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4.05 Microbiological Examination of Non-sterile Products

Change to read as follows:

This chapter includes microbial entumeration tests and tests for specified micro-organisms.
For the test, use a mixture of several portions selected at random from the bulk or from the
contents of a sufficient number of containers. If test specimens are diluted with fluid medium,
the test should be performed quickly. In performing the test, precautions must be taken to
prevent biochazard, ' ‘ '

I. Microbiological Examination of Non-sterile Products: Microbial Enumeration Tests
These tests are harmonized with the European Pharmacopoeia and the U.S. Pharmacopeia.

1 Introduction A

The tests described hereafter will allow quantitative enumeration of mesophilic bacteria
and fungi which may grow under aerobic conditions. _ ‘

The tests are designed primarily to determine whether a substance or preparation complies
with an established specification for mierobiological quality. When used for such purposes
follow the instructions given below, including the number of samples to be taken and
interpret the results as stated below. o

The methods are not applicable to products containing viable micro-organisms as active
ingredients. , ' ’ ‘ '

Alternative microbiological procedures, mncluding automated methods, may be used,
provided that their equivalence to the Pharmacopoeial method has been demonstrated.

2 General Procedures . _ : o

Carry out the determination under conditions designed to avoid extrinsic microbial
contamination of the product to be examined. The precautions taken to avoid contamination
must be such that they do not affect any micro-organisms which are to be revealed in the test.

if the product to be examined has antimicrobial activity, this is insofar as possible removed
or neutralized. If inactivators are used for this purpose their efficacy and their absence of
toxieity for micro-organisms must be demonstrated.

If sarface-active substances are used for sample preparation, their absence of toxicity for
micro-organisms and their compatibility with inactivators used must be demonstrated.

3 Enumeration Methods : _ :

.Use the membrane- filtration method, oxr the plate-count methods, as prescribed. The most
probable number (MPN) method is generally the least accurate method for microbial counts,
however, for certain product groups with very low bioburden, it may be the most appropriate
method. : _ :

The choice of a method is based on factors such as the nature of the product and the
- required limit of micro-organisms. The method chesen must allow testing of a sufficient

samplesize to judge compliance with the specification. The suitability of the chosen method
must be established. '

4 Growth Promotion Test, Suitabi]ify of the Cdunting Method and Negative Controls -
4-1 General considerations

The ability of the test to detect micro-organisms in the presence of pro&uct to be tested
must be established. :

- Suitability must be confirmed if 2 change in testing performance, or the product, which may
affect the outcome of the test is introduced. -
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4-4 Growth promotion of the media :

Test each batch of ready-prepared medium and each batch of medium, prepared either from
dehydrated medium or from the ingredients described.

Incculate portions/plates of casein soya bean digest broth and casein soya bean digest agar
with a small number (not more than 100 CFU) of the micro-organisms indicated in Table
4.05-1-1, using a separate portion/plate of medium for each. Inoculate plates of '
Sabouraud-dextrose agar with a small number (not more than 100 CFU) of the
miero-organisms indicated in Table 4.05-1-1, using a separate plate of medium for each.
Incubate in the eonditions described in Table 4.05-1-1. -

For solid media, growth obtained must not differ by a factor greater than 2 from the
caleulated value for a standardized inoculum. For a freshly prepared inoculum, growth of the
Inicro-organisms comparable to that previously cbtained with a previously tested and
approved batch of medium occurs. _ .

Liquid media are suitable if clearly visible growth of the micro-organisms comparable to

‘that previously obtained with a previously tested and approved batch of medium occurs.

4-5 Suitability of the counting method in the presence of product
4-5-1 Preparation of the sample - :

The method for sample preparation depends on the physical characteristics of the product
to be tested. If none of the procedures described below can be demonstrated to be satisfactory,
an alternative procedure must be developed. -

Water-soluble products—Dissolve or dilute (usually a 1 in 10 dilution is prepared) the product
to be examined in buffered sodium chloride peptone solution pIf 7.0, phosphate buffer
solution pH 7.2 or casein soya bean digest broth. If necessary adjust to pH 6 — 8. Further
dilutions, where necessary, are prepared with the same diluent.

