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Tuberculosis is one of the most serious intractable infectious diseases worldwide causing annually approximately 3 million deaths.  However, no complete medical treatment has been developed.  A large number of Mycobacterium tuberculosis (MTB) reside in the alveolar macrophages (AM().  However, MTB is resistant to the digestion by M(, and proliferates well using M( cells as incubators.  Therefore, delivery of antituberculosis agents, such as rifampicin (RFP), into AM( cells infected with MTB will be very effective for overcoming tuberculosis.  Phagocytosis of nano-particles (NP) or micro-particles (MP) containing antituberculosis agents by AM( is expected to be efficient for delivery of anti-tuberculosis agents.  

It was found that poly(lactic co-glycolic acid) (PLGA) was suitable base for NP and MP, because release of the antibiotics from these particles can be regulated by the ratio of lactate and glycolate, and polymerization degree.  We prepared RFP-loaded particles of PLGA (RFP-PLGA particles), which consisted of 75% lactic acid and 25% glycolic acid with molecular weight of 10,000 by spray dry method.  The RFP-PLGA MP thus prepared contained high amounts of RFP, and released RFP completely within 10 days (1).
It was found that the uptake of RFP-PLGA MP by AM( cells (NR8383, a cell line derived from rat AM() was dependent on the size and number of MP added, and that the 3- and 5-(m MP were highly phagocytosed.  However, 3-(m MP seemed to be more efficient than 5-(m MP to deliver more number of particles into high population of AM(.  In addition, RFP-PLGA MP stimulated the phagocytic activity of M( cells in such a way that more number of particles was taken up by M( cells upon phagocytosis (2).  In addition, we examined the uptake of RFP-PLGA NP by NR8383 cells.
It is known that the interaction of bacteria or particles with M( induces the biological signals associated with the generation of immunological effectors, such as TNF-( and nitrite (NO).  These effectors consist of immune system causing damage of the target cells.  Phagocytosis of RFP-PLGA MP was found to produce neither TNF-( nor NO, showing that M( cells that engulfed the particles are not toxic to the surrounding cells as well as phagocytic M( cells.  In addition, phagocytosis of RFP-PLGA MP did not affect the viability of AM( cells.  In contrast, lipopolysaccharide (LPS) caused damage to AM( cells due to production of a large amount of TNF-( and NO.
RFP-PLGA MP were administered to rat lungs by insufflation.  The particles were efficiently taken up by AM( cells residing at the outer surface of the alveolus.  Namely, about 60% and almost 100% M( cells phagocytosed RFP-PLGA MP 2 hrs and 6 hrs after delivery, respectively (2,3). 
These results suggest that the inhalation delivery of antituberculosis agents to the MTB-infected AM( will be promising for clinical treatment for tuberculosis.
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