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Development of skin application formulations using honeycomb film and
self-organizing lipid

Takamasa Suzuki
[Abstract]

Formulations for skin application have many benefits such as ease of administration;
ease of handling by caregivers; circumvent difficulty in swallowing; maintain blood
concentration over an extended period of time; avoids first-pass effect; and easily withdrawn
when side effecis occur.

It is an alarming concern that geriatric population are more susceptible to side effects
most especially in the advanced age subgroups. This phenomenon is caused by several factors
such as discase states, physiologic states, and social factors. Among these factors, physiologic
states manifesting as age-related alterations in pharmacokinetics and decline in cognitive
functions are of utmost concerns. As such, the skin is a good alternate site for drug
administration. Formulations intended for skin application is a suitable dosage form for these
aged population.

Current formulations applied to the skin has been associated with adverse reactions
including erythema, edema, and pruritus. Chemical irritation is attributed to the contact
between the excipients in the formulation and the skin, and prolonged occlusion of the skin
with the tape. Also, the risk of barrier function deterioration is increased when tape is peeled
off after application. In terms of the formulation, there is a limitation in the selection of active
pharmaceutical ingredients. Hydrophilic drugs are difficult to contain in PSA tape formulations
which may require the use of permeation enhancers or solubilizer.

In this study, the first chapter explored on the possibility of using honeycomb film as a
backing film of PSA tapes. This was done to address concerns on skin irritation and provide
high moisture permeability of the tape. The formulation using honeycomb film as a backing

material decreased skin irritation presumably due to improved moisture penetration. The



amount of stratum corneum removed after peeling the tape off was decreased as well. Drug
release and its skin permeability were unaffected by the formulation using honeycomb film.

In the second chapter, formulation development was carried out utilizing self-
organizing lipid as water-soluble PSA tape excipient. So far, when a hydrophilic drug was
incorporated into PSA tape along with the desalting material, a good formulation was obtained.
But through the manufacturing process, the impurity generated by desalting methods is needed
to be depleted. A successful formulation was obtained when PSA tape was mixed with self-
organizing lipid along with an acrylic pressure sensitive adhesive, Duro-tak. It was found that
self-organizing lipid may improve the permeability of a drug into the skin which may be
attributed to the continuous structure of the self-organizing lipid.

In the third chapter, an aerosol formulation was developed. The aerosol formula is a
backing material-free preparation. Hence, it is expected to avoid derma] occlusion and irritation.
Self-organizing lipid previously used in the second chapter was utilized as an excipient in this
chapter. Hydrophilic drug was dispersed adequately with LPG was incorporated into the
aerosol formulation. Ir vifro skin application of the aerosol formulation revealed distribution
of the drug into the deep layers of the stratum corneum. And high skin permeability of
hydrophilic drug was found. This may be explained by evaporation of LPG or ethanol followed
by the penetration of self-organizing lipid into the skin and thereby improves permeation of
hydrophilic drugs.

In this research, though the evaluation required prior to drug market application nor the
optimization for clinical use were not conducted, this study showed a possibility of new
material for backing which will be useful to address problems associated with skin irritation
and occlusion and established methods of preparing PSA tapes containing water soluble drug

or aerosol formulation.
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