- Non-fatty products insoluble in water—Suspend the product to be examined (usually a 1in 10
ditution is prepared) in buffered sodium chloride peptone solution PH 7.0, phosphate buffer
solution pH 7.2 0x casein soya bean digest broth. A surface-active agent such as 1 g/L of
Polysorbate 80 may be added to assist the suspension of poorly wettable substances. If
necessary adjust to pH 6 — 8. Further dilutions, where neceasary, are prepared with the same

_ diluent. ' _ ' - o

Fatty products—Dissolve in isopropyl myristate, sterilized by filtration or mix the product to

be examined with the minimum necessary quantity of sterile polysorbate 80 or another

non-inhibitory sterile surface-active reagent, heated if necessary to not more than 40°C, or in
exceptional cases to not more than 45°C. Mix carefully and if necessary maintain the

* temperature in a waterbath. Add sufficient of the pre-warmed chosen diluent to make a 1 in

10 dilution of the original product. Mix carefully whilst maintaining the temperature for the

shortest time necessary for the formation of an emulsion. Further serial tenfold dilutions may

be prepared using the chosen diluent containing a suitable concentration of sterile
polysorbate 80 or another non-inhibitory sterile surface-active reagent.

Fluids or solids in aerosol form—Aseptically transfer the product into a membrane filter

apparatus or a sterile eontainer for further sampling. Use either the total contents or a

defined number of metered doses from each of the containers tested.

Trapsdermal patches—Remove the protective cover sheets (“release liner”) of the transdermal

patches and place them, adhesive side upwards, on sterile glass or plastie trays. Cover the

adhesive surface with sterile porous material, for example sterile gauze, to prevent the

patches from sticking together, and transfer the patches to a suitable volume of the chosen

diluent containing inactivators such as Polysorbate 80 and/or lecithin. Shake the preparation
vigorously for at least 80 min.

4-5-2 Inoculation and dilution _

Add to the sample prepared as described above (4-5-1) and to a control (with no test
material included) a sufficient volume of the microbial suspension to obtain an inoculum of
not more than 100 CFU. The volume of the suspension of the inoculum should not exceed 1
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the components of the sample to be 1nvest1gated For each of the micro-organisms listed in
Table 4.05-1-1, one membrane filter is used.

Transfer a suitable amount of the sample prepared as described under 4-5-1 to 4-5-3
{(preferably representing 1 g of the product, or less if large numbers of CFU are expected) to
the membrane filter, filter 1mmed1ately and rinse the membrane ﬁlter with an appropriate
volume of diluent. '

For the determination of total aerobic microbial count (TAMC), transfer the membrane
filter o the surface of casein soya bean digest agar. For the determination of total combined
yeasts/moulds count (TYMC) transfer the membrane to the surface of Sabouraud-dextrose
agar. Incubate the plates as indicated in Table 4.05-1-1. Perform the counting.

4-5-4-2 Plate-count methods

Perform plate-count methods at least in duplicate for each medium and use the mean count
of the result.

4-5-4-2-1 Pour-plate method ,

For Petri dishes 9 cm in diameter, add to the dish 1 mL of the sample prepared as described
under 4-5-1 to 4-5-3 and 15 — 20 mL. of casein soya bean digest agar or Sabouravd-dextrose
agar, hoth media being at not more than 45°C. if larger Petri dishes are used, the amount of
agar medium is increased accordingly. For each of the micro- organisms listed in Table
4.05-1-1, at least Z Petri dishes are nsed.

Incubate the plates as indicated in Table 4.05-1-1. Take the arithmetic mean of the counts
per medium and caleulate the number of CFU i in the original inoculum.

4-5-4-2-2 Surface-spread method .

For Petri dishes 9 cm in diameter, add 15 — 20 mL of casein soya bean digest agar or
Sabouraud-dextrose agarat about 45°C to each Petri dish and allow to solidify. If larger Petri
dishes are used, the volume of the agar is increased accordingly. Dry the plates, for example
in a laminar-airflow eabinet or in an incubator. For each of the micro-organisms listed in
Table 4.05-11, at least 2 Petri dishes are used. Spread a measured volume of not less than 0.1
ml of the sample prepared as described under 4-5-1 t6 4-5-3 over the surface of the medium.
Incubate and count as preseribed under 4-5-4-2-1.

