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Abstract

Microbial biofilms remain one of the greatest
barriers to successful management of chronic
wounds. Once established, they create a highly
organized extracellular polymeric substance
(EPS) that protects microorganisms from host
immune defenses and significantly reduces the
effectiveness of conventional antimicrobial
therapies. Factor Advanced Biofilm Gel (FABG)
was developed as a proprietary multifunctional
polymer platform that combines advanced
polymer engineering with targeted delivery of
octenidine dihydrochloride. Rather than relying
on a single antimicrobial mechanism, the
platform reduces microbial attachment, disrupts
the hydrated biofilm architecture, improves the
penetration and distribution of octenidine
throughout the biofilm matrix, and reduces
microbial burden while limiting rapid
recolonization. Although the precise
composition of the polymer system remains
protected intellectual property, the scientific
concepts underlying the platform demonstrate
how intelligent biomaterial engineering can
improve management of chronic wound biofilms
without disclosing proprietary chemistry.

Introduction

Chronic wounds—including diabetic foot ulcers,
venous leg ulcers, pressure injuries, burns, and
traumatic wounds—represent a growing
healthcare challenge. Their failure to heal is often
associated with persistent microbial biofilms.
Unlike free-floating planktonic bacteria, biofilm

organisms exist within an organized, hydrated
extracellular matrix composed of
polysaccharides, proteins, lipids, and extracellular
DNA. This matrix functions as a physical and
biochemical barrier that limits penetration of
antimicrobial agents while simultaneously
protecting microorganisms from immune
surveillance. Biofilms also promote microbial
communication, genetic adaptation, and
persistence, allowing wounds to remain trapped
in prolonged inflammation. Effective treatment,
therefore, requires technologies capable of
disrupting this protective environment while
efficiently delivering antimicrobial agents
throughout the biofilm.

The Scientific Rationale for FABG

FABG was designed around the recognition that
successful biofilm management requires more
than simply increasing antimicrobial
concentration. Instead, it utilizes a proprietary
multifunctional polymer platform engineered to
perform several complementary biological
functions simultaneously. The platform improves
interaction with hydrated biofilm structures,
promotes controlled transport of the
incorporated antiseptic, and maintains intimate
contact with the wound surface. The innovation,
therefore, lies in the architecture of the delivery
system itself rather than in any single disclosed
ingredient. By integrating multiple functions into
a single platform, FABG addresses several
biological barriers that have historically limited
topical wound therapies.
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Why Octenidine?

Octenidine dihydrochloride was selected as the
antimicrobial component because of its unique
combination of broad-spectrum efficacy and
excellent tissue compatibility. Octenidine
demonstrates activity against Gram-positive
bacteria, Gram-negative bacteria, fungi, and
many multidrug-resistant organisms commonly
encountered in chronic wounds. Its antimicrobial
activity results primarily from disruption of
microbial cell membranes rather than inhibition
of intracellular metabolic pathways, making the
development of resistance substantially less
likely than with conventional antibiotics.
Numerous clinical studies have reported
favorable safety, minimal systemic absorption,
and suitability for repeated application. These
characteristics make octenidine particularly
attractive for chronic wound management,
where prolonged topical therapy is frequently
required.

Synergy Between the Polymer Platform
and Octenidine

The therapeutic performance of FABG results
from the synergy between the proprietary
polymer platform and octenidine. The platform
first modifies the physicochemical environment
that promotes microbial attachment, thereby
reducing microorganisms' ability to establish
stable colonization. It then interacts with the
hydrated EPS, improving access throughout the
biofilm architecture. Finally, the delivery system
facilitates more uniform distribution of
octenidine throughout the matrix, allowing
antimicrobial activity to reach microorganisms
protected deep within the biofilm. This
coordinated sequence of events illustrates why
intelligent delivery systems can outperform
approaches that rely solely on increasing
antimicrobial potency.

