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ABSTRACT

BACKGROUND: Poly-ureaurethane has been previously
described for the management of dry, brittle, and in gen-
eral, dystrophic nails. The polymer yields a waterproof,
breathable barrier to protect the nail plate and prevent
further damage to the nail, while regulating transonychial
water loss (TOWL). Because nail dystrophy and dessication
are cortbuting facors to onychomycoss  barter that

penetrate across poly-ureaurethane 16%. The diffusion cells
had a 1.0 cm surface area and approximately 8 mL receptor
volume. Pol
Ton membr

d allowed to dry before use.

10% or tavaborole 5% was then applied to the poly-ure-

aurethane 16% coated membrane, and samples were pulled

from the receptor chamber at various times. Reverse phase
f

protects the nail but al er-
meate its shield is putentlally an advantageous comblnar
tion. Oral

the il unitand workwith the paosiyand nherent elec

then used to assess the p of
each active ingredient across the membrane.

RESULTS: The flux and permeability of efinaconazole or
tavaborole across poly-ureaurethane 16% were determined
from efinaconazole 10% or tavaborole 5%, respectively. The

trical charge of the flux and of were determined to
damage that has been cvealed from years of harhonng a be 503 9+/-319 us/cmllhv and 14.0 +/-09 nm/s:c bTeh; 5ﬂsu;
o

onychomycosis are in lau onychodystrophy without fun-
gal infection, and laboratory testing for fungus should be
obtained prior to initiating antifungal treatment. Whether
a nail has onychomycosis, or onychodystrophy due to
other causes, barrier function and structural integrity are
compromised in diseased nails, and should be addressed.
A poly-ureaurethane barrier that protects against wetting/
d i the

addition of oral or topical antifungals after laboratory fun-
gal confirmation may optomize outcomes i the treatment
of onychomycosis.

OBJECTIVE: The purpose of this work was to determine
through in vitro release testing (IVRT) whether poly-ure-
aurethane 16% allows for penetration of efinaconazole 10%
or tavaborole 5%. Results could spur subsequent clinical
studies which would have implications for the addition of

addresss-
ing the underlying nail dysuophy primarily.
METHODS: -
uate the ability of 10%and

INTRODUCTION

Approximately half of all nail cases suspected to be ony-
chomycosis, are in fact onychodystrophy due to other
causes."* A multitude of other disorders and diseases can
lead to onychodystrophy, and for this reason, it is impor-
tant to ensure an accurate diagnosis of the nail disease pri-
or to beginning treatment. Prescribing antifungal therapy
for suspected, but not confirmed nail fungus is therefore
not recommended, and fungal confirmation or exclusion is
animportant initial step to ensure that patients are correct-
Iy treated. However, whether a nail has onychomycosis, or
onychodystrophy due to other causes, barrier function and
structural integrity are compromised in diseased nails **
and should be addressed. If fungus is indeed confirmed,
oral and topical antifungal options are available. The new-
er topical products efinaconazole 10% and tavabarole 5%,
were approved for the treatment of onychomycosis of toe-
nails due to Trichophyton rubrum or Trichophton mentagro-
phytes’* The efficacy in the phase Il trials was better than
previously available topical antifungals, but remains below
that of oral agents such as terbinafine and itraconazole,*'*
Even with oral therapy in onychomycosis, recurrence rates

”, 2904 ug/cmz/hv and 42.0 +/- 161 nm/sec.

