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Novel delivery:

Long-acting Oral ARV’s



Islatravir (ISL)

• 4’-ethynyl-2-fluoro-2’-deoxyadenosine; 
MK-8591; EFdA

• DNA chain terminator

• Inhibits RT by preventing translocation 
(NRTTI)

• Half-life = 50-60 hours in plasma

• Potent antiviral activity (PBMC EC50 = 
0.2 nM) with broad coverage (HIV-1, 
HIV-2, MDR strains)

• Oral weekly version for treatment, and 
oral monthly version for PrEP

Schurmann et al. Lancet HIV 2020;7:e164-e172
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Biotech

Merck pauses 'very important' HIV program after seeing red flag in phase 2 trial of 
once-weekly combo
by Nick Paul Taylor |
Nov 19, 2021 7:15am

In response to MK-8507 combination data, Merck went over the results from other clinical trials of islatravir. (Merck & Co.)

ShareFacebookTwitterLinkedInEmailPrint
A “very important” part of Merck’s HIV strategy has come off the rails. Just months after talking up the importance of MK-8507, Merck has paused development of the 
asset in response to mid-phase data that also raised questions about the backbone of all the company’s planned HIV regimens.
Merck paused development of MK-8507 after seeing decreases in white blood cells in HIV patients who took the non-nucleoside reverse transcriptase inhibitor in 
combination with backbone therapy islatravir in a phase 2 clinical trial. The external data monitoring committee concluded the

https://www.fiercebiotech.com/biotech/merck-pauses-very-important-hiv-program-after-seeing-red-flag-phase-2-trial-once-
weekly; see also https://www.biopharmadive.com/news/merck-isltravir-hiv-safety-signal-combination/610348/
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Diamond T et al. CROI 2021 



• Will lower doses of ISL meet safety and efficacy targets?

• Are there patient populations for whom ISL would never be 
an appropriate drug?

• Could there be delivery platforms (like implants) that would 
not produce lymphopenia?

Islatravir-associated lymphopenia



Novel delivery:

Implantable ARV’s



LA ARV Implants – Tenofovir Alafenamide

M Gunawardana et al., Antimicrob Agents Chemother 2015; 59: 3913

Three-dimensional model (A) and cross-sectional drawings (B and C) of TAF implant. The TAF core (black) 
inside the silicone scaffold with PVA membrane coating is shown (not to scale). Cross sections were sliced 
through the y-z (B) and x-y planes(C).
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M Gunawardana et al., Antimicrob Agents Chemother 2015; 59: 3913

LA ARV Implants – Tenofovir Alafenamide

Subdermal implantation of TAF LA prototype device in beagle dogs maintains sustained drug levels with low systemic 
exposure to TAF and TFV with concomitant, efficient PBMC loading with TFV-DP. Pharmacokinetic profiles of plasma 
TAF (closed circles) and TFV (open circles) and PBMC TFV-DP (closed diamonds). Each data point represents the 
means ± standard deviations from four beagle dogs, and dotted lines correspond to the median concentrations for 
each analyte over the 40-day study. Note that TFV-DP levels were measured only after day 20.
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- From Romano J et al., AIDS RESEARCH AND HUMAN RETROVIRUSES
Volume 37, Number 6, 2021



Novel delivery:

Subcutaneous ARV’s



HIV Capsid Inhibitors:
Mechanism of Action
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Yant et al., Nat Med 2019; 25:1377-1384 



Segal-Maurer et al. CROI 2021; abstract 2228 





Novel delivery:

Intravenous ARV’s



Broadly Neutralizing mAbs in Development

Image by Stewart-Jones, Doria-Rose, Stuckey

Adapted from Stewart-Jones et al Cell 2016 and Pancera et al Nature 2014 
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VRC07-523LS and VRC01LS serum conc.

But overall, serum neut is better 
for VRC07-523LS vs VRC01LS

Trough at 12 weeks is 3-fold lower 
Trough at 16 to 24 weeks is 5-fold lower

Gaudinski, Ledgerwood et al. Lancet HIV (2019)



Novel delivery:

Transdermal ARV’s



❖Load nanoformulated drugs at high 
concentration into aqueous gels

❖Cast into mould

❖Dry and add border adhesive and occlusive 
backing layer to form microarray patch (MAP)

❖Baseplate should readily detach upon 
microneedle dissolution in skin

❖Nanoformulated drugs deposited in viable skin 
layers for sustained release and absorption by 
rich dermal microcirculation

Formulation and Application of LA ART 
Microarray Patches
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- Courtesy Prof. Ryan Donnelly 



Novel delivery:

What will 

the future hold???



The ARV Drug Delivery Pipeline



Bioerodable implantsNew implant technologies

Reduced volume injections Gastric reservoirs

Combination

technologies

Microneedle patches

The ARV Drug Delivery Pipeline



LAPaL
Long-acting technologies patents and licences database

A free online resource that provides information on technical features and IP status of selected long-acting technologies 

and their potential applications, in particular, in the fields of HIV, viral hepatitis, tuberculosis and malaria.

www.lapal.ch
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