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Abstract: In this review, the use of air bubbles in the pharmaceutical and cosmetic formulations was discussed. The
foam bubbles show different characteristics depending on the foaming agents and foam generating devices. The foam
bubbles are generated in the form of dispersion of gas bubbles in a solvent. The assessment of stability and rheological
properties of bubbles are the starting point for the formulation to be used. Pharmaceutical and cosmetic uses of bub-
bles are substantially growing, and the foam formulations of drugs can be used for rectal, vaginal, and dermal
symptoms. The foam formulation is used in hair mousse, makeup foundation, and sunscreen cosmetics in basic
cosmetics. Recently, a lot of studies and patents have been filed in stabilization of active ingredients and delivery
of the active ingredient in terms of foam formulations. In the future, foam formulations are expected to be used as
novel cosmeceutical formulations.
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Figure 1. Schematic illustration of foam structure: A,
polyhedral foam, phase volume » 0.7, B, plateau border re-
gion, C, foam, phase volume < 0.7. [taken from ref. 4].
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Figure 2. Mechanism of foam destabilization.
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Figure 3. Stress-time plot to measure foam firmness as
derived from a texture analyser (taken from ref. 9).
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Figure 4. Measurement principle of the Turbiscan (taken
from ref. 12).
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Figure 5. Backscattering and transmission profiles from a
Turbiscan analysis (taken from ref. 4).
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Table 1. Physical Properties of the Propellants Used in Topical Foam Formulations (taken from ref, 17)

Propellant type Name MW BP (o) VP (kPa) at 21 C LD (g/mL) at 21 C
Nitrogen 28.0 - 195.6 - -
Compressed gas Nitrous oxide 44.0 - 88.3 - -
Carbon dioxide 44.0 - 56.6 - -
Butane 58.1 - 05 117 0.58
Hydrocarbon Isobutane 58.1 - 117 214 0.56
Trichloromonofluoromethane 441 - 421 745 0.50
Trichloromonofluoromethane 1374 23.7 92 1.48
CFC Dichlorodifluoroethane 120.9 - 298 484 1.32
Dichlorotetrafluoroethane 170.9 3.6 89 147
HCFC Chlorodifluoroethane 100.5 - 938 201 112
Difluoroethane 102.0 - 26.2 572 1.23
HFA
Heptafluoropropane 170.0 - 165 390 1.42
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Figure 11. Skin distribution profile of CP at 24 hours after
application of different formulations (taken from ref. 19).

Table 2. Percentage of Applied Drug Accumulated in
Collection Fluid at 12 Hours.(taken from ref. 19)

Vehicle Mean (standard error)
Foam 59 % (1.1 %)
Solution 2.8 % (0.3 %)
Emollient cream 2.7 % (03 %)
Cream 2.1 % (02 %)
Lotion 1.3 % (0.1 %)
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Table 3. Examples of Pharmaceutical Foams under Development or on the Market

29

Trade name Company Active ingredient Application
Extina® foam Connetics Corp. (USA) 2 % ketoconazole Mycosis
Evoclin® foam Stiefel Lab. 1 % clindamycin phosphate Acne
Olux™ foam Stiefel Lab. 0.05 % clobetasol propionate Inflammation
Clarelux® foam Netdoctor (UK) 0.05 % clobetasol propionate Inflammation
Luxig® foam Connetics Corp. (USA) B -methasone valerate 0.12 % Eczema, Psoriasis
MultFoam™ ) Foamix Ltd. Mupirocin (bactroban) Impetigo
BetMetFoam® Emollient Foamix Ltd. A -methasone valerate 0.12 % Psoriasis, Atopic dermatitis
BetMetFoam® Oily Foamix Ltd. B -methasone valerate 0.12 % Psoriasis, Atopic dermatitis
TerbiFoam® Emollient Foamix Ltd. Terbinafine 2.0 % Dermal mycosis
TerbiFoam® Waterless ~ Foamix Ltd. Terbinafine 2.0 % Dermal mycosis
AcycloFoam@ Foamix Ltd. Acyclovir 5.0 % Genital herpes
DicloFoam“lE Foamix Ltd. Diclofenac 1.0 3.0 % Back pain, Actinic keratosis
PerFoam™ Foamix Ltd. Permethrin 1.0 % Head lice
DEETFoam™ Foamix Ltd. Diethyl toluamide 25.0 % Protection from insect bite
LactiFoam® Foamix Ltd. Ammonium lactate 12.0 % Dry skin
UreaFoam®™ Foamix Ltd. Urea 10, 20, 40 % Dry skin
Patentex®™ Oval Merz (Germany) p-nonylphenoxy-polyethoxyethanol Contraception
Procto® Foam HC Duchesnay Inc. 1 % hydrocortisone, 1 % pramoxine Inflammation

Colifoam® Aerosol Foam

AtopiFoam‘@’
Anestafoam™
Bactoshield®
Cleniaq’{f

Delfen® Contraceptive
Epifoam™
Hydro@ 40 Foam
Tbuleve™
Kerafoam"™
Ovace®
Froctofoam®
Mens Rogaine®™
Salkeya@

Tersi® Foam
Verdeso"

Schwarz Pharma
Foamix Ltd.