LI b s
other signs of

I O i regulates TOWL should be ot
ered in the management onychomycosis to address barri
dysfunction and to promote stabilization of the damaged
nail. Previously published flux values across the nail are re-
ported to be 1.4 pg/cm?/day for efinaconazole and 204 pg/
cm/day for tavaborole. These values are substantially lower
than the herein determined flux for both molecules across
poly-ureaurethane 16%. A comparison of the data suggests
that pol 3
lavabnmle would not limit the abily of either active ingre-
dient to access the nail, and therefore, would be unlikely to
reduce their antifungal effect. Onychodystrophy is inherent
in, and often precedes onychomycosis, and consideration
should be given for initiation of treatment in the same se-
quence: stabilizing and protecting the nail plate barier pri-
marily, and subsequently adding oral or topical antifungals
after laboratory confirmation. Future linical studies will be
needed to determine combination efficacy forin vivo use.

have been reported to be as high as 57%,”* and with anti-
fungal therapy alone (whether oral or topical), the underly-
ing onychodystrophy that preceded or followed as a result
of the fungal disease is not primarily addressed. In reality,
onychomycosis is most often an end result of environmen-
tal conditions affecting the nails involving microtrauma, nail
dystrophy (any alteration of nail morphology), and a “pedal
fungus reservoir*in a susceptible host. %+ Although treating
the fungi,if present, is necessary; addressing the underlying
onychodystrophy, barrier dysfunction, and structural integ-
i of the nail plate are also of paramount importance. In

along with tinea pedis,
e e e e TN eI
in vitro release testing (IVRT) we sought to evaluate the pen-
etration of efinaconazole 10% and tavaborole 5% across
poly-ureaurethane 16%, which is FDA cleared for onycho-
dystrophy* Poly-ureaurethane 16% is a waterproof barrier
that protects against the adverse effects of moisture, while
preventing abrasion and friction, ” and now has been shown
to allow in vitro penetration of efinaconazole or tavaborole
tothe nail when used in combina

METHODS & RESULTS

METHODS

The in vitro vertical diffusion cell model is a valu-
able tool for the study of drug release and pen-
etration across specific test barriers. This model
uses inert membranes, biological, or other barri-
ers mounted in specially designed diffusion cham-
bers allowing the system to be maintained at a
controlled temperature, and was used in this ex-
periment to evaluate the ability of efinaconazole
10% and tavaborole 5% to penetrate across poly-
ureaurethane 16%. During the experiments, one
coat of poly-ureaurethane 16% was applied evenly
onto a 0.45m nylon membrane with the applica-
tor brush and allowed to dry prior to inserting the
membrane on top of the receptor chamber. The
donor chamber was then added to the apparatus,
place securely, and the drug product
administered on top of the poly-ureaurethane 16%
within the donor chamber. A finite dose (50 L)
of either efinaconazole 10% or tavaborole 5% was

nent into the receptor chamber. The diffusion cells
had a 1.0 cm surface area and approximately 8 mL
receptor volume. Samples were pulled from the re-
ceptor chamber at various times to assess the pen-
etration of each active ingredient into the chamber
by using reverse phase chromatography analysis.
Adiagram of a vertical diffusion cellis presented in
Figure 1. Details are presented in the Study Design
section.

Figure 1. PermeGear Vertical Diffusion Cell
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RESU LTS Table1. Fluxand ty Tavaborole A I 16%
10% Tavaborole 5%®
Efinaconazole 10% and tava- Flux (pg/cm?/hr) 503.9 +/-31.9 755.5 +/- 290.4
borole 5% penetrated across
poly and ility (nm/sec) 14.0 +/-09 42.0+/-16.1
the flux and ity are rPTo
listed in Table 1.
method parameters were es-
tablished to ensure the sys-
(em was compatible with po- Figure 2. Average Penetration Profile of Figure 3. Average Penetration Profile of

16% and to
ensure adequate solubility of
tavaborole and eﬂnzmnazole
to maintain sink c
throughout the expenmen(
The flux and permeability of
efinaconazole 10% were de-
termined to be 5039 + 319
ug/cm’/hr and 14.04/-0.9 nm/
sec, respectively. The flux and
permeability of tavaborole 5%
were determined to be 755.5
+290.4 pg/cm?/hr and 42.0+/-
16.1 nm/sec, respectively.
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STUDY DESIGN

study design and suggested that the permeability of tavaborole
across poly-ureaurethane 16% was much greater than efinacon-
azole; therefore, the sampling intervals were set accordingly for
the two compounds
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