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5.1.3. EFFICACIA DELLA CONSERVAZIONE ANTIMICROBICA 
Se una preparazione farmaceutica di per sé non ha un’ adeguata attività antimicrobica, dei conservanti 
antimicrobici possono essere aggiunti, specialmente a preparazioni acquose, per evitare 
una proliferazione o limitare la contaminazione microbica che, nelle normali condizioni di stoccaggio e 
utilizzo, in particolare per contenitori multidose, potrebbero verificarsi in un prodotto e presentare un 
pericolo per il paziente dovuto all’inquinamento e al deterioramento della preparazione. Conservanti 
antimicrobici non devono essere utilizzati come 
un sostituto per una buona prassi di fabbricazione. 
 
L'efficacia di un conservante antimicrobico può essere rafforzata o diminuita dai componenti attivi della 
preparazione o della formulazione in cui esso è incorporato o dal contenitore e dalla chiusura utilizzati. 
L'attività antimicrobica della preparazione nel suo contenitore finale è indagata (oppure: viene studiata) 
durante il periodo di validità per assicurare che tale attività ha non sia stata compromessa durante 
l’immagazzinamento. Tali indagini possono essere effettuati su campioni prelevati dal contenitore finale 
immediatamente prima del test. 
 
Durante lo sviluppo di una preparazione farmaceutica, deve essere dimostrato che l'attività antimicrobica 
del preparato tal quale o, se necessario, con l'aggiunta di un conservante o conservanti adatti, fornisce 
un’adeguata 
protezione dagli effetti negativi che possono derivare da una contaminazione o proliferazione microbica 
durante l’immagazzinamento e l'uso della preparazione. 
 
L'efficacia dell'attività antimicrobica può essere dimostrata con il test descritto di seguito. Il test non è 
destinato ad essere utilizzato per il controllo di routine. 
 
PROVA DELL’ EFFICACIA DELLA CONSERVAZIONE ANTIMICROBICA 
La prova consiste nello “sfidare” la preparazione, possibilmente nel suo contenitore finale, con un 
determinato inoculo di microrganismi adatti, lasciando la preparazione inoculata ad una temperatura 
prescritta e ritirando campioni dal contenitore a intervalli specifici di tempo e contando il numero di 
organismi presenti nei campioni prelevati. 
 
Le proprietà conservanti del preparato sono adeguate se, nelle condizioni della prova, c'è una diminuzione 
significativa o nessun incremento, se del caso, del numero dei microrganismi nella preparazione inoculata 
nei tempi ed alla temperatura prescritta.  
I criteri di accettazione, in termini della diminuzione del numero di microrganismi nel tempo, può variare 
per i diversi tipi di preparati a secondo del grado di protezione previsto (vedi tabelle 5.1.3.‐1/2/3). 
 

Microrganismi da usare nelle prove 
Pseudomonas aeruginosa  ATCC 9027; NCIMB 8626; CIP 82.118. 

 
Staphylococcus aureus  ATCC 6538; NCTC 10788; NCIMB 9518; CIP 4.83. 

 
Candida albicans  ATCC 10231; NCPF 3179; IP 48.72. 

 
Aspergillus niger  ATCC 16404; IMI 149007; IP 1431.83. 

 
 
 

                                                            
1 Traduzione non ufficiale del Dr. Roberto Finesi ‐ Roma 
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Singoli ceppi dei microrganismi designati sono usati nella prova e affiancati, dove necessario, da altri ceppi 
o specie che possono rappresentare possibili contaminanti del preparato. Si raccomanda, per esempio, che 
Escherichia coli (ATCC 8739; NCIMB 8545; CIP 53,126) venga utilizzato per tutte le preparazioni orali e 
Zygosaccharomyces rouxii (NCYC 381; IP 2.021,92) per i preparati orali contenenti una elevata 
concentrazione di zucchero. 
 
Preparazione dell’inoculo 
Per la preparazione della prova, inoculare la superficie di agar medium B (2.6.12) per i batteri o agar C 
senza l'aggiunta di antibiotici (2.6.12) per i funghi, con la più recente cultura crescita di ciascuno dei micro‐
organismi specificati. 
Incubare le colture batteriche a 30‐35 ° C per 18‐24 h, la cultura di C. albicans a 20‐25 ° C per 48 ore, e la 
cultura di A. niger a 20‐25 ° C per 1 settimana o fino a che si è ottenuta una buona sporulazione. Subculture 
di rinnovamento del microrganismo possono essere necessarie per un suo stato ottimale, ma è consigliabile 
che il loro numero sia ridotto al minimo. 
 
