
Bio�lms are microbial communities of the surface-Introduction:- 
attached cells, embedded in a self-produced extracellular polymeric 
matrix (Donlan and Costerton, 2002). Bacteria often exist as sessile 
communities in nature called bio�lms that develop structures 
which are both physiologically and morphologically different from 
free living bacteria. Bio�lms are a group of microorganism attached 
to a surface and covered by an exopolysaccharide matrix. Various 
changes occur during their transition from planktonic to a surface 
attached community. In response to certain environmental signals, 
new phenotypic characteristics develop in such bacteria (Toole et 
al., 2000). 

Many microorganism in the natural environment are organized in 
bio�lm structure (Costerton, 1999). Bio�lms can be muticellular 
communities of bacteria, immobilized by an extracellular polymeric 
matrix produced by the bacteria, which can be attached to various 
biotic and abiotic surfaces (Izano et al., 2008). This three-
demensional bio�lm structure is made up in 85% by the 
extracellular matrix which comprises polysaccharides, proteins, 
enzymes, DNA, bacterial glyolipids, water and in 15 % by aggregates 
of microorganism cells (Costerton 1999). Bio�lm development 
depend on many physical,chemical and biological factors (Bryers, 
2008).

The ica gene codes for intracellular adhesion and may also code and 
is required for bio�lm production (Donlan et al., 2002). Within a 
bio�lm, bacteria communicate with each other by production of 
chemotactic particles or pheromones, a phenomenon called 
quorum sensing.  

There are various methods to detect bio�lm production. These 
include the Tissue culture plate (TCP) (Christense et al., 1995), Tube 
method (TM) (Christensen et al., 1982), Congo Red Agar method 
(CRA) (Freeman et al., 1989), bioluminescent assay (Donlan et al., 
2001), piezoelectric sensors (Aparna and Yadav, 2008), and 
�uorescent microscopic examination (Zufferey et al., 1988 ), which 
could be used in a routine clinical laboratory, for determining their 
ability to form bio�lm.

Both Gram-positive and Gram-negative bacteria have the capability 
to form bio�lms. Bacteria commonly involved include Enterococcus 
faecalis, Staphylococcus aureus, Staphylococcus epidermidis, 
Streptococcus viridians, Escherichia coli, Klebsiella pneumoniae, 
Proteus mirabilis and Pseudomonas aeruginosa (Donlan, 2001).

The ability of a microorganism to develop bio�lm is an important 
virulence factor and they are the main cause of many infections. 
They are responsible for the emergence of multidrug- resist ant 
strains resulting in treatment failure (Swarna et al., 2012).  Thus the 

present study aimed to know the prevalence of bio�lm producing 
bacteria from Akola city and to check the antibiotic susceptibility  
pattern  of  bio�lm producers.

Material and Methods :-A total 70 clinical sample viz, blood, pus, 
urine were collected for the isolation of test organism. The clinical 
samples were collected from various hospitals and pathology 
laboratories of Akola city. The clinical sample were collected in 
sterilized vials and brought to the laboratory. The isolates were 
examined for bio�lm formation by two different method i.e Tube 
method (TM) and Congo Red Agar (CRA) method.

A) Tube Method(TM) :-
Bio�lm production was investigated by the tube adherence test 
proposed by Christensen et al., (1986). This is a qualitative method 
for bio�lm detection. In this method, Trypticase soy broth with 1% 
glucose was inoculated with a loopfull of test organism from culture 
overnight culture on nutrient agar individually. Broths were 
incubated at 37 °C for 24 hours. The tubes were decanted and tube 
were washed with phosphate buffer saline (pH 7.3). The tubes were 
dried and stained with crystal violet. Excess stain was washed with 
deionized water. Tubes were kept in inverted position. In positive 
bio�lm formation, a visible stained �lm was seen along the walls of 
the tube.

