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Main challenges to docetaxel use In advanced prostate cancer treatment include Preparation and optimization of stealth blank nanoparticles ’ e LNCaP Call oy g O Blank-nP Brusatol .
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preparation of brusatol- and docetaxel-loaded nanoparticles fabricated using the
emulsification-solvent evaporation method.
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In this work, we report the development of polymeric nanoparticles for the
delivery of brusatol and docetaxel in the treatment of prostate cancer. The one-
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factor-at-a-time method was used to screen for formulation and process variables The nanoparticles were prepared using the oil-in-water (o/w) emulsification solvent e ORI , ol
that impact particle size. Subsequently, factors that had modifiable effects on evaporation method using a modlfled _publlshed method.8_ Briefly, the des_n_red g oo- . ol et with bl s cocstwl in i
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particle size were evaluated using 2% full factorial statistical experimental design gmount of MPEG PI__GA was dlss_olved In the selected_organl_c phasean(_j emulsified  a- o only and DMSO represents 0.01% DMSO in media. =
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. . .. ; ->u)1n nd Fe.- INEs. Figure1l2: Caspase 3/7 activity of LNCaP cells treated with blank-NPs-60nM, brusatol-40nM, docetacel-60nM, docetacel-
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spherical nanoparticles. The drug release profile show that the encapsulated drugs lyophilization to obtain white powder. N | - reatment with pure brsats (40nM), pre docetinel (6onM). mixturt 059098 o108 (a()) g el O e 0 S e el morpnology:
were released over 24 hours. Combination index data show a synergistic Particle size, size distribution and morphological studies L T forulations containing equivalens. af the. pure dnug mbxare. 2 0.76064 0 29569 5‘ ol Bhe
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response to the agents. The nanoparticles are suitable for the treatment of prostate 90 Plus particle size analyzer. Structural morphology of the nanoparticles was o L 0 ﬂ 3 3 o s, B
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IntI’OdU.CthH Fourier transfo_rm_ mfrare_d spectroscopy (FT-IR) analysis was carrled_ OL_lt to LSS ; ﬂ £ . .
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Prostate cancer Is the second leading cause of cancer death in American men. evaluate the efficiency of encapsulation of both drugs © NCap 72 @ I = ; S -
Currently, it is estimated that about 12.9% of men will be diagnosed with the | ") o] } f]ﬁj
disease during their lifetime.? Drug content determination and release profile analysis 3 _— R R
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Treatment Is dependent on the stage and grade of cancer, and some men formulation was quantified by High-Performance Liquid Chromatography (HPLC) TS docetaxel-60nM + brusatol-40nM-Solution, (g) docetaxel-60nM + brusatol-40nM-NPs and
& e Q,,a»““ & & & & Qoo@*‘oﬁ*oﬁ“ Qﬁ a@““‘ incubated for 24h. Flow cytometry was used to examine the cell cycle using propidium

from standard calibration curves of pure drugs. For determination of release profile,
the dialysis bag method was used. Freeze-dried NPs were dispersed in PBS and
Immersed Iin an Eppendorf tube containing PBS clamped to a rotator shaker at | _
37°C. Sampling of the release medium was done at different time intervals. o IRESEE) P N e

eventually develop metastatic prostate cancer with androgen deprivation therapy
(ADT) as the standard of care.3 Disease progression and resistance to ADT
ultimately leads to the development of metastatic castration-resistant prostate
cancer (MCRPC). mCRPC is defined as prostate cancer characterized by clinical,
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Figure 7: In vitro evaluation of cytotoxicity of combination drug solution and’ docetaxel- and ~ iodide/RNAse staining. (n = 3)
brusatol-loaded nanoparticles containing equivalents of pure drugs (based on drug loading )
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Figurel3: Caspase 3/7 activity of PC-3 cells treated with blank-NPs-60nM, brusatol-40nM, docetacel-60nM, docetacel-60nM
+ brusatol-40nM-Solution, and docetacel-60nM + brusatol-40nM-NPs and incubated for 72h. (a) Dot plot of caspase 3/7
activity, (b) Percentage of caspase 3/7 activity, (c) Percentage of total death, (d) Phase contrast of cell morphology.

cells (24 hours), (b) PC-3 cells (24 hours), (c) LNCaP cells (72 hours), (d) PC-3 cells (72 hours).

Data are mean + SD (n=3).
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All cell culture studies were performed on LNCaP and PC-3 cells. Viable cell oo — s — o 0 o ] A biphasic cell cycle arrest profile is expected to prevent proliferation of cancer
Docetaxel (Taxotere) Is a potent, first-line chemotherapeutic drug approved for counts was done using an automated cell counter. In vitro cytotoxicity evaluations ol — Corvl — ﬁ\ h\ A cells more efficiently and may contribute to the synergy observed with the
patients with castration-resistant prostate cancer (CRPC) that has progressed were carried out using XTT and MTS assays. Cell cycle arrest and caspase 3/7 | oy Wil E i b b Cytotoxic agents.
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docetaxel develop resistance to the drug in addition to other reported toxicity.> software. Specific protein expression was carried out by immunoblotting methods. PN e—— S I I T e T e T e suggests that the nanoparticle formulation may be effective in reducing the
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Thus, to overcome the challenges associated with docetaxel use and to improve e — R N N rented (@) Control (5) MO, (¢) blank.NPo.60NM, (3 Brcatol 40nM. (&) docetacel-6omM, () survival of cancer cells and synergistically enhance the efficacy of docetaxel
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mUItIpIe targets or the use Of mUItIpIe agents that can deStrOy dlﬂ:erent Results Figure 9: Effect of DMSO, blank-NPs, brusatol-40nM, docetacel-60nM, docetacel-
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Figure 11: Effect of DMSO, blank-NPs-60nM, brusatol-40nM, docetacel-60nM, docetacel-60nM + brusatol-
40nM, and docetacel-60nM + brusatol-40nM-NPs in cell cycle distribution of PC-3 cell line post-treatment
(@) 24h, (b) 72h, (c) 120h, (d) showing the population of cells in subG1-phase at 120h post-treatment.
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those of combination therapy.

effects and propose mechanisms responsible for the
observed synergistic effects.
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