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Spray-pumpable composition suitable for topical skin 

application 

The present invention relates to a spray-pumpable 

5 composition for topical use on the skin, a method for the 

preparation thereof and compositions for the treatment of 

skin disorders. 

Compositions for topical use on the skin 

comprising considerable amounts of active ingredients, such 

10 as zinc oxide, are known in the art. In general such 

compositions are in the form of a rather thick mass, such as 

a cream or ointment. These compositions are applied to the 

skin by taking an amount thereof on one or more fingertips 

followed by firmly rubbing of the composition over the 

15 targeted skin. It will be clear that such compositions are 

not optimized for topical skin applications where touching 

of sore or otherwise adversely affected skin should be 

minimized to not cause any unnecessary additional 

discomfort. 

20 Another point of concern is that, although such 

compositions may have lubricating properties, spreading 

thereof over the skin may not result in a sufficiently thin 

and/or evenly spread layer but rather results in an uneven, 

patch-like distribution of the composition over the skin. 

25 The consequence thereof may be that a residue of the active 

ingredients comprised by the applied composition is left on 

the skin in an undesired, non-uniform pattern and/or results 

in an insufficient local dosage. As such compositions may 

not allow even spreading thereof on the skin, a considerable 

30 amount of the composition would need to be applied at once, 

or may require a second or further dosage, in order to cover 

the targeted skin area in a sufficient manner. 

Another complication may arise when circumstances 
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require a significant amount of an active ingredient to be 

applied onto the affected skin area. In such cases it would 

be highly beneficial if a composition developed for topical 

use on the skin would be available which would be spray-

5 pumpable and contain the respective active ingredient in 

such a high concentration that a single topical skin 

application or treatment would ensure that the active 

ingredient would be present on the skin in the desired 

dosage. However, addition of high amounts of certain 

10 ingredients to compositions for topical skin applications 

can adversely affect the suitability of the composition for 

topical use, in particular the properties which ensure the 

composition remains spray-pumpable. 

Currently, there are hand pump systems available 

15 that allow compositions to be dispensed directly onto the 

skin. However, dispensing of such compositions results in 

the generation of a rather thick blob which subsequently 

requires spreading thereof over the skin. Consequently, 

considerable rubbing of the dispensable composition may 

20 still be required which may cause unnecessary additional 

discomfort. 

Furthermore, present day compositions for topical 

use on the skin are known. However, several such 

compositions, such as the substantially anhydrous 

25 composition disclosed in US2005/0266035 A1 or the 

compositions disclosed in EP1837007-A2, DT2503962-A1 and 

GB2338650-A1 comprise nano-scale sized zinc oxide and/or 

titanium dioxide particles which are typically 

hydrophilized. The use of nanometre sized particles is 

30 controversial as they are sufficiently small to be able to 

penetrate or traverse the skin barrier. When such lipophilic 

particles enter the human body, they may accumulate in 

adipose tissue. Currently there are indications or at least 
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concerns that the application of such small sized particles 

may have long-term negative health effects. 

Furthermore, compositions comprising 

(cortico)steroids as active ingredients are available, but 

5 such compositions are specifically developed for delivery of 

these hormones to the nasal cavity. Such compositions are 

not designed for use as a spray-pumpable composition for 

topical use on the skin. 

Consequently, there remains a need to provide 

10 compositions which can be used for delivery of a wider 

pallet of compounds, which compositions exhibit excellent or 

improved properties with respect to their topical usage on 

the skin. 

It is an object of the present invention to 

15 provide a spray-pumpable composition which comprises 

increased levels of one or more active ingredients, in 

particular zinc oxide, titanium dioxide and/or steroids, 

which has excellent or improved properties for topical use 

on the skin. It is a further object of the present invention 

20 to provide a composition which allows the application of 

increased amounts of active ingredients on the skin of a 

subject, which composition provides a means to alleviate the 

experience of unnecessary additional discomfort for said 

subject. Moreover, it is an object of the present invention 

25 to provide a method for the preparation of a composition 

which comprises increased levels of one or more active 

ingredients for topical skin use. Yet another object of the 

present invention is to provide spray-pumpable compositions 

for topical use on the skin which comprise increased levels 

30 of zinc oxide and/or titanium dioxide, which compositions 

are safer to use in the sense that they would not suffer 

from long-term adverse side-effects as a result of the 

inclusion of said zinc oxide and/or titanium dioxide. 
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This object, among others, is achieved by the 

composition and method according to the present invention 

according to the appended claims. 

More in particular, this object is achieved by the 

5 provision of a spray-pumpable composition for topical use 

comprising hydrophilic silicon dioxide, an emulsifier, at 

least one active ingredient and optionally one or more 

additives. 

An advantage of the composition and method 

10 according to the present invention is that it is now 

possible to provide a composition which is spray-pumpable, 

suitable for topical use on the skin, which is liquid under 

ambient conditions and which allows to keep metal oxide 

particles, such as zinc oxide and titanium dioxide 

15 particles, and/or other active ingredients, finely dispersed 

and suspended in an oil-in-water emulsion. Furthermore, the 

composition is sufficiently versatile and flexible to allow 

the addition of further additives which may increase its 

suitability as a spray-pumpable composition and increase its 

20 usefulness in topical skin applications. The composition 

according to the invention even remains of the preferred 

viscosity after the addition of considerable amounts of 

active ingredients and/or additives, without having to 

include a viscosity-modifying agent, even in the case when 

25 the composition comprises 5, 10 or 15 percent zinc oxide. 

Another advantage of the composition according to the 

invention is that there is a minimal requirement for shaking 

of these compositions prior to application on the skin. 

