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(54) Title: COMPRESSED GAS PROPELLED AEROSOL DEVICES

(57) Abstract

A method ofreducing the droplet size of a composition sprayed from an
“aerosol spray - .device comprising a compressed gas propellant, which method
comprises imparting a unipolar charge to the hquid droplets by double layer
charging during the spraying of the liquid droplets from the acrosol spray device,
the unipolar charge being at a level such that the said droplets have a charge to
mass ratio of at least +/~ 1 x 10~4 C/kg.




the breaking up of the liquid while it is being expelled fromthe
aerosol device. The first nmechani-sm I's the application of nechanical
forices which act on the liquid as it is forced out of the body of the
30 ~ aerosol sMPAHEN ce t hrough the spray head and into PQT6B98/03180

at nosphere. The second nmechanismis the evaporation of the liquid
propellant, which itself causes or assists in the break-up of the
liquid. The net effect is that the spray emerging fromsuch an 35
aerosol device contains liquid droplets of a

- 2- relatively small size, as di scussed above. i a hIn
contrast aerosol spray devices which use essed air as the

propel lant rely entirely SHMERRSSED GAS . FROPRLLED ALROSOL,DEVICE
liquid as it is 5 sprayed fromthe aeroso

device in order to break it

up into droplets. Accorfidgiesddt® ifivapits %gaQEF to ?eﬁﬁbat byely large
di aneter as conpared_to, the size of the aroplets froman aeroso

spray device with Ee9ucing the dropiste size 1njgerosol spRay @e%iee®|y | arge
dropl et si zes5prodekich lyse a comperesseld gasaprdpeiliestysang tocanpressed
gas - propel | agppa@aiss talrdfigse aer?sol spray devhces are_ncor opgted
f?hbg?: : df 8{ o;s)glnF aﬁf El Irﬁcfgzal%gzssoq.n%p%%&oggviscgr chorporatJ?XéCg Sliquef ed :
propellant, such as liquid butane produces an aerosol
in which the liguid droplets are of relatively small
10 size. For example, various known products which are
produced as an aerosol spray using a liquefied
- propellant such as liquid butane (typically at 40 psi)
having a diameter in the range of from 10 to 60
‘micrometres, with a peak distribution at around 30 to
15 40 micrometres. 1In comparison, if the liquid butane
“in such products is replaced by compressed gas at a
- pressure of 130psi, the diameter range'of the liquid
o droplets in the resultant aerosol spray is generally
'+ i*in the range of from 30 to 110 micrometres, with a
20 - peak distribution in the range of from 70 to 80
‘micrometres. |
In aerosol spray devices which contain a
liquefied propellant, such as butane the activation of
the aerosol device causes the butane to evaporate
25 : .instantly. As a result there are two mechanisms for
‘- the breaking up of the liquid while it is being
. .- expelled from the aerosol device. The first mechanisnm
“:~1is the application of mechanical forces which act on
«ithe liguid as it is forced out of the body of the
4£§efosol spray device through the spray head and into
f{the atmospheré. The second mechanism is the
._evaporatién of the liquid propellant, which itself
“causes or assists in the break-up of the liquid. The
"net effect is that the spray emerging from such an
35.: ‘aerosol device contains liquid droplets of a

36 :._E.




15 used. This is because the | arge droplet sizes produced by such
aerosol spray devices is too wet and gives a relatively poor dispersion
of »t he product being sprayed. W have now devel oped a nethod of
reduci ng the 20O M@Le8P| et size of droplets sprayed from aer os®CTAIRISH3180
devi ces using a conpressed ‘gas propel |l ant. According to the
present invention there is provi ded s method of reducing the droplet
size of a product sprayed from an aerosol spray device 25

conprising a conpressed gas propellant, which nethod conpri ses

I nparting a unipolar charge to the liquid dropl ets by double | ayer
charging during the spn%ying of the ligquid droplets fromthe aeroso
spray devi ce, relatdvgdvpsratlcrhfge ¥ MSEEssed @RAVesuch that the 30
said droplets have a cliar gentpastsaerasod spray deaides whichttisel X 10[err]

C kg. [ ekt ed t | . r9e s\l 1S
i nparted to the | iéoﬂp%e%;s%tgl é’%g ?%hgéﬁe%?%%i SO gl%/&gc egﬁl‘ﬁ‘ﬁiﬁgh the

ud € .
i nteraction betwe qbr?é&ﬁac}uﬁarﬁf? hagting uRen e Fidquid,ag, ikcdpce and the
spray devi ce 5t selsprayegh€rbmqthed aerosol device in order to break it

- 3- IS Sy AR WREPpEEESM AdcdAdidSH} Altnd taéioiu%éf grbeds

that the nanner|I}é¥ytgge§yuggggéaéié£§%é§fég éJH§§¥é3 to the size of
the droplets from an aerosol spray device with a
liquid propellant.

