
PURPOSE
The site of action for topical dermatological drug products is in the skin and/or in the surrounding 
local tissues. Therefore, local bioavailability of such products may be relevant for evaluating 
bioequivalence. Tape stripping is a relatively non-invasive methodology that can be used to 
determine the stratum corneum (SC) bioavailability of a drug, but to our knowledge the variability and 
reproducibility of tape stripping from different operators have not been investigated.

CONCLUSIONS
The mass of SC collected on each tape strip and the number required to collect most of 
the SC from a site is highly variable even for the same operator on the same subject 
(data not shown).  To reduce variability, the number of tape strips collected from each site 
is based on a TEWL criterion (6x baseline) combined with a minimum of 12 and 
maximum of 30 tape strips to insure most of the SC, and therefore most of the drug, is 
collected. In this study, the operator-to-operator ratios are all close to 1.0 for the drug skin 
clearance and the 90% confidence intervals are mostly close to 1.0 for the skin mass and 
skin drug amount (Table 1, Figures 5-7). This indicates good reproducibility even though 
on average operator 1 required more tapes to reach the required TEWL value (Table 2).  
These results are only from 12 volunteers and it is likely that additional volunteers (and 
greater statistical power) would reduce the width of the 90% confidence interval or move 
the mean closer to 1.0. These are promising results and demonstrate it is possible to 
perform tape stripping with multiple operators without increasing variability.

RESULTS

METHODS
Study Design
Two different commercially available lidocaine topical delivery systems (TDS), 5% products 
(Lidocaine A and B, 140 cm2 each) and diclofenac topical products (diclofenac epolamine TDS, 1.3% 
[A] and diclofenac topical solution, 2% [B]) were evaluated. Two separate clinical studies (lidocaine 
and diclofenac) that closely followed the protocol from N’Dri-Stempfer et al.1 were conducted with 
twelve volunteers per study.  For the two studies, the tape stripping session consisted of applying 
Products A and B to three sites on each volar forearm of each volunteer (Figure 3).  For each site, a 
TDS piece cut to approximately 8.25 cm2 or 10 mg/cm2 of solution spread over 8.25 cm2 was applied 
(Figures 3 and 4).  Locations of the applied products were randomized to one of six sites and 
duplicated on the other arm.  Each operator was responsible for one arm (6 sites). Products were 
removed and the skin surface cleaned from each site following the uptake time point (lidocaine: 10 h 
post application; Diclofenac A: 10 h post application; Diclofenac B: 6 h post application, Figures 1 
and 2).  A 5 cm2 section of each site was tape stripped to determine the amount of drug in the SC at 
each designated time point (uptake, clearance 1 [lidocaine: 5 h post removal; diclofenac: 17 h post 
removal] and clearance 2 [lidocaine: 14 h post removal; diclofenac: 41 h post removal], Figures 1 
and 2). To insure that most of the SC is collected  (and thereby most of the drug) without too much 
discomfort to volunteers, each site was tape stripped with a minimum of 12 tape strips up to a 
maximum of either 30 tape strips or when the site reached 6x the baseline transepidermal water loss 
(TEWL) value, determined using a Delfin VapoMeter. Successive tape strips were grouped together 
based on a combined SC weight of at least 750 μg or 6 tapes, whichever came first.  Lidocaine or 
diclofenac, respectively, were extracted from the tape strip groups with methanol and analyzed using 
validated high pressure liquid chromatography (HPLC) methods. 

Analysis
The HPLC method for both studies was validated with an LLOQ of 0.1 µg/ml.  The parameters 
investigated include skin mass collected, skin drug amount and drug skin clearance.  Drug skin 
clearance is calculated as the percent of drug cleared from the skin from uptake to the clearance 
time point.  These parameters were chosen because they are useful in determining variability 
associated with tape stripping, amount of skin collected, amount of drug in the skin and rate of 
elimination of drug from the skin.  

OBJECTIVE
In order to evaluate operator differences, two lidocaine and two diclofenac products were used as 
model compounds.  In addition, two different operators (operators 1 and 2) were used for collecting 
data from each volunteer.
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Figure 1. Diclofenac tape stripping clinical 
study design. Tape stripping occurs at  6 or 10, 
23 or 27 and 47 or 51 h post application for 
Diclofenac B and A, respectively.

Figure 2. Lidocaine tape stripping clinical study 
design. Tape stripping occurs at 10, 15 and 24 
h post application.
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Figure 3. Diclofenac and lidocaine 
tape stripping site locations on volar 
forearm.

Figure 4. Example tape strip from clinical 
study

Twenty-four volunteers (lidocaine: n=12; diclofenac: n=12) have completed the studies. The 
comparison of results between operators showed a similar drug skin clearance, tape strip skin 
amount removed and tape strip drug amount extracted following tape stripping for both drugs 
(Table 1, Figures 5-7).   

Table 1. Geometric mean operator ratio for skin mass, skin drug amount and drug skin clearance ratio (90% 
confidence interval) for both lidocaine and diclofenac clinical studies

Figure 7. Operator ratio for drug skin clearance from 
tape strips (geometric mean and 90% confidence 
interval) for lidocaine and diclofenac clinical study. 

Figure 5. Operator ratio for skin mass from tape strips 
(geometric mean and 90% confidence interval) for 
lidocaine and diclofenac clinical study

Figure 6. Operator ratio for skin drug amount from 
tape strips (geometric mean and 90% confidence 
interval) for lidocaine and diclofenac clinical study

* n = 11

* n = 11

* n = 11, † n = 10

Table 2. Mean number of tape strips used per timepoint and product and operator.  Blue highlighted region 
indicates larger number of tape strips used.  


