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New application and evaluation methods of pharmaceuticals and cosmetics
using stratum corneum-tape stripping method
Keisuke Kikuchi

Adhesives have been used as a plaster in the world since thousands years ago. Various types of topical and
transdermal drug delivery systems are now available using adhesives by scientific progress in the formulation
techniques. Recently, a stratum corneum (SC)-tape stripping method with pressure sensitive adhesive (PSA) is
utilized to evaluate bioequivalence of topically applied drugs, to elucidate mechanism of skin-penetration
enhancers and to conduct histological investigation of the SC and corneocytes. Thus, an innovative proposal for
SC-tape stripping method with PSA would contribute to the development of pharmaceutical and cosmetic products.
In the present study, a novel approach to evaluate pharmaceutical and cosmeceutical products have been
investigated by the SC-tape stripping method with PSA.

In the first chapter, two unique PSA tapes with different adhesive properties were prepared, and were
evaluated for their usefulness as a skin-penetration enhancement method by peeling excess layers of SC. In the
second chapter, microdosing (MD) study for topical formulations was tried with the SC-tape stripping method.
Usefulness of the present MD study was evaluated by comparing dermatophamacokinetic (DPK) parameters by
Fick's 2nd law of diffusion. Finally, in the third chapter, changes in DPK parameters of topically applied drugs
and cosmetic ingredients were investigated with SC-tape stripping method after plugging of hair follicles (HF) with
an adhesive.

1. Development of new pressure-sensitive adhesives as a peeling tape using stratum corneum-tape
stripping method

SC peeling effect of SC-tape stripping with different adhesive properties of PSAs (PSA-A and -B) was
evaluated on the skin permeation, skin concentration and skin irritation. The adhesive properties of prepared PSAs
and marketed PSAs were evaluated by a 180° peeling, a prove tack and a ball tack test. The effect of the number of
times stripped with PSA-A and -B was investigated on the barrier function of hairless rat dorsal skin. In addition,
the penetration-enhancement effects of SC-tape stripping with PSA-A and -B were evaluated with in vitro skin
permeation experiment of lidocaine. The obtained results revealed that PSA-A and -B had higher stripping or
peeling effects than those of the marketed PSAs. Marked changes were observed in the skin barrier function before
and after stripping using PSAs. The penetration-enhancement effect of SC-tape stripping with PSA-A and -B was
then evaluated on the skin permeation and concentration of lidocaine using in vitro skin permeation experiments
after application of its tape formulation. PSA-A, in particular, markedly improved the skin permeation and skin
concentration of topically applied chemical compounds, because the stripping removed many layers of SC only by
a few times. When PSA-B was used to pretreat the skin surface, on the other hand, the extent of skin permeation
and concentration of drugs was safely increased because only a few layers of the SC were removed, even with
repeated stripping. Thus, stripping with PSA-A can be used as a penetration enhancement tool, whereas PSA-B can

be used as a peeling material against excess layers of the SC.



2. Establish of microdosing (MD) study on skin permeability of topically applied drugs and cosmetic
ingredients using stratum corneum-tape stripping method

Then, the MD study was conducted in human in vivo to obtain DPK parameters. MD study is usually
applied in the early phases of drug development (Phase 0 study) by identifying and quantifying drug metabolites
in human. By definition, MD uses less than 1/100th of the proposed clinical dose of test substance (from 1 to 100
micrograms but not above). Development of an in vivo human MD method would be very important to accelerate
development of pharmaceutical and cosmetic products for topical application. In the first part, lidocaine
hydrochloride (LID) and *4C labeled LID (**C-LID) were selected as model drugs. The skin concentration-distance
profile of LID and **C-LID in the SC were evaluated by LC/MS/MS or Accelerated Mass Spectrometry (AMS).
The obtained profiles were then analyzed by the Fick’s 2nd law of diffusion to obtain DPK parameters. The
calculated values were markedly similar to those obtained from skin permeation profiles. In addition, when MD
and therapeutic dose of LID were topically applied on skin, dose dependent relationships were observed for the
area under the skin concentration-depth curve (AUC) without changing DPK parameters. These results suggest
that the present MD method would be a promising tool to obtain DPK parameters. In the second part,
DL-( « )-tocopherol acetate (TA) and *4C labeled TA (**C-TA) were selected and then different types of
formulations were prepared. Skin concentration-distance profile after topical application of formulations with
therapeutic dose could be estimated from DPK parameters in the MD study with a short application time.  In vivo
MD study with a short-time application of drugs would lead to less burden to subjects. Thus, this study would be

useful for development of pharmaceutical and cosmetic products for topical use.

3. Evaluation of skin disposition of topically applied drugs and cosmetic ingredients using stratum
corneum-tape stripping method and hair follicle-plugging.

Recently, skin appendages such as HF and sweat ducts are beginning to be recognized as important
permeation pathways for the skin permeation for hydrophilic drugs. However, only a few studies have reported on
the HF contribution of topically applied drugs against the total amount of whole skin permeation. In the present
chapter, DPK and in vitro skin permeation study were conducted to reveal the HF contribution of topically applied
drugs against the total skin permeation using an HF plugged (HF-P) skin. The obtained results using hydrophilic
compounds showed a higher contribution to the HF pathway than the SC pathway. In addition, a very good
correlation was obtained between skin permeation decreasing and AUC decreasing ratios. These results suggest
that the SC-tape stripping to HF-P treated skin is useful to understand the contribution of follicular pathway of
topically applied drugs. Further studies have to be conducted to reveal the possibility of in vivo skin permeation

study with this method after topical application of different types of formulations.

4. Summary

The present results provide that PSA-A and -B can be utilized as a pretreatment- and safe peeling-material,
respectively. In addition, the MD study for topically applied drugs could adequately provide DPK parameters and
reveal the contribution of SC and follicular pathways against the total skin permeation using the HF-P method. |
hope that this study will lead a new methodology for development of topically applied drugs and cosmetic

products.
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