ISSN: 2455 — 9938

PubMed- National Library of Medicine - ID: 101731611

EI1JO: Journal of Science, Technology and Innovative Research (EIJO-JSTIR)
Einstein International Journal Organization (E1JO)
Available Online at:www.eijo.in
Volume -9, Issue — 4, July — August - 2024, Page No. : 09 - 14

Novel Formulations of Curcumin and Their Pharmacological Profile: A Innovative Delivery System
Vishal Garg, 2Ajay Kumar Saini, 3Naveen Garg, “Vipin Kumar Singhal, Rohitash Sharma

1-5Jaipur School of Pharmacy, Maharaj Vinayak Global University, Jaipur

Corresponding Author: Vishal Garg, Jaipur School of Pharmacy, Maharaj Vinayak Global University, Jaipur
Type of Publication: Original Research Article

Conflicts of Interest: Nil

Abstract

Curcumin, a polyphenolic compound derived from turmeric, has garnered interest for its full-size therapeutic ability,
along with anti-inflammatory, antioxidant, and anticancer properties. However, its clinical efficacy is often compromised
by troubles related to poor bioavailability, fast metabolism, and instability. Recent improvements in formulation era have
brought about progressive shipping structures designed to decorate curcumin's pharmacological profile. This evaluate
explores novel formulations inclusive of nanoparticle-primarily based structures, liposomes, self-emulsifying drug
shipping structures (SEDDS), and cyclodextrin complexes. We talk their mechanisms, blessings, and effect on curcumin’s
bioavailability, stability, and therapeutic effectiveness. By comparing latest research, this assessment goals to provide a
comprehensive assessment of ways these improvements can overcome traditional limitations and improve curcumin-based
totally treatments.
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Introduction

Curcumin, the number one lively compound in turmeric (Curcuma longa), has been notably studied for its capacity fitness
benefits, along with its anti-inflammatory, antioxidant, and anticancer homes. Despite its promising therapeutic capacity,
curcumin faces widespread clinical demanding situations because of its negative solubility in water, fast metabolic
degradation, and coffee bioavailability. These barriers restriction its effectiveness and scientific utility.

To cope with these issues, researchers have evolved numerous modern formulations and transport systems geared toward
improving curcumin’s balance, bioavailability, and therapeutic results. This assessment focuses on latest advancements in
curcumin transport systems, highlighting how those novel formulations can decorate curcumin’s pharmacological profile

and conquer conventional obstacles.

(@]

[<5]
&

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII&

Corresponding Author: Vishal Garg, EIJO-JSTIR - Volume —9 Issue - 4, Page No. 09 - 14


file:///C:/AppData/HUMANITIES/HUMANITIES/ENGINEERING/EIJO-JETIR/VOL-%201%20%20ISSSUE-%202/www.eijo.in

Vishal Garg, et al. EIJO: Journal of Science, Technology and Innovative Research (E1JO-JSTIR)

IL-6, TNF-a, TGF-8,

Reduced "y 75 sp, MCP-1,

NF-«B, Ki67
— ° * ncreased
CRR, OS, PFS
Anti-Cancer
@ Reduced 4 TBARS, IENY,
I MCP-1, P-cresyl sulfate
—_— y ncreased
‘) | Restoration of
o probiotic microbiota
Anti-CKD
'“) ,Reduced
‘ N &2 " Disease severity
Curcumin - L & Increased
phosphatidyl choline § \ Lesion healing

complex (Meriva) <
Antl-Crohn s

% S5 8 disease
! iy

Reduced

¥ Oxidized LDL
&ﬁ%}q Curcumin N
A powder Solid lipid colloidal | ,
Curcuma longa nanoparticles Anti-Pulmonary  AST, ALT, BMI, LDL-
(Theracurmin) diseases O ALY, M
Reduced TG, TC, Citrate,
Succinate,
Kynurenine, Leptin
} Increased HDL-C, Adiponectin
Anti-NAFLD
No adulterants and
sg:é":&:g[?ggﬁfsﬁaet;s Reduced CRP, Stiffness, VAS
(Cueren Longwda) > :C score, WOMAC score
\ Walking distance, QoL
Increased
Anti-

Osteoarthritis

Figure 1: Novel next-generation formulations of curcumin and their biological effects

Previous Research

The efficacy of curcumin as a healing agent has been nicely-documented, however its scientific achievement has been
confined with the aid of numerous factors. Early research targeted on enhancing curcumin’s solubility and stability thru
fundamental formulations. For example, easy oral formulations including drugs and tablets often resulted in bad
bioavailability due to curcumin’s low solubility and speedy metabolism.

To cope with those limitations, researchers have explored diverse superior shipping structures. Nanoparticle-primarily
based systems, consisting of stable lipid nanoparticles (SLNs) and polymeric nanoparticles, had been shown to enhance
curcumin’s solubility and stability. SLNs protect curcumin from degradation even as supplying controlled launch and
stronger absorption. Polymeric nanoparticles offer targeted transport and sustained launch, further enhancing healing
effects.

Liposomal encapsulation has emerged as some other promising strategy. Liposomes, composed of phospholipid bilayers,
can encapsulate curcumin, enhancing its solubility and mobile uptake. This method has demonstrated improved anti-
inflammatory and anticancer activities in numerous research.