The composition further allows obtaining a spray-

30 pumpable composition which exhibits excellent properties 

with respect to its use in topical skin applications. For 

instance after spraying on the skin, the composition can be 

quickly and evenly spread over the skin to form a thin and 



WO 2011/115489 PCT/NL2011/050186 

5 

even layer. Likely as a consequence of the low viscosity of 

the composition, there does not appear to remain any residue 

in an undesired, patch-like manner. Furthermore, the 

composition readily moisturizes the skin and exhibits good 

5 skin-adherence. Another advantage of the compositions of the 

invention is that hygienic topical application of the 

composition on the skin is now possible. 

According to a preferred embodiment of the 

invention, the composition comprises hydrophilic silicon 

10 dioxide which has a specific surface area of between 130 and 

380 m2/g, preferably between 150 and 300 m2/g, more 

preferably between 175 and 225 m2/g, most preferably around 

200 m2/g. 

According to a further preferred embodiment, the 

15 hydrophilic silicon dioxide is present in the composition in 

a concentration of 0.01-0.5 weight percent, preferably in a 

concentration of about 0.1 weight percent. Non-limited 

examples of hydrophilic silicon dioxide include Cab-o-sil, 

Aerosil, or Aerosil 200. 

20 The composition according to the invention, 

comprising the hydrophilic silicon dioxide, is a suspension 

of hydrophilic silicon dioxide in an emulsion. In a 

preferable embodiment, the composition is a suspension of 

hydrophilic silicon dioxide in an oil-in-water emulsion. In 

25 a more preferable embodiment, the hydrophilic silicon 

dioxide is suspended in the water phase of an emulsion, in 

particular an oil-in-water emulsion. In an even more 

preferable embodiment, the hydrophilic silicon dioxide is 

suspended or dispersed in the water phase of an oil-in-water 

30 emulsion. In this system, the hydrophilic silicon dioxide 

particles according to the invention act to assure that the 

homogeneity of the suspension as an oil-in-water emulsion 

can be maintained and avoids settling of active ingredients. 
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In a preferred embodiment, the silicon dioxide is 

present in the composition as "unbound particles". For the 

purpose of this invention, this means that these particles 

are in essence not bound to any of the other ingredients 

5 that are included in the spray-pumpable composition. It is 

in particular meant that these particles are not bound to 

other ingredients of the composition through covalent bonds 

or non-covalent bonds such as ionic bonds. Furthermore, 

these hydrophilic silicon dioxide particles are not used as 

10 a coating to coat other ingredients of the composition, such 

as the zinc oxide or titanium dioxide particles. Thus, not 

taking into consideration the usual weak attractions which 

arise when hydrophilic silicon dioxide particles are 

contacted with water molecules, these particles are herein 

15 considered unbound and as a consequence thereof present as 

freely dispersed particles in the hydrophilic phase of the 

composition. These particles are not attached to any of the 

components present in the composition or associated 

therewith through a strong intermolecular bond. 

20 In a further embodiment of the invention, active 

ingredients can be present as a dispersion or suspension in 

the oil-in-water emulsion. This present invention thus 

allows obtaining a spray-pumpable composition for topical 

skin application in which active ingredients can be 

25 homogeneously suspended and stabilized. 

In a preferred embodiment, the composition is 

characterized by having a water content of at least 50, 55, 

60, 70, 80, or 85 weight percent. This percentage depends, 

among others, on the amount of active ingredients that is 

30 included in the composition. 

The compositions according to the invention can be 

sprayed on the skin using several spray pump systems. 

Representative and preferred pump-spray systems which can be 
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used, and which are herein mentioned by way of example only, 

have a spray volume between 0.10 ml and 0.30 ml, preferably 

between 0.15 and 0.25 ml, more preferably between 0.15 and 

20 ml, most preferably about 0.20 ml. Preferred spray-pump 

5 systems include commercially available systems such as, but 

not limited to, spray-pumpable systems from Emsar®, Calmar® 

or Seaquest®. 

Another aspect of the invention relates to the 

active ingredients which can be part of the composition. 

10 Preferably, the active ingredients are selected from zinc 

oxide, titanium dioxide, a steroid hormone, in particular a 

corticosteroid hormone, an antimicrobial agent, an 

antibacterial agent, an antifungal agent, an antibiotic or 

any combination thereof. 

15 With respect to the addition of zinc oxide, it was 

surprisingly found that a composition according to the 

invention could be obtained which comprises at least 5, 

preferably 10, or more preferably even 15 weight percent 

zinc oxide, which composition still exhibited the preferred 

20 viscosity as meant herein. 

Stably suspended in the composition of the 

invention, are the lipophilic zinc oxide particles which 

were added to the lipophilic phase according to the method 

of the invention, providing a composition with up to at 

25 least 10 weight percent zinc oxide. Additionally or 

alternatively, 5 weight percent zinc oxide particles could 

surprisingly be dispersed in the aqueous phase of the method 

of the present invention which allowed the provision of a 

composition comprising up to 15 weight percent zinc oxide 

30 which still exhibited the viscosity as meant herein. This up 

to 15 weight percent zinc oxide comprising composition, or 

any other composition obtained via addition of zinc oxide 

via both phases, likely comprises zinc oxide in a unique 
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distribution in both the lipophilic and hydrophilic phase. 