4-5-4-3 Most-probable-number (MPN) method '

The precision and accuracy of the MPN method is less than that of the membrane filtration
method or the platecount method. Unreliable results are obtained particularly for the ,
enumeration of moulds. Fox these reasons the MPN method is reserved for the enumeration
of TAMC in situations where no other method is available. If the use of the method i is justified,
proceed as follows.

Prepare a series of at least 3 serial tenfold dilutions of the product as described under 4-5-1
to 4-5-3. From each level of dilution, 8 aliquots of 1 g or 1 mL are used to inoculate 3 tubes
with 9 — 10 mL of casein soya bean digest broth. If necessary a surface-active agent such as
polysorbate 80, or an inactivator of antimicrobial agents may be added to the médium, Thus,
if 3 levels of dilution are prepared 9 tubes are inoculated.

Incubate all tubes at 30 — 35°C for not more than 3 days. If reading of the results is difficult
or uncertain owing to the nature of the product to be examined, subeulture in the same broth,
or casein soya bean digest agar, for 1 — 2 days at the same temperature and use these results.
Determine the most probable number of micro- orgamsms per gram or milliliter of the product
to be examined from Table 4.05-1-3.

4-6 Results and interpretation
When verifying the suitability of the membrane filtration method or the plate-count method,
. a mean count of any of the test organisms not differing by a factor greater than 2 from the
. value of the control defined in 4-5-2 in the absence of the product must be obtained. When .
verifying the suitability of the MPN method the calenlated value from the inoculim must be
within 95 per cent confidence limits of the results obtalned with the control.
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5-2-3 Most-probable-number method _

Prepare and dilute the sample using a method that has been shown to be suitable as ‘
deseribed in section 4. Incubate all tubes for 8 — 5 days at 80 — 85°C. Subeulture if necessary,
using the procedure shown to be suitable. Record for each level of dilution the number of
tubes showing microbial growth. Defermine the most probable number of micrg-organisms
per gram or millilitre of the product to be examined from Table 4.05-I-3.

5-3 Interpretation of the results '

The total aerobic microbial count (TAMC) is considered to be equal to the number of CFU
found using casein soya bean digest agari if colonies of fungi are detected on this medium,
they are counted as part of TAMC. The total combined yeasts/mould count (TYMC) is
considered to be equal to the number of CFU found using Sabouraud-dextrose agar if colonies
of bacteria are détected on this medium, they are counted as part of TYMC. When the TYMC
is expected to exceed the acceptance criterion due to the bacterial growth,
Sabouraud-dextrose agar containing antibiotics may be used. If the count is carried out by the -
MPN method the caleulated value is the TAMC. :

When an acceptance criterion for microbiological quality is prescribed it is intérpreted as
follows: '

— 10t CPU: maximum acceptable count= 20,
—102 CFU* maximum aceeptable count=200, _
— 103 CFU: maximum acceptable count=2000, and so forth. -

The recommended solutions and media are described in Tests Hor specified

INIGrO OIganisms. ' ‘
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with an established epemﬁcatmn for microbiological quality. When used for such purposes
follow the instructions given below, including the number of samples to be taken and
interpret the results as stated below.

Alternative microbiological procedures, including automated methods may be used,
provided that their equnivalence to the Pharmacopoeial method has been demonstrated.

2 General Procedures

The preparation of samples is carried out as described in Mleroblal enumeration tests.

- If the product to be examined has antimicrobial activity, this is insofar as possible removed
or neutralized as described in Microbial enumeration tests.

If surface-active substances are used for sample preparation, their absence of toxicity for
micro-organisms and their compatibility with inactivators used must be demonstrated as
described in Microbial enumeration tests.

3 Growth Promoting and Inlub1tory Properties of the Media, Suitability of the Test and
Negative Controls

The ability of the test to detect micro-organisms in the presence of the product to be tested
must be established. Suitability must be confirmed if a change in testing performance, or the
product, which may affect the outcome of the test is introduced.