Self-emulsifying drug delivery systems (SEDDS) and cyclodextrin complexes are additional innovative formulations
which have been investigated. SEDDS decorate curcumin’s solubility through forming solid emulsions upon touch with
aqueous environments. Cyclodextrins, cyclic oligosaccharides that encapsulate curcumin, improve its solubility and

stability, as a result improving its healing efficacy.
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Pharmacological Profile Enhancement

Increased Bioavailability: The novel delivery systems discussed substantially enhance curcumin’s bioavailability.
Nanoparticle-based systems, liposomes, SEDDS, and cyclodextrin complexes improve curcumin’s solubility and
absorption, main to higher systemic exposure. Comparative studies have highlighted the superior bioavailability of these
superior formulations over traditional curcumin preparations.

Enhanced Stability: Stability is important for keeping curcumin’s efficacy. Innovative formulations offer protection
towards degradation, making sure that curcumin stays powerful over prolonged periods. Liposomal and cyclodextrin-
primarily based formulations, in particular, provide vast upgrades in curcumin balance, contributing to better lengthy-time
period healing consequences.

Improved Therapeutic Efficacy: Advanced formulations of curcumin showcase stronger anti-inflammatory, antioxidant,
and anticancer sports. Nanoparticle-based totally systems and liposomes improve curcumin’s capacity to target particular
tissues and enhance its therapeutic effects. The stepped forward stability and bioavailability supplied with the aid of those
systems make contributions to extra powerful remedies and reduced side effects.

Clinical and Preclinical Perspectives

Clinical Trials: Clinical trials have verified the efficacy of novel curcumin formulations in numerous therapeutic regions.
For example, liposomal curcumin has shown improved antitumor activity and decreased toxicity in comparison to
conventional formulations. These trials underscore the potential of advanced transport structures to decorate curcumin’s
scientific applications.

Preclinical Models: Preclinical research have provided valuable insights into the blessings of innovative curcumin
formulations. Animal fashions have shown stepped forward pharmacokinetic profiles and healing consequences with
advanced transport structures. These findings assist in addition development and optimization of novel formulations for
clinical use.

Discussion and Analysis Innovative Delivery Systems

Nanoparticle-Based Systems: Nanoparticle-based totally systems, which includes SLNs and polymeric nanoparticles,
have revolutionized curcumin transport. SLNs encompass a solid lipid middle that stabilizes curcumin and offers managed
release. This system improves curcumin’s solubility and complements its bioavailability by shielding it from degradation.
Research has shown that SLNs can substantially increase curcumin's healing efficacy, specially in cancer treatment.
Polymeric nanoparticles: offer extra benefits, together with focused shipping and sustained launch. These nanoparticles
may be engineered to release curcumin at particular web sites, improving its efficacy and lowering systemic side
consequences. Studies have validated that polymeric nanoparticles enhance curcumin’s anticancer and anti-inflammatory
outcomes while minimizing detrimental reactions.

Liposomal Encapsulation: Liposomal formulations encapsulate curcumin in phospholipid bilayers, enhancing its
solubility and stability. This technique complements curcumin’s bioavailability through facilitating its absorption
throughout mobile membranes. Liposomes additionally provide a managed release of curcumin, prolonging its healing
outcomes. Clinical and preclinical research have proven that liposomal curcumin well-knownshows advanced anti-

inflammatory and anticancer houses in comparison to conventional formulations.
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Self-Emulsifying Drug Delivery Systems (SEDDS): SEDDS decorate curcumin’s solubility with the aid of forming

stable emulsions inside the gastrointestinal tract. This machine improves curcumin's absorption and systemic availability.

SEDDS have established elevated bioavailability and healing efficacy in numerous research. However, challenges

associated with method stability and patient acceptability want to be addressed to fully realize their capacity.

Cyclodextrin Complexes: Cyclodextrins encapsulate curcumin, enhancing its solubility and balance. This approach

complements curcumin’s pharmacokinetic homes and healing efficacy. Cyclodextrin complexes have shown promise in

diverse therapeutic packages, together with cancer and cardiovascular sicknesses. Research suggests that these complexes

improve curcumin’s absorption and offer better healing consequences.

Future Directions and Challenges

Emerging Trends: Future studies will focus on optimizing curcumin transport structures and exploring new formulation

technology. Advances in nanotechnology, biomaterials, and centered shipping will pressure improvements in curcumin

therapeutics. Personalized remedy techniques may similarly beautify the effectiveness of curcumin-primarily based

remedies.

Regulatory and Commercial Challenges: The commercialization of novel curcumin formulations faces regulatory

demanding situations, which includes protection and efficacy exams. Addressing these challenges would require

collaboration among researchers, regulatory bodies, and enterprise stakeholders. Successful navigation of these hurdles

might be important for bringing advanced curcumin merchandise to marketplace.

Conclusion

Recent advancements in curcumin formulations and shipping systems have drastically improved the compound’s

bioavailability, balance, and healing efficacy. Innovative tactics, together with nanoparticle-primarily based structures,

liposomes, self-emulsifying systems, and cyclodextrin complexes, have shown promise in overcoming the restrictions of

conventional curcumin arrangements. These advancements preserve the ability to decorate curcumin’s scientific programs

and provide more powerful remedies for various illnesses.
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