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CLINICAL STUDY STATISTICS 

IVIVC 

For IVIVC, three correlation levels were examined.  Level A was selected to use for analysis of 

the data.  Three different (I, II & III) approaches were examined for Level A. 

Level A:  a point-to point correlation between in vitro and in vivo profiles. 

Level B:  comparison between in vitro dissolution time and in vivo residence time. 

Level C:  a single point correlation between in vitro and in vivo parameters (e.g. Jmax vs. 

Cmax). 

Approach I:  IVPT data, PK-based mathematical equations and in vitro heat effect coefficient 

(Hi) were used to predict in vivo concentrations. 

    • Eq. 1 Prediction while TDS was worn: 

 
 

    • Eq. 2 Prediction after TDS removal: 

 

 

Approach II and III: 

1.  Reconstruct baseline (32°C) profile by combining the non-heat (32°C) portion of each profile 

from the early and late heat study designs. 

2.  Deconvolute the in vivo baseline concentration vs time profile using Phoenix®. 

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

in vivo. 

4.   Predict the in vivo fraction absorbed using the IVIVC model and IVPT data. 



5. Convolute the predicted in vivo fraction absorbed data using Phoenix® to obtain 

concentration vs time profile 

6.  Apply in vitro heat effect coefficient Hi (Approach II) or the in vivo heat effect coefficient Hii 

(Approach III) to the predicted in vivo profile. 

 

Pharmacokinetic parameters of fentanyl used for Approach I, II and III were obtained from: 

 Bower et al. Br J Anaesth 1982 

 McClain et al. Clin Pharmacol Ther 1980 

 Scott et al. J Pharmacol Exp Ther 1986 

 Fung et al. J Clin Pharmacol 1980 

 Study [NIPTE-U01-MD-2015-001:  Transdermal Drug Delivery Systems-Fentanyl] at 
University of Maryland, Baltimore; still in progress 
 

 F [absolute bioavailability for TDS] for Duragesic® (0.36) and Mylan (0.42) were each 

determined from  study [NIPTE-U01-MD-2015-001: Transdermal Drug Delivery 
Systems-Fentanyl] at the University of Maryland, Baltimore 

 F [absolute bioavailability for TDS] for Apotex was estimated (0.39) by the mean of 0.36 

and 0.42, due to lack of available data 
 


