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Abstract— Melanoma remains one of the most 
aggressive skin cancers, and the limited efficacy 
and toxicity of current therapies highlight the 
need for safer and more effective antitumor 
agents. Resveratrol is widely recognized for its 
antitumor properties, but its therapeutic potential 
is restricted by poor bioavailability and chemical 
instability. In this study, we evaluated AR26, a 
synthetic analogue of resveratrol, in murine and 
human melanoma models using two-dimensional 
(2D) cultures and three-dimensional (3D) 
spheroids. AR26 demonstrated moderate acute 
cytotoxicity against melanoma cells, but exhibited 
a markedly superior biocompatibility profile 
compared with resveratrol in HaCaT keratinocytes 
and L929 fibroblasts. At its minimum effective 
concentration, AR26 significantly inhibited 
melanoma cell migration and sustained 
proliferation suppression for up to 72 hours, 
outperforming resveratrol in long-term assays. In 
human spheroids, AR26 did not reduce spheroid 
size but conferred a strong and persistent 
inhibition of post-treatment migratory outgrowth, 
whereas resveratrol showed no significant effect. 
These results indicate that AR26 modulates key 
hallmarks of tumor progression and exerts 
durable biological effects after drug withdrawal. 
Collectively, the findings support AR26 as a 
promising candidate for further preclinical 
development against metastatic melanoma. 
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I. INTRODUCTION 

Cancer represents one of the most critical public 
health challenges of the 21st century, accounting for 
approximately one in six deaths globally. Beyond its 
high mortality, the disease imposes a profound 
societal and economic burden, with incidence rates 
projected to rise sharply in the coming decades [1-3]. 

Cancer treatment is complex and determined by 
multiple factors. While conventional therapies such as 
surgery, chemotherapy, and radiotherapy remain the 
mainstay of oncology, their effectiveness is often 
limited by resistance and severe adverse effects that 
compromise patient quality of life [4–8]. Even with the 
advent of immunotherapy and targeted therapies, the 
escalating global burden highlights the urgent need for 
safer and more effective treatment strategies [9]. 

Natural bioactive products have emerged as a 
prominent focus in cancer research due to their 
demonstrated antitumor activities and relatively low 
toxicity profiles when compared to conventional 
chemotherapeutics [10]. Among them, resveratrol 
(RVT - 3,4',5-trihydroxy-trans-stilbene), a naturally 
occurring phytoalexin found in medicinal plants, grape 
skin, peanuts, and red wine [11], has garnered 
substantial interest for its diverse biological effects, 
including antioxidant, anti-inflammatory, and notable 
antitumor properties [11-21]. 

In the context of cancer, resveratrol has been 
shown to act as a chemopreventive agent, modulating 
multiple stages of carcinogenesis: initiation, 
promotion, progression, and metastasis [22]. 
Furthermore, it exerts therapeutic potential across a 
broad spectrum of malignancies, including prostate 
and colorectal cancers [23], as well as in lung [24], 
breast [25–27], and skin tumors [28–30]. In addition, 
resveratrol enhances the antitumor activities of 
commercial drugs such as Melphalan [31], Herceptin 
[32], and Tamoxifen [33].  

Despite these benefits, RVT’s clinical application is 
severely limited by its poor bioavailability and rapid 
metabolism [34]. To address these limitations, several 
studies have focused on the synthesis of structural 
analogues with improved pharmacokinetic profiles, 
while preserving the desirable bioactivities of the 
parent compound [35,36]. 

In the present study, we evaluated the antitumor 
activity of AR26, a synthetic resveratrol analogue, 
against relevant melanoma models. Previous work 
from our group established that AR26 exhibits low in 
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vitro toxicity for immune cells while possessing potent 
antioxidant and anti-inflammatory properties [35], 
characteristics associated with tumor suppression. 
Unlike previous research that has often focused on 
acute cytotoxic potency, we hypothesized that 
strategic molecular modifications could yield a 
compound with superior efficacy in suppressing the 
complex, long-term cellular programs that drive tumor 
aggressiveness and metastasis. Here, we 
demonstrate that AR26 inhibits key hallmarks of tumor 
progression, positioning it as a candidate for further 
therapeutic development. 