10 - The relatively large droplet sizes produced by
aerosol spray devices using a compressed gas
propellant means that these aerosol spray devices are
not suitable for some applications and aerosol spray
devices incorporated liquefied propellants must be

15" used. This is because the large droplet sizes

' '“b‘produced by such aerosol spray devices is too wet and

‘™ gives a relatively poor dispersion of the product
4% peing sprayed.

R We have now developed a method of reducing the

20 droplet size of droplets sprayed from aeroscl spray
devices using a compressed gas propellant.

According to the present invention there is
provided a method of reducing the droplet size of a
Pproduct sprayed from an aerosol spray device
25  comprising a compressed gas propellant, which method
- comprises imparting a unipolar charge to the liquid
~ droplets by double layer charging during the spraying

of the liquid droplets from the aerosol spray device, -

- the unipolar charge being at a level such that the

307 - said droplets have a charge to mass ratio of at least
+/= 1-x 10 c/kg.

R It is preferred that the unipolar charge which is
iriparted to the liquid droplets is generated solely by

-~ the interaction between the liquid within the aerosol
35 spray device and the spray device itself as the liquid



to the liquid droplets does not rely even partly upon t he connection

of the aerosol spray device to any 5 external charge inducing device,
sucgh as a source of relatively high voltage. Wth such an
arrangenment, WO9921688% gerosol spray device is entirely self- BETMGEI$/03180
making it suitable for use 'both in industrial, institutional and
donestic situations. Preferably, 10 t heref<ore the charge to mass rati o of
at least +/- 1 x .10[err] Ckg is inparted to the liquid droplets as a
result of the use of an aerosol spray device with at | east one of the
features of the material of the act uat or, the size and shape of the

orifice of the 15, actua@o&la f mel}ﬁJ (ﬁttéh plttul r g
characteristics of-St FRFOXP \alon lﬁ%“‘f orhI BRH 1h PhBTE5R558% i on
cont ai ned within thataghsspanger ain Whlch(ﬁﬂnn&PQiarh@héﬁgsehslhmEﬁ§§Pdto
achieve the said ¢o thedllﬁahﬁ &Fop O d QB hdtlded ybevdauphethgyapon

charging 20 | rtin uni charge o . the droplets d ng
t he actual spray?%% gﬁgcgf%ﬁlégkﬁhﬁﬂiﬁr ?%nﬁq?ﬁg eggcgo?°f$é of the
aerosol sprayp devﬁé@‘-ernal charge imgueingidevias eushspsapegoBycehefnet hod

of the presmartwemylﬂ wemmide/ hm&za sﬁomrrahearfaﬂgemeﬁt%

from3 to 110 m cy ne pLoporti,o _dro Iets haV|ng a
di aneter in the r§% e o OFP H£P¥ devite %é; ﬁgiself COPE peak
di anet er range of Ro2dt Sultalﬂf- @ﬂn%m%s}n industrial, pr ef er abl Y,

t he aerosol Spray ifetieationdl Hdha diesic sAuatdlonsir aprde¥raBly) the
formof ah tpezBEble eheHatil co mass ratio/BE BECREMLeBYEN QN

i ncl udes wit |n i t'S " Scope spraying a |qU|d o%ition
capabl e of forlﬁn%@/@qqa#geamnmmet%o ’@hﬁe Jawurdatd;@pdeﬁsr asi dg: - 35
(1) a reservoir fesuaecoMeR@tusy diheaur iddtidbol spray device with at

least one of the features of the material of the
actuator, the size and shape of the orifice of the
15 . actuator, the diameter of the dip tube, the
characteristics of the valve and the formulation of
the composition contained within the aerosol spray
device being chosen in order to achieve the said
droplet charge to mass ratio by double layer charging
20 ;.. imparting the unipolar charge to the droplets during
"+ the actual spraying of the liquid droplets from the
' orifice of the aerosol spray device.
The liquid droplets sprayed by the method of the
present invention generally have a diameter range of
25 .. from 3 to 110 nicrometres, with a proportion of the
droplets having a diameter in the range of from 10 to
- 50 micrometres, with a peak diameter range of from 20
...to 40 micrometres. '
Preferably, the aerosol spray device is a
30 ;.. domestic aerosol spray device in the form of a hand-
'-g?held-aerosol can. .
The present invention includes within its scope
apparatus for spraying a liquid composition capable of
'*aforming charged droplets, the apparatus comprising:-
35 - (1) a reservoir for accommodatlng the liquiad