Per distribuire le colture batteriche e C. albicans, usare una sospensione sterile liquida, contenente 9 g/l di 
sodio cloruro R, per la distribuzione e il trasferimento sulla superficie di crescita  
in un contenitore adatto. Aggiungere una sufficiente quantità di liquido di sospensione per 
ridurre la carica microbica a circa 108 microrganismi 
per millilitro. Per raccogliere la cultura A. niger, utilizzare una sospensione liquida contenente 9 g/l di 
cloruro di sodio R e 0,5 g/l di polisorbato 80 R e aggiustare il numero di spore a circa 108 per millilitro 
aggiungendo la stessa soluzione. 
 
Prelevare subito un campione idoneo da ogni sospensione e determinare il numero di unità che formano 
colonie per millilitro in ogni sospensione o piastra per la conta o membrana filtrante (2.6.12). Questo valore 
serve a determinare l’inoculo e la linea di base da utilizzare nel test. Le sospensioni devono essere utilizzate 
immediatamente. 
 
METODO 
Per contare i microrganismi vitali nel prodotto inoculato, usare il terreno agarizzato utilizzato per la coltura 
iniziale dei rispettivi microrganismi. 
 
Seminare una serie di contenitori del prodotto che deve essere esaminato, ciascuno con una sospensione di 
uno degli organismi di prova per dare un inoculo da 105 a 106 microrganismi per millilitro o per grammo di 
preparato. Il volume della sospensione dell’ inoculo non deve superare l’ 1 per cento del volume del 
prodotto. Mescolare accuratamente per garantire una distribuzione omogenea. 
 
Mantenere il prodotto inoculato a 20‐25 ° C, al riparo dalla luce. Prelevare un campione idoneo da ciascun 
contenitore, normalmente 1 ml o 1 g, a ore zero e ad intervalli appropriati, in base al tipo di prodotto, e 
determinare il numero di microrganismi vivi per piastra o su membrana di filtrazione (2.6.12). Assicurarsi 
che qualsiasi attività residua antimicrobica del prodotto venga eliminata mediante diluizione, mediante 
filtrazione o mediante l'uso di un inattivatore specifico. Quando vengono utilizzate le procedure di 
diluizione, una dovuta indennità è fatta per la ridotta sensibilità nel recupero di un piccolo numero di 
microrganismi vitali. Quando viene usato un inattivatore specifico, la capacità del sistema di supportare la 
crescita del test sugli organismi, è confermata dall'utilizzo di controlli adeguati. 
La procedura viene convalidato per verificare la sua capacità di dimostrare la necessaria riduzione del 
numero dei microrganismi vitali. 
 
CRITERI DI ACCETTABILITÀ 
I criteri di valutazione dell'attività antimicrobica sono dati nelle Tabelle 5.1.3.‐1/2/3 in termini di riduzione 
logaritmica del numero di microrganismi vitali contro il valore ottenuto per l'inoculo. 
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Tabella 5.1.3.-1. - preparazioni parenterali ed oftalmiche 
  log reduction 

  6 h  24 h  7 giorni  14 giorni  28 giorni 
batteri  A  2  3  ‐  ‐  NR 

B  ‐  1  3  ‐  NI 
funghi  A  ‐  ‐  2  ‐  NI 

B  ‐  ‐  ‐  1  NI 
NR = no recover;  NI = no increase 
 
I criteri A esprimono l'efficacia consigliata da raggiungere. In casi in cui i criteri di A non possono essere 
raggiunti, per esempio per ragioni di un aumento del rischio di reazioni avverse, i criteri B devono essere 
soddisfatti. 
 
Tabella 5.1.3.-2. - preparazioni topiche 
  log reduction 

    2 giorni  7 giorni  14 giorni  28 giorni 
batteri  A    2  3  ‐  NI 

B    ‐  ‐  3  NI 
funghi  A    ‐  ‐  2  NI 

B    ‐  ‐  1  NI 
 
I criteri A esprimono l'efficacia consigliata da raggiungere. In casi in cui i criteri di A non possono essere 
raggiunti, per esempio per ragioni di un aumento del rischio di reazioni avverse, i criteri B devono essere 
soddisfatti. 
 