II. MATERIAL AND METHODS 

A. General procedures 

The compound AR26 (C14H11NO3) was 
synthesized following the protocol previously 
described in [37]. Briefly, the analogue was obtained 
by condensation of 2-hydroxyaniline with an equimolar 
amount of the corresponding aromatic aldehyde in 
ethanol at room temperature. The resulting solid was 
isolated by filtration, washed with ethanol, and dried in 
an oven (yield 78%).  

The compound was characterized via one-
dimensional nuclear magnetic resonance (1D-NMR) 
and melting point. The data obtained were consistent 
with previously reported literature values [35, 37]. 

All reagents and solvents were purchased from 
commercial suppliers and used without further 
purification. Analytical reagent grade chemicals were 
employed throughout. Resveratrol, used as a 
reference compound, was obtained from Fagron (São 
Paulo, SP, Brazil), with a stated purity of 99%. 

For biological assays, the compound was 
dissolved in ethanol and subsequently diluted in the 
appropriate culture medium. The final ethanol 
concentration to which the cells were exposed did not 
exceed 0.2% (v/v). A corresponding vehicle control 
was included in all assays and showed no statistically 
significant difference from the untreated control group. 

B. Cell Culture 

The B16-F10 murine melanoma cell line 
(RRID:CVCL_0159) and the HaCaT human epidermal 
keratinocyte cell line (RRID:CVCL_0038) were kindly 
provided by Dr. Guilherme Diniz Tavares from the 
Laboratory of Nanostructured System Development, 
Federal University of Juiz de Fora (UFJF), Brazil. The 
L929 murine fibroblast (RRID:CVCL_0462) and SK-
MEL-28 human melanoma (RRID:CVCL_0526) cell 
lines were obtained from the cell bank of the 
IMUNOCET Laboratory (UFJF), Brazil.  

Cells were routinely maintained in RPMI-1640 
medium (Gibco) for L929, and in DMEM (Gibco) for 
B16-F10, HaCaT, and SK-MEL-28 cells. All media 
were supplemented with 10% fetal bovine serum 
(FBS, Gibco), 1% streptomycin, and 100 U/mL 
penicillin (Gibco), and cells were incubated at 37 °C in 

a humidified atmosphere containing 5% CO₂ until use. 

C. Cell Viability Assay 

The viability of cells was evaluated using the MTT 
(3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium 
bromide) reduction assay, following the ISO 10993-
5:2009 guidelines. Briefly, cells were seeded into 96-
well plates (1 × 10⁴ cells/well), incubated for 24 h, and 
then treated with resveratrol or AR26 at varying 
concentrations for an additional 24 h (0-800 µM). 

At the end of the treatment period, the MTT 
solution (0.5 mg/mL - Invitrogen) was added to each 
well, and plates were incubated for 2 h (37°C, 5% 
CO₂). The supernatant was then carefully removed, 
and the resulting formazan crystals were solubilized in 
DMSO (100 µL/well). Absorbance was measured at 
595 nm using a microplate spectrophotometer 
(SpectraMax M2, Molecular Devices, CA, USA). Cell 
viability was expressed as a percentage relative to 

untreated control cells (set as 100% viability). IC₅₀ 
values (the concentration required to reduce cell 
viability by 50%) were calculated using nonlinear 
regression analysis (log[inhibitor] vs. normalized 
response, variable slope) in GraphPad Prism software 
(version 8.0.1, GraphPad Software, San Diego, CA, 
USA). 

D. Cell Proliferation 

Cell proliferation was assessed in B16-F10 and 
SK-MEL-28 cell lines using the CellTrace™ CFSE 
Cell Proliferation Kit (Invitrogen, Thermo Fisher 
Scientific, Waltham, MA, USA), following the 
manufacturer’s protocol. Briefly, cells were harvested 
during the logarithmic growth phase, washed twice 
with phosphate-buffered saline (PBS), and 
resuspended at a concentration of 5 × 10⁶ cells/mL in 
PBS containing  5 µM CFSE. Cells were incubated at 
room temperature for 10 minutes in the dark. The 
labeling reaction was quenched by the addition of five 
volumes of cold complete culture medium (medium 
supplemented with 10% fetal bovine serum), and cells 
were incubated on ice for 5 minutes. Subsequently, 
cells were washed twice with complete medium to 
remove excess dye. To ensure initial fluorescence 
homogeneity across all experimental groups, this 
staining procedure was performed in a single cell 
suspension prior to seeding into treatment wells. 