However, without being bound by theory, it is 

believed that the dispersed or suspended hydrophilic silicon 

dioxide according to the invention, in combination with an 

5 emulsifier as mentioned herein, enables to obtain the 

elevated micron-scale sized zinc oxide concentrations of 5, 

10 or even 15 weight percent in the form of a stabilized 

suspension in an oil-in-water emulsion. As a result of the 

presence of free, or unbound, hydrophilic silicon dioxide as 

10 meant herein, there is no requirement to change the 

hydrophobicity or hydrophilicity of active ingredient 

according to the present invention, such as zinc oxide or 

titanium dioxide particles. It is expected that the 

provision of composition having elevated levels of titanium 

15 dioxide particles is also possible. 

The zinc oxide particles as meant herein encompass 

zinc oxide particles of size distribution which in essence 

fall within the range of 45 to 90 micron. More preferably, 

at least 99% of the particles falls within the 45-90 micron 

20 size window. Preferably, these zinc oxide particles have a 

specific surface area (BET) of between 4.5 and 6.9 m2/g, more 

preferably about 6.5 m2/g. In the dry state, these zinc oxide 

particles according to the invention exhibit lipophilic 

properties. "Zinc oxide" is used interchangeably herein with 

25 the term "zinc oxide particles". 

The zinc oxide particles according to the 

invention can be obtained using known processes such as 

physical vapor synthesis, grinding or micronization. 

Thus, notwithstanding the existence of 

30 compositions comprising zinc oxide particles, perhaps even 

in high amounts, this is believed to be the first disclosure 

of a spray-pumpable composition having the preferred 

viscosity as meant herein, without the need to include a 
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viscosity-modifying ingredient, which is suitable for 

topical applications and which comprises micron-scale sized 

zinc oxide particles in a concentration of up to 15 weight 

percent. The zinc oxide composition according to the 

5 invention would not suffer from long-term adverse health 

effects because micron-scale sized zinc oxide particles are 

present in the composition instead of hydrophilized or 

unmodified nanoscale-sized particles. This would also apply 

to compositions comprising titanium dioxide particles having 

10 the same size distribution. 

Whether a zinc oxide or titanium dioxide 

comprising composition is spray-pumpable as meant herein can 

be established on the basis of its viscosity. Using a 

straight-forward laboratory test which is based on a 

15 standardized flow viscosity meter, this test provides a 

means to assess whether a composition is spray-pumpable 

within the meaning of the invention. Using this standard 

flow viscosity meter, the viscosity of the composition is 

determined in a laboratory set-up wherein the composition 

20 under investigation is allowed to pass, as a consequence of 

the earths gravitational field, through a nozzle DIN 4 which 

has a 4 mm outflow opening. 

Thus, according to the preferred embodiment, a 

zinc oxide or titanium comprising composition is spray-

25 pumpable as defined herein when a volume of 100 ml of the 

composition takes preferably between 10 and 30 seconds, more 

preferably between 12-24 seconds, most preferably between 14 

and 20 seconds to flow through the DIN 4 nozzle of the 

standardized flow viscosity meter under ambient conditions. 

30 Compositions which take longer to flow through the 

nozzle under these conditions are more difficult to be 

sprayed, or may not be sprayable anymore. 

According to a preferred embodiment of the 
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invention, the composition is an aqueous liquid having water 

as a main component. In a more preferred embodiment, the 

composition is an oil-in-water emulsion comprising zinc 

oxide and/or titanium dioxide and has a water content of at 

5 least 50 percent by weight, preferably at least 55, more 

preferably at least 60 weight percent, most preferably 

around 65 weight percent or around 70 weight percent. 

In another preferred embodiment, the composition 

comprises an emulsifier which is a hydrophilic or lipophilic 

10 non-ionic surfactant, preferably a lipophilic non-ionic 

surfactant, more preferably a gluco-lipid emulsifier or a 

gluco-lipid co-emulsifier. 

In another preferred embodiment, the emulsifier 

comprises cetearylalcohols and/or cetearylglucosides or C14-

15 C22 alcohols and/or C12-C20 glucosides or a mixture thereof. 

In again another preferred embodiment the 

emulsifier is present in a concentration of 0.1-10 weight 

percent, preferably 0.5-5 weight percent, more preferably 1-

4 weight percent and most preferably about 3 weight percent. 

20 Using an emulsifier which comprises C14-C22 alcohols 

and/or C12-C20 glucosides, preferably as a main component, it 

was found that a spray-pumpable composition can be obtained 

which comprises at least 5, 10 or 15 weight percent zinc 

oxide, which composition remains of the preferred viscosity 

25 as defined herein. These highly concentrated zinc oxide 

compositions of preferred viscosity also exhibit the 

preferred properties as meant herein which render the 

composition particularly suitable for topical use on the 

skin. 

30 Alternatively or additionally to the use of zinc 

oxide and/or titanium dioxide, the hydrophilic silicon 

dioxide comprising composition of the present invention may 

comprise active ingredients selected from a steroid hormone, 
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in particular a corticosteroid hormone, an antimicrobial 

agent, an antibacterial agent, an antifungal agent, an 

antibiotic or any combination thereof. 

Also these (cortico)steroids, antimicrobial 

5 agents, antibacterial agents and antifungal agents can be 

taken-up in the composition for topical use on the skin as 

claimed. Furthermore, this is believed to be the first 

composition which exhibits the viscosity as meant herein 

which is specifically designed for topical application and 

10 thus allows topical application of (cortico)steroids, 

antimicrobial agents, antibacterial agents and antifungal 

agents. Furthermore, prior to application of the composition 

on the skin, there is no need for vigorous, prolonged 

shaking of the composition. Only mild shaking of the 

15 composition prior to application suffices. 