Tabella 5.1.3.-3. - preparazioni orali 
  log reduction 

        14 giorni  28 giorni 
batteri          3  NI 
funghi          1  NI 
 
I criteri di cui sopra esprimono l'efficacia consigliata da raggiungere. 
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— critical surfaces,
— container/closure sterilisation and transfer procedures,
— maximum holding period of the product before filling

into the final container.
Process validation includes appropriate checks on all the
above and checks on the process are regularly carried out
by means of process simulation tests using microbial growth
media which are then incubated and examined for microbial
contamination (media fill tests). In addition, a suitable
sample of each batch of any product that is sterilised by
filtration and/or aseptically processed is tested for sterility
(2.6.1) before the batch is released.

01/2005:50102

5.1.2. BIOLOGICAL INDICATORS OF
STERILISATION
Biological indicators are standardised preparations of
selected micro-organisms used to assess the effectiveness
of a sterilisation procedure. They usually consist of a
population of bacterial spores placed on an inert carrier,
for example a strip of filter paper, a glass slide or a plastic
tube. The inoculated carrier is covered in such a way that it
is protected from any deterioration or contamination, while
allowing the sterilising agent to enter into contact with the
micro-organisms. Spore suspensions may be presented in
sealed ampoules. Biological indicators are prepared in such
a way that they can be stored under defined conditions ; an
expiry date is set.
Micro-organisms of the same bacterial species as the bacteria
used to manufacture the biological indicators may be
inoculated directly into a liquid product to be sterilised or
into a liquid product similar to that to be sterilised. In this
case, it must be demonstrated that the liquid product has no
inhibiting effect on the spores used, especially as regards
their germination.
A biological indicator is characterised by the name of the
species of bacterium used as the reference micro-organism,
the number of the strain in the original collection, the
number of viable spores per carrier and the D-value. The
D-value is the value of a parameter of sterilisation (duration
or absorbed dose) required to reduce the number of viable
organisms to 10 per cent of the original number. It is of
significance only under precisely defined experimental
conditions. Only the stated micro-organisms are present.
Biological indicators consisting of more than one species of
bacteria on the same carrier may be used. Information on the
culture medium and the incubation conditions is supplied.
It is recommended that the indicator organisms are placed
at the locations presumed, or wherever possible, found by
previous physical measurement to be least accessible to the
sterilising agent. After exposure to the sterilising agent,
aseptic technique is used to transfer carriers of spores to the
culture media, so that no contamination is present at the
time of examination. Biological indicators that include an
ampoule of culture medium placed directly in the packaging
protecting the inoculated carrier may be used.
A choice of indicator organisms is made such that :
a) the resistance of the test strain to the particular
sterilisation method is great compared to the resistance of all
pathogenic micro-organisms and to that of micro-organisms
potentially contaminating the product,
b) the test strain is non-pathogenic,
c) the test strain is easy to culture.

After incubation, growth of the reference micro-organisms
subjected to a sterilisation procedure demonstrates that the
procedure has been unsatisfactory.
Steam sterilisation. The use of biological indicators intended
for steam sterilisation is recommended for the validation of
sterilisation cycles. Spores of Bacillus stearothermophilus
(for example, ATCC 7953, NCTC 10007, NCIMB 8157 or
CIP 52.81) are recommended. The number of viable spores
exceeds 5 × 105 per carrier. The D-value at 121 °C exceeds
1.5 min. It is verified that exposing the biological indicators
to steam at 121 ± 1 °C for 6 min leaves revivable spores, and
that there is no growth of the reference micro-organisms
after the biological indicators have been exposed to steam at
121 ± 1 °C for 15 min.