-4- conposi tion; - (2) a liquid conposition

contained within the ~reservoir and including a conpressed
gas 099lmfgg,opellant; 5 (3) a spray head for expelling
t he corrpositioxv '_ in the formof a spray of dr oBC&GBIs/EH1P

(4) a conduit systemfor feeding the conposition fromthe
reservoir to the spray head, wherei @ +=he conposition is fornulated
and the 10 apparatus is constructed in order to achieve a charge to
mass ratio of at least +/- 1 x 10[err] C/ kg by double | ayer chargi ng.
I nparting a uni polar charge to the droplets during the spraying .of
the droplets fromthe ﬂﬁg ay device. 15 The charge to
mass rati o stated aboveirnﬁ?%é a iosirp'{:onsiderable i ncrease in charge

i nparted to the dr 691 et 3, LipHighearpasif ione copsained wWithinnbha

aerosol spray devices. For mesemicir tdiel dnlgding ai opaptedseq gae droplets
of liquids sprayed from 20 ... éﬂgﬁﬁg-aerosol spray devices, which use

i quefied propel |l ants, provided a charge to mass ratio onl _of
the order of 3+/- 1 x 16f%&rr3 gRFaY hepd dox] exprdling: sas composiémay
devices with liquefied propi |t Sormulod laespray o€xpeopkdteép ghae hi gher

charge 1o mass ratios {ian 2%ondiidl Lydeab'edinedetiihl e CORNSOLIONGL"
conpr essed gas propel] ant aerosol spray devi ce. ypi calTy,
conpressed gas driven aer oS BGuEeSeRvPirhkPethe spray cheade to nass

ratio of +/- 5 x Widéeein the ompbdit¢rionh @sKformulated and THige uni pol ar
charge whi chgis iiﬁﬁﬁféﬁhé(ﬁéIE%nstructed in order to achieve a charge
to mass ratio of at least +/- 1 x 10 C/kg by double
layer charging imparting a unipolar charge to the
droplets during the spraying of the droplets from the
‘aerosol spray device.
15 The charge to mass ratio stated above implies a
':’cbhs;derable increase in charge imparted to the
““droplets, compared with the position with known
" aerosol spray devices. For example, the charge
' """ imparted to the droplets of liquids sprayed from
20 . 'standard aerosol spray devices, which use liquefied
" 'propellants, provides a'charge to mass ratio only of
the order of +/- 1 x 10® to 1 x 10® Cc/kg. Aerosol
- spray devices with liquefied propellants would be
' expected to give higher charge to mass ratios than
25  would be obtained with a ‘conventional”, compressed
gas propellant aerosol spray device. Typically,
compressed gas driven aerosol products will have a
charge to mass ratio of +/- 5 x 10® to 1 x 10 c/Kg.
_ _ The unipolar charge which is imparted to the
730 " ‘droplets during spraying has two effects. Since all
X ~ of the droplets have the same polarity charge, they
'fﬁfare*repélled from one another. Accordingly, there is
* “1ittle or no coalescence of the droplets and, in
- contrast, they tend to spread out to a great extent as
35  compared to uncharged droplets. In addition, if the




30 dropl ets during spraying has two effects. Since all of the

dropl ets have the sane polarity charge, they are repelled fromone
anot hér.. Accorﬁ 9&6% there is little or no coal escence of the
dropl ets and %ontrast they tend to spread out to a gFEA{CREMIUA as