3-1 Preparation of test strains ‘ ‘ : C
Use standardised stable suspensions of test strains or prepare as stated below. Seed lot
culture maintenance techniques (seed-lot systems) are used so that the viable

microorganisms used for inoculation are not more than 5 passages removed from the original
master seed-lot.

3-1-1 Acrobic micro- orga.msms

Grow each of the bacterial test strains separately in containers containing casein soya bean
digest broth or on casein soya bean digest agarat 30 — 35°C for 18 — 24 hours. Grow the test
strain for Candida albicans separately on Sabouraud- dextrose agaror in Sabouraud-dextrose
broth at 20 — 25°C for 2-3 days.

Staphylococcus anreus such as ATCC 6538, NCIMB 95 18, CIP 4.83 or NBRC 13276,

Psendomonas aeruginosa such as ATCC 9027, NCIMB 8626, CIP 82.118 or NBR( 13275,

- E'scherichia coli such as ATCC 8739, NCIMB 8545, CIP 53.126 or NBRC 3972,

Salmonella enterica subsp. enterica sexovar Typhimurium such as ATCC 14028 or, 48 an
alternative,

Salmoneﬂa enterica subsp. enterica serovar Abony such as NBRC 100797, NCTC 6017 or
CIP 80.39,

Candida albicans such as ATCC 10231, NCPF 3179, IP 48.72 or NBRC 1594,

Use buffered sodium chloride-péptone solution pH 7.0or phosphate buffer solution pll 7.2
to make test suspensions. Use the suspensions within 2 hours or w1th1n 24 hours if stored at 2
goC. ,
3-1-2 Clostndia

Use Clostridium sporogenes such as ATCC 11437 (NBRC 14293, NCIMB 12343, CIP
100651) or ATCC 19404 (NCTC 532 or CIP 79.3). Grow the clostridial test strain under
anaerobic conditions in reinforced medium for Clostridia at 30 — 85°C for 24 — 48 hours. As an
alternative to preparing and then diluting down a fresh suspension of vegetative cells of €7
sporogenes, a stable spore suspension is used for test inocilation. The stable spore suspension
may be maintained at 2 — 8°C for 4 validated period.

3-2 Negative control

To verify testing eonditions a negative control is performed using the chosen diluent in

'place of the test preparation. There must be no growth of micro-organisms. A negative control

is also performed when testing the products as described under 4. A faaled negative control
requires an investigation.
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4-1-3 Quantitative test
4-1-3-1 Selection and subculture _

Inoculate suitable quantities of enterobacteria enrichment broth-Mosselwith the
preparation as described under 4-1-1 and/or dilutions of it containing respectively 0.1 g, 0.01 g
and 0.001 g (or 0.1 mL, 0.01 mL and 0.001 mL) of the product to be examined. Incubate at 30
— 35°C for 24 — 48 hours. Subculture each of the cultures on a plate of violet red bile glucose
agar. Incubate at 30-36°C for 18 — 24 hours.

4-1-3-2 Interpretation

Growth of colonies constitutes a positive result. Note the smallest quantity of the product
that gives a positive result and the largest quantity that gives a negative result. Determme
from Table 4.05-11-2 the probable number of bactena

4-2 Escherichia coli _
4-2-1 Sample preparation and pre-incubation -

Prepare a sample using a 1 in 10 dilution of not less than 1 g of the product to be examined
as described in Microbial enumeration tests and use 10 ml or the quantity corr35pondmg tol
g or 1 mL fo inoculate a suitable amount (determined as deseribed under 3-4) of casein soya
bean digest broth, mix and incubate at 30 — 35°C for 18 — 24 hours

4-2-2 Selection and subcaliure . '
- Shake the container, transfer 1 mL of casein soya bean dizest brothto 100 mL of

MacC’onkey broth and incubate.at 42 — 44°C for 24 — 48 hours. Subculture on a plate of Mac-
Conkey agar at 30 — 35°C for 18 — 72 hours.

4-2-3 Faterpretation : '
Growth of colonies indicates the possible presence of & coiz This is confirmed by -
identification tests.