Labeled cells were seeded into 24-well plates at a 
density of 2 × 10⁵ cells/well and incubated at 37°C in a 

humidified atmosphere with 5% CO₂. After 24 hours, 
cells were treated with RVT (50 µM) or AR26 (100 
µM). Cells were harvested at 24-, 48-, and 72-hours 
post-treatment, washed with PBS containing 1% FBS, 
and analyzed by flow cytometry using a CytoFLEX 
system (Beckman Coulter, CA, USA) equipped with a 
488 nm excitation laser and a 525/40 nm emission 
filter to detect CFSE fluorescence. 

Data were analyzed using FlowJo software 
(version X.0.7, Tree Star Inc.). The dilution of CFSE 
fluorescence intensity was used to determine the 
extent of cell proliferation, expressed as mean 
fluorescence intensity (MFI). Unstained cells and 
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CFSE-labeled untreated cells were included as 
controls. 

E. Cell migration 

Cell migration was assessed using a wound 
healing (scratch) assay. Briefly, B16-F10 or SK-MEL-
28 cells were cultured as previously described until 
the logarithmic growth phase. For the assay, cells 
were seeded in 24-well plates at 1.5 × 10⁵ cells per 
well to achieve a confluent monolayer within 24 h. A 
linear scratch was created in each well using a sterile 
200 μL pipette tip, and wells were gently washed with 
PBS to remove detached cells. Cells were then 
treated with AR26 (100 μM) or RVT (50 μM) and 
cultured for 24 h in complete medium containing 0.5% 
FBS. 

Migration into the wound area was monitored at  
0h and 24 h using phase-contrast microscopy. Three 
images were captured per well at different sequential 
locations, using marked reference points on the plate. 
Wound closure was quantified using ImageJ (National 
Institutes of Health, Bethesda, MD, USA) with the MRI 
Wound Healing Tool plugin, and results were 
expressed as the percentage of wound closure 
relative to the initial scratch area. All experiments 
were performed in quadruplicate and independently 
repeated at least twice. 

F. Tumor Spheroids and Spheroid Migration Assay 

Human SK-MEL-28 cells were initially cultured as 
monolayers (2D), as previously described, and 
subsequently adapted to three-dimensional (3D) 
culture. To generate spheroids, monolayer cells were 
dissociated with trypsin/EDTA (Gibco) and plated at a 
density of 6,000 cells per well in 96-well U-bottom 
plates (Sarstedt, Nümbrecht, Germany) previously 
coated with 1% agarose. The cells were then cultured 

for 5 days under standard conditions (37°C, 5% CO₂) 
in complete DMEM to promote spheroid formation.  

For the growth assay, established spheroids were 
treated with AR26 or resveratrol (RVT) at the 
indicated concentrations for 72 h. During this 
treatment period, spheroid integrity and diameter were 
monitored at 0, 24, 48, and 72 h via phase-contrast 
microscopy to assess the direct effects of the 
compounds on spheroid growth. Vehicle-treated 
spheroids (0.1% ethanol) served as the control. 

To subsequently assess cell migration, the same 
spheroids were collected at the end of the 72-h 
treatment period, washed with PBS, and individually 
transferred to new 24-well adherent plates containing 
fresh, compound-free medium. The ability of the cells 
to migrate away from the spheroid was then 
monitored daily. The total area of migrated cells was 
quantified over time from phase-contrast images using 
ImageJ software (National Institutes of Health, 
Bethesda, MD, USA). 

G. Statistical analysis 

Data were analyzed using GraphPad Prism version 
8.0.1 (GraphPad Software, San Diego, CA, USA). 
Results were expressed as mean ± standard deviation 
(SD). Statistical comparisons were performed using 
one-way or two-way analysis of variance (ANOVA), as 
appropriate, followed by Tukey’s post hoc test. 
Differences were considered statistically significant at 
p < 0.05. 

III. RESULTS AND DISCUSSION 

A. AR26 demonstrates moderate cytotoxicity against 
melanoma cells but a superior biocompatibility 
profile in vitro 

The evaluation of acute cytotoxic potential is a 
fundamental first step in the development of new anti-
tumor agents. In this study, we assessed the effects of 
the resveratrol analogue AR26 on the viability of B16-
F10 (murine melanoma) and SK-MEL-28 (human 
melanoma) cell lines. Cells were exposed to 
increasing concentrations of each compound (0–800 
µM) for 24 hours, and viability was measured by MTT.  

