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The Gram-negative bacterium Stenotrophomonas maltophilia is frequently isolates from pharmaceutical facilities, especially in water systems (COSTA et 

al., 2017; SELIM et al., 2020). The biofilms formed by these microorganisms help them to acquire greater resistance to the action of physical and chemical 

agents, which may contribute to the prevalence of these pathogens in some environments. After biofilm formation, additional microorganisms can 

proliferate by aggregation and detach from the surface in different stages of the production chain. This event can limit the efficiency of random sampling in 

quality control and affect the release of a batch (PDA, 2015; VASCONCELLOS et al., 2021). This study aimed to evaluate the aggregative capacity and the 

structure of the biofilm by Scanning Electron Microscopy (SEM).

All strains presented sediment < 0.1 

mL in both incubation conditions 

and were classified as non-

aggregative. SEM revealed that S. 

maltophilia formed biofilms 

characterized by homogeneous 

distribution of bacteria’s on the 

surface with the formation of few 

aggregates for all strains analyzed, 

except one. The analysis by SEM 

showed small aggregates, although 

the strains were classified in this 

study as non-aggregative. This 

information may be of great use for 

the pharmaceutical facility, since 

the formation of these small 

aggregates can impact on 

intermittent contamination at 

different steps of the production 

chain, due to their detachment from 

the surface. The SEM seems to be 

an efficient technique that can be 

applied for biofilm understanding 

and can be used as part of the 

contamination control strategy of 

the pharmaceutical facility to 

developing of preventive and 

corrective measures to eliminate 

microbial biofilms on stainless-steel 

surfaces.

Figure 1. Morphological analysis of S. maltophilia biofilm formation in stainless steel surface. Scanning electron microscopy of different strains (S07, S08, S20, S29, S37, S47, S52, S54, S55, S60, S62, S73) 

cultivated in stainless steel surfaces. Note, that the only one that does not present biofilm formation was S62 strain. The biofilm produced by other strains was characterized by a homogeneous distribution of 

bacteria on the surface with small aggregates (arrows). 
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Growth in TSA and 

incubation at 37°C/ 48h

The wells were washed two 

times with 2.0 mL of PBS

The biofilm was fixed and 

dehydrated 

Scanning electron

microscopy (SEM)

2 mL

The strains were transferred to 15 ml of BHI and 

incubated at 37 ± 2ºC/ 24 h with shaking (150 rpm)

Each well of a sterile 6-well polystyrene plate 

was filled with 4.0 ml of bacterial suspension 

and 15 mm² diameter stainless-steel disc 

and incubated at 37 ± 2ºC for 48 h

SCANNING ELECTRON MICROSCOPY (Costa et al., 2021)

5 mL of BHI incubated at 37ºC 

under static condition

5 mL BHI incubated at 37ºC and 

agitation condition (150 rpm)

Figure 2. Morphological analysis of S. maltophilia biofilm formation in stainless steel surface. Scanning electron microscopy of strain S186 showed a homogeneous distribution of 

bacteria on the surface with aggregates (arrows). 

AGGREGATIVE CAPACITY (Umeda et al.,2017)

Growth in TSA and 

incubation at 37°C/ 48h
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