
Average of recovery rate on the 106 strains tested

 

Figure 1: Average of recovery rates calculated on the different type of 
microorganisms from the panel of 106 strains.

The results presented in the figure 1 strongly support the 
excellent growth performance of the culture medium. For 
the different kind of microorganisms categories tested 
(Pharmacopoeias strains, Pseudomonas strains, Burkholderia 
strains, and other type of strains), the average recovery rate is 
close to 100%.

All the 106 strains evaluated on the ChromID® Burkholderia 
cepacia medium showed a recovery rate between 50 and 
200%. This is highlighted in the figure 2 for the specific groups 
of Pseudomonas aeruginosa and Burkholderia spp.

A New Chromogenic Culture Medium for Screening for  
Burkholderia cepacia in Non-sterile Pharmaceutical Products

 ABSTRACT

The application of a novel chromogenic solid agar ChromID® Burkholderia cepacia medium for microbiological examination testing of non-
sterile drug products is presented. The propriety medium may be used for both the Total Aerobic Microbial Count as described in USP <61> 
and a test for the absence of Burkholderia cepacia complex.

 INTRODUCTION

The U.S. CGMP regulations 21 CFR 211.113 Control of Microbiological Contamination require that objectionable microorganisms be excluded 
from non-sterile drug products. An industry survey of non-sterile drug product recalls for microbial contamination between 2004 and 2011 
highlighted that 34% of the recalls were for Burkholderia cepacia1. FDA microbiologists responded by publishing an article expressing their 
concern with this opportunistic bacterial pathogen due to its ability to survive in disinfectants, sanitizing agents and preserved, aqueous non-
sterile drug products.   Of additional concern is the ability of organisms like B cepacia to cause infections in compromised patient populations 
including people with cystic fibrosis.   Therefore, the FDA has recommended that  microbiological testing methods be capable of screening for 
Burkholderia cepacia2. The exclusion of objectionable microorganisms from non-sterile drug product was the topic of a recently published PDA  
technical report3.

As the compendial tests described in USP <61> and <62> do not contain a specific test for the absence of Burkholderia cepacia, bioMérieux 
developed an innovative proprietary chromogenic solid medium suitable for both the Total Aerobic Microbial Count and the screening for the 
Gram-negative bacteria Pseudomonas aeruginosa and Burkholderia cepacia in non-sterile drug products.

 CONCLUSIONS

The exclusion of Burkholderia cepacia complex remains a 
challenge for drugs manufacturers. CGMP regulations, i.e. 
21 CFR 211.113(a) recommends appropriate procedures to 
prevent the risk of objectionable microorganism contamination. 
In addition, adequately designed contamination control must 
be implemented by pharmaceutical companies to exclude 
potentially harmful microorganisms from their finished goods. 
Currently, no dedicated solution is available to easily cultivate and 
detect B. cepacia complex in pharmaceutical materials.2

With the introduction of the new culture media ChromID®  
Burkholderia cepacia, bioMérieux brings an efficient and  
effective solution to the pharmaceutical industry with  
following characteristics:

•  Equivalent performance as a gold standard TSA for a TAMC control

•  Specific and rapid detection of Burkholderia cepacia complex directly on 
an agar plate suitable for microbial count

•   Compatibility with the test methods described in USP <61>, <62>
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 MATERIAL AND METHODS

Products tested

The following bioMérieux products were tested:

•   ChromID® Burkholderia cepacia medium, Catalog No. 413454

•    Tryptic Soy Agar (TSA), Catalog No. 43011

Growth promotion test study and specific coloration evaluation

During the development of this non-selective chromogenic solid 
medium, 106 different strains were tested. These strains were 
sourced from culture collections and from clinical or environmental 
samples:

•   5 quality control strains described in the pharmacopoeia (Bacillus subtilis 
ATCC 6633, Staphylococcus aureus ATCC 6538, Pseudomonas aeruginosa 
ATCC 9027, Candida albicans ATCC 10231 and Aspergillus brasiliensis ATCC 
16404),

•   19 strains of Pseudomonas aeruginosa (including Pseudomonas aeruginosa 
ATCC 9027,ATCC 9027) and 6 other Pseudomonas sp.,

•   29 strains of Burkholderia spp. (Table 2),

• 48 other strains. 