In a preferred embodiment, where the composition 

according to the invention includes a steroid hormone, in 

particular a corticosteroid hormone, an antimicrobial agent, 

an antibacterial agent, an antifungal agent, an antibiotic 

20 or any combination thereof, is an oil-in-water emulsion 

having a water content of at least 60 percent by weight, 

preferably at least 70, more preferably at least 80 weight 

percent, most preferably around 85 weight percent. 

The steroid hormone which can be comprised by the 

25 composition is selected from the group consisting of 

hydrocortisone, hydrocortisone acetate, hydrocortisone 

valerate, hydrocortisone butyrate, cortisone acetate, 

tixocortol pivalate, prednisolone, methyprednisolone, 

methylprednisolone aceponate, prednisone, triamcinolone 

30 acetonide, triamcinolone alcohol, amcinonide, budesonide, 

desonide, fluocinonide, fluocinolone acetonide, halcinonide, 

betamethasone, betamethasone sodium phosphate, 

desoximetasone, dexamethasone, dexamethasone sodium 
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phosphate, fluocortolone, hydrocortisone-17-butyrate, 

hydrocortisone-17-valerate, aclometasone dipropionate, 

betamethasone valerate, betamethasone dipropionate, 

prednicarbate, clobetasone butyrate, clobetasone-17-

5 butyrate, clobetasol-17-propionate, clobetasol 

diproprionate, clobetasol propionate, fluocortolone 

caproate, fluocortolone pivalate, halbetasol proprionate, 

clobetasol diproprionate, diflorasone diacetate, mometasone 

furoate, fluticasone proprionate, flurandrenolide, 

10 diflucortolone valerate, fluprednidene acetate, any 

pharmaceutically acceptable salt thereof or any combination 

thereof. 

In a preferred embodiment, any of the steroid 

hormones is present in the composition in a concentration of 

15 up to about 2.5 weight percent, preferably up to about 1 

weight percent, more preferably up to about 0.5 weight 

percent, most preferably up to about 0.1 weight percent. 

The antibacterial agent herein includes silver 

sulfadiazine or nystatine, and the anti-fungal agent 

20 includes miconazole. Herein the term "antifungal agent" 

includes any fungicide and fungistatic agent. 

The composition according to the invention may 

further comprise an additive selected from the group 

consisting of a skin-softener, a preservative, an emollient, 

25 a thickener, a vitamin and a plant extract. 

The addition to the composition of a skin 

softener, preferably glycerol or propylene glycol, provides 

the composition with properties which add to its suitability 

for topical use on the skin. The skin softener is present in 

30 the composition as obtained in a concentration of 1-5 weight 

percent, more preferably in a concentration of about 3 

weight percent. 

In yet another embodiment, the composition further 
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comprises a preservative. Such a preservative can be 

selected from sorbate or a salt thereof (e.g. potassium 

sorbate), parabene (methyl, ethyl, propyl and butyl parabens 

and mixtures), phenoxyethanol, ethylhexylglycerin, 

5 iodopropynyl butylcarbamate (IBPC; 3-iodo-2-propynyl-

butylcarbamate), a cosmetic chelating agent such as ethylene 

diamene tetraacetic acid (EDTA) or a salt thereof (e.g., 

disodium EDTA, tetrasodium EDTA), preferably selected from 

phenoxyethanol and ethylhexylglycerin, more preferably Euxyl 

10 PE 9010. The preservative is used in a concentration of 

0.01-5 weight percent of the final product, preferably in a 

concentration of 0.5-1.5 weight percent of the final 

product, more preferably in a concentration of 1 weight 

percent of the final product. The consequence of the 

15 addition of a preservative is that the zinc comprising 

spray-pumpable composition remains stable and usable for a 

period of at least three years in the original package, 

stored under ambient temperature and humidity conditions. 

In another embodiment, an emollient is comprised 

20 by the spray-pumpable composition. Such emollients include 

triglycerides, preferably coco triglycerides in a 

concentration of 1-10, more preferably cocoalkyl 

triglycerides or cetiol LC in a concentration of 5 weight 

percent. A non-limited list of examples includes propylene 

25 glycol dicaprylate/dicaprate, glyceryl caprylate/caprate, 

pentaerythritol tetracaprylate/tetracaprate or trimethylol 

propane tricaprylate/tricaprate. Addition of these 

emollients has the advantage that the skin softening 

properties of the composition are further improved. 

30 In yet another embodiment, also a thickener is 

comprised by the spray-pumpable composition. This has the 

advantage that a more stable composition, or emulsion, is 

obtained of preferred consistency and viscosity. 
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Examples of suitable thickeners include fatty acid 

esters of glycerol in a concentration of 0.1-5 weight 

percent of the final product, preferably triglycerides 

and/or diglycerides in a concentration of 0.5-2 weight 

5 percent of the final product. Specific, non-limited examples 

include: Cutina® types, Lamecreme® types, Lanette® types, 

Lorol® types, Monomuls® types or Stenol® types, more 

preferably Novata®-types and even more preferably and/or 

Novata AB in a concentration of 1 weight percent of the 

10 final product. 

Another aspect of the invention relates to a 

method for the preparation of a spray-pumpable composition 

for topical use on the skin comprising the steps of 

a) preparing a lipophilic phase comprising at least one 

15 active ingredient and optional additives; 

b) preparing an aqueous phase comprising hydrophilic 

silicon dioxide and optional additives, 

wherein the lipophilic and/or hydrophilic phase 

comprises an emulsifier, and, 

20 c) mixing the lipophilic phase of step a) with the 

aqueous phase of step b) to obtain the spray-pumpable 

composition. 

The composition thus obtained is a suspension in 

an emulsion, more in particular an oil-in water emulsion. 