As shown in Figure 1A, both compounds exhibited 
comparable cytotoxicity against B16-F10 melanoma 
cells. A significant reduction in cell viability was 
observed for both AR26 and RVT at concentrations 
starting from 50 µM. This similar potency was 
confirmed by their calculated IC50 values, which were 
nearly identical at 194.9 ± 14.7 µM for AR26 and 
186.5 ± 10.6 µM for RVT. In contrast, a difference in 
potency was observed in the SK-MEL-28 cell line (Fig. 
1B). RVT was more potent, significantly reducing 
tumor cell viability at concentrations starting from 50 
µM (IC50 = 145.0 ± 7.7 µM).  AR26, however, showed 
a weaker effect on this line, only achieving a 
significant reduction in viability at concentrations of 
100 µM and above (IC50 = 728.9 ± 45.2 µM). 

While the antitumor potency of AR26 appeared 
moderate compared to RVT in human cells, a striking 
advantage emerged in biocompatibility assays 
performed in accordance with the ISO 10993-5:2009 
standard (Fig. 1C, D). In human keratinocytes 
(HaCaT), AR26 did not significantly impact viability at 
concentrations below 100 µM. Furthermore, at 200 
µM, AR26 maintained cell viability near 90% (89.1%), 
and its calculated IC50 was approximately 605 µM 
(604.9 ± 84.0 µM). In contrast, RVT was well-tolerated 
by HaCaT cells (showed no statistical difference from 
control) only at concentrations below 50 µM and 
demonstrated greater toxicity, with an IC50 of 
approximately 322 µM (322.4 ± 21.1 µM).   

A similar profile was observed in L929 fibroblasts. 
AR26 did not impact L929 cell viability at 
concentrations below 200 µM, presenting an IC50 of 
487.25 ± 30.1 µM. RVT, however, was tolerated only 
at concentrations below 50 µM, with an IC50 of 
236.51 ± 18.51 µM. These data suggest that AR26 
possesses a superior biocompatibility profile 
compared to RVT in this context.  
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Based on these acute cytotoxicity and 
biocompatibility data, the concentrations for 
subsequent long-term assays were strategically 
selected to compare the compounds at their respective 
minimum effective concentrations against melanoma 
cells: 100 µM for AR26 and 50 µM for RVT. At its 
selected concentration, AR26 demonstrated a superior 
biocompatibility profile, showing no significant impact 
on the viability of either HaCaT or L929. In contrast, 
RVT was also tolerated by HaCaT cells while inducing 
a slight reduction in L929 viability to approximately 
87%. Notably, this value is still considered non-
cytotoxic according to the ISO 10993-5 standard 
(>70% viability). This experimental design thus allows 
us to compare their effects at doses that are both 

therapeutically relevant and formally biocompatible. 

 

 

 

B. AR26 inhibits migration of murine and human 
Melanoma cells 

Tumor cell migration is a critical step in tumor 
invasion and metastatic dissemination [38]. We 
therefore evaluated the impact of AR26 on tumor cell 
migration using a wound-healing assay. In B16-F10 
cells, non-treated controls showed approximately 80% 
wound closure after 24 hours (82.8% ± 15.2). 
Treatment with RVT (50 µM) or AR26 (100 µM) 
significantly reduced migration, resulting in 48.14% ± 
6.9 and 49.3% ±5.4 wound closure, respectively.   

In SK-MEL-28 cells, similar results were observed. 
Non-treated cells closed approximately 50% of the 
wound area after 24 hours (48.9% ± 8.3). Resveratrol-
treated cells showed 17.37% ± 8.1 closure, whereas 
AR26-treated cells exhibited 11.7% ± 5.3 closure (Fig. 
2). These findings indicate that, at their respective 
maximum tolerable concentrations, AR26 inhibits the 
migratory capacity of both murine and human 
melanoma cells with comparable efficacy to RVT.   

