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Abstract

Research in the field of drug delivery always strives to meet
new challenges and hard-to-reach therapeutic objectives, for instance
through the improvement of dissolution profiles, enhanced patient
compliance, and possible adaption to the needs of a specific subject.
Such a scenario laid the basis for scientists to start investigating the
application potential of new fabrication techniques. In this respect,
AMP was started at the Department of Pharmaceutics, NIPER
Guwahati, under the National Centre of Pharmacoengineering (State-
of-the-art-facility) funded by the Drugs Pharmaceuticals Research
Programme (DPRP), DST, Govt. of India in the year of 2019. Since
its establishment, LAMP has been actively engaged in the research
programs associated with 3D/4D mediated fabrication and coming up
with novel and customized second-generation translational
pharmaceutical and bio-medical systems for effective drug delivery. In
this regard, we explored the various kind of 3D/4D printed drug
delivery systems for the effective delivery of therapeutic agents by the
way of example, we prepared mini printlets, bi-layered tablets, mouth
dissolving wafers for the effective delivery of BCS class II drugs, and
nanoparticles for effective delivery of medicaments using hot-melt
extrusion followed by the fused deposition modeling 3D printing
technique. In addition, we explored a stereolithography 3D printing
platform for the formulation of hollow capsular devices, ghost tablets,
polymeric film, and hollow microneedles for the effective delivery of
high molecular drugs. In addition, our team explored a one-step
selective laser sintering 3D printing for the formulation of sintered
tablets. Beyond the 3D printing technology, our team focused on the
synthesis of new polymeric materials for 3D printing and 4D printing
technology in drug delivery systems. Further, the LAMP research area
is not only limited to the formulation of novel drug delivery systems
but also LAMP is dedicatedly working in the field of analytical
research. For example, the LAMP team fabricated 3D-printed sorbents
for the effective extraction of small molecules and NSAIDs from the
rat plasma, and the effectiveness of the sorbents was validated using
LC-MS/MS.
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Figurel: Various drug delivery device prototypes fabricated using 3D
printing technology at NIPER Guwabhati.
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