25 The included silicon dioxide is present in the hydrophilic 

phase of the composition. More in particular, the 

hydrophilic silicon dioxide is in an unbound form and 

homogenously dispersed in the hydrophilic phase of the 

composition as obtained. The obtainable emulsion is spray-

30 pumpable and does not require vigorous shaking prior to use. 

The method according to the invention now allows to prepare 

such an emulsion, wherein addition of zinc oxide, titanium 

dioxide, a cortico(steroid) hormone, an antimicrobial agent, 
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an antibacterial agent, an antifungal agent, an antibiotic 

or any combination thereof is possible. 

In case the active ingredient is first dispersed 

in propylene glycol of up to 5 weight percent of the final 

5 composition, and in case the active ingredient is a 

cortico(steroid) hormone, an antimicrobial agent, an 

antibacterial agent, an antifungal agent or an antibiotic, 

it is required to first prepare a dispersion of the active 

ingredient in propylene glycol before addition thereof to 

10 the lipophilic phase. The propylene glycol is used in a 

concentration of between 1 and 5 weight percent, preferably 

about 3 weight percent. 

Using conventional methods for the preparation of 

a zinc oxide comprising composition, it was first attempted 

15 to add zinc oxide particles having a size distribution of 45 

to 90 micron in a variety of manners to existing and 

conventional emulsions for topical use on the skin. This 

approach resulted in the provision of emulsions which 

exhibited significant increased thickening to the extent 

20 that such compositions became unsuitable for spray-pumping 

applications. For example, it was found that the preparation 

of a composition which comprised more than already 5 weight 

percent zinc oxide caused such emulsions to become 

unsuitable for spray-pumping applications. 

25 Subsequently, it was surprisingly found that by 

using the method of the present invention in combination 

with a zinc oxide-in-oil formulation, a composition could be 

obtained which comprises up to about 10 weight percent zinc 

oxide, which composition displayed a viscosity which still 

30 falls within the herein mentioned preferred range. To date, 

such a method and composition do not appear to be known in 

the art. 

According to a preferred method of the invention, 
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a spray-pumpable composition for topical use on the skin is 

prepared by the method comprising the steps of 

a) preparing a lipophilic phase comprising a zinc-in-

oil formulation and optional additives; 

5 b) preparing an aqueous phase comprising hydrophilic 

silicon dioxide and optional additives, 

wherein the lipophilic and/or hydrophilic phase 

comprises an emulsifier, and, 

c) mixing the lipophilic phase of step a) with the 

10 aqueous phase of step b) to obtain the spray-pumpable 

composition. 

This lipophilic phase of step a) may be heated to 

obtain a sufficiently fluid lipophilic phase which can then 

be mixed with the aqueous phase of step b). 

15 This method of the invention thus allows the 

provision of a composition which comprises at least 5, 6, 7, 

8, 9 or 10 weight percent zinc oxide. These compositions 

retain the preferred viscosity as meant herein. 

In a more advanced stage of research it was found 

20 that it was possible to also obtain a 15 weight percent zinc 

oxide comprising composition which still exhibited the 

preferred viscosity as meant herein. Also this composition 

which comprises up to at least 15 weight percent zinc oxide 

remained of the preferred viscosity as meant herein. The 15 

25 weight percent zinc oxide comprising composition was 

prepared by addition of lipophilic zinc oxide particles to 

the aqueous phase of the present method. 

Thus, in a preferred embodiment of the method of 

the invention, it was surprisingly found that a composition 

30 could be obtained having a zinc oxide concentration of more 

than 10 weight percent zinc oxide in a method for the 

preparation of a spray-pumpable composition for topical use 

on the skin, comprising the steps of 
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a) preparing a lipophilic phase comprising a zinc-in-

oil formulation and optional additives; 

b) preparing an aqueous phase comprising zinc oxide 

particles, hydrophilic silicon dioxide and optional 

5 additives, 

wherein the lipophilic and/or hydrophilic phase 

comprises an emulsifier, and, 

c) mixing the lipophilic phase of step a) with the 

aqueous phase of step b) to obtain the spray-pumpable 

10 composition. 

According to this preferred embodiment, a further 

amount of lipophilic zinc oxide particles could thus be 

added to the aqueous medium of step b) while the viscosity 

of the composition as obtained did not show an increase to 

15 the extent that the viscosity of the composition fell 

outside the herein mentioned range as established using the 

standardized flow viscosity meter. It has thus been found 

that it is possible to increase the amount of zinc oxide by 

at least 5 weight percent of the composition as obtained, 

20 through the addition of these lipophilic zinc oxide 

particles to the aqueous phase. This approach thus allows 

obtaining a spray-pumpable composition for topical use on 

the skin which comprises an amount of zinc oxide which 

exceeds 10 weight percent, in particular 11, 12, 13 14, or 

25 up to 15 weight percent or more. 

It lies also within the scope of the present 

invention to obtain a spray-pumpable composition by adding 

zinc oxide, or titanium dioxide, particles to the 

hydrophilic phase in such an amount that a composition is 

30 obtained having about 5 weight percent of such particles. 

The zinc oxide-in-oil formulation as meant herein 

is a composition comprising zinc oxide in unsaturated 

vegetable oil and monounsaturated fatty acids. This in 
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essence anhydrous formulation comprises zinc oxide particles 

in a concentration of 40-65 weight percent, preferably 50-65 

weight percent and most preferably about 60 weight percent 

zinc oxide particles. The zinc oxide particles comprised by 

5 the zinc oxide-in-oil formulation have a size distribution 

of between 45 and 90 micron. 

