Accepted Manuscript

Development of a Novel Formulation that Improves Pre-clinical Bioavailability of
Tenofovir Disoproxil Fumarate

M.E. Watkins, S. Wring, R. Randolph, S. Park, K. Powell, M. Lutz, M. Nowakowski, R.
Ramabhadran, P.L. Domanico

PII: S0022-3549(16)41892-7
DOI: 10.1016/j.xphs.2016.12.003
Reference: XPHS 580

To appearin:  Journal of Pharmaceutical Sciences

Received Date: 22 August 2016
Revised Date: 1 December 2016
Accepted Date: 7 December 2016

Please cite this article as: Watkins ME, Wring S, Randolph R, Park S, Powell K, Lutz M, Nowakowski
M, Ramabhadran R, Domanico PL, Development of a Novel Formulation that Improves Pre-clinical
Bioavailability of Tenofovir Disoproxil Fumarate, Journal of Pharmaceutical Sciences (2017), doi:
10.1016/j.xphs.2016.12.003.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.xphs.2016.12.003

Development of a Novel Formulation that | mproves Pre-clinical Bioavailability of
Tenofovir Disoproxil Fumarate

Authors: Watkins, ME"® Wring, $° Randolph, B¢ Park, $°¢ Powell, K¢ Lutz, M-,
Nowakowski, M'¥, Ramabhadran,®, Domanico, PE2"

Affiliations: *CHAI. *Formerly Scynexis

Author Contributions: *Senior author’Designed and analyzed studi&erformed studies.
“Technical writer.

Corresponding Author: Domanico, PE, pdomanico@clintonhealthaccess.org, +1 (857)
260-4876

This article contains supplementary material abé#ldrom the authors upon request or via the
Internet at http://onlinelibrary.wiley.com/.

Abstract

Tenofovir disoproxil fumarate (TDF), the bisphosphte ester prodrug of tenofovir (TFV), has
poor bioavailability due to intestinal degradataomd efflux transport. Reformulation using FDA-
approved esterase and efflux inhibitors to increasé bioavailability could provide lower dose
alternatives and reduce costs for patients with Hi'vesource-limited settings (RLS). Inhibition
of mucosal and intracellular esterases was stuthelduman and rat intestinal extracts (S9),
where TDF was protected by the carboxylesterase {i@fbitor bis-para-nitrophenylphosphate
(BNPP), the ester mix EM1, and the generally-recgmas-safe (GRAS) excipient
propylparaben (PP). Permeability studies using kkahrby canine kidney (MDCK) and
Caco-2 cell monolayers demonstrated that TDF wasbatrate for the permeability glycoprotein
(P-gp) with P-gp inhibitors reducing basolateralafmcal transport of TDF. These studies also
showed that transport was increased by esterasbitorh. TDF, TFV, and tenofovir
monophosphonate ester (TFV-ME) transport acros®-Qanonolayers with esterase and efflux
inhibitors revealed a maximum 38.7-fold increasapical to basolateral TDF transport with the
potent non-GRAS combination of EM1 and GF120918 qGF. Transport was increased
22.8-fold by the GRAS excipients, PP and D-a-toewphpolyethylene glycol 1000 succinate
(TPGS, a vitamin E derivative). TFV pharmacokingti¢PK) in rats following oral
administration of TDF and GRAS esterase and effinkibitors confirmed enhanced
bioavailability. AUC increased 1.5 to 2.1-fold witarious combinations of parabens and TPGS.
This significant inhibition of TDF hydrolysis andflex in vivo exhibits the potential to safely
increase TDF bioavailability in humans.

Introduction

Approximately 37 million people worldwide were Ing with HIV/AIDS in 2015, and as of June
2015, less than half of them had access to amtiieai therapy (ART). Initiatives such as
90-90-9G and Test and Trehhave set the stage for 90% of patients with diagddHIV to be
placed onto sustained ART by 2020. To avoid a firercrisis in the clinical management of 37
million people living with HIV/AIDS (PLWHA), the gibal health community is exploring every
option possible to improve healthcare efficiencies.
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