Plates were tested with a calibrated inoculum between 10 and 
100 CFU and were incubated up to 5 days at 30-35°C. Microbial 
enumeration was performed after 3 days of incubation and the 
coloration intensity was evaluated, according to an internal scale  
after 5 days.

Score Coloration

0 Not pink Orange, yellow, white

1

Pink

Light pink

2 Pink

3 Dark pink, intense pink, red-pink

4 Purple Purple (light or dark)

Table 1: Colony color and intensity scale

Microbial examination of non-sterile products

The microbiological examination of selected non-sterile products 
has been performed by enumeration using the membrane filtration 
method (described in the U.S. Pharmacopoeia chapter <61>).

To demonstrate the versatility of the method, 5 different categories 
of non-sterile products were tested (based on the physical 
characteristics of the product):

•   Water-Soluble Product (3 products),

•   Non Fatty Product Insoluble in Water (1 product),

•   Fatty Product (1 product),

•   Fluid in Aerosol Form (1 product),

•   Transdermal Patch (1 product).

 MATERIAL AND METHODS CONTINUED

These non-sterile products were artificially contaminated by 
inoculation with Burkholderia cepacia and Pseudomonas 
aeruginosa (less than 100 CFU/mL).

 RESULTS AND DISCUSSION

Large panel of B. cepacia Strains

In order to control the presence of Burkholderia cepacia complex 
(BCC) in a product, the FDA publication recommends that “the 
test method validation (to demonstrate the drug is free of BCC) 
should address multiple strains of the species”1. The in-house 
Burkholderia strains are presented at the bottom of the poster.

Growth promotion and specific coloration evaluation

The growth promoting capability of this medium to perform 
TAMC test was determined. The performance of ChromID® 
Burkholderia cepacia medium is equivalent to TSA and can  
be used to perform Total Aerobic Microbial Counts.          
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 RESULTS AND DISCUSSION CONTINUED

The data in this table demonstrates when B. cepacia or P. 
aeruginosa strains remain viable in a drug formulation, the 
ChromID® Burkholderia cepacia medium is able to recover and 
detect them.

The data also demonstrates a significantly higher resistance 
of B. cepacia to preservatives compared to P. aeruginosa.  As 
a consequence, B. cepacia remains a concern and should be 
detected to determine the performance of preservative efficacy.

As an example, the benefit of the ChromID® Burkholderia 
cepacia medium performance is illustrated in the 2 pictures 
below. The natural flora of the same batch of 2 transdermal 
patches, artificially contaminated by a suspension of less than 
100 CFU of Burkholderia cepacia 7607022, are grown on TSA 
and the ChromID® Burkholderia cepacia medium.

The ChromID® Burkholderia cepacia medium enhances the 
detection of B. cepacia strains within a contaminated matrix.

Filter on ChromID®  
Burkholderia cepacia 

Observation after  
5 days at 30-35ºC

Filter on TSA:  
Observation after 
5 days at 30-35ºC

F. BERRAT, M. LARCON, C. de la FOATA and L. LEBLANC  bioMérieux Inc. 376 chemin de L’Orme.  F-69280 Marcy-L’étoile France

List of type culture collection and bioMérieux in-house Burkholderia strains tested