The product complies with the test if no colomes are present or if the identification tests are
negative. :

4-3 Salmonella _
4-3-1 Sample preparation and pre-incubation : :

Prepare the product to be examined as described in Microbial enumeration tests and use
the quantity corresponding to not less than 10 g or 10 ml: to inoculate a suitable amount

{determined as described under 3-4} of casein soya bean digest broth, mix and incubate at 30
—359¢ for 18 — 24 hours.

4-3-2 Selection and subculture

Transfer 0.1 mL of casein soya bean dzgest broth'to 10.m\. of Rappaport Véssdzadw
Salmonella enrichment broth and incubate at 30 — 35°C for 18 — 24 hours. Subculture on
plates of xylose, Iysine, deoxycholate agar. Incubate at 30 ~35°C for 18 — 48 hours.

4-3-3 Interpretation
The possible presence of Sa/moneila is indicated by the growth of well- developed, red
colonies, with or without black centres. This is confirmed by identification tests.

The product complies with the fest if colonies of the types described are not present or ifthe
confirmatory 1dent1ﬁcat10n tests are negative.

4-4 Pse udomona.s' aeruginosa
4-4-1 Sample preparation and pre-incubation

. Prepare a sample using a 1 in 10 dilution of not less than 1 g of the product to be examined
as described in Microbial enumeration tests and use 10 mL or the quantity corre8pond1ng tol
g or 1 mL to inoculate a suitable amount (determined as described under 3-4) of casein soya
bean digest broth and mix. When testing transdermal patches, filter the volume of sample
‘corresponding to 1 patch of the preparation described in Microbial enumeration tests (4-5-1)
through a sterile filler membrane and place in 100 mL of casein soya bean digest broth.
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hours.

4-7-3 Interpretation . ' o .
Growth of white colonies may indicate the presence of € albicans. This is confirmed by
identification tests. ‘ ‘

The product complies with the test if such colonies are not present or if the confirmatory
identification tests are negative. _ : ' ‘

The following section is given for information.

& Recommended Solutions and Culture Media

The following solutions and culture media have been found satisfactory for the purposes for
which they ave prescribed in the test for microbial contamination in the Pharmacopoeia.
Other media may be used provided that their suitability can be demonstrated.

Stock buffer solution. Transfer 34 g of potassium dihydrogen phosphate to a 2000 mL
volumetric flask, dissolve in 500 mL of purified water, adjust to pH 7.240.2 with sodium
hydroxide, add purified water to volume and mix. Dispense in containers and sterilize. Store
at a temperature of 2 — 8°C. -

Phosphate buffer solution pH 7.2 . _
Prepare a mixture of purified water and stock buffer solution (80011 V/V) and sterilize.

Buflered sodium chloride-peptone solu tion PH 7.0

Potassinm dihydrogern phosphate 36g o

Disodinm hydrogen phosphate dehydrate . 7.2 g equivalent to 0.067 mol 'phosphate
Sodium chloride ' ‘ 43¢

Peptone {meat or casein) 1l0g

Purified water ' ' 1000 ml,

Sterilize in an autoclave using a validated cycle,

Casein soya bean digest broth . :
Pancreatic digest of casein 170g

Papaic digest of soya bean 3.0g
Sodium chloride ‘ 50g
Dipotassium hydrogen phosphate 2.5¢g
Glucose monohydrate . 28¢g
Purified water : 1000 mL.-

Adjust the pH so that afier sterilization it is 7.840.2 at 25°C. Sterilize in an autoclave using
a vahdated cycle. _ : :

Casein soya bean digest agar

Pancreatic digest of casein 150¢
Papaic digest of soya bean _ hog
Sodium chloride ; 50¢g
Agar 15.0 g
Purified water ' 1000 ml,

Adjust the pH so that after sterilization it is 1.3+0.2 at 25°C. Sterilize in an autoclave using
a validated ecycle. :

Sabouraud-dextrose agar

Glucose -  400¢g
Mixture of peptic digest of animal tissue and pancreatic digest of casein {1:1) 100g -
Purified water 1000 mL

Adjust the pH so that after sterilization it is 5.6£0.2 at 25°C. Sterilize in an autoclave using
" a validated cycle.
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Crystal violet
Purified water

. lmag
1000 mLL

Adjust the pH so that after sterilization it is 7.140.2 at 25°C. Boil for 1 min with constant
shaking then sterilize in an autoclave using a validated eycle.

