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Infectious diseases continue to pose a significant threat to global
health. Over 200 infectious diseases are currently known to
man. Fortunately, only a handful are responsible for significant
morbidity and mortality. HIV/AIDS, tuberculosis (TB) and
malaria top the list of deadly infectious diseases, and worldwide,
these three diseases combined, are responsible for over 3 million
deaths every year (1). Outbreaks of infectious diseases are also
not uncommon and examples in recent history include the
Ebola virus, Zika virus and Avian flu outbreaks which originat-
ed in West Africa, South America and Asia, respectively, before
spreading to other parts of the world (2—4). This further em-
phasizes the global concern over infectious diseases.

Infectious diseases are distinguished in that a pathogen/
causative organism is responsible for the disease, and the path-
ogen is transmitted to humans, by other humans, animals or
other transmitting agents such as insects (5). In several cases,
the pathogen is primarily resident within the intracellular
space, particularly of cells of the immune system, such as mac-
rophages, which serve in the primary defence against the path-
ogen. The pathogen and the host cell are therefore the main
target for nanomedicines designed for treatment of infectious
diseases. Typically, nanomedicines are designed to enhance
the cellular targeting, uptake and pharmacokinetics (PK)
and pharmacodynamics (PD) of anti-infective agent(s) (drugs),
achieve localized treatment, and to achieve immunotherapy
(immune system engineering towards pathogen eradication).

By and large, the field of nanomedicine has been focused
on treatment of cancer and other non-communicable diseases.
However, in recent times we have seen increasing research
efforts directed towards developing nanomedicines for
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treatment of infectious diseases. This is the primary reason
for the production of this topical issue, which 1s intended to
highlight work at the frontier of this ‘emerging’ field with a
focus on TB, HIV/AIDS and malaria.

In this issue, bacteriomimetic nanoparticles of metal-
organic frameworks (MOTs) were synthesized by Guo et al.
(6). The interaction of MOF particles with macrophages was
characterized since several infectious disease pathogens are
resident in macrophages. This study provides a platform for
future work in the development of MOT based therapeutic
systems for TB and other infectious diseases. The dependence
on shape and surface functionalization on the uptake of
bacteriomimetic poly(lactic-co-glycolic acid) (PLGA) nano-
particles by HEp-2 epithelial cells is reported by Castoldi ez al.
(7). The authors also report the efficacy of the PLGA nano-
particles (loaded with gentamicin) against Shigella flexner: infect-
ed HEp-2 cells. Kutscher ¢/ al. report the development of an
in vitro dynamic pharmacokinetic cell (macrophage) culture
system with the aim of precise simulation of drug elimination
profiles in human. Rifampicin loaded PLGA based nanopar-
ticles were used in the model (8). Such a PK model is intended
to support translational studies to develop nanomedicines for
infectious diseases.

Given that drugs for infectious diseases are commonly ad-
ministered as a cocktail of drugs, Wang ¢t al. developed a
liposomal formulation for co-delivery of colistin and ciproflox-
acin (9). Colistin delivery is important from the perspective
that this drug is currently considered the last line of defence
against multidrug resistant Pseudomonas infections.

The number of cases of cutaneous TB is significant across
the world. Burger e al. developed nano-emulsions, for the
topical treatment of cutaneous TB, incorporating clofazimine
and new drug combinations for TB, ze. artemisone and
decoquinate (10). In tape stripping studies performed on hu-
man skin, the nano-emulsions were effective at delivering the
drugs within the stratum corneum and epidermis. In this
study, intracellular efficacy of the drug combinations was also
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demonstrated using Mycobacterium tuberculosis H37Rv J774 in-
fected macrophages (10).

Mvango et al. (11) provide a review of the application of
polymer therapeutics in treatment of infectious diseases. To
date most of the polymer therapeutics have been applied to
delivery of anti-cancer drugs. However, in this review, the
authors discuss opportunities for polymer-drug conjugates
for malaria treatment (and to some extent HIV/AIDS treat-
ment). Grotz et al. present a review of the application of
nanomedicine for the treatment of TB (12). Particular empha-
sis 1s placed on TB pharmacotherapy and how drug PK and
PD shortcomings can be addressed using nanoparticles.
Lastly, recent efforts to develop nanoparticle based immuno-
therapies for TB treatment and vaccination are highlighted in
a review by Bekale et al. (13).

It 1s hoped readers will enjoy reading the articles and that
they will be inspired to conduct work in this field. There is much
scope for additional studies and translation of the technologies,
as highlighted in the articles in this issue. Much appreciation
and thanks is extended to the authors for their contributions.
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