This antimigratory activity is particularly significant 
given that cell migration represents a key determinant 
of metastatic potential [38].  These findings are 
consistent with the known ability of RVT to modulate 
migration through several pathways, including 
suppression of MMP-2/9 [39] and the regulation of 
epithelial-mesenchymal transition-related pathways 
[40–42] which are critical mediators of cancer cell 
invasion and dissemination. Although further studies 
are required, it is plausible to suppose that AR26 also 
acts on these or additional metastasis-linked 
pathways, reinforcing its therapeutic potential, 
particularly against metastatic tumors. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. AR26 exhibits a superior biocompatibility profile 

compared to RVT. (A, B) Acute cytotoxicity of AR26 and RVT 

against B16F10 (A) and SK-MEL-28 (B) melanoma cell lines. (C, D) 

Biocompatibility assessment in non-tumor HaCaT (C) and L929 (D) 

cell lines. Cells were exposed to the indicated concentrations (0–800 

µM) for 24 h, and viability was determined by MTT assay. Data are 

presented as mean ± SD of 2 independent experiments. *p < 0.05 

compared to the untreated control (UN). Statistical analysis was 

performed using Two-way ANOVA followed by Tukey's post hoc 

test. 
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C. AR26 imposes a more sustained anti-proliferative 
effect than resveratrol 

Uncontrolled proliferation is a hallmark of cancer 
[43], making the inhibition of cell division an important 
target for antitumor therapy. While short-term viability 
assays, such as MTT (24h) are informative for initial 
screening, assessing a compound's ability to sustain 
proliferation suppression over extended periods is 
crucial for predicting its therapeutic potential. We 
therefore used the CFSE dilution assay to track cell 
proliferation over 72 hours.  

As shown in Figure 3, untreated cells displayed a 
progressive decrease in CFSE fluorescence intensity 
over time, consistent with active cell proliferation. In 
contrast, cells treated with AR26 (100 µM) or RVT (50 
µM) retained significantly higher CFSE fluorescence 
levels at all evaluated time points, indicating reduced 
proliferative activity. Notably, although at 24 hours both 
compounds exhibited comparable effects, at the 48- 
and 72-hour time points, AR26 maintained a 
significantly stronger and more sustained inhibition in 
both B16-F10 and SK-MEL-28 cells compared to RVT, 
suggesting superior long-term efficacy.  

The divergence between AR26 and RVT regarding 
proliferation inhibition may be attributed to the well-
documented chemical instability of resveratrol, which, 
due to degradation, can lead to a loss of biological 
activity over time [44], a liability that the synthetic AR26 
does not appear to share. Alternatively, AR26 may act 
more effectively on specific pathways, such as cell 
cycle regulation, inducing a more permanent arrest in 
contrast to the transient cytostatic effect observed with 
RVT. Further studies are underway to elucidate this 
mechanism. 

Regardless of the precise mechanism, the ability to 
exert continuous inhibitory pressure on cell 
proliferation is more clinically relevant than a short-
lived, acute effect, as sustained suppression is critical 
for triggering tumor senescence or apoptosis [45]. 
Therefore, the potent and sustained antiproliferative 
inhibition demonstrated by AR26 positions it as a more 
robust and viable therapeutic candidate than its parent 
compound. 

 

 

 

 

 

 

D. AR26 Confers a Persistent Suppression of Tumor 
Cell Migration in 3D Spheroids 

Finally, to assess the translational relevance of 
AR26 in a human context, we evaluated its efficacy 
using three-dimensional (3D) spheroids derived from 
the SK-MEL-28 human melanoma cell line. Compared 
with conventional two-dimensional (2D) cultures, 3D 
tumor spheroids more accurately recapitulate the 
structural complexity, intercellular interactions, and 
physicochemical gradients of in vivo tumors, including 
features like hypoxia and nutrient deprivation. Owing to 
these attributes, tumor spheroids are increasingly 
recognized as a physiologically relevant in vitro 
platform for anticancer drug screening [46–48].  

To investigate the effects of AR26 on the growth 
dynamics of human melanoma spheroids, SK-MEL-28 
spheroids were generated and treated with AR26 (100 
µM) or RVT (50 µM) for up to 72 h. At baseline 
(treatment initiation), spheroids exhibited typical 
morphology characterized by an outer proliferative 
zone, a middle quiescent zone, and a central necrotic 
zone, consistent with previous reports [46,48,49]. 
During the treatment period, no significant differences 
were detected among the groups, indicating that 
neither AR26 nor RVT inhibited the growth of 

Figure 3. AR26 exerts a sustained anti-proliferative effect on 

melanoma cells. B16-F10 and SK-MEL-28 melanoma cells were 

stained with CFSE and subsequently treated with AR26 (100 µM) 

or resveratrol (RVT, 50 µM). Cell proliferation was assessed at 24, 

48, and 72 h by measuring CFSE fluorescence dilution via flow 

cytometry. Data are expressed as mean fluorescence intensity (MFI) 

± SD from three independent experiments. UN, untreated control. p 

< 0.05 vs UN; #p < 0.05 vs RVT (one-way ANOVA followed by 

Tukey's post hoc test). 