Happaport Vlasmlzadzs Salmonella enrichment broth

Soya peptone

Magnesium chloride hexahydrate
Sodium chloride

Dipotassium hydrogen phosphate
Potassium dihydrogen phosphate
Malachite green

Purified water

45¢g
200 ¢g
30¢g
0O4dg
06¢g

36 mg
1000 mL

Dissolve, warming slightly. Sterilize in an autoclave using a validated cycle, at a
temperature not exceeding 115"0 The pI—I is to be 5.24+0.2 at 25°C after heating and

autoclaving.

Xylose, lysine, deoxycholate agar
Xylose

I-Lysine

Liactose monohydrate
Sucrose

Sodium chloride

Yeast extract

Phenol red

Agar '
Sodium deoxycholate

- Sodiwm thiosulfate
Ammonium iron (IH) citrate
Purified water

3.b¢g
bOg
T5g
75g

-50g

30g

80 mg

13.5¢
2hy

68¢g

08¢
1000-mL

Adjust the pH so that after heatlng it is 7.4+0.2 at 25°C. Heat to boiling, cool to 50°C and

pour into Petri dishes. Do not heat in an autoclave.

Cetrimide agar

Pancreatic digest of gelatin
Magnesium chloride
Dipotassium sulfate
Cetrimide

Apgar

Purnified water

Glycerol

200¢g
lag
10.0 ¢
03¢
136¢g
1000 mI,
10.0 mL

Heat to boiling for 1 min with shaking. Adjust the pH so that after sterilization it is 7.2£0.2
at 25°C. Sterilize in an autoclave using a validated cycle. '

Mannitol salt agar
Pancreatic digest of casein
Peptic digest of animal tigsue
Beef extract -
D-Mannitol
Sodium chloride

- Agar
Phenol red
Purified water

b0 g
blg
10g
100g
HB0g
50¢g
25 mg
1000 m1,

Heat to boiling for 1 min with shaking. Adjust the pH so that after sterilization.it is 7.440. 2
at 25°C. Sterilize in an autoc]ave using a validated cyele.



Table 4:65-H-1 Growth promoting, inkibitory and {ndicative propertizs of media

Mediam J Property Fest shrains
Test for blle-tolermmt gran-negative hacterin
. Enterabacieria enrichment Growth promoting E, col!

Broth-Mossel

P, qertiginosg

Tuhibitory

8, avrens
Violet red bile gfircose apar Growth promoting + E. coli
. Tudicative P, qerygingsa
Test for Escherichia coll ' R
MacConley broth Growth promoting E. colff
Inhibitery 5. aureus
MacConkey agar Growth promoting + E. coli
Indieative
-Test Eox Sulmonella -

Rappapart Vassiliadis Sehnonella
" enrichuzent broth

Graowth promoiing

Sulmonella enterica aubsp, enterica serovie
Typhimuritt or

Salnionelia enterica subsp. emlerica serovar-
Abony )

Inhibitory 8, awrens
Xylose, {ysine, deoxyeholate azar Growth promaoting + Satmonella enterici mubsp, enierice sexovar
‘ ‘ . , Indicative Typhtmuriom oy

Sulmoneile enterieq subsp, enferica serover
Abogy

Test for Preudemonas aerupinoya

CGrowth pﬁmoﬁng

Cetrimide agar FA aeg‘zfgfrzpsa
Inhibitory E. eoif

Test for Staghylocaceus aurens

Mannttof sait dgor Orowth protnoting 4+ S, aurens

: Indicative

Inhibitory E, coli

Test for Clostridia .

Reinforced nradism Jor Clostridia Growth promoting - CL sporogenes

Co fwﬁbfa agar

‘ Gepwih ,pfémo ting

Cl. sporogenes

‘Test for Candida albicans

Sabourand a‘e,i:fro;‘e broth

Growth promoiing

C‘.l aibicans

Sabouraud dexirose agar

Growth prometing 4
Indicative

C. albicans
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4.06 Sterility Test
Cbazzge- to read as follows:

This test is harmonized with the European Pharmacopoeia and the 1. S Pharmacopeia

The test is applied to substances, preparations or articles which, according to the
Pharmacopoeia, are required to be sterile. However, a satisfactory result only indicates that

no contaminating micro-organism has heen found in the sample examined in the conditions of
the test.

