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1. Purpose and Scope

The Barrier Integrity Framework (BIF) is a structured analytical framework for evaluating the

physiological coherence of topical formulations under compromised barrier conditions.

The Framework does not assess formulations on the basis of individual ingredient presence. It

examines whether the formulation, considered as a system, demonstrates structural coherence

across defined physiological dimensions relevant to an impaired skin barrier.

The BIF is designed for analytical assessment. It does not constitute a clinical efficacy model, a

therapeutic recommendation, or a prediction of individual treatment response.

2. Analytical Premise

The presence of an ingredient does not establish its functional contribution within a formulation.

Its relevance depends on the conditions under which it is incorporated and operates, including

concentration, physicochemical environment, formulation architecture, interactions with other

components, and delivery conditions.

A formulation may therefore contain ingredients individually associated with barrier support while

failing to demonstrate structural coherence as a complete system.

Conversely, the absence of a conventionally expected ingredient does not by itself establish structural

inadequacy.

The analytical object of the BIF is therefore the formulation system and the relations within it, rather

than the ingredient list considered in isolation.

3. Defined Physiological Context

BIF assessments are conducted under compromised barrier conditions.

This distinction is fundamental. A formulation that is well tolerated or functionally adequate on intact

skin cannot automatically be assumed to behave equivalently when barrier integrity is reduced.

Compromised barrier conditions may alter exposure, penetration, susceptibility to physicochemical

stress, and the relevance of formulation components that are otherwise considered physiologically

acceptable.

The BIF therefore applies a deliberately constrained analytical model. Its findings are valid within that

defined model and should not be generalized beyond it without additional evidence.

4. The Four BIF Dimensions



The Barrier Integrity Framework evaluates formulation coherence across four dimensions.

4.1 Barrier Architecture

Barrier Architecture examines whether the formulation is structurally compatible with the organization

and maintenance of the epidermal barrier under compromised conditions.

Assessment focuses on the relationship between formulation architecture and the structural

requirements of the barrier rather than on the declared presence of individual barrier-associated

ingredients.

4.2 pH Coherence

pH Coherence examines whether the physicochemical environment created by the formulation is

compatible with the defined physiological requirements of compromised barrier function.

Assessment considers formulation pH and, where analytically relevant and sufficiently documented,

the mechanisms governing its maintenance or alteration.

A nominal pH value alone does not necessarily establish pH coherence.

4.3 Membrane Compatibility

Membrane Compatibility examines whether formulation components and their relevant exposure

conditions are compatible with biological membrane integrity under compromised barrier conditions.

Assessment considers documented interaction mechanisms, concentration-dependent effects,

formulation context, and available product-specific evidence.

The presence of a potentially disruptive component does not automatically establish incompatibility.

The operative exposure and evidentiary basis must be considered.

4.4 Delivery Logic

Delivery Logic examines whether the transport and release characteristics of a formulation are

internally consistent with its intended function and with the physiological constraints of the

compromised barrier.

Assessment considers the relationship between active components, vehicle architecture, penetration

or retention logic, and the intended site of action where sufficient information is available.

The presence of an active ingredient does not by itself establish functional delivery.

5. Functional Classification of Dimensions

The four BIF dimensions are assessed independently. For verdict aggregation, they are assigned to

two functional categories according to the consequence of insufficient analytical accessibility.

5.1 Non-compensable Dimensions

•  pH Coherence

•  Membrane Compatibility



These dimensions address physiological conditions considered indispensable to an overall BIF

coherence determination.

Where either dimension is Not Assessable, and no independent Not Fulfilled finding determines the

outcome, no overall coherence verdict can be issued.

Insufficient evidence in one non-compensable dimension cannot be offset by findings in any other

dimension.

5.2 Scope-limiting Dimensions

•  Barrier Architecture

•  Delivery Logic

Where either of these dimensions is Not Assessable, it may still be possible to issue a verdict within

the remaining assessable scope, provided the requirements defined in the applicable BIF Analysis

Protocol are met.

The unassessed dimension is explicitly excluded from the scope of that verdict. It is not inferred to be

Fulfilled.

This distinction represents a difference in the consequences of insufficient evidence. It does not imply

a hierarchy of physiological importance between the four dimensions.

6. Full Coherence Requirement

A formulation demonstrates full structural coherence under the BIF only where all four dimensions are

assessable and fulfil their respective operational criteria.

Strength in one dimension cannot compensate for failure in another.

Likewise, evidence supporting one dimension cannot substitute for evidence required by another.

The BIF therefore does not use a cumulative score in which positive attributes offset structural

inconsistencies.

Full coherence is a conjunctive determination: all required conditions must be satisfied.

Where a dimension contains a documented Analytical Reservation, the overall determination must

reflect that reservation in accordance with the applicable BIF Analysis Protocol.

7. Analytical Accessibility

Analytical assessment depends on the quality and completeness of the available formulation data.

An INCI declaration establishes ingredient presence but does not necessarily establish concentration,

material specification, formulation architecture, physicochemical conditions, delivery behaviour, or

relevant component interactions.

Depending on the criterion under examination, additional information may therefore be required,

including:



•  product-specific physicochemical data

•  concentration or concentration ranges

•  material specifications

•  formulation parameters

•  technical manufacturer documentation

•  relevant primary literature

Where the evidence required for a reliable determination is unavailable, the corresponding dimension

is classified as Not Assessable in accordance with the BIF Analysis Protocol.

Insufficient evidence is not negative evidence.

The BIF does not convert missing information into a finding of either coherence or incoherence.

8. Analytical Determination

Each BIF dimension is assessed independently under the operational criteria applicable to that

dimension.

The possible dimension status values are:

Fulfilled

The defined requirements are met on the basis of sufficient evidence.

Not Fulfilled

At least one defined exclusion criterion is demonstrably met on the basis of sufficient evidence.

Not Assessable

The available evidence does not support a reliable positive or negative determination.

These status values are mutually exclusive.

The evidentiary thresholds, reservation rules, exclusion criteria, non-compensability rules and verdict

aggregation logic governing these determinations are defined separately in the BIF Analysis Protocol.

9. Framework Boundaries

A BIF assessment is an analytical determination made within a defined physiological model.

A finding of structural coherence:

•  does not constitute a claim regarding clinical performance

•  does not establish therapeutic efficacy

•  does not predict individual tolerability or treatment response

•  does not replace experimental, clinical, toxicological, regulatory, or medical assessment where

such assessment is required



•  does not imply superiority over formulations that have not been assessed under the Framework

Similarly, a finding of structural inconsistency identifies an inconsistency within the defined analytical

model. It should not be interpreted as a general statement that a product is unsafe, ineffective, or

unsuitable for every use condition.

10. Relationship to the BIF Analysis Protocol

The Barrier Integrity Framework defines the analytical model: what is assessed and under which

physiological assumptions.

The BIF Analysis Protocol defines the decision procedure: how evidence is classified, how dimension

status is determined, how uncertainty is documented, and how individual dimension findings are

aggregated into an overall verdict.

Operational criteria for each of the four dimensions form part of the Analysis Protocol and are

version-controlled independently.

This separation allows the analytical model to remain stable while individual assessment procedures

are refined as methodological evidence develops.
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