Intelligent Delivery Rather Than
Increased Toxicity

Historically, wound care has often emphasized
stronger antimicrobial chemistry. While effective

in some situations, increasing antimicrobial
potency may raise concerns regarding tissue
compatibility, delayed healing, or unnecessary
exposure to aggressive antiseptics. FABG follows
a different philosophy. By improving delivery
efficiency rather than increasing toxicity, the
proprietary platform seeks to maximize the
biological effectiveness of octenidine while
maintaining an excellent safety profile. This
represents a fundamental evolution in
biomaterials science, where formulation
engineering becomes a primary determinant of
clinical performance.

Clinical Implications

Mechanical debridement remains an essential
component of chronic wound care, but it rarely
removes all residual microorganisms. Biofilms
frequently begin reforming within hours after
treatment. By combining immediate
antimicrobial activity with mechanisms that
discourage renewed microbial attachment, FABG
is designed to interrupt this cycle of repeated
biofilm formation. The use of octenidine instead
of topical antibiotics also supports antimicrobial
stewardship by reducing dependence on
conventional antibiotics while maintaining
effective local infection control. These
characteristics may be particularly valuable in
diabetic foot ulcers, pressure injuries, venous leg
ulcers, burns, and other chronic wounds where
persistent biofilms significantly delay healing.

Future Perspectives

Future wound management technologies will
increasingly integrate antimicrobial activity,
intelligent drug delivery, tissue compatibility,
moisture management, and modulation of the
wound microenvironment within a single
therapeutic platform. FABG represents this new
generation of multifunctional biomaterials. The
combination of proprietary delivery architecture
with octenidine illustrates how advanced
formulation science can overcome the biological
defenses of chronic wound biofilms while
protecting valuable intellectual property.
Continued research into biofilm biology,
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biomaterials engineering, and controlled topical
delivery will likely expand the role of integrated
therapeutic platforms in modern wound care.

The Biology of Chronic Wound Biofilms

Biofilms are dynamic biological systems rather
than static layers of bacteria. Within the EPS,
microorganisms communicate through quorum
sensing, exchange nutrients, and adapt to
environmental stress. Oxygen gradients, pH
variation, and nutrient availability create
localized microenvironments that influence
microbial metabolism and antimicrobial
susceptibility. These factors help explain why
laboratory testing against planktonic organisms
often fails to predict clinical performance in
chronic wounds. Technologies capable of
penetrating hydrated biofilms and maintaining
prolonged antimicrobial contact are therefore
essential to achieve meaningful reductions in
microbial burden.

The challenge is not simply delivering an
antimicrobial to the wound surface but ensuring
that the active agent reaches microorganisms
embedded throughout the biofilm matrix.
Intelligent delivery systems provide an
opportunity to improve therapeutic
performance without increasing antimicrobial
concentration. This principle is central to the
FABG platform and reflects an emerging trend in
advanced wound care toward multifunctional
biomaterials.

Implications for Advanced Wound Care

As clinicians continue to confront increasing
antimicrobial resistance and the growing
prevalence of chronic wounds, technologies that
combine effective local antimicrobial activity
with excellent tissue compatibility will become
increasingly important. FABG is intended to
complement accepted standards of wound care,
including debridement, moisture balance, and
management of underlying disease. By
integrating intelligent polymer engineering with
the established antimicrobial properties of
octenidine, the platform provides a scientific

framework for improving local biofilm
management while protecting proprietary
formulation technology. This strategy
demonstrates that innovation in wound care is
driven not only by discovering new
antimicrobial molecules but also by designing
more effective ways to deliver them where they
are needed most.

Conclusion

The management of chronic wound biofilms
demands therapies capable of overcoming the
sophisticated biological defenses that protect
microbial communities. FABG addresses this
challenge through a proprietary multifunctional
polymer platform that integrates octenidine
dihydrochloride, a broad-spectrum antiseptic
known for its efficacy and tissue compatibility.
Together, they reduce microbial attachment,
facilitate biofilm disruption, improve antiseptic
distribution, and reduce microbial burden while
limiting recolonization. The scientific significance
of FABG lies not in disclosing proprietary
chemistry but in demonstrating how intelligent
biomaterial engineering can transform topical
antimicrobial therapy. As healthcare increasingly
seeks non-antibiotic approaches to chronic
wound management, multifunctional delivery
systems such as FABG may represent an
important advance toward safer, more effective,
and biologically sophisticated wound care.
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