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Adherence to topical treatments is challenging due to factors
like age, socioeconomic status, complex dosing regimens,
pathological conditions and formulation characteristics such
as greasiness, odor, and spreadability1. Bigels, which combine
an aqueous gel with an organogel, allow for the incorporation
of both hydrophilic and lipophilic active ingredients in a
stable, moisturizing, and easily spreadable formulation2,3.
Emulfree® Duo stabilizes the oil phase in bigels, ensuring a
fine and homogeneous dispersion. This study aimed to
develop placebo bigel formulations with enhanced sensorial
properties and physical stability for better treatment
compliance.

Formulations and % 
(w/w)

Ingredient Function F1 F2 F3

Demineralized 
water

Aqueous phase 81,0 73,0 70,9

Xanthan gum

Gelling agents

1,0 - -

Carbopol® Ultrez 10 - 0,3 -

Pemulen TR-1 NF - - 0,3

Glycerin
Moisturizing 

agent
5,0 5,0 5,0

NaOH (10% sol.) Neutralizer - 0,7 0,8

Emulfree® Duo
Oil stabilizing 

agent
2,0 5,0 5,0

Labrafac Lipophile 
WL 1349 Oily phases

10,0 - 15,0

Sweet almond oil - 15,0 -

Geleol Mono and 
Diglycerides NF

Thickening 
agent

- - 2,0

Benzyl alcohol Preservative 1,0 1,0 1,0

Bigel manufacturing process

1) Formation of the aqueous gel (pre-neutralization for F2 and
F3).

2) Dispersion of
Emulfree® Duo in the
oil phase.

3) F1 and F3 - aqueous and oil phases mixed at 75-80°C at
3000 rpm; F2 - both phases were mixed at RT at 3000 rpm.

4) For F2 and F3 – final
neutralization; For all formulations:
addition of preservative.

Bigels using Emulfree® Duo can achieve from sprayable to
richer textures and stability studies confirm that
formulations are able to maintain their original
characteristics while being skin-friendly, potentially
enhancing patient adherence. As an innovative topical
dosage form, bigels can address stability, sensory, and
compliance issues at the same time.

Characterization of bigels

1) Aspect, color and consistency; 2) Microscopical
assessment; 3) pH evaluation; 4) Sensory profile (through
Gattefossé panel of experts); 5) Viscosity (viscometer
Brookfield); 6) Flow measurement, yield stress and thixotropy
(rheometer Haake Mars 60 6000).

White, shiny bigels with different textures and a stable
structure. Regarding stability, all formulations remained
physically stable for 6 months at 25 and 40°C, with no phase
separation, change of pH or microscopical structure.

pH
Viscosity 

(cP)

Microscopical structure

Initial T6 months

F1 5,5 5040

F2 5,8 21240

F3 5,4 20560
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Table 1. Composition of bigel formulations
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Graph 1. Flow curves of bigel formulations at RT

Table 2. Characterization of bigel formulations

Diagram 1. Sensory analysis 
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Graph 2. Thixotropy of bigel formulations at RT
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