Onset Therapeutics
Amsco
Upsher-Smith
Personal Products
Schwarz Pharma
Quinnova

Diomed Developments
Onset Therapeutics
Coria Lab.
Schwarz Pharma
Pfizer Cons Health
Onset Therapeutics
Quinnova

Stiefel Lab.

hydrochloride
Hydrocortisone Acetate 10 %
Nonsteroid agent
45 Lidocaine
4 % Chlorhexidine gluconate

10 % Sodium sulfacetamide, 5 % sulfer

12.5 % Nonoxynol-9

1 % Hydrocortisone, 1 % pramoxine

40 % Urea

5 % Ibuprofen

30 % Urea

10 % Sulfacetamide sodium
1 % Pramoxine

5 % Minoxidil

6 % Salicylic acid

2.25 % Selenium sulfide
0.05 % Desonode

Distal protocolitis
Topical dermatitis
Skin irritation
Skin wound
Acne
Inflammation
Spermicide
Psoriasis
Inflammation
Psoriasis

Bacterial infection
Pain, itching
Regrowing hair
Skin itching

Skin itching

Skin redness

Table 4. Different Classes of Foams

Foam

Traditional topical foam

Attributes

Class Main formulation characteristics designation

Foam hydrophilic emulsions O/W emulsion Emulsion, Cream Emollient formulation

Foam lipophilic emulsions W/0O emulsion Emulsion, Cream Carry APIs
Foam ointment Petrolatum is a main ingredient Hydrophobic ointment Occlusive
Foam oil Liquid oil Oil solution Occlusive
Hydro-ethanolic foam Lower alcohol & water Tincture For oily skin
Aqueous foam Gelling agent, water Gel Non-greasy
Foam suspension Suspended API Suspension Non-greasy

uietaldFete] =), Al 387 Al 1 &, 2012
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Table 5. Examples of Cosmetical Foams under Development or on the Market

Trade name Company Characteristics & Active ingredient Application
BabyFoamix Zinc® Foamix Ltd. Zinc oxide 10 % Diaper rush
BabyFoamix oi® Foamix Ltd. Drip-Free Not cause skin sensitization
BabyFoamix® Emollient Foamix Ltd. Non-greasy Baby lotion

Emollient Day Mousse Foamix Ltd.

Intensive Night Mousse Foamix Ltd.

Easily spread

Non-irritating and hypoallergenic

Gentle skin care product

Skin-moisturizing effect for 24

hours
Foamix White® Foamix Ltd. Vitamin C derivatives Hyperpigmentation and age spots
Sun Mousse® Zeon Healthcare Ltd Sunscreen agent SPF 20, 30
lls/lr:E:JpMatte Mousse Maybelline Arcloiierr—jzit, perfect matte finish Foundation
Mousse Gel CurlMart Lightweight, superior curl Hair mousse
Mousse Rouge Alibaba Soft & delicate Rouge

Soft Matte Mousse Avon
Flawless Finish Mousse Elizabeth Arden

finish
Mousse Eyeshadow Souffleye
Blinc Eyebrow Mousse  Amazon Perfect line
Foot Foam™ Foamix Ltd.

Matte feeling

FEasy to smudge

Alcohol-free foam

Make-up

Natural coverage and a translucent Make-up

Eyeshadow
Eyebrow liner

Highly moisturizing
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Table 6. Patented Topical Foam Technologies

N
3

Category Characteristics References

Minoxidil 5 %, PG 10 % 23
Drug-specific foam carriers Vitamin C stabilization 24
Psoriasis with Vitamin D & corticosteroid 25
HFA propellant 26
Oleaginous foam with more than 70 % PG 27

Novel foam generation methods Foam with saccharide & PPG alkyl ether 28, 29
Stable foam with more than 30 % solid 30

Novel device for foam generation 31, 32
Reduction of odor 33

Alcohol-free foam 34, 35
Novel sensory foam Foams that collapse to produce a water-resistant film 36
Ultra-fine foam generation 37
Sensation effect upon application 38
Heat-sensitive foam with alcohol 38
Quick-breaking foam composition 39
Penetration enhancing foam Foam with fatty acid & alcohol 40
Emollient foam with oil 18

Foam with occlusive agent 41, 42
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