LONG-ACTING PHARMACOKINETICS OF 4 HIV DRUGS COFORMULATED IN ONE NANO-FORMULATION
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I ntrOd uction Figure 1. Schematic of the Four Drug Containing Table 1. Long-Acting Plasma and Intracellular Resu Its

anti-HIV DcNP Pharmacokinetic Behavior and Enhanced Cellular
Daily oral convertional ART, even in fixed dose Exposure as Determined By Noncompartmental Analysk. *  We have successfully formulated alipid
com\t/)ination forms, has inhP:rent limitations such 4 AU (hropg/mL)  Cpoy (Mg/ML) Ty, (hr) nanoparticle suspension containing 4 anti-retroviral
as  patient  adherence  and differing éﬁg Yo — Coso (reve mar HE e agents (3 active APland 1 PKbooster) with agents
@ Lopinavir . . . .
pharmacokinetics; both potentially impacting ,v® > "W; PBMC 493.0 (200.0) 95 (2.4) 105.9 (13.8) of disparate ph.y5|ca! chemical characteristics
therapeutic outcomes. Oral dosing has also been %d D \ Ritonavir Plasma 862.5 (228.6) 12.6(2.3) 63.1(13.9 . The mean particle diameter was 33.3 nm (90% of
shown to produce lower and limited tissue F 4 ®A%_>\ N PBMC/Plasma 06 08 17 the total population) and 106.3 nm (10%), the pH
exposure whereresidual virus persists. To address 31C was 7.3 and the osmolality was 289 mOsm
these limitations, we have developed a tissue and @ o5 A Lamiwdine PBMC 959.5 (1221.2) 7.8(4.8) 127.7(51.1) . The subcutaneous administration of this4 drug
I dl . - ; g Plasma 22,6 (3.1) 4.4(2.0) 136.3 (42.6) 8 !
cell targeted long-actirg anti-HV nanosuspension @ mPEG:DSPE PBMC/Plasma 12.4 18 0.9 DcNP in non-human primates was well tolerated
containing 4 drugs. LPV and did not result in injection site reactions
PBMC 190.8 (92.5) 07(02) 10457 (699.4) *  All 4 drugs exhibited long-acting plasma and
Figure 2. Long-Acting Plasma and Intracellular Profiles PB’\:'Z/S::a 15'152(:'5) 0'32(5'1) 219'1(;43'5) intracellular pharmacokinetic propertiesup to 5
Pu rpOSE of 4 Anti-HIV Drugs 5-weeks Following a Single Rwasma - - - weeks following a single administration
Administration PBMC 59.4 (36.5) 1.1(0.7) 137.1(24.2) . Notable apparent terminal half-lives (t,/, ;) of LPV,
The goal of this study is to evaluate the feasibility of P'as"l“* 3.6(0.8) 0.1(0.0) 115.2 (44.0) TFV, and 3TC were observed in plasma: 219.1 hous
formulating 4 drugs, together, in a drugcombinaitan A+ ] s o PBMC/Plasma 164 86 12 (LPV), 63.1 hours (TFV), and 136.3 hours (3TC)
nanoparticle (DcNP) suspension intended for a singe - . S 5 5 o | Dataare presented as mean(s.d.). PBMC and LNMC cell volume was . The intracellular levels of LPV, RTV, and 3TC were
subcutaneous injection. A further goalis to % oor F*”’*’”ij " assumed to be 0.2829 plL/cel?. AUC, area under the concentration time higher than plasma at all all time points
. . T e L S ) 1 curve from 0-840 hours. Cpay, is maximum drug concentration, Ty/,, is . Early (< 360 hours) TFV plasma levels exceed PBVI
characterlzg th? Intmc?“mar and plasma § .onm | 10::“ apparent terminal half-life, PBMC, peripheral blood mononuclear cell. y ( ) P C
pharmacokinetics of this formulation in non-human g o bUt.”.“S was reversed after 360 hours whereas TFV
primates. We therefore developed an anti-HIV DcNP 8 - < pawe. N E?(hlblted enhanced PBM; d.rug Igvels
formulation containing a protease inhibitor with a 38 {j‘g”éfé S . Eight daysvafter drug administration, LPV, TFV and
booster[Lopinavir (LPV) and Ritonavir (RTV) and two 5 —— I . . . 3TClevels in LNMCs were 4.1-, 5.0-, and 19-fold
nucleotide analogue reverse transcriptase inhibitors o ettt *— oo Tble 2. Enhanced intracellular Concentrations of Tenofovi higher than those in PBMCs, and much higher than
[Tenofovir (TFV) and Lamivudine (3TC)] for o o sho e oo ho 0 240 30 450 60 730 840 Lamlvudln?, Loplnav!l; and Ritonavirin LNMCs and These that in plasma.
