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Abstract:
Phenolic compounds, such as ferulic, caffeic and p-coumaric acids and rutin, are commonly present in
natural resources, for example plants (e.g. eggplant), cereals (e.g. rice), vegetables (e.g. beans) and fruits
(e.g. oranges). Several studies have already demonstrated their potential on the pharmaceutical and
cosmetic fields, as antioxidant, anti-inflammatory and anticancer. However, these compounds have a low
aqueous solubility, restricting their applicability.
Ionic liquids (ILs) can act as multifunctional excipients, namely, to enhance drug solubility and
incorporation into various delivery systems.
In this work six ILs containing natural amino acids, (2-hydroxyethyl)trimethylammonium phenylalaninate
[Cho][Phe], (2-hydroxyethyl)trimethylammonium glycinate [Cho][Gly], 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 prepared and their impact on the incorporation of the four phenolic compounds, in O/W emulsions,
was evaluated.
The use of ILs allowed the incorporation of higher amounts of the studied drugs, since their solubility was
enhanced. They also led to more viscous emulsions, improving the stability of the formulations.
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Phenolic compounds

Present in natural 

resources

Several applications in 

the pharmaceutical and 

cosmetic fields
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Ionic Liquids

Organic salts

Melting point below 100 C

High thermal and chemical stability

May be tailored to achieve the desired properties
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Aim
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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) of each of the

ILs (n = 3). Viscosity values were measured after formulation and following six temperature cycles (at −5 °C and 45 °C).

Caparica R., Júlio, A, et al, Int. J. Mol. Sci. 2021.
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Results and Discussion
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).

Caparica R., Júlio, A, et al, Int. J. Mol. Sci. 2021.
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Results and 
Discussion

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 each of the

ILs and without the

drug, in the presence

of each drug

individually with and

without 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.

Caparica R., Júlio, A, et al, Int. J. Mol. Sci. 2021.
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Conclusions

ILs at non-toxic 

concentrations allow the 

incorporation of higher 

amounts of phenolic 

compounds

Lead to a higher viscosity 

of the emulsions

Facilitate the  

formulation of the 

O/W emulsions

Stabilize the O/W 

emulsions

Potential of 

incorporating ILs 

in O/W emulsions
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