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4 Background and Objectives o

After almost 30 years since the discovery of HIV-1 as the causal agent of AIDS the epidemic is still not controlled. The spread of HIV-1 could be halted, if effective vaccines were available.
Unfortunately, after years of research this goal seems elusive. In order to further prevent sexual HIV-1 transmission, the use antiviral drugs was suggested (nominated as the breakthrough of
the year 2011 [1]).

Pre-exposure prophylaxis (PrEP) aims to protect healthy individuals at high risk (e.g. sero-negative partners in sero-discordant couples) from acquiring HIV-1 infection. The administered
antivirals decrease the infectivity of the transmitted virus, which subsequently decreases the likelihood of (irreversible) infection of the individual at risk. The pro-drug tenofovir-disoproxil-
fumarate (TDF) is a key component in all currently tested regimens. Truvada (TDF + emtricitabine) was just recently approved by the FDA for use as PrEP [2]. The aim of this study is to assess
the pharmacokinetics and pharmacodynamics of the prodrug tenofovir-disoproxil-fumarate (TDF), to probe the efficacy of different prophylactic strategies and to assess the sensitivity towards
the number of transmitted viruses, timing of TDF administration and adherence. In view of the recent approval this may raise awareness, encourage experimental assessment and help to avoid

the misuse of TDF-based PrEP, which carry the risk of drug resistance selection and HIV-1 spread through risk compensation.
[1] Cohen J. Science (2011) 334(6063): p. 1628; [2] Cohen J. Science (2012) 336(6083): p. 792 /

/Pharmacokinetics TDF is administered orally. After first pass of TDF through the liver, tenofovir (TFV) is formed. TFV is also the predominant circulating form [3,4]. After\
——————————————————————————————————— uptake into HIV target cells, TFV can become sequentially phosphorylated to form tenofovir diphosphate (TFV-DP), the active form, which is an analog

of endogeneous dATP. TFV-DP subsequently competes with dATP for incorporation into nascent viral DNA during HIV-1 reverse transcription (RT),

where it prevents further DNA polymerization during RT, once it becomes incorporated [5]. TFV-DP thus prevents the production of pro-viral DNA,
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nd verification.
\\[3] Naesens L. et al. Antimicrob Agents Chemother (1996) 49(1): p. 22-28; [4] Kearney BP. et al. Clin Pharmacokinet (2004) 43(9): p. 595-612; [5] von Kleist M. et al. PLoS Comput. Biol. (2012) 8: €e1002359; [6] Droste J. et g. AntYmicrob%\

gents Chemother
(2005) 49(2): p. 680-4; [7] Barditch-Crovo. et al. Antimicrob Agents Chemother 45(10): p. 2733-39; [8] Chittick G. et al. Antimicrob Agents Chemother 50(4): p. 1304-10; [9] Hawkins T. et al. J Acquir Immune Defi Syndr 39(4): p. 406-11 /
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/Proghylactic Efficacy N /Concentration-resgonse and analytical solution N
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S a4 TT S Daily TDF PrEP is insensitive to poor adherence, if more than 40% of pills are ingested.Clinical trials,
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