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PAPER INFO ABSTRACT
Avrticle history: Gemcitabine hydrochloride (Gem HCI) is an effective anticancer agent used to treat a wide
Received: 03/Dec/2023 variety of solid tumors, however, Gem’s rapid metabolism and systemic instability (short
Revised: 15/Jan/2024 half-life) limit its clinical effectiveness. This study aims to prepare Gemcitabine-loaded
Accepted: 28/Jan/2024 magnetic solid lipid nanoparticles (Gem-MSLNSs) for improved therapeutic effectiveness
and minimize undesirable side effects. Gem-MSLNs were prepared by emulsification and
Keywords: solvent evaporation process. A definitive screening design was employed to optimize the
Gemcitabine, Solid lipid formulation for Gem-MSLNs. Drug entrapment efficiency, zeta potential, and particle size
nanoparticles, Cancer, of Gem-MSLNs were investigated as responses. The optimized Gem-MSLNs were

Magnetic ~ nanoparticles,  characterized and evaluated. the optimal formulation for Gem-MSLNs had an entrapment

Definitive screening designs  gtficiency of 21.10 + 2.12%, particle diameter around 96.50 + 4.36 nm with a narrow size
distribution, and a zeta potential of +72.1 + 0.3 mV. These results indicate good colloidal
stability of the Gem-MSLNSs in an aqueous environment, which avoids aggregation during
the experiments. Therefore, Gem-MSLNs are a promising multifunctional nanocarrier that
can be used for future therapeutic applications.
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4 Solid lipid nanoparticles (SLNs)

¢ Hyperthermia

f Response surface methodology (RSM)
¢ Definitive Screening Design (DSD)
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o gl ¢l Design-Expert 1580 s 5 buwgs oai 6l (ANOVA) by 5JU1 Y Jois

Source Sum of Squares df Mean Square F-value p-value
Model 2290.80 7 327.26 34.10 0.0006 significant
B- ODA 586.30 1 586.30 61.09 0.0005
C-PC 24.84 1 24.84 2.59 0.1686
D- CTAB 352.24 1 352.24 36.70 0.0018
E-TW 80 326.04 1 326.04 33.97 0.0021
F- Gem HCI 357.13 1 357.13 37.21 0.0017
BC 204.40 1 204.40 21.30 0.0058
DE 640.67 1 640.67 66.75 0.0004
Residual 47.99 5 9.60

Cor Total 2338.79 12
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Std. Dev. 3.10
Mean 97.51
CV.% 3.18
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Criteria Limits Goal Importance
Lower Upper
A: GMS (mg) 50 100 In range +++
B: ODA (mg) 50 100 In range +++
C: PC (mg) 35 50 In range +++
D: CTAB (mg) 20 70 In range +++
E: TWS80 (%) 1.5 3 In range +++
F: Gem HCI (mg) 10 20 In range +++
Entrapment efficiency (%) 7.59 21.64 Maximize +++
Zeta potential (mV) 61.1 129.9 Target = +70 +++
Mean size (nm) 72.7 124.55 Target = 100 +++
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