A Chitosan D-galactose nanoparticle formulation increases the accumulation of
primaguine in the liver.
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Relapses caused by the dormant stage of Plasmodium vivax, the hypnozoite, is a major
problem in public health, with a significant impact on malaria transmission. Primaquine
(PQ) is the standard antimalarial drug to prevent relapses. However, this drug can cause
acute haemolysis in glucose-6-phosphate dehydrogenase (G6PD) deficient patients.
Nanostructure formulation of primaquine loaded with D-galactose were used as a strategy
to target the drug to the liver and decrease the hemolytic risks. A chitosan-based
nanoparticle (NQ-Pqg) formulation of primaquine diphosphate containing D-galactose
was prepared and characterized by their physicochemistry properties. Pharmacokinetic
and biodistribution studies were conducted using Swiss Webster mice. A single dose of
10 mg/kg of nanoformulation or free primaquine solution was administered by gavage to
the animals, which were killed at 0.5, 1, 2, 4, 8, and 24 hour timepoints. Blood samples
and tissues were collected, processed and analyzed by high-performance liquid
chromatography. The nanoformulation showed sizes around 400 nm and physicochemical
stability for over 30 days. Free primaquine solution achieved higher primaquine Cmax in
the liver than NQ-Pq at 0.5 hours. However, the half-life and mean residence time (MRT)
of primaquine in the liver were three times higher with the NQ-Pq formulation than with
free primaquine, and the volume distribution was four times higher. Conversely,
primaquine’s half-life, MRT, and volume distribution in the plasma were lower for NQ-
Pq than for free primaquine. NQ-Pq showed increased drug targeting to the liver
compared to free primaquine and may represent a promising strategy for a more efficient
and safer radical cure for vivax malaria.



