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ABSTRACT 
Diseases usually take place in individuals due to 

infection that can be occurs more than one time, and also 

can reach up to years, and the bacterial and microbial 

biofilms play main roles on more than 75% of the whole 

infections, these roles are responsible for many points such 

as creating chronic diseases, resistance the drug, effect the 

immune system, contaminating the medical equipments and 

devices, and clinical infections. The microbial biofilms can 

be single or accumulated in colonies and layers in the host, 

and cause the chronic diseases through weakening the 

immune system and even attack the antibiotic treatments 

that given to the patient and make it without advantage and 

cannot help in recovery. In this review, it was focused on 

how bacterial biofilms play an important role in foot ulcer 

in diabetic patients, and it was concluded that infections 

with microbial biofilms may leads to decrease the immune 

system and leads to chronic diseases. 
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I. INTRODUCTION 
 

Throughout the infection that caused by bacterial 

biofilm in particular, as well as the microbial infection in 

general, the host is represented by the organism, while the 

immune system of the host (organism) considered as the 

antibacterial and an antimicrobial as if a treatment, but for 

chronic diseases, this infection can takes more time, and 

can reach up to years (1-4). The bacterial biofilms play 

important roles on more than 75% of the whole 

infections, these roles focused on the following points (5-

6): 

1. It can be the cause of creating the chronic infections. 

2. Drug fighting.  

3. Response of the immune system 
4. Pollution and contamination to the medical 

equipments and devices. 

5. More than 80% of clinical infections caused by 

biofilms. 

Bacterial biofilms may also improve and 

enhance the microorganisms against unfavorable 

conditions of the environment. Microbiota can exist either 

in multiple or in single; it is also expressed as 

polymicrobial or monomicrobial respectively, the 

genomic analysis assumed that most bacterial biofilms 

presence in human body in a polymicrobial form (7-9).  
Figure 1 show the polymicrobial biofilms in 

dental plaque, while figure 2 show the monomicrobial 

biofilm which usually represented by anaerobic bacteria 

which do not require oxygen. 

 

 
 

Figure 1: Dental plaque shows the microbial biofilm (10) 

 

 
 

Figure 2: Monobacterial represented by anaerobic bacteria (11) 
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Important differences between mono and poly 

bacterial infection, for instance, the infection of 

conjunctivitis that caused by S. pneumonia, this can be 

noticed in the frequency and the dominant of the 

infection.   

 

II. BACTERIAL BIOFILMS CAN 

CAUSE AND CREATE CHRONIC 

INFECTION 
 

Throughout a severe infection, the host is 

presented by the organism for quite small time, and it was 

disinfected through the immune system using 

antimicrobial treatment drugs or without it. In chronic 

infection the process is quite different because it takes 

more time (moths or sometimes years), therefore the body 

that have chronic infection, can be a host that provide an 

ideal environment that play an important role which 
extend the interaction between host and infective 

microbes creations, this will eventually leads to create 

synergistic or mutualistic interactions that resulted in the 

formation of bacterial biofilms as well as the possibility 

of transferring in genes. For example, bacterial biofilm 

responsible for chronic wounds in diabetic patients, the 

chronic wound beds inhabitants (gram-negative and 

gram-positive bacteria) which often create a mixture of 

microbial biofilms that cause many infections (12, 13). 

 

III. DRUG FIGHTING (RESISTANCE) 
 

One of the most important individuality of the 

bacterial biofilms is its resistance to the drugs, precisely 

antibiotics, the cells of the microbes that allied to the 

biofilms developed and grown more than 1000 times in 

its resistance toward the therapy and the treatment of the 

antibiotic drugs than other cells (planktonic cells), it is 

expected that the matrix of extracellular of the bacterial 

biofilm is accountable and in charge for the resistance 

and tolerance toward treatment of the antimicrobial drug 

through its behaves as a physical blockade against the 

antibiotic (14, 15). 

Latest studies indicate that the mechanism of the 
resistance against antimicrobial drugs established the 

presence of both bacterial biofilms and the planktonic 

cells as well. The genetic contents can be transferred via 

the involvement of HGT (Horizontal gene transfer), this 

transfer can be occurred in conjugation, transformation as 

well as transduction (16, 17). 

The DNA of bacteria form a certain cells called 

(lysed cells) that grow its capable cells from the same 

species, and this occurs via inter / or intra transformation 

of the species and the process that take place at this time 

called recombination of genes. The antimicrobial 
resistance to the drugs will be kept due to natural 

selection; this can be shown in the existence of the 

biofilm which is almost 1.6 x104 greater than planktonic 

cells, this can explain the volume of the bacterial biofilm 

and its resistance to the antimicrobial drugs (antibiotic 

resistance) (18, 19). 

Figure 3 shows the mechanism of drug 

resistance, while figure 4 represent a scheme that shows 

the difference between resistance bacteria, and non-

resistance bacteria against antibiotics. 