35 conpared to uncharged’ droplets In addition, if the

-5- repul sive forces fromthe tharge mﬁthln the droplets S
greater than the surface tension force of the droplets, the droplets
are caused to fragnment into a plurality of smaller droplets
(exceeding the Rayleigh 5 limt). This process continues until either .
the two OPPYULA fiYeCe8rBkE eAUA! LREIcRArbOCWIERPhtnda3rop1ets

evapor at ed. § present inyention, aerosol spray

devi ces may be pr d(ﬁj&é'&aﬁ’&&'l ﬁBaBsEth sEBﬁﬁF@sE%Bs@% fgrce o ant whi ch
. give consi der abl y aregletd,dthpl droplets dranehesedahd fhagméwt eimtd cav t he

aer osol spray Sucﬁl\ﬂ%‘i‘ gzeg smsmrﬁgdgﬂapgegevga&ega&mge«wﬁ Fylga:gh

compr 6ssed gefs pr ANt s Thag PEOGSSE COBHLRBPSHREb SHASHSIS AT T
sprays, insect|0|¢mgosing lfortesuater efupl bdadt or the dreshebchss waxes and
pol i shes, oven clqﬁa&kﬁatghqrches and fabric finishes,
By means of the present invention, aerosol spray
devices may be produced making use of compressed gas
10 propellant which give considerably reduced droplet
- diameters and therefore allow the aerosol spray
devices to be used in applications previously not
available for such compressed gas propelled devices.
. For example, compressed gas propellants may be
15 used for antiperspirants, hair sprays, insecticides,
1 horticultural products, air fresheners, waxes and
- .polishes, oven cleaners, starches and fabric finishes,
shoe and leather care products, glass cleaners and
.. various other household, institutional, professional
20 .- and industrial products. '
'In general the liquid composition which is
- sprayed into the air using the aerosol spray device is
a water and hydrocarbon mixture, or emulsion, or a
_ liquid which is converted into an emulsion by shaking
25 - the spraying device before use, or during the spraying
process.
| Whilst all liquid aerosols are known to carry a
i net negative or positive charge as a result of double
.~ -layer. charging, or the fragmentation of liquid
30 droplets, the charge imparted to droplets of liquid
fﬁ;sprayed from standard devices is only of the order of
L 4+/- 1 x 10°® to 1 x 107 C/kg.
The invention relies on combining various
characteristics of an aerosol spray device so as to
35  increase the charging of the liquid as it is sprayed



shoe and | eather care products, glass cleaners and vari ous- ot her
househol d, institutional, professional 20 and industrial products. I n
general the liquid conposition which is sprayed into the air using

t he aerosol spWe\p9aLssPce is a water and hydrocar bon ni xRGk/EBE3180
emul sion, or a liquid which is converted into an enul sion by shaking
25 t he spraying device before use, or -d@i-ng the spraying pr ocess.
Whilst all liquid aerosols are known to carry a net negative or
positive charge as a result of double | ayer. charging, or the
fragnentation of liquid 30 droplets, the charge inparted to droplets of
l'iquid sprayeg%;ro standar deV|ce§i| onIy of the order of +- 1
x 10[err] to 1 X ﬁ osol spray Aei{ES nvention relies on conbi ni ng
vari ous charactermstwpécal COMRRESART IAF APTESPlcEPERY adevices

i ncrease the char @oMpr@kekhe |iquid as it is sprayed

-6- fromthe aero ol ray. devi ce. i |
é e%? 3& can coqﬁglnlpg the ébﬁygéfé%?n 5@

conpressed gas aerosol §pra
aerosol can dontaining the en%EEﬁX¢QNfRQ? the device and apgOWPFeSERAfr om

the device and a conpressedgas propellant;
2. A dip tube extending into the can, the upper
end of the dip tube being connected to a
valve; '

10 3. An actuator situated above the valve, which
is capable of being depressed in order to
operate the valve; and

4. An insert provided in the actuator
comprising an orifice from which the

5 - composition is sprayed.

SRR AaEs ““‘A'pfeferred aerosol spray device for use in the
“*"present'invention is described in GB 9722611.2 filed
“iion 28th October, 1997.

- It is possible to impart higher charges to the
20 ° 1ligquid droplets by choosing aspects of the aerosol
device including the material, shape and dimensions of
" the actuator, the actuator insert, the valve and the
dip tube and the characteristics of the liquid which
is to be-sprayed, so that the required level of charge

25 - is generated as the liquid is dispersed as droplets.

