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Evaluation of storage temperature of formulations 

In order to confirm the best incorporation method described previously and storage 

temperature for CUR systems. The gels were prepared and 25 °C and their physical 

characteristics (appearance and phase separation) were evaluated after 15 days. 

The formulations containing C974P before and after pH adjustment are shown in Figure 

S1. 

 

Figure S1: Binary polymeric systems containing 15% (w/w) P407, 0.25% (w/w) C974P 

and 0.1% CUR. Each photo represents the systems prepared by solid dispersion and stored 

at 25 °C, before (A) and after (B) pH adjustment and after 15 days of storage (C). 
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Alterations in the colour of the preparations before and after pH adjustment can be 

explained by the pKa proximity of CUR (Figure S1) with some reports in the literature of 

CUR with pKa values around 8, 9 and 10 [1]. After the pH adjustment, the formulations 

displayed higher viscosity and the presence of air bubbles, due to the cross-linking of 

C974P [2]. 

These preparations were stored for 15 days at 5 and 25 °C and, after this time, the systems 

did not display differences in their appearance and there was no evidence of CUR 

precipitation, which proves that the system is physically stable for 15 days (Figure S1). 

 

Investigation about the DMSO interference in the CUR cytotoxicity 

studies 

In order to eliminate the interference of DMSO in the cytotoxicity of CUR and enable the 

solubility of the drug, the cytotoxicity of DMSO against Cal27, FaDu and FNB6 was 

investigated. Initially, 2 × 105 cells were seed and cultivated until confluence in each well 

of a 96-well plate. After overnight culture, the increasing dilutions of DMSO in medium 

were added with final concentration of 0.1, 0.2, 0.5, 1, 2, 5, 10 and 20% (v/v) for 24 hours 

and along with a media only the negative control was media and cells. Subsequently, the 

media with DMSO was aspirated, cells were washed with buffer PBS (three times) and 

200 µL media was added to each well. After a further 24 hours of incubation, 0.5 mg/mL 

MTT (Sigma, Poole Dorset, UK) solution was added to the cells, which were incubated 

for 1 hour at 37 °C. Finally, the solution was removed, and acidified isopropanol was 

added to solubilise blue formazan crystals. The absorbance was measured in a plate reader 

at 570 nm, with 620 nm reference correction. 

CUR is a drug with strong hydrophobicity and light sensitive, as well as, susceptible to 

pH changes. In this sense, it is necessary to increase bioavailability by incorporating 
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compounds in the formulations to protect the drug, release the drug in a controlled-

manner and at the same time does not interfere or decrease its biological activity [3]. 

Cytotoxicity tests were carried out with free drug, CUR-gel and gel without CUR, in order 

to evaluate the effect of the drug activity in cancerous and healthy cells, as well as, to 

investigate if the formulation without the drug killed the cells, hence representing a 

biocompatibility assay. To investigate the cytotoxicity of the free CUR, it was necessary 

to solubilise the drug in a solvent to increase its bioavailability yet at the same time would 

not interfere in the viability of the tested cell lines. Among them, dimethyl-sulfoxide 

(DMSO) [4-9] and ethanol 96% [10] have been reported to commonly solubilise CUR. 

Considering that the cell lines would be incubated with the drug for 24 hours in an 

incubator at 37 °C and the volatility of ethanol, this solvent would evaporate and 

consequently, the drug would precipitate and decrease the bioavailability of CUR to exert 

it biological activity; thus this solvent was not used to solubilise CUR. DMSO does not 

display volatility and would promote CUR solubility. Thus, it was the solvent chosen for 

the tests. However, this solvent has shown high toxicity for cells depending on the 

concentration of DMSO and metabolism of each cell line [11,12]. In general, 1% DMSO 

is used to solubilise hydrophobic drugs [13]. In this sense, the cytotoxicity was performed 

by the MTT assay in Cal27, FaDu and FNB6, where DMSO was diluted in the media 

(0.1, 0.25, 0.5, 1, 2, 5, 10 and 20%, v/v). In order to elucidate the DMSO concentrations 

that could solubilise CUR yet would not reduce the viability of the cells. Dose-response 

graphs of to determine the IC50 are displayed in Figure S2. 
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Figure S2: IC50 graphs of DMSO concentrations in cell lines: FaDu (A), Cal27 (B) and 

FNB6 (C). 

 

FaDu cells were most resistant to the range of DMSO concentrations tested, where 

concentrations higher than 2% displayed a decrease in the cell viability with an IC50 of 

3.2%. On the other hand, the other cell lines were more susceptible to the solvent with 

IC50 of 1.45% and 1.51% for Cal27 and FNB6, respectively, and were 100% viable in 

concentrations around 0.25% (V/V) DMSO. Considering that the higher concentration of 

CUR tested in the cells was 240 µM, the concentration of DMSO tested was 0.00624% 

(v/v) and, therefore, this solvent did not affect the viability of the cells. 
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