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Introduction: The Wound Surface as a
Physical Environment

One of the persistent challenges in wound care is
biofilm. Much of the discussion surrounding
biofilm has understandably focused on how
microorganisms are killed after they enter the
wound. Anti-microbials, antiseptics,
debridement, cleansing, and other interventions
are commonly directed toward reducing an
established microbial burden.

Viniferamine® Wound Hydrogel suggests an
additional question: What if the physical
architecture of the wound interface could make
it more difficult for biofilm to establish itself in
the first place?

This concept begins with the hydrogel's unusual
physical behavior. When applied at
approximately 60-65°F (15.5-18.3°C), the
material has relatively low viscosity. It can
therefore flow across an irregular wound bed
and enter its contours, depressions, and surface
variations. As the hydrogel quickly warms upon
contact with the wound, its viscosity increases,
forming an intimate, conformal mold of the
wound surface.

The importance of this behavior may extend
considerably beyond ease of application. The
resulting structure can be viewed as an occupied
wound interface—a wound surface in which the
hydrogel intimately conforms to the available
wound topography rather than simply resting
above it. That distinction could have important
implications for biofilm.

Biofilm Requires More Than
Microorganisms

Biofilm formation is not simply the presence of
bacteria in a wound. It is an organized biological
process. Microorganisms must first reach the
wound surface. They must encounter an
environment in which attachment is possible,
adhere to tissue or another surface, begin
multiplying, and produce extracellular polymeric
substances that contribute to the development
of the biofilm matrix. This means that the earliest
stages of biofilm development depend upon an
interface. The physical character of that interface
may therefore matter.

An irregular wound covered by a dressing does
not necessarily mean that every portion of the
wound is actually in intimate contact with the
dressing. Wound topography can create valleys,
crevices, undermined areas, and other
microscopic or macroscopic spaces beneath or
within the dressing interface.

Exudate may accumulate within these spaces.
Microorganisms carried by wound fluid may
enter the wound. If organisms encounter
exposed wound surfaces within a protected
microenvironment, conditions may be conducive
to attachment and subsequent colonization.
This leads to an important hypothesis: Gaps in
the wound interface may represent a

biological opportunity.
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The Concept of an Occupied
Wound Interface

Viniferamine Wound Hydrogel is designed to
behave differently. Its initial low viscosity allows
the material to conform to the wound
architecture rather than forcing the wound to
conform to the geometry of a

conventional dressing.

Once intimate contact has been established,
warming increases viscosity and helps preserve
that conformity. The result is an intimate mold of
the wound surface. Instead of placing a relatively
planar material over an irregular biological
surface, the hydrogel becomes geometrically
matched to that surface. This may fundamentally
change the wound-dressing interface. The goal is
not merely to cover the wound. The goal is to
occupy it.

No Gaps. No Voids.
Fewer Places to Anchor.

This distinction may provide a new way of
thinking about biofilm prevention.
Microorganisms cannot establish a mature
biofilm without first interacting with a surface.
Attachment is one of the earliest critical events in
the progression toward biofilm formation. A
conformal hydrogel that intimately occupies the
wound surface may reduce the unfilled spaces
available for pooled exudate and may limit
exposed tissue interfaces within those spaces.

Conceptually, the sequence becomes: Flow —
Conform — Occupy — Maintain Contact -
Reduce Opportunities for Attachment.

This is fundamentally different from relying
exclusively upon antimicrobial activity after
microorganisms have attached. It introduces a
physical component to biofilm management.
The hydrogel does not merely deliver something
to the wound. Its physical presence at the wound
interface may be important in itself.

A Bioidentical Mold

The term bioidentical mold provides a useful
description of this phenomenon. Every wound
has a unique three-dimensional architecture.
Even wounds that appear relatively smooth
macroscopically contain irregularities at
smaller scales.

A sufficiently conformable hydrogel can adapt to
this architecture during application. Rather than
bridging from one elevated region of tissue to
another and leaving a void beneath, the material
can flow downward and establish closer contact
with the underlying wound surface.

As it subsequently increases in viscosity, that
geometry is retained. The wound, therefore,
effectively determines the shape of its
dressing interface.

The treatment adapts to the wound rather than
requiring the wound to adapt to the dressing.
For wounds with complex or irregular surfaces,
this could be especially valuable.

The Occupied Interface Hypothesis

This concept can be expressed as a testable
scientific hypothesis:

A highly conformal wound hydrogel that forms
an intimate mold of the wound surface will
reduce interfacial voids and exposed
microenvironments, thereby reducing
opportunities for microbial attachment and
subsequent biofilm establishment compared
with less-conformal wound interfaces.

This hypothesis is important because it does not
rely on the claim that physical conformity alone
kills microorganisms. Instead, it proposes that
physical occupation of the wound interface may
interfere with one of the prerequisites for biofilm
formation: access to an attachment environment.

Antimicrobial activity and physical interface
occupation could therefore represent
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complementary mechanisms. One addresses the
microorganism. The other addresses the
environment in which the microorganism can
establish itself.

From Biofilm Treatment
to Biofilm Prevention

This distinction changes the way we think about
wound biofilm. Traditional thinking often begins
after colonization has occurred:

« Biofilm forms — Biofilm matures — Treatment
attempts to disrupt or kill it.

« The occupied-interface concept moves
attention toward an earlier point:

« Wound is treated — Interface is occupied —
Attachment opportunities are reduced —
Biofilm establishment may become
more difficult.

Instead of asking only, “How effectively can we
destroy biofilm?” we can also ask, “How can we
design the wound environment so that biofilm
has fewer opportunities to establish itself?”