A number of characteristics of the aerosol system
increase double layer charging and charge exchange

- between the liquid formulation and the surfaces of the

aefoSol system. Such increases are brought about by

%" factors which may increase the turbulence of the flow
- %'/ through the system, and increase the frequency and
velocity of contact between the liguid and the
~internal surface of the container and valve and

actuator system.
35 . . By way of example, characteristics of the



gas propellant; . 2. A dip tube extending into the can, the upper

end of the dip tube being connected to a val ve; 10

3. An actuator situated above the valve, which i s capabl e
of bei ng depr e®¥9M216%0r der to operate the valP¢E/GEBIRG3180

4. An insert provided in t'he actuator conprising an
orifice fromwhich the 15 coenmposition is sprayed. A
preferred aerosol spray device for use in the present invention is
described in GB 9722611.2 filed on 28th Cctober, 1997. It
I's possible to inpart hi gher charges to the 20 |l iquid droplets by

choosi.ng aspects % édg%o eEQ o%e °8tlm?ﬁ¥ac€b'£“éfggég’éﬂg&éﬁ% |aI shape

and di nensi ons of actuator | nsert alve and
t he di p t ubdeNeds H@ &'—H&r adapidsepraved fﬁ@l‘?"&ﬁu‘ﬂ’mlé’ﬁn A js to
be sprayed, so thamaller eqified fiaveheohcthatge isert, sfgeneizeedfas the

quid s dispersefl @amfluaPhebs, increpse thd MM AlvelAGRCLERI sLics of

t he aerosol syste “Fncresde Qouble | ayer and_charge exchange
bet ween the | qU|dJﬁﬁ?ﬁhP@FPUﬁdaﬁarPHthEP$ai%%?%ﬁ°¥+ma he chojge,ef
system Such incr emtesiae forothét aaboatobycad alsd avtaremsehithle churge

i ncrease the turbq@g@ﬁg ok the &L Wiga s F% QU NG, S B agq i ncrease

t he frequency and oclty contact et ween t he |qU|d an t he
i nternal surface 8Ptﬁﬁé oﬁP&PnéF BKYch e RRLYSREET, acgtadat EVCsPBEem 35
By way of exanpl epadlyprapydenet teadbhgtte increase the charge levels.

10 The geometry of the orifice in the insert can be
optimised to increase the charge levels on the liquid
as it is sprayed through the actuator. Inserts which
promote the mechanical break-up of the liquid give

. better charging.
15 The actuator insert of the spray device may be
- formed from a conducting, insulating, semi-conducting
or static-dissipative material. _
The characteristics of the dip tube can be
.optimised to increase the charge levels in the liquid

20 .. sprayed from the container. A narrow dip tube, of for
Iexample about 1.27mm internal diameter, increases the
charge levels on the liquid, and the dip tube material
can also be changed to increase charge.

Valve characteristics can be selected which

25 . increase the charge to mass ratio of the liquiad
product as it is sprayed from the container. A small
tailpiece orifice in the housing, of about 0.65nm,

- increases product charge to mass ratioc during
: ."spraying. A reduced number of holes in the stem, for
30 m':example 2 x 0.50mm, also increases product charge
»: . during spray.
_ | Changes in the product formulation can also
affect charging levels. A formulation containing a
.-~ mixture of hydrocarbon and water, or an emulsion of an
35 . - immiscible hydrocarbon and water, will carry a higher



-7- actuator can be optimsed to increase the charge - | evel s
on the liquid sprayed fromthe container. A smaller orifice in the
actuator insert of a si ze of 0.45mm or | ess, increase the charge

level s of the W@9%21689 0i 4 sprayed through the actuat
material for the actuator can al so increase the charg

or.
e

The PERGBR03180
| evel s on the

|l iquid sprayed fromthe device with - gmterial such as nylon
pol yester, acetal, PVC and pol ypropyl ene tending to increase the
charge levels. 10 The geonetry of the orifice in the insert can be

optimsed to increase the charge levels on the liquid

as it is

sprayed through gARdidoraclnsgELs YHLANeorayeaPEOOR" fnd ellBElENT C21

break-up of the liqu

act uat or

insert of the spr eﬁﬁ—w tbapppikher a watern °#‘¢0‘Pr¥'ahmm¥g alone

I nsul ating, sem - civxhudatign. or static- d|55|pat|ve mat eri al .