The amount of monounsaturated fatty acids of the 

zinc oxide-in-oil formulation is about up to 1 weight 

percent. The amount of unsaturated vegetable oil comprises 

10 the remaining portion of the zinc oxide-in-oil formulation, 

i.e. 30-50 weight percent, more preferably 35-45 weight 

percent, most preferably about 40 weight percent. 

The zinc oxide-in-oil formulation is preferably 

homogenized before the addition to the lipophilic phase as 

15 this ensures the addition of a uniform amount of zinc oxide 

and facilitates later processing steps, such as mixing or 

homogenization steps. The use of the zinc-in-oil formulation 

may require heating of the lipophilic phase in order to 

obtain a fluid lipophilic phase which would facilitate 

20 mixing with the aqueous phase. It lies well within the 

capabilities of the skilled person to determine whether 

heating would be necessary during the preparation of the 

composition as claimed. 

In another preferred embodiment, the zinc oxide 

25 particles are added to the aqueous medium of step b) while 

the emulsifier of step a) is a C14-C22 alcohols and/or C12-C20 

glucosides emulsifier. Using such an emulsifier, it was 

found that a spray-pumpable composition could be obtained 

which comprised a total of at least 15 or more weight 

30 percent zinc oxide particles. Using the standardized flow 

viscosity meter, the viscosity of the 15 weight percent or 

more zinc oxide composition according to this embodiment was 

found to fall within the preferred ranged and to be suitable 
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for topical use on the skin. 

Using an emollient according to the invention, 

such as triglycerides, preferably coco triglycerides, more 

preferably cocoalkyl triglycerides or cetiol LC, it is 

5 possible to obtain a homogenous lipophilic phase in step a) 

of the method according to the invention, without the need 

of using a homogenizer of colloid mill. The use of the 

emollients according to the invention reduces the need to 

use more physically demanding means of homogenizing. 

10 It is further contemplated that a composition 

according to the present invention can be provided wherein 

zinc oxide particles may be exchanged for titanium dioxide 

particles. Such a composition may comprise from anywhere 

between 5 to 15 weight percent titanium dioxide, such as 6, 

15 7, 8, 9, 10, 11, 12, 13, or 14 weight percent. Such 

compositions may find use as sun cream, sun blocker or the 

like. 

Another aspect of the invention relates to the use 

of the composition in the treatment of a skin disorder. 

20 Using the composition which comprises 5, 10 or 15 weight 

percent zinc oxide, a steroid hormone, in particular a 

corticosteroid hormone, an antimicrobial agent, an 

antibacterial agent, an antifungal agent, an antibiotic or 

any combination thereof it is possible to treat skin 

25 disorders in an animal, such as a mammal, or a human being. 

Using the spray-pumpable composition according to 

the invention, it is possible to apply the zinc oxide, or 

titanium dioxide or other active ingredients in high amounts 

by one or few applications or dosages such that sufficient 

30 amounts of the active ingredient will be applied onto the 

skin by the single or few applications. 

The composition comprising zinc oxide can for 

example be used in the treatment of a rash, diaper rash in 
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particular, sun burn, eczema, an inflammation, an infection, 

or other skin disorders. 

The composition comprising a steroid hormone can 

for example be used in the treatment of psoriasis, rash, 

5 eczema, an inflammation, an infection, or other skin 

disorders. 

Yet another aspect of the present invention 

relates to the use of unbound hydrophilic silicon dioxide, 

preferably colloidal hydrophilic silicon dioxide, in a 

10 method for the preparation of a spray-pumpable composition. 

In a preferred embodiment, the spray-pumpable 

composition is a suspension in an emulsion, preferably an 

oil-in-water emulsion. 

15 FIGURES 

Figure 1 shows a representative spray-pattern of a 

spray-pumpable composition according to the invention. 

Figure 2 shows two spray-patterns obtained after 

application on human skin using the Emsar fine-mist spray 

20 system. The left-hand-sided pattern is obtained from 

application of a non-spray-pumpable composition as 

demonstrated by the formation of thick blobs and long 

strands of the applied composition. The right-hand-sided 

part of the picture displays a representative pattern 

25 obtained from the application of the 10 weight percent zinc 

oxide spray-pumpable composition according to the invention. 

To attain an evenly-spread, thin layer, the left-

hand-sided applied composition requires longer rubbing after 

topical skin application than the right-hand-sided applied 

30 composition. The right-hand-sided applied composition can be 

evenly spread over human skin with a few strokes while also 
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the amount of residual composition left on the fingers is 

less compared to the left-applied composition. 

EXAMPLES 

5 Example 1. Preparation of 10 weight percent zinc 

oxide milk spray for topical use on the skin. 

A spray-pumpable zinc oxide composition of a total 

of 100 gram was prepared according to the below method. 

A lipophilic phase was prepared by mixing in a 

10 first holder of 3 gram of an emulsifier, such as Montanov L. 

or Montanov 68, with 5 gram of an emollient (e.g Cetiol LC) 

and 1 gram of a hard fat (e.g Novata AB), and 16.6 gram of a 

zinc oxide-in-oil formulation comprising 60 weight percent 

zinc oxide particles, 39.3 weight percent monounsaturated 

15 vegetable oil and 0.7 weight percent fatty acids, and 

heating the lipophilic phase to about 75°C under moderate 

stirring. 

A hydrophilic phase was prepared by mixing in a 

second holder of 3 gram 100% glycerol, 1 gram of a 

20 preservative (e.g. Euxyl PE 9010), 0.1 gram hydrophilic 

silicium dioxide (e.g. Aerosil 200) and up to 70.2 gram of 

water, and heating of this phase to about 80°C under 

moderate stirring to obtain a fluid hydrophilic phase. 

