
  



  

Detection and Characterization of Biofilms
How to Connect the Dots Using GI-MAP® and 

Enzyme Therapy for Microbiome Balance





  

A Deeper Dive on Mode and Finer Points
An interesting video on biofilms and detection of biofilm from Dr. Milton Bastidas 
www.mycliniciantoolbox.com/impact-of-enzymes-on-biofilm



  

What are Biofilms?
“Biofilms are usually defined as surface-associated microbial 
communities, surrounded by an extracellular polymeric substance (EPS) 
matrix. Biofilm formation has been demonstrated for numerous 
pathogens and is clearly an important microbial survival strategy.” 
onlinelibrary.wiley.com/doi/full/10.1111/j.1462-5822.2009.01323.x



  

Reinfection

pubs.rsc.org/image/article/2021/cs/d0cs00986e/d0cs00986e-s1_hi-res.gif



  

What are the environmental factors for biofilm formation?
 Highly refined diet of processed foods high in sugar and low in fiber
 Poor digestion (i.e., carbs ferment, proteins putrefy, and fats turn 

rancid)
 Slow gut motility and constipation
 Prescription drugs and supplements with fillers such as magnesium 

stearate (increases the thickness of the biofilm)
 Antibiotics (deplete and disrupt balance of beneficial flora)



  

Challenges in Detection
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Detection of Biofilms
Do you have a scanning electron microscope?
Do you have access to biosensors like: 
Surface Plasmon Resonance
Quartz Crystal Microbalance



  

Why run a stool test?
 Many chronic health issues begin in the gut (Hippocrates: “all disease begins in the 

gut”). What happens in the gut doesn’t stay in the gut. The health of the gut affects 
almost every other system in the body

 Researchers have found that virtually all of the most prevalent chronic diseases that 
plague modern society including obesity, Type 2 diabetes, heart disease, neurological 
disorders, and many cancers have been associated with alterations in gut microbiota

 IMPORTANT: Many people have gut problems without having any gut symptoms!! 
Their “gut problems” may be manifesting in a different body system. Instead of gas, 
bloating, diarrhea, constipation, or abdominal pain, they have brain fog, fatigue, 
anxiety, depression, skin issues, joint pain, or autoimmune diseases

 So, don’t limit stool testing to *only* clients with GI symptoms! Whenever a client is 
dealing with chronic health issues, strongly consider evaluating the health of the gut 
with a stool test –even if the GI tract isn’t the major body system presenting with 
symptoms



  

What clues do 
Biofilms leave?
 What do the labs say?
 What does the patient 

report say?



  

How does it work?
Molecular Testing
 Quantitative Polymerase Chain 

Reaction (qPCR): GI-MAP® uses 
qPCR technology, a highly 
sensitive and specific molecular 
technique, to detect and 
quantify DNA from various 
microorganisms in the stool 
sample. This includes bacteria, 
viruses, parasites, and fungi.

 Precision: Unlike traditional 
culture-based methods, qPCR 
allows for the identification of 
microorganisms that are difficult 
or impossible to culture, 
providing a more accurate 
representation of the gut 
microbiota.



  

COMMON BIOFILM FORMERS FOUND WITH GI-MAP®

 

Biofilm Formers3,4  

Bacillus spp. 
Citrobacter spp. 
Citrobacter freundii 

Fusobacterium spp. 

Enterococcus spp. Klebsiella spp. 
Klebsiella pneumoniae 

Prevotella spp. 

Morganella spp. Mycobacterium avium subsp. 
paratuberculosis 

Helicobacter pylori 

Pseudomonas spp. 
Pseudomonas aeruginosa 

Proteus spp. 
Proteus mirabilis 

Candida spp. 

Staphylococcus spp. 
Staphylococcus aureus Enterobacter spp.  

Streptococcus spp. Escherichia spp.  



  

How do we cull Biofilms and Dysbiosis?
What are the Biofilm's weaknesses?





  

BIOFILM ERADICATION
Supplemental Enzymes and Biofilms

 Degradation of the extracellular polymeric substances 
 Hydrolytic activity on polysaccharides, proteins, and lipids
 Enhances action of antibiotics
 Anti-inflammatory properties
 Supports detection and attack 

of Biofilm inhabitants by the 
immune system

 Controls pathogenic bacteria



  

BIOFILM ERADICATION
Supplemental Enzymes and Biofilms

 Prevents attachment of aggregates by cleaving adhesion molecules
 Improves blood rheology to improve blood flow—keeps bacteria 

free flowing and not aggregating
 Degrades Lipopolysaccharides (LPS) 

which triggers the immune system
 Degradation of membrane vesicles 

as they are formed by LPS



  

BIOFILM ERADICATION
Health Benefits of Proteolytic Enzymes

 Systemic enzyme therapy has been shown to overcome the “cytokine storm” or “immunosuppression” seen in 
infections and to salvage the host’s immune system. 

 The enzymes cleave the antigenic surface protein of organisms and digest their outer coat. Thus they defunct the 
pathogens.

 They reduce number and activity of receptors for pathogen on host cells. Thus pathogen attachment is hampered 
and infectivity decreases.

 They detoxify blood and remove viruses from circulation. They act as a "biological vacuum cleaners“ eliminating 
impurities, foreign proteins, immune complexes and harmful micro-organisms from the blood stream and tissues.

 Enzymes cause enhancement of immune cells to kill bacteria, viruses, molds and fungi.
 Enzymes break down immune complexes which block the immune cells.
 They accelerate the volume and fluidity of blood flow.
 Enzymes such as bromelain modulate arachidonate pathway.
 Enzymes activate alpha-2 macroglobulin, the “cytokine catcher” which usually exists in blood in an inactive form.
 Enzymes also break down fibrin deposits and also remove necrotic debris and excess fibrin from the bloodstream.
 Reduce acute phase reactants like CRP and Fibrinogen.



  

What indications 
do we have to 
determine what 
to use?



  

BIOFILM ERADICATION
Macroscopic

To eliminate, you must get the patient's lifestyle in order:
 Sleep
 Nutrition 
 Movement

(Interesting study: sciencedirect.com/science/article/abs/pii/S0882401016301462)
 Stress
 Community



  

BIOFILM ERADICATION
Macroscopic

As a patient tweaks their lifestyle, then we have found the supplements are 
more effective. The supplements to use on biofilms include:

 Garlic
 Oregano
 Black Walnut
 Uva Ursi
 Goldenseal Berry
 Essential Oils

 Proteolytic Enzymes
 Bacterial Competitive Inhibition

(Balancing the Microbiome)
 IgG 2000
 Colostrum
 Etc.



  



  

BIOFILM ERADICATION
Products I Use

 Protease: 2 caps 3 x day on empty stomach
 Gastro: 2 caps 3 x day on an empty stomach
 Digest: 2 caps with meals to improve digestion 

(don’t leave food for putrification)
 Biocidin® Bioclear™ Program: Biocidin® LSF 2 pumps 2 x day, 

Biocidin® 10 drops 2 x day on an empty stomach, GI Detox® 
1 hour after both Biocidins, Proflora™ 4R 1 cap per day with 
a meal, GI InnerCalm® 1 stick per day (usually before bed)







  

Case Study
53 yo Male
Symptoms: 
 Weight gain




