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7. CONCLUSION

Controlled-release formulations were able to achieve
the two most sought after characteristics in any dosage
form: temporal delivery and spatial location. They have
helped the pharmaceutical industry in acquiring a more
patient-oriented approach. In this review, we have dis-
cussed the basic terminology of modified-drug release,
rationale for development of solid oral controlled-
release dosage form, various polymers used, types of for-
mulations, and characterization of oral controlled-
release formulations. Controlled-release formulations
have improved the patient compliance through desired
therapeutic efficacy with minimum side effects and
decreased the dosing frequency.

8. FUTURE PROSPECTS

Solid oral controlled-release formulations have opened
a plethora of opportunities for the pharmaceutical
industry such as “personalized medication” or “tailor-
made medication” that is going to be a milestone in
the coming years. On the manufacturing front, the use
of automation will help us to manufacture oral
controlled-release formulations with better safety, effi-
cacy, and lower costs. The global market is predicted
to grow from US$ 493.2 billion in 2017 to US$ 926.3
billion by the end of 2027, according to a report from
The Express Wire [9].

Moreover, regulatory guidelines related to quality by
design have further improved the specification and
rationale behind the development of the product with
quality commitment. Newer process and analytical
tools will help industries to understand the effects of
process and formulation variables on the performance
of formulation. Integration of existing advanced
controlled-release system can overcome the shortcom-
ings of individual delivery system, such as controlled
delivery with stimuli-responsive or targeted delivery
[89]. Furthermore, the delivery of nanocarriers or large
molecules through oral delivery is challenging. There
is scope to use variety of newer polymers from synthetic
origin or natural origin, which can provide improved
stability, biocompatibility, and targeted delivery. In
recent developments, 3D printing technology has
opened the new dimensions for personalized solid oral
therapy. This technology involves additive manufactur-
ing of computer-designed models of delivery systems
using selected polymers. A combination of 3D printing
technology with stimuli responsive drug delivery sys-
tems has been attempted and is called as the 4D printing
technology [90]. However, there is a need to explore the
suitability of industrial feasibility and regulatory

acceptability for such newer delivery systems. Therefore
controlled-release formulation is a booming field in the
pharmaceutical industry, and more development is
expected in the coming years.
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