Subsequently, the hydrophilic phase is added to 

25 the lipophilic phase under continuous, moderate stirring. 

The mixture is allowed to cool under continuous stirring 

after which any remaining water of the 70.2 gram thereof is 

added to obtain the 10 weight percent zinc oxide comprising 

composition. 

30 This method of preparing the spray-pumpable 

composition by mixing has the advantage that physically more 
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demanding methods for preparation of the end-product are not 

necessary anymore. According to conventional methodology, it 

is necessary to use a colloid mill or homogenizer to obtain 

a homogenous emulsion. 

5 Composition of 100 gram 10 weight percent milk 

spray. 

Emulsifier (e.g. Montanov L./Montanov 68) 3 g 

Emollient (e.g. Cetiol LC) 5 g 

Thickener (e.g.Novata AB) 1 g 

10 Zinc oxide-in-oil formulation 16.6 g 

Glycerol (100 %) 3 g 

Conservative (Euxyl PE 9010) 1 g 

Hydrophilic silicium dioxide 0.1 g 

An amount of water to obtain 100 g of the composition 

15 Example 2. Preparation of 15 weight percent zinc 

oxide milk spray for topical use on the skin. 

In a second series of experiments, the amount of 

zinc oxide in the composition was attempted to be raised 

even further. 

20 To meet this goal, a zinc oxide comprising 

composition was prepared according to the method of example 

1, with the exception that 5 gram lipophilic zinc oxide 

particles were added to the hydrophilic phase and 65.2 grams 

water. 

25 Composition of 100 gram 15 weight percent milk 

spray. 

Emulsifier (e.g. Montanov L.) 3 g 

Emollient (e.g. Cetiol LC) 5 g 

Thickener (e.g. Novata AB) 1 g 

30 Zinc oxide-in oil formulation 16.6 g 
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Glycerol 

Conservative (Euxyl PE 9010) 

Hydrophilic silicium dioxide 

Zinc oxide (90) particles 

3 g 

1 g 

0.1 g 

5 g 

5 An amount of water to obtain 100 g of the composition 

Example 3. Preparation of a triamcinolon acetonide 

derma-spray. 

A lipophilic phase was prepared by mixing in a 

first holder of 3 gram of an emulsifier (e.g. Montanov L.), 

10 with 5 gram of an emollient (e.g Cetiol LC) and 1 gram of a 

hard fat (e.g Novata AB) to which 3.1 gram of a dispersion 

of 0.1 gram triamcinolon acetonide in 3 gram propylene 

glycol is added. The lipophilic phase is subsequently heated 

to about 75°C under moderate stirring. 

15 A hydrophilic phase was prepared by mixing in a 

second holder of 1 gram preservative (e.g. Euxyl PE 9010), 

0.1 gram hydrophilic silicon dioxide (e.g. Aerosil 200) with 

up to 86.9 gram of water, and heating of this phase to about 

80°C under moderate stirring. 

20 Subsequently, the hydrophilic phase is added to 

the lipophilic phase under continuous, moderate stirring. 

Homogenizing is performed using a pre-warmed turrax mixer 

for 20 seconds at 3000 rpm. The mixture is allowed to cool 

under continuous stirring after which any remaining water of 

25 the 86.9 gram water is added to obtain a 0.1 weight percent 

triamcinolon acetonide derma-spray. 

Composition of 100 gram triamcinolon derma-spray. 

Emulsifier (e.g. Montanov 68) 

Emollient (e.g. Cetiol LC) 

3 g 

5 g 

1 g 30 Thickener (e.g. Novata AB PH) 

Triamcinolon acetonide 0.1 g 
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Propyleen glycol 3 g 

Preservative (e.g. Euxyl PE 9010) 1 g 

Hydrophilic silicium dioxide 0.1 g 

An amount of water to obtain 100 g derma-spray 
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Claims 

1. Spray-pumpable composition for topical use 

comprising hydrophilic silicon dioxide, an emulsifier, at 

5 least one active ingredient and optionally one or more 

additives. 

2. Composition according to claim 1, wherein the 

hydrophilic silicon dioxide has a specific surface area of 

between 130 and 380 m2/g, preferably between 150 and 300 

10 m2/g, more preferably between 175 and 225 m2/g, most 

preferably around 200 m2/g. 

3. Composition according to claim 1 or 2, wherein 

the composition is a suspension of hydrophilic silicon 

dioxide in an emulsion, in particular a suspension of 

15 hydrophilic silicon dioxide in an oil-in-water emulsion. 

4. Composition according to any of the claims 1-3, 

wherein the hydrophilic silicon dioxide is suspended in the 

water phase of an emulsion, in particular an oil-in-water 

emulsion. 

20 5. Composition according to any of the claims 1-4, 

wherein the hydrophilic silicon dioxide is present as 

unbound hydrophilic silicon dioxide particles. 

6. Composition according to any of the claims 1-5, 

wherein the hydrophilic silicon dioxide is present in a 

25 concentration of 0.01-0.5 weight percent, preferably in a 

concentration of about 0.1 weight percent. 

7. Composition according to any of the claims 1-6, 

wherein the active ingredient is selected from zinc oxide, 

titanium dioxide, a steroid hormone, in particular a 

30 corticosteroid hormone, an antimicrobial agent, an 

antibacterial agent, an antifungal agent, an antibiotic or 

any combination thereof. 
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8. Composition according to any of the claims 1-7, 

wherein the composition comprises at least 5 weight percent, 

preferably at least 10 weight percent and most preferably at 

least 15 weight percent zinc oxide or titanium dioxide. 

5 9. Composition according to any of the claims 1-8, 

wherein the zinc oxide or titanium dioxide is present as 

particles having a size distribution in the range of 45-90 

micron. 