Dry-heat sterilisation. Spores of Bacillus subtilis (for
example, var. niger ATCC 9372, NCIMB 8058 or CIP 77.18)
are recommended for the preparation of biological indicators.
The number of viable spores exceeds 1 × 105 per carrier
and the D-value at 160 °C is approximately 1 min to 3 min.
Dry heat at temperatures greater than 220 °C is frequently
used for sterilisation and depyrogenation of glassware.
In this case, demonstration of a 3 log reduction in heat
resistant bacterial endotoxin can be used as a replacement
for biological indicators.
Ionising radiation sterilisation. Biological indicators may
be used to monitor routine operations, as an additional
possibility to assess the effectiveness of the set dose of
radiation energy, especially in the case of accelerated
electron sterilisation. The spores of Bacillus pumilus
(for example, ATCC 27.142, NCTC 10327, NCIMB 10692
or CIP 77.25) are recommended. The number of viable
spores exceeds 1 × 107 per carrier. The D-value exceeds
1.9 kGy. It is verified that there is no growth of the reference
micro-organisms after the biological indicators have been
exposed to 25 kGy (minimum absorbed dose).

Gas sterilisation. The use of biological indicators is
necessary for all gas sterilisation procedures, both for the
validation of the cycles and for routine operations. Gas
sterilisation is widely used for medical devices, isolators,
chambers, etc. Use for such purposes is outside the scope of
the European Pharmacopoeia. The use of spores of Bacillus
subtilis (for example, var. niger ATCC 9372, NCIMB 8058 or
CIP 77.18) is recommended for ethylene oxide. The number
of viable spores exceeds 5 × 105 per carrier. The parameters
of resistance are the following : the D-value exceeds 2.5 min
for a test cycle involving 600 mg/l of ethylene oxide, at
54 °C and at 60 per cent relative humidity. It is verified that
there is no growth of the reference micro-organisms after
the biological indicators have been exposed to the test cycle
described above for 60 min and that exposing the indicators
to a reduced temperature cycle (600 mg/l, 30 °C and 60 per
cent relative humidity) for 15 min leaves revivable spores.
Exposing the indicators to 600 mg/l of ethylene oxide at
54 °C for 60 min without humidification must leave revivable
spores to ensure that the biological indicator is able to reveal
insufficient humidification.

01/2005:50103

5.1.3. EFFICACY OF ANTIMICROBIAL
PRESERVATION
If a pharmaceutical preparation does not itself have adequate
antimicrobial activity, antimicrobial preservatives may be
added, particularly to aqueous preparations, to prevent
proliferation or to limit microbial contamination which,
during normal conditions of storage and use, particularly for
multidose containers, could occur in a product and present

General Notices (1) apply to all monographs and other texts 447
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a hazard to the patient from infection and spoilage of the
preparation. Antimicrobial preservatives must not be used as
a substitute for good manufacturing practice.

The efficacy of an antimicrobial preservative may be
enhanced or diminished by the active constituent of the
preparation or by the formulation in which it is incorporated
or by the container and closure used. The antimicrobial
activity of the preparation in its final container is investigated
over the period of validity to ensure that such activity has
not been impaired by storage. Such investigations may be
carried out on samples removed from the final container
immediately prior to testing.

During development of a pharmaceutical preparation, it
shall be demonstrated that the antimicrobial activity of the
preparation as such or, if necessary, with the addition of
a suitable preservative or preservatives provides adequate
protection from adverse effects that may arise from microbial
contamination or proliferation during storage and use of
the preparation.

The efficacy of the antimicrobial activity may be demonstrated
by the test described below. The test is not intended to be
used for routine control purposes.

TEST FOR EFFICACY OF ANTIMICROBIAL
PRESERVATION

The test consists of challenging the preparation, wherever
possible in its final container, with a prescribed inoculum of
suitable micro-organisms, storing the inoculated preparation
at a prescribed temperature, withdrawing samples from the
container at specified intervals of time and counting the
organisms in the samples so removed.

The preservative properties of the preparation are adequate
if, in the conditions of the test, there is a significant fall or no
increase, as appropriate, in the number of micro-organisms
in the inoculated preparation after the times and at the
temperatures prescribed. The criteria of acceptance, in terms
of decrease in the number of micro-organisms with time, vary
for different types of preparations according to the degree of
protection intended (see Tables 5.1.3.-1/2/3).

Test micro-organisms

Pseudomonas aeruginosa ATCC 9027; NCIMB 8626;
CIP 82.118.

Staphylococcus aureus ATCC 6538; NCTC 10788;
NCIMB 9518; CIP 4.83.

