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The poor drug solubility of many drugs and the low stability of some delivery systems can be quite defiant for the pharmaceutical industry1. In this scope, ionic liquids (ILs)

can be a useful tool, due to their multifunctionality1-3.

Phenolic compounds have presented huge potential in terms of pharmacological activities, such as anti-inflammatory, antioxidant, antimicrobial, and anticancer. However,

many are sparling soluble, which limits their applicability1. This work aimed to study the influence of different ILs (choline amino acid ILs, imidazole halogenated ILs and

imidazole amino acid ILs), used at non-toxic concentrations, on the stability of oil-in-water (O/W) emulsions containing ferulic, caffeic, p-coumaric acids, or rutin.4

INTRODUCTION

The ILs improved the performance of the O/W emulsions in multiple ways. The

concentration of each IL incorporated was the upper concentration where the

human keratinocytes (HaCaT cells) viability was maintained (MTT Assay; 24h).

The formulations containing ILs were easier to formulate. Additionally, the ILs

led to more viscous formulations, with the amino acid ILs conveying higher

viscosity than the halogenated salts (Table 1).

The stability studies uncovered that without ILs the systems are unstable,

presenting phase separation, while in their presence no instability phenomena

were detected.

RESULTS AND DISCUSSION

Table 1: Results from the stability studies of the O/W emulsions prepared in the presence and absence of

0.2% (v/v) [Cho][Br] or of each of the ILs (n = 3). Viscosity values were measured after formulation and

following six temperature cycles (at −5 °C and 45 °C).

Table 3: Results from the accelerated and shelf-life stability studies of the O/W emulsions prepared in the

presence of 0.2% (v/v) of [Cho][Br] or of each of the ILs and without the drug (n = 3). Viscosity values were

measured after 90 days in an oven (40 ± 2 °C), in a refrigerator (5 ± 2 °C), or at room temperature.

Table 4: Results from the accelerated and shelf-life stability studies of the O/W emulsions prepared in the

presence of each drug individually and in the presence of the glycinate derived ILs (n = 3). Viscosity values

were measured after 90 days in an oven (40 ± 2 °C), in a refrigerator (5 ± 2 °C), or at room temperature.

Table 2: Results from the stability studies of the O/W emulsions prepared in the presence of each drug

individually and in the presence or absence of the glycinate derived ILs (n = 3). Viscosity values were measured

after formulation and following six temperature cycles (at −5 °C and 45 °C).

Overall, the incorporation of ILs led to an upgrade to multiple features of O/W emulsions, namely by improving the topical delivery of various poorly soluble drugs, the
preparation procedure and the stability of the formulations.

CONCLUSION

The stable emulsions were stored at room temperature, in the oven and in the

refrigerator. These formulations were macroscopically evaluated over time. After

90 days, no signs of instability were observed in all the batches (Table 3 and 4).

Since the ILs derived from glycinate allow a higher enhancement in drug solubility,

the [Cho][Gly], [Emim][Gly], and [Bmim][Gly] were further studied as a mean to

incorporate the four phenolic compounds at their maximum solubility in each

water:IL mixture studied. Once again, the formulations without ILs were unstable,

after the stability studies, while the formulations containing the ILs were all stable

(Table 2).

Eight ILs, (2-hydroxyethyl)trimethylammonium phenylalaninate [Cho][Phe], (2-hydroxyethyl)trimethylammonium glycinate [Cho][Gly], 1-ethyl-3-methylimidazolium bromide

[Emim][Br], 1-butyl-3-methylimidazolium bromide [Bmim][Br], 1-ethyl-3-methylimidazolium phenylalaninate [Emim][Phe], 1-ethyl-3-methylimidazolium glycinate [Emim][Gly],

1-butyl-3-methylimidazolium phenylalaninate [Bmim][Phe], and 1-butyl-3-methylimidazolium glycinate [Bmim][Gly], were studied.