10. Composition according to any of the claims 1-

10 9, wherein the emulsifier is a hydrophilic or lipophilic 

non-ionic surfactant, preferably a lipophilic non-ionic 

surfactant, more preferably a gluco-lipid emulsifier or a 

gluco-lipid co-emulsifier. 

11. Composition according to any of the claims 1-

15 10, wherein the emulsifier comprises cetearylalcohols and/or 

cetearylglucosides or C14-C22 alcohols and/or C12-C20 

glucosides or a mixture thereof. 

12. Composition according to any of the claims 1-

11, wherein the emulsifier is present in a concentration of 

20 0.1-10 weight percent, preferably 0.5-5 weight percent, more 

preferably 1-4 weight percent and most preferably about 3 

weight percent. 

13. Composition according to any of the claims 1-

12, wherein the additive is selected from the group 

25 consisting of a skin-softener, a preservative, an emollient, 

a thickener, a vitamin and a plant extract. 

14. Composition according to any of the claims 1-

13, wherein the skin-softener is selected from the group 

consisting of glycerol and propylene glycol. 

30 15. Composition according to any of the claims 1-

14, wherein the skin-softener is present in a concentration 

of 1-5 weight percent, more preferably in a concentration of 

about 3 weight percent. 



WO 2011/115489 PCT/NL2011/050186 

27 

16. Composition according to any of the claims 1-

15, wherein the preservative is selected from the group 

consisting of sorbate or a salt thereof; a parabene such as 

methylparabene, ethylparabene, propylparabene or 

5 butylparabene or a mixture thereof; phenoxyethanol; 

ethylhexylglycerin; iodopropynyl butylcarbamate; and a 

cosmetic chelating agent, such as ethylene diamene 

tetraacetic acid (EDTA) or a salt thereof; preferably 

selected from phenoxyethanol and ethylhexylglycerin, wherein 

10 more preferably the preservative is Euxyl PE 9010. 

17. Composition according to any of the claims 1-

16, wherein the preservative is used in a concentration of 

0.01-5 weight percent, preferably in a concentration of 0.5-

1.5 weight percent, more preferably in a concentration of 1 

15 weight percent. 

18. Composition according to any of the claims 1-

17, wherein the emollient is selected from the group 

consisting of triglycerides, preferably coco triglycerides, 

more preferably cocoalkyl triglycerides or cetiol LC. 

20 19. Composition according to any of the claims 1-

18, wherein the emollient is present in a concentration of 

1-10 weight percent, preferably in a concentration of about 

5 weight percent. 

20. Composition according to any of the claims 1-

25 19, wherein the thickener is selected from the group 

consisting of fatty acid esters of glycerol, preferably 

triglycerides and/or diglycerides. 

21. Composition according to any of the claims 1-

20, wherein the thickener is present in a concentration of 

30 0.1-5 weight percent, preferably in a concentration of 0.5-2 

weight percent, more preferably about 1 weight percent. 

22. Method for the preparation of a spray-pumpable 

composition for topical use, comprising the steps of 
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a) preparing a lipophilic phase comprising at least one 

active ingredient and optional additives; 

b) preparing an aqueous phase comprising hydrophilic 

silicon dioxide and optional additives, 

5 wherein the lipophilic and/or hydrophilic phase 

comprises an emulsifier, and, 

c) mixing the lipophilic phase of step a) with the 

aqueous phase of step b) to obtain the spray-pumpable 

composition. 

10 23. Method according to claim 21, wherein the 

composition as obtained is a suspension in an emulsion, in 

particular a suspension in an oil-in-water emulsion. 

24. Method according to claim 22 or 23, wherein 

the hydrophilic silicon dioxide has a specific surface area 

15 of between 130 and 380 m2/g, preferably between 150 and 300 

m2/g, more preferably between 175 and 225 m2/g, most 

preferably around 200 m2/g. 

25. Method according to any of the claims 22-24, 

wherein the active ingredient of step a) is selected from 

20 zinc oxide, titanium dioxide, a steroid hormone, in 

particular a corticosteroid hormone, an antimicrobial agent, 

an antibacterial agent, an antifungal agent, an antibiotic 

or any combination thereof. 

26. Method according to any of the claims 22-25, 

25 wherein the zinc oxide of step a) is added as a zinc oxide-

in-oil formulation. 

27. Method according to any of the claims 22-26, 

wherein the zinc oxide-in-oil formulation comprises zinc 

oxide particles in a concentration of 40-65 weight percent, 

30 preferably 50-65 weight percent, most preferably about 60 

weight percent. 

28. Method according to claim 27, wherein zinc 

oxide particles are added to the aqueous phase of step b) in 
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such an amount that the composition as obtained comprises an 

additional 5 weight percent zinc oxide. 

29. Method according to any of the claims 22-28, 

wherein the steroid hormone, in particular a corticosteroid 

5 hormone, an antimicrobial agent, an antibacterial agent, an 

antifungal agent, an antibiotic or any combination thereof 

are added to the lipophilic phase as a dispersion in 

propylene glycol. 

30. Composition according to any of the claims 1-

10 21 or obtainable by the method of any of the claims 22-29 

for use in the treatment of a topical skin disorder in a 

mammal, in particular a human being. 

31. Composition according to claim 30, wherein the 

topical skin disorder is a rash, diaper rash in particular, 

15 sun burn, eczema, an inflammation or an infection. 

32. Use of hydrophilic silicon dioxide in a method 

for the preparation of a spray-pumpable suspension in an 

emulsion, preferably a suspension in an oil-in-water 

emulsion. 


