Abstract

Development of new pharmaceutical additives is very important to widen and increase
good pharmaceutical products. N-Palmitoyl-glycine-histidine (Pal-GH) can be a new low
molecular weight gelling agent. Only a few low molecular gelling agents were reported,
although many natural and synthetic high molecular gelling agents have already been in the
market. Pal-GH exhibifed thixotropic behavior, low viscosity, and high dissolving properties
for a wide range -of hydrophilic to lipophilic drugs similar to those in high molecular gelling
agents.

Orally administered ivermectin (IVM) has been used to treat the scabies. However, this
treatment is associated with well-known side effects, thus this study is anticipated to search for
alternative routes of administration. Although a topical formulation of IVM could be a
candidate, it requires whole body application except the head and face for several hours on a
daily basis. Then, the author prepared Pal-GH gel spray formulations from its aqueous solution
by a heating and cooling method in order to be supplied to the scabies treatment in the first part
of the present study.

Rheological behavior and physical appearance (spraying, spreading ability, volume of
spraying, and homogeneity) of the prepared formulations were evaluated. Pal-GH gel with
propylene glycol (PG) demonstrated impressive rheological properties (typical thixotropic
behavior) with high hysteresis area and high spreading ability among all the tested Pal-GH gels.
The obtained IVM concentration in skin after topical application of 0.1% IVM in Pal-GH
formulation onto the hairless rat skin was extremely higher than the reported therapeutic
concentration obtained from oral administration in humans. These results suggested that topical
application of IVM using a Pal-GH gel spray formulation could be an alternative to the
conventional oral forms for the scabies treatment.

The author tried to increase the skin permeation of metronidazole (MTZ), a hydrophilic

drug unlike a typical lipophilic compound, IVM, after the topical application of Pal-GH gel,



since the skin permeation rate of water-soluble drugs is low in general in the second part of
this study. A combined effect of chemical penetration-enhancers (CPEs), such as isopropy!
myl'istate (IPM), PG, ethanol (EtOH), diethylene glycol monoethyl ether (transcutol®,
TRANS), and dimethyl sulfoxide (DMSO), was evaluated on the skin permeation of MTZ. As
results, 5% Pal-GH gel containing 1% MTZ (FSyrz) exhibited a 2.7-fold higher MTZ
permeation through excised hairless rat skin than its solution. Furthermore, F5pgmrz and F5ipm.
mrz further increased the skin permeation of MTZ when compared to FSyrz Interestingly,
F5pg.mrz markedly increased the skin penetration of MTZ, although no enhancement effect
was observed by PGyrz solution. Thus, Pal-GH formulations containing PG or IPM enhanced
the skin permeation of MTZ, suggesting usefulness of Pal-GIH gel to improve the skin
permeation of hydrophilic drugs.

Finally, three-dimensional network structure of Pal-GH gel and its combination with
several CPEs was evaluated in the third part of this study, to find out a relation between the
rheological properties and skin penetration-enhancing effects. The microstructure of the Pal-
GH formulation with several CPEs having different classifications were observed by light
microscopy, SEM and TEM. F5pgmrz, FSpmso-mrz and FSgop.mrz showed a highly dense and
thick fibrous structure compared with those in F5yrz and F5yrz containing the other CPEs.
FSmrz, FSewommrz and FSrrans-mrz showed homogeneous and straight fibrous structures.
Fragmented fibrous structures were also observed in F5gon.mrz and F3rransamrz. On the other
hand, F5ipmmrz, FSpaamrz and FSpusomtz showed straight, but twisted fibrous structures.
These results suggest that structural differences such as higher amount of fibers and
disconnected fibers may be related to the skin penefration enhancement effect of the entrapped
drug in the Pal-GH gel formulation. Thus, highly dense and twisted fibrous structures were
correlated with thixotropic behavior of Pal-GH gel formulations.

The presently evaluated Pal-GH gel may enhance skin permeation of mal-absorptive

drugs and provide insight in formulating superior topical formulations.
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