1. Precautions against microbial contamination

The test for sterility is carried out under aseptic conditions. In order to achieve such
condifions, the test environment has to be adapted to the way in which the sterility test is
performed The precautions taken to avoid coptamination are such that they do not affect any
micro-organisms which. are to be revealed in the test. The working conditions in which the
tests are performed are monitored regularly by appropriate sampling of the Workmg area and
by carrying out appropriate controls. '

2. Culfure media and incubation temperatures

2.1. Introduction

Media for the test may be prepared as described below, or equivalent commercial media may
be used provided that they comply with the growth promotion test.

The following culture media have been found to be suitable for the test for sterility. Fluid
thioglycollate medium is primarily intended for the culture of anaercbic bacteria; however, it
will also defect aerobic bacteria. Soya-bean casein digest mechum 1s suitable for the culture of
both fungi and aerohic bacterla

2.2. Flaid thioglycoﬂate'medinm '

Flwd thioglycollate medium :
1-Cystine 05¢g
Agar o 0.75 ¢
Sodium chloride 25¢g
Glucose monohydrate/a.nhydrous 55/50¢g
“Yeast extract (water-soluble) _ 50¢
Pancreatic digest of casein _ - 150¢g
Sodium thioglycollate or : o . 0Ob¢g

Thioglycolic acid ' " 0.3mL
Resazurin sedium solution (1 in 1000), freshly prepared 10mL-

Water . 1000 mL
(pH after sterilization 7.1 0.2) .
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Incubate portions of the media for 14 days. No growth of micro-organisms occurs.

Growth promotion fest of aerobes, anaerobes and fungi

Test each batch of ready-prepared medinm and each batch of medium prepared either from

dehydrated medium or from ingredients. Suitable strains of micro-organisms are mdmated in-
Table 4.06 -1,

Inoculate portions of fluid thioglycollate medium with a small number (not more than 100
.CFU) of the following micro- organisms, using a separate portion of medium for each of the
following species of micro-organism® Clostridium sporogenes, Pseudomonas aerzrgmosa
Staphylococcus aureus.

Inoculate portions of soya-bean casein digest medium with a small number {(not more than
100 CFU) of the followmg micro- orgamsms using a separate portion of medium for each of the
following species of micro-organism: Aspergillus niger, Bacillus subtilis, Candida albicans.

Incubate for not more than 3 days in the case of bacteria and not more than 5 days in the
case of fungi.

Seed lot culture maintenance techniques {seed-lot systems) are used so that the viable
micro-organisms used for inoculation are not more than five passages removed from the
original master seed-lot.

The media are suitable if a clearly visible growth of the micro-organisms oceurs

Table 4.06 -1 — Strains of the test micro-organisms suitable for use in the
Growih Promotion Test and the Method suitability Test

“Aerobic bacteria

Staphylococcus aureus ATCC 6538, NBRC 13276, CIP 4.83, NCTC 10788,
' -NCIMB 9518
Bacillus subtilis ATCC 6633, NBRC 3134, CIP 52.62, NCIMB 8054

Pseudomonas aeruginosa ATCC 9027, NBRC 13275, NCIMB 8626, CIP 82.118
Anaerobic hacterium : > ‘
Clostridium sporogenes ATCC 19404, NBRC 14293, CIP 79.3, NCTC 532 ,

ATCC 11487
" Fungi
Candida albicans ATCC 10231, NBRC 1594, IP 48.72, NCPF 3179
A.guerg;f]]us niger ATCC 16404, NBRC 9455, 1P 1431.83, IMT 149007

4. Method suitability test

Carry out a test as described below under Test for sterility of the product to be exammed
using exactly the same methods except for the following modifications.

Membrane filtration

After transferring the content of the container or containers to be tested to the membrane
add an inoculam of a small number of viable micro-organisms (not more than 100 CFU) to the
“final portion of sterile diluent used to rinse the filter.
Direct inoculation
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If appropriate, transfor a small quantity of a suitable, sterile diluent suchasa lg/L

neutral solution of meat or casein peptone pH 7.1+ 0.2 onto the membrane in the apparatus

and filter. The diluent may contain suitable neutralizing substances and/or appropriate
inactivating substances for example in the case of antibiotics.

