microbial count (TAMC) placethe
filter onto SoybeanCaseirDigestagar.

VFor total combined yeasts and moulds count
(TYMC)put the filter onto SabouraudDextroseagar.



!

ncubate at 35" C for 24 houns




RECOVERYJAND ENUMERATION I OFOMICROORG
3. MOSTPRROBABLE NBMEMIRN) MIEH3OD

The accuracyof MPN method is lessthan that o
plate countmethodsand membranefiltration.

V Not suitable especiallyfor yeastsand moulds

VThe MPN Is particularly useful for low

oncentrationof organisms

METHOD
V Preparel 0, 102and 10 dilutionsof sample

V From each dilution, add 1 ml to to each of three
tubescontaining9 ml SoybearCaseirDigestBroth.

V Incubateandanalyseaccordingo the table.




/ Undiluted

inoculum
1:1000

Inoculate 1.0 ml

into each of l 1.0 ml l 1.0 ml l 1.0 ml
3 tubes

Incubate l l l
Results i

[ 3 tubes positive| [ 1tube: positive] [T tube positive |

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.




MPN TFABL E

Table 1. For 3 tubes each at 0.1, 0.01, and 0.001 g inocula, the MPNs per gram and 95 percent confidence intervals.

Pos. tubes MPN/g Conf. lim. Pos. tubes MPN/g Conf. lim.
0.1 0.01 0.001 Low High 0.1 0.01 0.001 Low High
0 0 0 <3.0 - 95 2 2 0 21 4.5 42
0 0 1 3 0.15 96 2 2 1 28 8.7 94
0 1 0 3 0.15 HjL 2 2 2 35 8.7 94
0 1 1 6.1 1.2 18] 2 3 0 29 8.7 94
0 2 0 6.2 1.2 18] 2 3 1 36 8.7 94
0 3 0 9.4 3.6 B 3 0 0 23 4.6 94
1 0 0 3.6 0.17 18] 3 0 1 38 8.7 110
1 0 1 1.2 13 18] 3 0 2 64 17 180
1 0 2 11 3.6 3 3 1 0 43 9 180
Pl 20 i
1 1 1 11 36 B 3 1 2 120 37 420
1 2 0 11 3.6 21 3 1 3 160 40 420
1 2 1 15 45 2 3 2 0 93 18 420
1 3 0 16 4.5 421 3 2 1 150 37 420
2 0 0 9.2 14 B 3 2 2 210 40 430
2 0 1 14 3.6 421 3 2 3 290 90 1,000
2 0 2 20 45 421 3 3 0 240 421 1,000
2 1 0 15 3.1 420 3 3 1 460 90 2,000
2 1 1 20 4.5 421 3 3 2 1100 1801 4,100
2 1 2 21 8.7 9] 3 3 3 >1100 420 --




I

To verify suitability of,

Mean count of test
organismwith product must
not differ by a factor greatel

than 2from the value of

POSITIVEONTROL

(contains no_product)

>50% and < 20
3 I\/IPN|:> The calculated value_ frp
Inoculum must be within

05% confidence limits o
results obtained with
CONTRQL

1. Plate Count Method

2. Membrane Filtration