 

Figure 2. AR26 inhibits the migratory capacity of melanoma cells 

similarly to resveratrol. Representative phase-contrast images and 

quantitative analysis of wound-healing assay performed with murine 

(B16-F10) and human (SK-MEL-28) melanoma cells. Confluent 

monolayers were scratched and treated with AR26 (100 µM) or 

resveratrol (RVT, 50 µM) for 24 h in medium containing 0.5% FBS. (A) 

Photomicrographs show wound areas at 0 h and 24 h after treatment. (B) 

Quantification of wound closure (%) for B16-F10 cells. (C) 

Quantification of wound closure (%) for SK-Mel cells. Untreated 

controls (UN). Data represent mean ± SD. *p < 0.05 vs UN (one-way 

ANOVA followed by Tukey's post hoc test). 

 

http://www.jmest.org/


Journal of Multidisciplinary Engineering Science and Technology (JMEST) 

ISSN: 2458-9403 

Vol. 12 Issue 12, December - 2025  

www.jmest.org 

JMESTN42354611 17900 

established spheroids under these conditions (Fig. 
4A). 

Next, to assess whether AR26 could exert long-
lasting effects on tumor cell migration after treatment 
withdrawal, the migratory potential of treated spheroids 
was evaluated by transferring them to adherent plates 
in drug-free medium. As shown in Figure 4B, C, 
untreated controls displayed a progressive increase in 
migration area, reaching an 8-fold increase over 
baseline at 48 h. RVT-pretreated spheroids also 
showed expansion, with migration areas not 
significantly different from untreated controls at any 
time point.  

In contrast, AR26-pretreated spheroids exhibited 
markedly reduced expansion. This inhibitory effect was 
statistically significant when compared to both the 
RVT-treated group and untreated controls at 24 h and 
48 h (Fig. 4B). At the 48-h endpoint, the AR26 group 
reached only an approximately 5-fold increase over 
baseline. These findings demonstrate that AR26 exerts 
a sustained and significant inhibitory effect on post-
treatment migration, which is substantially more 
pronounced than that observed for RVT under these 
conditions. 

This potent antimigratory efficacy in this more 
stringent setting is particularly relevant, as 3D models 
are known to confer drug resistance through 
mechanisms related to their complex architecture, 
physicochemical gradients, and cellular interactions 
[46]. Therefore, the efficacy of AR26 in this 

environment not only confirmed its activity against 
human melanoma cells but also provided evidence of 
its capacity to exert a durable, long-lasting biological 
effect after penetrating an established tumor mass. 
This persistent effect suggests that AR26 may induce 
changes that remain active even after drug withdrawal, 
a property with significant therapeutic implications for 
preventing metastatic recurrence. 

Taken together, our findings indicate that AR26 
acts through multiple complementary mechanisms, 
primarily exerting sustained antiproliferative and 
antimigratory effects. Notably, this potency is coupled 
with a superior biocompatibility profile compared to 
resveratrol, allowing the use of higher therapeutic 
concentrations (100 µM vs 50 µM). Its enhanced 
activity in preventing migratory outgrowth in human 3D 
models further positions AR26 as a promising 
candidate for development against metastatic cancers 
such as melanoma. 

Future investigations should aim to delineate the 
molecular targets of AR26, characterize its 
pharmacokinetic profile, and evaluate its long-term 
safety and efficacy in advanced preclinical models of 
melanoma, including potential combination therapies. 
Nevertheless, the results from this study, particularly 
the sustained effects observed in spheroid models, 
provide a strong translational rationale for the 
continued development of AR26 as a novel therapeutic 
agent for targeting metastatic progression. 

IV. CONCLUSION 

In summary, the synthetic resveratrol analogue 
AR26 demonstrated a distinct anticancer profile 
characterized by sustained antiproliferative and 
antimigratory mechanisms. Crucially, AR26 combined 
this efficacy with a favorable biocompatibility profile at 
therapeutically relevant concentrations. Furthermore, 
AR26 distinguished itself by maintaining long-term 
suppression of proliferation and effectively inhibiting 
migratory outgrowth from 3D melanoma spheroids. 
Collectively, these findings position AR26 as a 
promising candidate for further preclinical development 
targeting melanoma metastasis. 
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