Candida albicans ATCC 10231; NCPF 3179; IP 48.72.

Aspergillus niger ATCC 16404; IMI 149007;
IP 1431.83.

Single-strain challenges are used and the designated
micro-organisms are supplemented, where appropriate,
by other strains or species that may represent likely
contaminants to the preparation. It is recommended, for
example, that Escherichia coli (ATCC 8739; NCIMB 8545;
CIP 53.126) is used for all oral preparations and
Zygosaccharomyces rouxii (NCYC 381; IP 2021.92) for oral
preparations containing a high concentration of sugar.

Preparation of inoculum

Preparatory to the test, inoculate the surface of agar
medium B (2.6.12) for bacteria or agar medium C without
the addition of antibiotics (2.6.12) for fungi, with the recently
grown stock culture of each of the specified micro-organisms.
Incubate the bacterial cultures at 30-35 °C for 18-24 h, the
culture of C. albicans at 20-25 °C for 48 h, and the culture of
A. niger at 20-25 °C for 1 week or until good sporulation is
obtained. Subcultures may be needed after revival before the

micro-organism is in its optimal state, but it is recommended
that their number be kept to a minimum.

To harvest the bacterial and C. albicans cultures, use
a sterile suspending fluid, containing 9 g/l of sodium
chloride R, for dispersal and transfer of the surface growth
into a suitable vessel. Add sufficient suspending fluid to
reduce the microbial count to about 108 micro-organisms
per millilitre. To harvest the A. niger culture, use a sterile
suspending fluid containing 9 g/l of sodium chloride R and
0.5 g/l of polysorbate 80 R and adjust the spore count to
about 108 per millilitre by adding the same solution.

Remove immediately a suitable sample from each suspension
and determine the number of colony-forming units per
millilitre in each suspension by plate count or membrane
filtration (2.6.12). This value serves to determine the
inoculum and the baseline to use in the test. The suspensions
shall be used immediately.

METHOD

To count the viable micro-organisms in the inoculated
products, use the agar medium used for the initial cultivation
of the respective micro-organisms.

Inoculate a series of containers of the product to be
examined, each with a suspension of one of the test
organisms to give an inoculum of 105 to 106 micro-organisms
per millilitre or per gram of the preparation. The volume
of the suspension of inoculum does not exceed 1 per cent
of the volume of the product. Mix thoroughly to ensure
homogeneous distribution.

Maintain the inoculated product at 20-25 °C, protected
from light. Remove a suitable sample from each container,
typically 1 ml or 1 g, at zero hour and at appropriate
intervals according to the type of the product and determine
the number of viable micro-organisms by plate count or
membrane filtration (2.6.12). Ensure that any residual
antimicrobial activity of the product is eliminated by dilution,
by filtration or by the use of a specific inactivator. When
dilution procedures are used, due allowance is made for
the reduced sensitivity in the recovery of small numbers of
viable micro-organisms. When a specific inactivator is used,
the ability of the system to support the growth of the test
organisms is confirmed by the use of appropriate controls.

The procedure is validated to verify its ability to demonstrate
the required reduction in count of viable micro-organisms.

CRITERIA OF ACCEPTANCE

The criteria for evaluation of antimicrobial activity are given
in Tables 5.1.3.-1/2/3 in terms of the log reduction in the
number of viable micro-organisms against the value obtained
for the inoculum.

Table 5.1.3.-1. - Parenteral and ophthalmic preparations

Log reduction

6 h 24 h 7 d 14 d 28 d

A 2 3 - - NR*Bacteria

B - 1 3 - NI**

A - - 2 - NIFungi

B - - - 1 NI

*NR: no recover
**NI : no increase

The A criteria express the recommended efficacy to be
achieved. In justified cases where the A criteria cannot be
attained, for example for reasons of an increased risk of
adverse reactions, the B criteria must be satisfied.

448 See the information section on general monographs (cover pages)
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Table 5.1.3.-2. - Topical preparations

Log reduction

2 d 7 d 14 d 28 d

A 2 3 - NIBacteria

B - - 3 NI

A - - 2 NIFungi

B - - 1 NI

The A criteria express the recommended efficacy to be
achieved. In justified cases where the A criteria cannot be
attained, for example for reasons of an increased risk of
adverse reactions, the B criteria must be satisfied.

