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Resear ch progress and engineering prospect on the formulation
design of 3D printing technology
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Abstract: Three-dimensional (3D) printing technology is a rapid prototyping technology for designing 3D
models with special shape and complex internal structure via computer-aided/controlled drawing and preparing.
This technology displays the characteristics of flexible processing, rapid shaping, low operating cost and high
reliability. 3D printing technology may provide new strategies and approaches for the generation of a variety
of new drug delivery systems, which makes its application in pharmaceutics attractive. This review briefly
introduces the process and feature of 3D printing technology in preparation field and mainly introduces the
research progress in the design and engineering of related preparations in the aspects of rate-controlled drug
release, time-controlled drug release and targeted drug release.  The prospects and challenges of 3D printing

technology in the formul ation engineering are analyzed.
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Table1l Introduction of 3D printing technology for formulation.
DLP: Digital light processing; SLS: Selected laser sintering

FDM: Fused deposition modeling; SLA: Stereo lithography appearance;

Type Name Material Superiority Insufficient Reference
Extrusion FDM Polycaprolactone, et al Material flexibility, high mechanical  High temperature [6-8]
strength
3D plotting Hydrogels, viscous liquid, Material flexibility, low temperature  Low mechanical strength [5]
bio-printing etal requirements
Photopolymeri-zation ~ SLA Hydrogels, polyethylene Low temperature requirements, high  Less available material, [9, 10]
polypropylene fiber, et a precision slow
PolyJet Ibid High precision, high speed, clean High cost on materials, [11-13]
low mechanical strength
DLP Ibid High precision, high speed High cost, limited material [14]
Granular material SLS Polyvinyl alcohol, Efficient, high utilization High cost, low mechanical [15]
polyethylene glycol strength
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