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The purpose is confirmation of analytical method for determination of bioburden in pharmaceutical
sterile forms prior to sterilization process i.e. bioburden test for Citeral 3mg/mL eye and ear drops, 5mL.
Validation of the method for bioburden test is based on the recommendations for method suitability test in
compliance with Ph. Eur. 2.6.12. Microbiological examination of non-sterile products: microbial enumeration
tests. The method suitability test is being verified, when the obtained recovery rate i.e. a ratio of the mean
from any of the test organisms in presence of the product (positive product group) to the mean of test the
organisms in absence of the product (positive control) is between 50-200%.

MATERIALS AND METHODS

For validation of analytical method were used: challenge strains of microorganisms, membrane filtration
method and agents for neutralizing the antimicrobial activity.

Culture media and reference strains
Buffered sodium chloride-peptone solution with neutralizers pH 7.0 (3 % Tween 80, 0.3 % Lecithin and

0.1 % Histidine Hydrochloride) (BSCPS+NTL), Buffered sodium chloride peptone solution, Tripcase soy
agar, Sabouraud dextrose agar, 2M MgCL2 sterile solution. 47 mm membrane filters with nominal pore size
of 0.45 µm had been used.

Test microorganisms used for challenge tests are: Pseudomonas aeruginosa, Bacillus spizizenii,
Staphylococcus aureus, Candida albicans and Aspergillus brasiliensis all from ATCC.
Suspensions of the reference cultures are prepared by using EZ-CFU™ microorganisms and the preparation
procedure is according to internal SOP for use of pure cultures of test microorganisms in microbiological
laboratory.

Instrumentation and analytical conditions
The analysis was performed on sterile Sartorius membrane filtration set with three heads manifold. The

petri dishes were incubated in previously validated incubators on the suitable temperature according the
parameter and the colonies recovered were counted with manual colony counter.

Table 4. Results for absence of toxicity of BSCPS w. ntl
and MgCl2 obtained during method validaton

Table 5. Results for negative control groups obtained during method
validaton

Table 2. Results obtained from second validation test

Thus, for TAMC parameter, 10 mL of product is diluted in 80 mL Buffered sodium chloride-peptone solution
with neutralizers pH 7.0 (3% Tween 80, 0.3% Lecithin and 0.1 % Histidine Hydrochloride) plus 10 mL 2M
MgCL2 sterile solution (final dilution 1 in 10). The total prepared volume of 100 mL is filtered by membrane
filtration method. The rinsing is performed in five portions with 100 mL rinsing solution of which, the last one
contains 10 mL 2M MgCl2. Finally, the filters are applied on TSA plates. 1mL 2M MgCL2 had been
previously applied on each plate and further settled in an incubator at 30-35 °C about 30 minutes for MgCL2 to
be absorbed.

TYMC parameter is performed independently by membrane filtration method in the way of filtering the
product diluted 1 in 10 (in Buffered sodium chloride-peptone solution pH 7.0) followed by rinsing in three
portions with 100 mL of rinsing solution (BSCPS). The filter is applied on SDA plates.

Acceptability factor ranges within the compatibility framework and it never exceeds the value 2 i.e. the
recovery rate is between 50 and 200 %

Recovery percent when used Bacillus spizizenii ranges around 94.2 – 111.1, Pseudomonas aeruginosa
ranges between 95.7 – 104.5 %, Staphylococcus aureus ranges between 97.4 – 100 %, Candida albicans is
75.9 – 97.3 % and Aspergillus brasilensis is 94.3 – 109.3 % and the growth promotion test and negative
controls indicate that the culture media used are adequate for routine microbiological analysis.

Results exhibited satisfactory recovery rate for all the challenge strains from which, each represents different
group of microorganisms.

Figure 2. Swab sample recovery study

CONCLUSION

The product Citeral (Ciprofloxacin) 3mg/mL eye and ear drops, 5mL solution has potent antibacterial
properties. The method used for validation of bioburden test for this product is membrane filtration method
assisted by multiple modes for neutralizing the inhibitory effect of the active ingredient.

2M MgCl2 has been chosen as suitable neutralizing agent which will satisfactory interfere with the
Ciprofloxacin and subdue its activity, entirely upon bacterial strains.

As a conclusion, the chosen method for microbiological quality for solutions prior to sterilization, which are
intended for sterile forms i.e. further subjected to terminal sterilization process, is declared as valid for routine.
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TAMC: Membrane filtration method from dilution 1:10 in BSCPS+NTL+2M MgCL2
(4x100 rinse with BSCPS + 90 mL BSCPS with 10 mL 2M MgCL2)

test microorganism media incubation 
period

average mean of CFU
recovery %positive

control group
test group with 

product
Staphylococcus aureus ATCC 
6538 TSA* 30-35 °C

3 days 71 56 78.9 %

Pseudomonas aeruginosa 
ATCC 9027 TSA* 30-35 °C

3 days 66 69 104.5 %

Bacillus subtilis subsp. 
spizizenii   ATCC 6633 TSA* 30-35 °C

3 days 52 49 94.2 %

Candida albicans 
ATCC 10231 TSA* 30-35 °C

5 days 52 44 84,6 %

Aspergillus brasiliensis ATCC 
16404 TSA* 30-35 °C

5 days 70 66 94.3 %

TYMC: Membrane filtration method from dilution 1 in 10 with BSCPS
( rinse 3 x 100 mL BSCPS)