The Importance of
Exudate Management

This concept does not eliminate the importance
of exudate management. A conformal hydrogel
should not simply trap uncontrolled fluid against
the wound. The wound-care system must
provide an appropriate pathway for excess
exudate to move away from the wound interface
and into a secondary absorptive dressing when
clinically appropriate.

This creates the possibility of a two-zone system.
The first zone is the occupied wound interface,
where Viniferamine Wound Hydrogel conforms
intimately to wound architecture. The second is
the exudate-management zone, where an
appropriate secondary dressing receives and
manages excess wound fluid while protecting
the treatment site. These functions are
complementary. The hydrogel manages the
interface. The secondary dressing manages bulk
fluid and external protection.

Potential Relevance Across
Wound Types

The occupied-interface concept could be
relevant to many wounds in which irregular
geometry, exudate, microbial contamination, and
biofilm represent clinical challenges. These may
include diabetic foot ulcers, pressure injuries,
venous leg ulcers, surgical wounds, dehisced
wounds, traumatic wounds, chronic ulcers, and
other complex wounds.

The principle is independent of any particular
wound shape. In fact, the more irregular the
wound surface becomes, the more important
conformability may be. A conventional dressing
can cover an irregular wound. A conformal
hydrogel has the potential to occupy the
irregularity itself.

A New Functional Property
of Wound Hydrogels

Hydrogels have traditionally been discussed in
terms of moisture management, hydration,
cooling, drug delivery, or patient comfort. The
Viniferamine Wound Hydrogel concept suggests
another possible functional property: interfacial
occupation.

If demonstrated experimentally, conformity
would no longer be merely a desirable handling
characteristic. It could become part of the
dressing system's biological function. The
important measurement would therefore not be
viscosity alone. We should measure
wound-surface contact.

Experiments could compare Viniferamine Wound
Hydrogel with conventional hydrogel or dressing
interfaces using standardized irregular wound
models. Imaging could quantify total contact
area, void volume, fluid pooling, and the
percentage of wound topography occupied by
the hydrogel.

A second phase could introduce representative
wound microorganisms and determine whether
increasing conformity correlates with reduced
initial attachment, microcolony formation, and
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mature biofilm development. Such testing would
allow the occupied-interface hypothesis to move
from a compelling physical model to a
demonstrated biological mechanism.

Conclusion: Occupy the Space
Before Biofilm Can

The most important feature of Viniferamine
Wound Hydrogel may ultimately be more than
its ability to conform to a wound. It may be why
that conformity matters. Biofilm needs an
opportunity to establish itself. Microorganisms
must reach a surface, attach, multiply, and
construct the protective extracellular
environment that allows a mature biofilm
community to develop. An irregular
wound-dressing interface containing gaps, voids,
exposed surfaces, and pooled exudate may
provide such opportunities. Viniferamine Wound
Hydrogel proposes a different architecture.

Applied in its lower-viscosity state, the hydrogel

flows into the contours of the wound. As it
warmes, it increases in viscosity and preserves an
intimate mold of the wound surface. The result is
an occupied interface designed to minimize
unfilled spaces and maintain close association
with the wound bed. This leads to a simple yet
potentially important principle: a biofilm cannot
mature without first establishing a foothold.

If an intimate wound mold can reduce the spaces
and exposed interfaces that provide that
foothold, physical conformity itself may become
an important component of biofilm prevention.
The next scientific step is therefore clear:
demonstrate that intimate conformity reduces
void space, then determine whether reducing
that space measurably reduces microbial
attachment and biofilm development. If
confirmed, the bioidentical mold would
represent more than a novel method of hydrogel
delivery. It would represent a new strategy for
engineering the wound interface itself.

THE OCCUPIED WOUND INTERFACE

Viniferamine® Wound Hydrogel - Exact Mold. No Gaps. Block Biofilm.

CONVENTIONAL DRESSING — GAPS ALLOW BIOFILM FORMATION

VINIFERAMINE® WOUND HYDROGEL — OCCUPIES THE INTERFACE

Flows cool

Gaps Pooled Bacteria Attachment to Biofilm (60-65°F) Exact mold of No gaps or voids Anti-biofilm Biofilm formation
and voids exudate enter gaps wound surface matures low viscasity for wound surface No pooled exudate interface blocks prevented at the
complete coverage No shelter for microbes microbial attachment wound surface
Gaps and voids create spaces for pooled exudate and exposed tissue. An intimate, bioidentical mold occupies the wound interface,
Microorganisms can attach, multiply and form biofilm. blocking microbial attachment and biofilm establishment.
HOW THE OCCUPIED INTERFACE PREVENTS BIOFILM
o o 9 o B KEY BENEFITS
Cool application Exact contact - No space for pooled Anti-biofilm interface Biofilm cannot @ O 0
flows into every no gaps or voids exudate or bacterial blocks attachment establish - healing
contour shelter and early colonization supported Blocks biofilm Reduces pooled Maintains intimate
establishment exudate and contact with the
at the source void spaces wound bed
xg @ sol
Supports optimal Reduces infection Promotes better
healing i risk and il i clinical outcomes
~ SECONDARY ABSORPTIVE/PROTECTIVE DRESSING
Manages bulk exudate, protects the site
and maintains a moist environment THE SCIENCE OF CONFORMITY

®———- VINIFERAMINE® WOUND HYDROGEL
= Occupies wound interface, exact mold,
anti-biofilm activity
WOUND BED

Maintained in moist, protected environment

Biofilm requires a surface to attach and a protected space to grow.
Viniferamine® Wound Hydrogel intimately occupies the wound interface,
eliminating gaps and voids where biofilm can begin.

This is a fundamental shift from treating biofilm to preventing it.
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