‘Transfer the contents of the container or containers to be tested to the membrane or

membranes, if necessary after diluting to the volurme used in the mefhod suitability test with
the chosen sterile diluent but in any case using not less than the quanfities of the product to be

examined prescribed in Table 4.06-2. Filter immediately. If the product has antimicrobial -

properfies, wash the membrane not less than three times by filtering through it each time the

volume of the chosen sterile diluent used in the method suitability test. Do not exceed a
washing cycle of 5 times 100 mL per filter, even if during method suitability it has been
demonsirated that such a cycle does not fully eliminate the antimicrobial activity. Transfer
the whole membrane to the culture medium or cut it aseptically into two equal parts and

transfer one half to each of two sunitable media. Use the same volume of each medium as in the

method suitability test. Alternatively, transfer the medium onto the membrane in the
apparatus. Incubate the media for not less than 14 days. '

Table 4.06-2 — Minimum gquantity to be used for each medium

Quantily per container

Minimum quantity to be used for each
medium unless otherwise justified and
authorised

Liguids

~less than 1 m1.;

— 140 ml:

— greater than 40 ml and not greater than
100 mL

—greater than 100 ml,:

Antibrotic Hquids

The whole contents of each container

Half the contents of each container but]
not less than 1 mL

20 ml,

10 per cent of the contents of the
container but not less than 20 m1,

1mL

Insoluble  preparations, creams and

Use the contents of each container to
provide not Jess thar 200 mg

ointments to be suspended or emulsified
Solids '

—less than 50 mg

— 50 mg or more but less than 300 mg

-d00mg-5¢g
—greater than 5 g

The whole contents of each container

Half the contents of each container but
not less than 50 mg

150 mg
500 mg

Soluble solids

Use for each medium not less than the quantity prescribed in Table 4.06-2 of the product
dissolved in a suitable golvent such as the solvent provided with the preparation, water for
injection, saline or a 1 g / L neutral solution of meat or casein peptone and proceed with. the
test as described above for aqueous solutions using a membrane appropriate to the chosen

solvent.

(Oils and oily solutions
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visual examination, 14 days after the beginning of incubation transfer portions (each not less
than 1 mi} of the medium to fresh vessels of the same medlum and then incubate the orlgmal
and transfer vessels for not less than 4 days.

If no evidence of microbial growth is found, the product to be examined complies with the
“test for sterility. If evidence of microbial growth is found the product to be examined does not
comply with the test for sterility, unless it can be clearly demonstrated that the test was
invalid for causes unrelated to the product to be examined:

The test may be considered 1nvalid only if one or more of the following conditions are

fulfilled-

a) the data of the microbiological monitoring of the sterility testmg facility show a fault:

b) a review of the iesting procedure used during the test in question reveals a fault; .

¢} microbial growth is found in the negative controls;

d} after determination of the identity of the micro-organisms isolated from f;he test, the
growth of this species or these species may be ascribed unequivocally to faults with
respect to the material and/or the technique used in conducting the sterility test
procedure.

If the test is declared to be invalid it is repeated with the same number of units as in the
original test.

- If no evidence of microbial growth is found in the repeat test the product examined -
complies with the test for sterility. If microbial growth is found in the repeat test the
product examined does not comply with the test for sterility.

7. Application of the test to pa:fenteral preparations, ophi:hahnic and other non-injectable
preparations required to comply with the test for sterility

When using the technique of membrane filtration, use, whenever possible, the whole
contents of the container, but not less than the quantities indicated in Table 4.06-2, diluting
where necessary to about 100 mi: with a suifable sterile solution, such as 1 g /1. neutral
meat or easein peptone.

When using the technique of direct inoculation of media, use the quantities shown in
Table 4.06-2, unless otherwise justified and authorised. The tests for bacterial and fungal
sterility are carried out on the same sample of the product to be examined. When the volume
or the quantity in a single container is insufficient to carry out the tests, the contents of two or
more containers are used to inoculate the different media.
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