 

 
 

Figure 3: the mechanism of cell development in its resistance against antimicrobial drugs (20)
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Figure 4 represent a scheme that shows the simple 

differences between the 2 types of bacteria, precisely the 

resistance bacteria and the non-resistance bacteria. 

 

 

 
 

Figure 4: simple scheme shows the difference between resistance / and non-resistance bacteria (21) 

 

IV. RESPONSE OF THE IMMUNE 

SYSTEM 
 

The famous name of the bacterial biofilms 

changed the response of the immune system in the 

direction to attack the pathogens. The response toward 

inflammation rise and increased via the directions of the 

host in opposition to the micro organs that cause 
infections in order to protect the cells of the host and kill 

the attacker pathogens. On the contrary there are many 

situations that involve clinical chronic infection by which 

the response of the immune system toward pathogens has 

additional harms rather than helps to the cells, mostly the 

existence of the bacterial biofilms can be the main reason 

of uncertain attack (22-24). 

 

V. MEDICAL DEVISES AND 

EQUIPMENTS CONTAMINATION 
 

It is well know the contamination that caused by 

the bacterial and microbial biofilms to the medical 

apparatuses and devises and as much as it is used as much 
as the possibility of infection is increased due to the 

virulence role of the microbial biofilms which eventually 

cause clinical troubles and difficulties, and honestly, most 

clinicians and the technicians who works in clinics do not 

imagine or even think the volume of its consequences, 

because they based their resolutions on planktonic 

susceptibilities in vitro and not the susceptibilities of the 

biofilms itself (25, 26). 
Although there is an increasing of the researches 

in the field of bacterial and microbial biofilms, still there 

are a lot of difficulties in characterizing them, precisely 

when implanting the medical apparatuses and devices, 

and because of this, it is recommended, from the current 

review point of view, it is suggested to the future studies 

to focus on evaluation the association and the interaction 

and the connection between the failure in treatment and 

the biofilm itself and how to develop a certain 

compounds that works as an anti biofilm and enhance 

them (27, 28). 

Figure 5 shows the medical device infection (29). 
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Figure 5: A- Medical devices infections; B- Clumps of St.  Epidermidis bacteria, the main infection causes in clinics 

and hospitals which eventually cause sepsis (in green color) that accompanied to in the extracellular matrix (29)

 

As noticed from figure 5, it is clear the 

complexation of the bacterial biofilm due to its existence 

in multi layers as well as its accumulation in communities 

which enable them to form a surface on the object 

(medical device) (30). 

 

VI. THE SIGNIFICANCE OF 

BACTERIAL BIOFILMS IN THE 

ULCERS FOOT IN DIABETICS 
 

Pouget et al. 2020 mentioned that the main 

complication in diabetes patients that increase their 

disability in their daily life and prevent them from doing 

their ordinary functions is the infection in their feet, 

which increases the death possibility (mortality) due to 

amputation in the lower limbs, and also decreases the life 

style which eventually play an important role in the 

resistance on the effect of antibiotics and leads to 

difficulties in the healings of the wound in diabetes 

patients (31). 

The main issue in food ulcers in diabetic patients 

(DFU) is the distinguishing between colonization and 
infections that caused by bacterial biofilms due to the 

interaction between biofilms and the bacteria, as a result 

of this, various species of bacteria could be considered as 

non-pathogenic (unable to sustain a chronic disease), but 

in fact it is not and cause clinical complications due to the 

presence of microorganism (32). 

The formation of different bacterial biofilms is 

shown in figure 6 (33). 

 

 

 
Figure 6: the steps of the formation of bacterial biofilm (33) 

 

Neut and his coworker did a research in 2011 
(34), they reached evidences that shows the biofilms in 

DFU using a certain techniques and microscopes, this 

finding was confirmed by Malik and his coworkers in 

2013 (35) who study more than 170 DFU cases, and they 

found around 70% of the cases under studies suffers from 

DFI (Diabetic Food Infection). 

In 2014, and 2015 Murali (36) and his coworkers, 

and Banu (37) and his coworkers, respectively, they 

support the findings of the previous research and 
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characterize and identify the S. aureus in the biofilms that 

present in DFU patients, this confirmation lead to a 

conclusion that prove the presence of bacteria in the 

biofilms that accompanied with chronic disease patients. 

Regarding the inhibition and the metabolism of the 

bacterial biofilms, the researchers end with the following 

conclusions: 

 

 Using citrate and EDTA, the adhesion of the bacteria 
can be blocked; those are the most capable 

compounds due to their chelating properties. 

 Natural compounds and complexes were used to 

achieve the inhibition to the biogenesis structures, 

these natural compounds are usually derived from 

plants. 

 Adaptation and modulation is one of the important 

properties to the bacterial biofilms and colonies. 

 Bacterial inhibition can be enhanced via the sessile 

bacterial kills, this can be done through dispersion 

the bacterial biofilm using enzymes or a certain 

compounds.  
 

The entire above conclusion goaled to improve 

the therapy and develop the treatments against the 

bacterial biofilms and limited their activities toward 

chronic diseases. 
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