Time (hours) Concentrations Relative to PBMCs and to Plasma, 24 hours and 8 das

characterization and evaluation.
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1 — Drug Concentration (ng/mL) C I
M et h Od s '—g 0.1 'M””’ Tenofovir (TFV)  Lamivudine (3TC) Lopinavir (LPV) Ritonavir (RTV) o n c u s I o ns
?g 0.01 0.01 LNMC
T e m e — TS fo.001 Cpaann) 7243 (617.7) 1748.4 (731.6) 159.0 (69.4) 530.9 (384.1) . inl f . P
) § — o, 42165 (2283.4)  2143.7(2947.1)  1597.0(2092.3)  1063.7 (10413) ° Th'? 4-in 1 drug comblnatlorj, c0n1a|’n|ng
* Anti-HIV DcNPs (LPV, RTV, 3TC, and TFV; DSPG mPEGy(- HER a1c CrEerm—— antiretroviral agents of varying physical
DSPE) were prepared by spray drying (ProCept 4M8-TriX) 3 o % Plasma Drug Concentration Ratios : e
followed by size reduction utilizinghigh pressure I s = i"‘j’*::::: I:u Tenofovir (TFV) _Lamivudine (37C) _ Lopinavir (LPV) _Ritonavir (RTV) chemical characteristics, was successfully
- . . 2 X X [LNMC]/[PBMC] i
homogenization (Avestin Emulsiflex C5). 2 on RO el 04003 ros) 06002 25000 formul'?\ted and could be a candidate for future
 Drug association efficiency was determined by 00001 == o.0001 192 hours 5.0(2.3) 1.9(1.7) 41(3.1) 23.1(18.7) evaluation.
- T T T T T 00001 . .
equilibrium dialysis and drug concentrations by LC- LI ) LI [LNMC]/[Plasma] . This formulation demonstrated both cell and
MS/MS Time (hours) 24 hours 02(02) 23.8(25.2) 32(24) 19.6(18.7) . o -
. . o 192 hours 29(2.1) 352.1(380.9) 102.8 (83.8) 572.0 (585.6) tissue targeted properties in addition to
* DcNP diameter was determined by dynamic light (A). Theopen circles (o) representthe PBMCdata, the closedsquares () ) . R N
scattering areplasmadata, and theX represents lymphnodedata. Thedataplotted Data are presented as mean (s.d.). PBMC and LNMC cell volume was sustained pharmacoklnetlc prOflIeS.
. th #(sd.),n=4 840hours followi i R ; . . . . . .
* A sterile anti-HIV DcNP nanosuspension containing e oo bea vy ap oy s folowingasigl E:\‘S“Mn;eﬁ to :e 0‘(12829 pl‘/ceul‘ PBM?’ peripheral blood mononuclear cell * With appropriate dose scaling, this formulation
i il inii i m n monon! r . .
LPV: RTV:TFV:3TC [25:6.8:11.5: 10.1 mg/kg] was (B). Dataareplotted over 24hours following asingle admiristration , lymph node mononuclear ce could be considered for human development.
injected subcutaneously in 4 male Macaca nemestrina. Thedotted lines represent theEC50concentrationfor each respective
* Blood samples were collected at defined time points up singlesgent; thetwo lines onthe3TC graph mpresentthereportedrange
to 5 weeks following drug administration. Axillary lymph Acknowledgements:
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