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- Abstract -

Intervertebral disc degeneration (IVDD) and related inflammatory pain conditions require innovative therapeutic approaches for effective management.

- Physicochemical Characterization of Prodrugs NPs -

Stability of Nanoparticle (Size, PdI and Zeta potential) determined by Malvern Nanozetasizer over time

- In Vitro Efficacy of Diclofenac Prodrug Nanoparticles -

In this study, a lipidic prodrug of diclofenac, Diclofenac Lauryl Ester (L-DCF), was synthesized and formulated into nanoparticles (Nanofenac-L) using o - In vitro cellular uptake Stlldy of prodrug NPs Nucleus PlllpOSllS Cell Isolation from Rat /W\Qﬁ
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efficiency (%EE > 97%) and sustained drug release, reaching approximately 65% diclofenac acid release within 48 hours. In vitro efficacy studies 2007 = ssemee T 08 0 s ¢ ase 108 500« et o rarc |08 500 - g o rarc |os RB tagged L-Nanofenac F-Actin DAPI Merged ntervertebrat Disc N o
.. . . . . ~ 400- — 400- 400 400
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diclofenac sodium (DCF-Na). Antioxidant markers (GPX1, PRDX1, and SOD1) were upregulated in nucleus pulposus cells (NPCs), with Nanofenac-L 2200l M oz od o s w: BRI T P el (e I I I A o U B T T 1 S
showing a more pronounced effect on PRDX1. Although preventive treatment showed limited efficacy, the curative treatment regimen demonstrated 100+ ' ol FELEEEFL LT wlFFFEFEER o2 ol EETNEEER B e
significant therapegtic potential. These findings sugg.es.t that Napofenac—L .is a promising anti—inﬂammgtory, anal.gesic, and 'fmtioxidant candidate for M L 25 3 70 26 R A o 00 e e A L S s A A AL =
IVDD and other pain-related conditions. Further preclinical and clinical studies are warranted to validate its translational potential Time Time Time Time
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Size (dy), Polydispersity index (PdI) and Zeta potential of Prodrug NPs over time (246 days) at Room temperature and
4°C storage conditions. |
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Conclusion -

Diclofenac Prodrug NPs (Nanofenac-L) exhibited promising therapeutic potential for treating inflammatory and pain related
complications, (including intervertebral disc degeneration). This promise stems from their multifaceted properties, encompassing anti-
inflammatory, antioxidant, and analgesic effects. Further research 1s warranted to fully explore Nanofenac-L as a potential drug

confirmation of molecular formula.

- Scale up production of Diclofenac Prodrug Nanoparticles (NPs) -

0 T = S SAABATSAASAT Zoo 5183 . " 1M1 N1 1
\ Incubated at 37°C 2 100 candidates 1n future pre-clinical and clinical trials.
Prodrug and DSPE u [l . ) , I
PEG,, Were | Yii O ; | / Diclofenac Lauryl Ester (Prodrug) 80 F t re PrOS ects
dissolved in ethanol E W _ : | -
issolved in ethanol = “ = | ¢ | p‘ng >>> l = 7 > xL -] % 0 u u p
‘l | ‘ﬂ . | Plasma % . & - PS-DOX ’ E i)\lgp(l)ﬁgxp X
- =~ Collection and extraction with the ) ) = ApoE20-PS-DOX o P L0
») Prodrug NPs + Plasma Organic Phase at different ti\r);e points Diclofenac Acid Q\c‘: 40 % * g" i
v ° . NIR Microscopy Pharmacokinetics and Biodistribution Studies 3340- % 151
Nanoparticles | v 20~ S 2 L\ £ r
C-0 Emulsion = I Aol Else | &
O+ T T T T T T ¥ ]*(;imea,)'” i
. . qe 12 18 24 42 4
I NPs were passed through the Microfluidiser =) - 08 8 Time (h?;o 36 8 Re ferences
Watel' . . 3 - - - o z 2y z z iy Py e
Mechfanlcal Slh.i;‘klntg. of NPs three tlmes:igs)i’i(:i li)gly ;l:eszs?ll;: Cycle-3 at Analz;se(li USEFg IIIJPLC Centrlfugatlon Vortex the samples collected Stacked ¢ ch ¢ the rel
or emuisiiication ilent Tec tacked UPL romatogram of the release . . . . . . :
(Ag ) 5 % Diclofenac Acid released over time Hussain, S., Ur-Rehman, M., Arif, A., Cailleau, C., Gillet, C., Saleem, R., & Tsapis, N. (2023). Diclofenac prodrugs nanoparticles: An

study at different time points . . . o . _
alternative and efficient treatment for rheumatoid arthritis?. International Journal of Pharmaceutics, 643, 123227.


mailto:saadatmakhfi@gmail.com