Candida albicans 
ATCC 10231 SDA 20-25 °C

5 days 54 41 75.9 %

Aspergillus brasiliensis ATCC 
16404 SDA 20-25 °C

5 days 67 63 94 %

TAMC: Membrane filtration method from dilution 1:10 in BSCPS+NTL+2M MgCL2
(4x100 rinse with BSCPS + 90 mL BSCPS with 10 mL 2M MgCL2)

test microorganism media incubation 
period

average mean of CFU
recovery %positive

control group
test group with 

product
Staphylococcus aureus ATCC 
6538 TSA* 30-35 °C

3 days 55 46 97.4 %

Pseudomonas aeruginosa 
ATCC 9027 TSA* 30-35 °C

3 days 70 63 102.3 %

Bacillus subtilis subsp. 
spizizenii   ATCC 6633 TSA* 30-35 °C

3 days 54 57 103.9 %

Candida albicans 
ATCC 10231 TSA* 30-35 °C

5 days 37 36 93,3 %

Aspergillus brasiliensis ATCC 
16404 TSA* 30-35 °C

5 days 60 58 101.5 %

TYMC: Membrane filtration method from dilution 1 in 10 with BSCPS
( rinse 3 x 100 mL BSCPS)

Candida albicans 
ATCC 10231 SDA 20-25 °C

5 days 33 30 90.9 %

Aspergillus brasiliensis ATCC 
16404 SDA 20-25 °C

5 days 52 57 109.6 %

TAMC: Membrane filtration method from dilution 1:10 in BSCPS+NTL+2M MgCL2
(4x100 rinse with BSCPS + 90 mL BSCPS with 10 mL 2M MgCL2)

test microorganism media incubation 
period

average mean of CFU
recovery %positive

control group
test group with 

product
Staphylococcus aureus ATCC 
6538 TSA* 30-35 °C

3 days 55 55 100 %

Pseudomonas aeruginosa 
ATCC 9027 TSA* 30-35 °C

3 days 70 67 95.7 %

Bacillus subtilis subsp. 
spizizenii   ATCC 6633 TSA* 30-35 °C

3 days 54 60 111.1 %

Candida albicans 
ATCC 10231 TSA* 30-35 °C

5 days 37 36 97,3 %

Aspergillus brasiliensis ATCC 
16404 TSA* 30-35 °C

5 days 60 63 105 %

TYMC: Membrane filtration method from dilution 1 in 10 with BSCPS
( rinse 3 x 100 mL BSCPS)

Candida albicans 
ATCC 10231 SDA 20-25 °C

5 days 33 29 87.9 %

Aspergillus brasiliensis ATCC 
16404 SDA 20-25 °C

5 days 52 51 98.1 %

Table 3. Results obtained from third validation test

test
microorganism Medium

average mean of CFU
recovery %viability

group (BSPCS)
positive control group 

(BSPCS+NTL+MgCl2)*
Staphylococcus aureus 

ATCC 6538 TSA 55 44 80 %

Pseudomonas 
aeruginosa ATCC 9027 TSA 70 68 97.1 %

Bacillus subtilis subsp. 
spizizenii ATCC 6633 TSA 54 54 100 %

Candida albicans ATCC 
10231 TSA 49 46 93.9 %

Aspergillus brasiliensis
ATCC 16404 TSA 74 69 93.2 %

Method Membrane filtration method
(rinsing: 4x100 BSCPS + 90 mL BSCPS with 10 mL 2M MgCL2)

Solution Media Results
BSCPS in 

BSCPS+NTL+2M MgCL2
TSA* I/II no growth/no growth

BSCPS
Membrane filtration method (rinsing: 3x100 BSCPS)

Media Results
SDA I/II no growth/no growth
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INTRODUCTION

Citeral 3mg/mL eye and ear drops 5 ml, contains class of fluoroquinolone antibiotic known as 
Ciprofloxacin. 

It is primarily used to treat or prevent certain infections caused by bacteria. Ciprofloxacin belongs to a
group of medicines known as quinolone antibiotics. It is used for the treatment of external ocular and ear
infection thus helps in treating and preventing a wide range of bacterial infections.

Figure 1. Structure of ciprofloxacin

RESULTS AND DISCUSSION

Results for Citeral 3mg/mL eye and ear drops, 5mL, show that this product has potent antimicrobial
activity which has to be neutralized in order to obtain a satisfying recovery rate. Bioburden was
determined by membrane filtration method assisted by multiple modes for neutralizing the inhibitory effect
of the active ingredient.

Methodology

The three independent test from different batches had been performed in four different groups :

Test group with product: After preparing the sample it had been challenged with 100 µL (not more
than 100 CFU ) suspension of each challenging microorganism. Thus, the total volume of each prepared
sample solution (dilution 1 in 10) was filtered on separate membrane filters.

Positive control group: This group does not contain the product. It was prepared in the same
conditions and procedure as test group with product, with only distinction that instead of the product,
BSCPS had been used.

Viability group: This group does not contain the product and was prepared with Buffered sodium
chloride-peptone solution with the same total volume of 100mL and conditions as the test group with
product. This group should be a reference for the non-toxicity of the media used.

Negative control group: These groups did not contain the product and had not been challenged with
appropriate test strains. It has been prepared in the same conditions and procedure as test group with
product, with only distinction that instead of the product, BSCPS will be used.

Figure 2. Membrate filtration apparatus and method

Table 1. Results obtained from first validation test


