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SYNERGISTIC DRUG COMBINATION FOR TREATING 
DRUG-RESISTANT TUBERCULOSIS BY INHALATION

THE TECHNOLOGY IN A NUTSHELL
New synergistic drug combination of Vancomycin and Orlistat formulated as dry powder for inhalation 
treatment of Mycobacterium tuberculosis including multi-drug-resistant (MDR) and extensively drug-
resistant (XDR) tuberculosis.

STATE OF THE ART 
Tuberculosis (TB) is a highly contagious disease condition caused by inhalation of aerosolized roplets 
of Mycobacterium tuberculosis (Mtb). According to the World Health Organization (WHO), more than 2 
billion people worldwide are infected with Mtb. In 2014, 9.6 million people fell ill with TB and 1.5 million 
died from the disease. Unfortunately, Mtb has a high intrinsic resistance to the majority of clinically 
used antibiotics, which severely limits treatment options. This intrinsic resistance has been attributed, 
in part, to its impermeable, hydrophobic cell envelope that acts as a barrier to entry of certain antibiotics. 
Moreover, MDR and XDR strains have emerged with limited therapeutic option. Therefore, there is an 
urgent and unmet need to develop new treatments for TB and its resistant strains.

THE INVENTION 
New specific combinations between a lipase inhibitor, Orlistat, and a glycopeptide, Vancomycin, display 
synergistic mycobacteriostatic and/or mycobactericidal properties, thanks to the action of Orlistat 
on PDIM of the cell envelope enabling the diffusion of Vancomycin to inhibit the peptidoglycan 
synthesis of this cell envelope. The specific combination of Vancomycin and Orlistat also displays 
significant efficiency against drug susceptibility, multidrug-resistant and extensively drug-resistant 
mycobacterial strains providing a new array of combination treatments to be used as alternative or 
adjuvant to established therapies.

In order to overcome the poor oral permeability of those drugs, an innovative formulation of the drug 
combination was developed and paves the way to treatment of TB by inhalation. The corresponding 
dry powder formulation is based on high drug dosage and a triglyceride excipient already approved 
for human use in inhalation and is well tolerated in vivo in mouse lungs. It also enables to formulate 
combinations including additional drug compounds used in first line treatment such as rifampicin and 
shows significant in vivo efficiency in preclinical murine models.

KEY ADVANTAGES OF THE TECHNOLOGY

•	 New combination treatment against all mycobacteria including MDR and 
XDR-TB.

•	 in vitro and in vivo tolerance and efficacy demonstrated in pre-clinical 
studies.

•	 Dry powder formulation enabling inhalation treatment of TB.
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LABORATORIES:  

PHARMACEUTICAL MICROBIOLOGY AND HYGIENE LAB — PROF. V. FONTAINE
The research activities of this unit are related to the study of microorganisms and antimicrobial defenses, among others on the study of 
microbial invasion and the development of new therapeutics against bacteria, viruses or cancers induced by microorganisms. In virology, 
our studies are mainly focusing on human papillomaviruses (HPV). On the opposite, in bacteriology, we are focusing our research on myco- 
bacteria.

UNIT OF PHARMACEUTICS AND BIOPHARMACEUTICS — PROF. N. WAUTHOZ
The research activities of this unit are related to the development of innovative dry powders for inhalation, using well tolerated excipients, 
and scalable particle engineering techniques. The aim is to overcome the limitations of the actual therapies by optimizing the factors 
affecting the adherence of the patient to the inhaled treatment. Depending on the requirements of the disease: high-drug dosage, high-
drug stability, cell targeting, controlled release are properties that can be applied to the design of the microparticles to optimize the 
frequence, the efficacy and reduce the side effects of the medications. 
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