NANOTECHNOLOGY BASED DRUG DELIVERY SYSTEMS FOR THE TREATMENT |

OF TUBERCULOSIS

Chokshi Nimitt, V., Patel Mayur, M.
Institute of Pharmacy, Nirma University, Ahmedabad — 382481
Email: 13ftphdp22@nirmauni.ac.in

Introduction

Tuberculosis has been a pervasive and fatal infectious disease of the respiratory system

[1] and has been one of the most challenging diseases to treat in the sector of public

health [2].

Globally 1n 2012, about 8.6 million people have been infected with Mycobacterium tuber-
culosis according to WHO report of 2013 and an estimated 1.3 million deaths have been
reported out of which India solely accounts for 2.2 million cases in TB [3]. In the recent
years the death count up have seen surge especially in developing countries due to this en-

demic infection [4].

The entry of Mycobacterium tuberculosis initiates TB infection which forms aerosol drop-
lets in respiratory organs. The first contact point to any bacteria has shown engulf mecha-
nism by alveolar macrophages where it 1s non-specifically phagocytosed followed by
Lymphocytes T and bacterial antigens [5]. It multiplies exponentially by killing host de-
fence cells and spreads locally in lymph nodes in Lungs with the help of lymphatic circu-
lation system and this usually takes around 3 to 8 weeks from the date of initiation of 1n-
fection. At later stages, this infection spreads to distant exasperated organs such as Central
Nervous System (CNS), Spleen, liver, kidney, spinal cord and this usually takes around 12

to 14 weeks. [5]

The first line agents therapy include Streptomycin and Multi-drug combination of Isonia-
zid (INH), Pyrazinamide (PYZ) and Rifampicin (RIF) and these drugs are usually admin-

istered with Ethambutol (ETB). [6].

The lengthy regime therapy and the increased dosing frequency hampers patient lifestyle
to a large extent and thus non-compliance and adherence to administration schedules have
been the major cause for curative let-down and it contributes to the development of MDR

strains at a resistant stage.

WHO have proposed DOTS campaign in developing nations and also in underdeveloped
countries but have failed probably due to the following points : (1) difficult to follow the

regime of the therapy; and (i1) the pricy drugs used in the treatment.

The development of Nanotechnology based Anti-TB drugs recommends the fixed dose
combinations (FDC) of INH and RIF along with administration of PYZ or PYZ with ETB

serving as First line treatment.

The second line drugs have shown relatively higher toxicity as well as expensive than first

line agents at the same time less active than former drugs.
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Conclusion

¢ It can be concluded that nanotechnology based delivery of Anti-TB drugs can be an
effective way to deliver the drugs to the target area. With the development of nano-
technology based drug delivery systems, the stability 1ssues can be resolved. It also
leads to development of a more efficacious, patient compliant and cost-effective TB
pharmacotherapy.

¢ Moreover, Nanotechnology offers prolonged duration of treatment by increasing the
bioavailability of the formulation. This property helps in better patient compliance
and enables to administer the regime therapy.
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