Evaluation of Level A In Vitro In Vivo Correlations (IVIVC) for Nicotine and Fentanyl Transdermal Delivery Systems

with Transient Heat Exposure by using Multiple Approaches
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1. Reconstruct of baseline (without heat) profile by combining non-
heat portion of profiles from two study designs (Fig. 1)

2. Deconvolute in vivo baseline PK data using the Wagner-Nelson Aveva - Late Heat
method and PK parameters obtained from literature

3. Construct IVIVC model by plotting fraction permeated in vitro vs.
fraction absorbed in vivo

4. Predict in vivo fraction absorbed using the IVVIC model and IVPT Fig 7. Predicted vs. observed fentanyl profiles using Approach I. The predicted

data profiles were obtained by using three CL values?, with grey shaded area
5. Convolute the predicted in vivo fraction absorbed data representing the range of prediction. A high inter-subject variability was
6. Apply H; (Approach Il) or in vivo heat effect coefficient (H;) observed (individual data points are shown in colored open circles).

The results of the in vitro and in vivo TDS heat effects studies and the
different approaches to establish a Level A correlation illustrate that carefully
designed IVPT studies with nicotine and fentanyl TDS can be correlated with
and predictive of in vivo heat effects for these products. The study designs,
correlation approaches and analyses described here were shown to be
compatible with the evaluation of multiple different TDS products.

Strong correlations were observed for the nicotine TDS, and the results
with fentanyl TDS also showed good correlation albeit with a higher PE%. The
relatively higher PE% for fentanyl may be attributable to a more complex and
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