
Tuberculosis (TB) is the leading cause of death in people with HIV. HIV is the single 
strongest risk factor for progression from latent TB infection to active TB disease. TB 
is fully curable disease, however, adherence to medication is essential for TB 
treatment success. Long-acting injectable (LAI) formulations with sustained drug 
release for months can reduce frequency of drug administration and improve 
adherence to medication. Here we developed LAI formulations of recently approved 
anti-TB drug pretomanid and second-generation diarylquinoline with greater 
antimycobacterial activity and a potentially better safety profile compared to 
bedaquiline, TBAJ-876, using In Situ Forming Implant technology (ISFI).
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How ISFI formulations work
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• Pictures 1C and introduction were created using Biorender.

• Subcutaneous administration of 50µL PA-ISFI resulted in sustained release of 
PA that exceeded 2 months with mean 2-month plasma concentration of 1095 
ng/mL. 

• Pretomanid penetrated tissues with mean tissue/plasma concentration ratios of 
6.44 in lung, 5.38 in lymph nodes, and 4.30 in spleen at 1 month post 
administration. 

• Two months post administration, tissue level of PA was lower, however tissue to 
plasma ratios were the same.

• Subcutaneous administration of 50 µL of T876-ISFI resulted in sustained 
release of T876-ISFI that exceeded 3 months with a mean plasma 
concentration 727 ng/mL. 

• TBAJ-876 penetrated into tissues at tissue/plasma concentration ratios of 27.1 
in lung, 29.3 in lymph nodes, and 22.3 in spleen.  

• A high level of the active N-desmethyl-TBAJ-876 (M3) metabolite was also 
observed in mouse plasma (mean of 1291 ng/mL) with tissue/plasma ratio of 
80.3 in lung, 45.3 in lymph nodes, and 71.6 in spleen. M3-to-parent drug 
metabolite ratio in mouse tissues were 3.8 in lung, 2.0 in lymph nodes, 4.1 in 
spleen and 1.3 in plasma.

• Two months post administration, plasma and tissue level of TBAJ-876 was 
somewhat lower but not significantly different compared to concentrations in 1 
month post administration. Higher tissue/plasma ratios were observed at 2-
month post administration.

Summary:

Simplifying TB treatment
The standard of care (SOC) regimen for patients with active TB has: a 2-month 
intensive phase of a daily 4-drug oral regimen followed by a 4-month continuation 
phase of a daily 2-drug oral regimen. Non-adherence to TB drug regimens  occurs 
most often in the continuation phase. ISFI can reduce pill burden and increase 
adherence by substituting for the SOC 4-month 2-pill daily regimen as an injection 
at the end of the intensive phase of TB treatment. 

Fig. 1: How ISFI formulations work. (A) ISFI formulation is composed of a biodegradable polymer (e.g. 
PLGA), a biocompatible solvent (DMSO or NMP) and a drug. (B) Liquid injectable ISFI formulation containing 
pretomanid or TBAJ-876. (C) Once inside the body or in aqueous buffer, the liquid formulation turns into a solid 
depot/implant by solvent exchange. Solidified ISFI implant biodegrades and gradually releases drug. (D) 
Porous structure of the ISFI implants, surface (upper left panel); bar=2 mm. Internal structure of the implant 
(upper right panel), structure of the implant shell (lower panels); bar=10mm. I=inside area of the implant and 
S=shell of implant.
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Figure 2: Pretomanid LAI (PA-ISFI) PK and its penetration to tissues. BALB/c mice 
administered 50 µl of PA-ISFI subcutaneously. (A) plasma concentration analyzed by 
LC/MS/MS up to 3 months. (B) At 1- and 2-months post administration, pretomanid 
concentration in  lymph nodes, spleen and lung were analyzed and tissue/plasma ratios 
calculated (C). (D) Six weeks post administration, implant in 2 animals were surgically 
removed and plasma concentration monitored up to 8 days post removal. At this time 
point, lymph nodes, spleen, and lung were collected and pretomanid concentration was 
analyzed (E). n=4  for 1-month timepoint and n=5 for 2-month timepoint. Dotted line in A 
indicates MIC (125 ng/ml), arrows in A and D indicate time of implant removal, LN: lymph 
nodes.
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Figure 3: TBAJ-876 LAI (TBAJ876-ISFI) 
PK and its penetration to tissues. 
BALB/c mice administered 50 µl of 
TBAJ876-ISFI subcutaneously. (A) plasma 
concentration analyzed by LC/MS/MS up 
to 3 months. (B) At 1- and 2-months post 
administration, TBAJ-876 concentration in  
lymph nodes, spleen and lung were 
analyzed and tissue/plasma ratios 
calculated (C). (D) Concentration of N-
desmethyl-TBAJ-876 (M3) metabolite was 
also analyzed in tissues and 
tissue/plasma ratios (E) and 
M3/TBAJ=876 ratios (F) were calculated 
(G) One month post administration, 
implant in 2 animals were surgically 
removed and plasma concentration 
monitored up to 9 days. At this time point, 
lymph nodes, spleen, and lung were 
collected and pretomanid concentration 
was analyzed (H). n=5  for 1-month 
timepoint and n=4 for 2-month timepoint. 
Dotted line in A indicates MIC (4 ng/ml), 
arrows indicate time of implant removal, 
LN: lymph nodes.
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LAI formulations of pretomanid and 
TBAJ-876 provide sustained drug 
release in vivo exceeding 8 weeks 

• Pretomanid (PA-ISFI) and TBAJ-876 (T876-ISFI) formulations were optimized to have 
high drug load and release drug for at least 2 months. 

• Drug release properties of developed formulations were evaluated in vitro and in vivo.
• ISFI formulations were administered subcutaneously to BALB/c mice (50µL) at 30 

mg/animal (1279 mg/kg) for PA-ISFI and 28 mg/animal (1318 mg/kg) for T876-ISFI.
• Blood was collected from mice over a 12-week duration and plasma samples were 

analyzed for concentration of PA or TBAJ-876 using an appropriate LC-MS/MS method. 
• Penetration to tissues relevant to TB infection was also evaluated 30 days and 60 days 

post administration.

Methods
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