Burkholderia anthina* 0512018**, Burkholderia arboris* 1312097**, Burkholderia cenocepacia* 0403076**, Burkholderia cenocepacia* 0409002**, Burkholderia cepacia* ATCC 25416, Burkholderia cepacia* 7607022**, Burkholderia cepacia* 8518157**, Burkholderia cepacia* 8518149**, Burkholderia cepacia* 9602025**, Burkholderia cepacia* 8308073**, Burkholderia cepacia* 7711063**, Burkholderia cepacia* 9510110**, Burkholderia cepacia* 8302046**, Burkholderia cepacia* 
8602038**, Burkholderia cepacia* 0201005**, Burkholderia cepacia* 7607019**, Burkholderia cepacia* 8518204**, Burkholderia cepacia* 9710081**, Burkholderia cepacia group* 1102044**, Burkholderia contaminans* 1310054**, Burkholderia dolosa* 0512028**, Burkholderia fungorum 8807104**, Burkholderia gladioli ATCC 10248, Burkholderia multivorans* 0203016**, Burkholderia spp 1109027**, Burkholderia pyrrocinia* 0512031**, Burkholderia stabilis* 1001121**, Burkholderia 
ubonensis* 1212130**, Burkholderia vietnamiensis* 0403347**

*Strains of the Burkholderia cepacia complex (Bcc)   **bioMérieux in-house strains identification number

Figure 6: Observation of 
the contamination grown on 

ChromID® Burkholderia cepacia 
medium.

Visible detection and 
enumeration of Burkholderia 

cepacia is easy and rapid  
on ChromID® Burkholderia 

cepacia medium.

Figure 5: Observation of 
 the contamination grown on 

regular TSA.

Visible differentiation of 
Burkholderia cepacia colonies 

from other bacterial colonies is not 
possible on this medium.

 RESULTS AND DISCUSSION CONTINUED

Figure 2: Details of recovery rates observed on Pseudomonas 
aeruginosa and Burkholderia spp. population.

Furthermore, due to the chromogenic activity, the strains of 
Pseudomonas aeruginosa and Burkholderia cepacia were readily 
detected. Isolated colonies of these microorganisms show a pink 
to purple color on the ChromID® Burkholderia cepacia medium:

For the majority of the targeted species, the specific coloration 
observed has a score of 3 that corresponds according to the 
scale at a great intensity of coloration.

This demonstrate that the ChromID® Burkholderia cepacia 
medium can specifically detect Pseudomonas aeruginosa and 
Burkholderia cepacia with a high level of confidence.

Examination of non-sterile products

In addition, the FDA clearly warns the pharmaceutical industry 
about the implementation of “test methods and acceptance 
criteria to demonstrate that drug products are free of BCC; […] 
any validated method capable of detecting BCC organisms 
would be adequate” 1.

The ChromID® Burkholderia cepacia medium allows the 
detection of specific BCC and P. aeruginosa strains for the 
control of different non-sterile drugs.

To assess the performance of the ChromID® Burkholderia 

cepacia medium, different kinds of non-sterile drugs have 
been tested according to the USP <61> recommendation. 

Figure 3: Pictures of 3 different strains with specific coloration of  
the colonies. Upper picture: view from above. Bottom picture: view 
from below.

For 106 strains tested, we have observed that:
•  100% of Pseudomonas aeruginosa strains reveal a specific coloration  

after 5 days at 30-35°C.

•  100% of Burkholderia cepacia strains reveal a specific coloration after  
5 days at 30-35°C.

•  In addition, 10 strains of other Burkholderia species display the  
specific coloration. 

 RESULTS AND DISCUSSION CONTINUED

Water-Soluble 
Product

Non Fatty 
Product 

Insoluble in 
Water

Fatty 
Product

Fluid in 
Aerosol 
Form

Transdermal 
Patch

Burkholderia cepacia 
ATCC 25416  

detection/product
3/3 1/1 1/1 0/1* 0/1*

Pseudomonas 
aeruginosa  
ATCC 10145  

detection / product

3/3 0/1* 1/1 0/1* 0/1*

Burkholderia cepacia 
 ATCC 25416

Pseudomonas aeruginosa 
 ATCC 10145

Pseudomonas aeruginosa 
 ATCC 9027

Figure 4: Coloration intensity detail observed for Pseudomonas 
aeruginosa and Burkholderia spp. Population.

*strains killed by the product preservatives (no growth on TSA)

Table 2: Retrieval of B. cepacia and P. aeruginosa after artificial 
contamination in different kind of non-sterile pharmaceutical matrice.
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