Table 5.1.3.-3. - Oral preparations

Log reduction

14 d 28 d

Bacteria 3 NI

Fungi 1 NI

The above criteria express the recommended efficacy to be
achieved.
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5.1.4. MICROBIOLOGICAL
QUALITY OF PHARMACEUTICAL
PREPARATIONS
The following chapter is published for information.

In the manufacture, packaging, storage and distribution of
pharmaceutical preparations, suitable means must be taken
to ensure their microbiological quality. The pharmaceutical
preparations should comply with the criteria given below.

Category 1

Preparations required to be sterile by the relevant
monograph on the dosage form and other preparations
labelled sterile.

— Test for sterility (2.6.1).

Category 2

Preparations for topical use and for use in the respiratory
tract except where required to be sterile and transdermal
patches.

— Total viable aerobic count (2.6.12). Not more than
102 micro-organisms (aerobic bacteria plus fungi)
per gram, per millilitre or per patch (including the
adhesive and backing layer).

— Transdermal patches : absence of enterobacteria and
certain other gram-negative bacteria, determined on
1 patch (including the adhesive and backing layer).
Other preparations : not more than 101 enterobacteria
and certain other gram-negative bacteria per gram or
per millilitre (2.6.13).

— Absence of Pseudomonas aeruginosa, determined
on 1 g, 1 ml or one patch (including the adhesive and
backing layer) (2.6.13).

— Absence of Staphylococcus aureus, determined on
1 g, 1 ml or one patch (including the adhesive and
backing layer) (2.6.13).

Category 3
A. Preparations for oral and rectal administration.

— Total viable aerobic count (2.6.12). Not more than
103 bacteria and not more than 102 fungi per gram
or per millilitre.

— Absence of Escherichia coli (1 g or 1 ml) (2.6.13).
B. Preparations for oral administration containing raw

materials of natural (animal, vegetable or mineral)
origin for which antimicrobial pretreatment is not
feasible and for which the competent authority accepts
microbial contamination of the raw material exceeding
103 viable micro-organisms per gram or per millilitre.
Herbal medicinal products described in category 4 are
excluded.
— Total viable aerobic count (2.6.12). Not more than

104 bacteria and not more than 102 fungi per gram
or per millilitre.

— Not more than 102 enterobacteria and certain other
gram-negative bacteria per gram or per millilitre
(2.6.13).

— Absence of Salmonella (10 g or 10 ml) (2.6.13).
— Absence of Escherichia coli (1 g or 1 ml) (2.6.13).
— Absence of Staphylococcus aureus (1 g or 1 ml)

(2.6.13).

Category 4
Herbal medicinal products consisting solely of one or more
herbal drugs (whole, reduced or powdered).
A. Herbal medicinal products to which boiling water is

added before use.
— Total viable aerobic count (2.6.12). Not more than

107 bacteria and not more than 105 fungi per gram
or per millilitre.

— Not more than 102 Escherichia coli per gram or per
millilitre (2.6.13, using suitable dilutions).

B. Herbal medicinal products to which boiling water is not
added before use.
— Total viable aerobic count (2.6.12). Not more than

105 bacteria and not more than 104 fungi per gram
or per millilitre.

— Not more than 103 enterobacteria and certain other
gram-negative bacteria per gram or per millilitre
(2.6.13).

— Absence of Escherichia coli (1 g or 1 ml) (2.6.13).
— Absence of Salmonella (10 g or 10 ml) (2.6.13).
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5.1.5. APPLICATION OF THE F0
CONCEPT TO STEAM STERILISATION
OF AQUEOUS PREPARATIONS
The following chapter is published for information.
The F0 value of a saturated steam sterilisation process is
the lethality expressed in terms of the equivalent time
in minutes at a temperature of 121 °C delivered by the
process to the product in its final container with reference to
micro-organisms possessing a Z-value of 10.
The total F0 of a process takes account of the heating up and
cooling down phases of the cycle and can be calculated by
integration of lethal rates with respect to time at discrete
temperature intervals.
When a steam sterilisation cycle is chosen on the basis
of the F0 concept, great care must be taken to ensure
that an adequate assurance of sterility is consistently

General Notices (1) apply to all monographs and other texts 449




