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Introduction -
Metformin is one of the safest drugs which is being repurposed in multiple diseases other than diabetes. In present study, we have planned to fabricate its bone targeted formulation and evaluate its pre-clinical efficacy in rodent model of osteoporosis. Among nano-based drug delivery systems, liposomes are superior due to biocompatibility, and cell specificity. Previous literature has shown that drug- loaded liposomes containing cholesterol-conjugated pyrophosphate is the novel approach to carry non-bone targeted drugs to bone.
Aims -
In this study we have developed the bone-targeted liposomes of metformin by using cholesterol-conjugated pyrophosphate.
Methods -
Bone targeted liposomes of metformin were tailored by using rotary evaporation and evaluated for particle size, encapsulation efficacy & release study. Female Balb/c mice were used for the in-vivo study and Ovariectomy (OVX) was performed as per the previously established protocol. Post surgery mice were kept untreated for next 4 weeks and thereafter treated with either metformin, bone targeted liposomes of metformin (150mg/kg) or vehicle (10ml/kg) for 28 days. Bones and serum were isolated to evaluate estrogen, bone micro-architecture, turnover biomarkers and inflammatory cytokines.
Results and Discussion -
Metformin loaded liposomes showed particle size of 213 nm and drug release of 81%. Osteoporosis in the ovariectomized mice was confirmed by reduced primary ovarian follicle & estradiol levels. In-vivo evaluation demonstrated the significant increase in bone mineral density (p<0.05), trabecular number and BV/(p<0.01), while trabecular separation was reduced (p<0.05). Further, the possible mechanism involved in the above effect is the AMPK pathway, as bone-targeted liposomes of metformin significantly increases the osteocalcin (p<0.01), while reducing TRAP and Interleukin-1beta (p<0.05).