B )Congo Red Agar (CRA) Method :-
The method developed by freeman et al., (1989) was used in this 
study. This is also simple qualitative method to detect bio�lm 
production by using Congo Red Agar.In this the medium composed 
of Brain heart infusion broth, sucrose and Congo Red dye was used. 
First Congo red stain was prepared as concentrated aqueous 
solution and autoclaved at 121°C for 15 minutes. Then it was added 
to autoclaved Brain heart infusion agar with sucrose. Plates were 
inoculated with test organism and incubated at 37°C for 24 hours. 
Black colonies with a dry crystalline consistency indicated bio�lm 
production. 

Results and Discussion:- In the present study a total of 70 clinical 
sample were collected from various hospital of Akola city which 
includes urine, blood & pus. From the clinical sample about 50 
isolates were obtained in the form of pure culture after isolated on 
MacConkey agar. The 50 isolates primarily isolated were checked for 
the bio�lm formation. From the Screening it was found that 35 
(70%) isolates were able to produce bio�lm either by TM or CRA 
method or by both. On the basis of visual observations the isolate 
was termed as strong, moderate, or weak bio�lm producers.

It was found that by tube method 16 (45.71%) was detected as 
strong, 8 (22.85%) moderate and 11(31.42%) as weak bio�lm 
producers. While by CAR method 21(60%) were detected as strong & 
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7 (20%) each were moderate & weak producers (Table 1). In the 
study, all the bio�lm producers were checked for their antibiotic 
susceptibility pattern. It was found that many of them showed 
resistance to two or more antibiotics 

Table 1 :-  Grading of bio�lm producers  by Tube method (TM) & 
Congo Red Agar  (CRA) Method.

Discussion :-
Bio�lm producing bacteria are responsible for many infections in 
hospital settings and community which makes difficult to eradicate 
then because of bio�lm production. They exhibit resistance to 
antibiotics by various methods like restricted penetration of 
antibiotics into bio�lm, decreased growth rate and expression of 
resistance genes. Thus, it is necessary to �nd out the bio�lm 
producers among clinical isolates.

In the present study about 70% clinical isolates were found to 
produce bio�lm (�g 1). Two methods were used to detect the 
production of bio�lm among the isolates. It was found that about 
45.71% strong bio�lm producers were detected by Tube method & 
60% were by Congo Red agar method (�g 2 & 3). This showed that 
Congo Red agar method detects more bio�lm producers than Tube 
method. This �nding is in concordance with studies of Bose et al., 
(2009) who reported bio�lm producers by Tube method 46% and by 
Congo Red agar method 60%. In another study Ruzika et al.,  noted 
53.7% bio�lm formation by Tube method & 43.5% by Congo Red 
agar method, But De et al., (2012) reported 50.67% of bio�lm 
producers by Congo Red agar method which was only method 
adopted for their study and is comparable with the present results.

In the present study the isolates showing bio�lm formation were 
identi�ed as E.coli, K. pneumoniae, P. aeruginosa & S. aureus. These 
�ndings are consistent with that of Stickler et al., (1996) who isolated 
E. coli, Klebsiella pneumoniae, Pseudomonas aeruginosa. This is in 
accordance with the results of Neeli et al., (2006) and De et al.,  (2012).

In the present study antibiotic susceptibility pattern of bio�lm 
producers were also checked. It was found that many isolates 
showed multidrug resistance. This might be due to the difficulty in 
penetration of antibiotics due to bio�lms. Similar �ndings are 
reported by Shubha et al., (2012) who also reported muti drug 
resistance among the bio�lm producers.

Conclusion :-The present study comes to conclusion that, high rate 
of bio�lm production found among clinical isolates. CRA method 
detected more no of bio�lm producers than Tube method (TM). E. 
coli was found to be prominent bio�lm producers followed by K. 
pneumoniae, P aeruginosa & S aureus. Many isolates showed drug 
resistance so such information on the capacity of a clinical isolate to 
produce bio�lm would help clinicians to device an appropriate 
treatment plan for the patient and can also help to prevent 
potentially fatal & persistent infections due to such bacteria.
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