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The site of action for many topical dermatological drug products is in
the skin and/or in the surrounding local tissues. Therefore, the local
bioavailability of the active pharmaceutical ingredient (API) from
topical delivery systems (TDS) may influence their therapeutic
efficacy and may be relevant for evaluating bioequivalence of such
products.

The goal of this study is to obtain a mechanistic understanding of the
local and systemic bioavailability of an API from a topically administered
drug product. The bioavailability of lidocaine from two commercially
available lidocaine TDS (A and B) were assessed both in serum and
stratum corneum (SC) samples obtained from healthy volunteers.

Figure 1. Diagram of TDS locations for tape
\__ stripping sites on the volar forearm. Yy,
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Figure 2. Tape stripping clinical study design. Tape stripping

\occurs at 10, 15 and 24 h post TDS application.

PK Study Design

Two different lidocaine TDS, 5% products (A and B, 140 cm? each) were
included in the crossover study. Serum concentrations were determined
after application of two TDS of the same product to the upper arms in
healthy volunteers. TDS were applied for 10 h and blood samples were
collected for 15 h following the application of TDS. Serum samples were
analyzed using a validated liquid chromatography mass spectroscopy
(LC-MS/MS) method and pharmacokinetic (PK) analysis was conducted
using Phoenix WinNonlin® to calculate the area under the concentration
(AUC) vs. time curve and maximum concentration (C ) of lidocaine
from each product (A and B).

Tape Stripping Study Design

In a following session with each volunteer, six TDS pieces (each 8.25 cm?)
of each product were randomized to six sites on the volar forearms (12
total sites for the two TDS). All TDS pieces were removed 10 h post
application, and a 5 cm? section of each site was tape stripped to
determine the amount of lidocaine in the SC either immediately
(designated “uptake”) or after 5 h and 14 h of “clearance” (i.e., 15 h and
24 h, post application). Tape stripping of each site was conducted for a
minimum of 12 tape strips and up to a maximum of either 30 tape strips
or when the site reached six times the baseline transepidermal water
loss (TEWL) value determined using a Delfin VapoMeter. Successive tape
strips were grouped together based on combined SC weight of at least
750 pg or 6 tapes, whichever came first. Lidocaine was extracted from
the skin tape strip groups using methanol, which was analyzed using a
validated high pressure liquid chromatography (HPLC) method. All data
is reported as mean * standard deviation.
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Figure 3. Lidocaine serum concentration versus time from
five volunteers (mean + SD) following 10 h administration of
\ two TDS (Lidocaine A; blue square, Lidocaine B; red circle).
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Figure 4. Amount of lidocaine (mean represented by line) in tape
strips per TDS (Lidocaine A; blue square, Lidocaine B; red circle).
Amount of lidocaine was quantified in duplicate at three different
time points, immediately following TDS removal, 5 h and 14 h
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Five healthy volunteers have completed the
study to date. The limited dataset indicates that
systemic  bioavailability of lidocaine s
comparable in the serum (Table 1 and Figure 3)
with respect to the maximum concentration of
lidocaine, and local bioavailability in the SC
appears comparable from the two TDS with
respect to amount of lidocaine at uptake and 14
h clearance (Table 1, Figure 4 and 5). The
complete dataset in twelve volunteers with a
combination of PK and in vivo skin tape
stripping may provide insight into the
relationship between systemic and local
bioavailability of the two lidocaine TDS and thus
enhance our understanding of local
bioavailability at or near the site of action.
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