The characteristics of 4hq dggekgpgegag Q}g gg&{gée& t@sé r}_%r g3se t he
charge levels in the |i i g ra eg cont al ner . narrOM/dlp
tube, of for 5 PRS&%%% é"HBB§ﬂ°E 99ﬁﬁ¥%ﬁ?%rﬁ%l°ﬁlah%§%9r dMMABELRRS t he

charge | evel s on tgmade,qa @urgadthfe 8h@ & ubempréssedl gas prop‘eﬁﬂa&lt&o be
changed to increase Ch%&%@erab%x ﬁ Olya%ﬂgéghfﬁ f%égé % éé n be
e 10 O he

sel ected which 25 i NCr ease O nNBsSsS ra

®quid

product as it is §B¥¥ﬂﬂ%§rPP8w1WhécbohﬁaPﬁ%fer¢P%¥mP¥esent in fhepi ece
orifice in the housmppsitiocabdnt afl. &hetiht of frdémcz eeseoPrarct charge to

mass fatio NG pr3lakhdy efe’ edbecc MRS ofyal o él’éatt@egﬁﬁl n

for 30 exanple 2 X

al SO | NCreases
spray. lyglycegna

oleate, which 1s preferably presen in

the composition in an amount of from 0.1 to 1.0% w/w.

The liquid droplets éprayed from the aerosol
spray device will generally have diameters in the
15 “~ range of from 3 to 110 micrometres, preferably a

©+< proportion of the droplets have a diameter in the
¥ range of from 10 to 50 micrometres with a peak of
“- droplets of about 40 micrometres. The liquid which is

»~ sprayed from the aerosol spray device may contain a

20 - predetermined amount of a particulate material, for

‘'example, fumed silica, or a predetermined amount of a
volatile solid material, such as menthol or

naphthalene.

A can for an aerosol spray device according to

25 - the invention is formed of aluminium, or lacquered or
- The actuator

unlacquered tin plate, or the like.

- insert of such an aerosol device may be formed of, for
example, acetal resin. The valve stem lateral opening
of such a device may preferably be in the form of two

' _30 - 'apertures of diameters 0.S51mm.

The present invention will now be described, by
way ‘of example only, with reference to the

accompanying drawings in which:-~

'?igure 1 is a diagrammatic cross section through

35  an aerosol spraying apparatus in accordance with the



Changes in the product fornulation can al so affect charging levels. A

formul ati on containing a m xture of hydrocarbon and water, or an
enul sifon of anyg899s16sé MM sci bl e hydrocarbon and water, w || caefipasdsiggher
- 8- charge to mass rati o when sprayed fromthe aeroso

device than either a water alone or hydLogaLbon al one formul ati on.
It is preferred that a conposition of use™in the 5 present invention
conpri ses an oil phase, an aqueous phase, a surfactant and a
conpressed gas propellant. Preferably the oil phase includes a
c - C12 hydr ocarbon, which is preferably present in the
conposition in animventiomf from2 to 10% w w. 10 Preferably the

surfactant is glycerylpphodd & Qs & aiagranfb¥ikyeebsk 8keeién vhi&lighs
preferably prese of fromO0.1 to

. 0% ww "tne e 4RI Bo b o BPRIEA PR ORT | FATHEF obh
spray device will gencfiduxne [favie @& swossr sechiphethBoughabhe astyaters to
110 m cronet es, PhE&PE adF Yerfe assembliOBAbWHORNOFiglicedsppl ets have a
di aneter in the ange of fron1% etg 5%.nhcr ngtrgg @ﬁéqga eak of
dropl ets of about 40 rf {9Ehfbr EROVEIREe) EAREASHRPERS SFeyat from
t he aerosol spraythevspeayyy deadiishoyn2dn Fhgudet 3r vherdvigwedtinfthe
particul ate materigftectf¥n A; Figure 5 shows the confiquration of the
swirl chamber of the spraying head shown in Figure 3
10 when viewed in the direction B; and
. - Figure 6 illustrates the results showing the
. efficacy of the present invention.
Referring to Figures 1 and 2, an aerosol
spray device in accordance with the invention is
15 shown. It comprises a can 1, formed of aluminium or
lacquered or unlacquered tin plate or the like in
. conventional manner, defining a reservoir 2 for a
-7 1liguid 3 having a conductivity such that droplets of
the liquid can carry an appropriate electrostatic
20 ... charge. Also located in the can is a gas under
pressure which is capable of forcing the liguid 3 out
. of the can 1 via a conduit system comprising a dip
- tube 4 and a valve and actuator assembly 5. The dip
tube 4 includes one end 6 which terminates at a bottom
25 peripheral part of the can 1 and another end 7 which
is connected to a tailpiece 8 of the valve assembly.
‘The tailpiece 8 is secured by a mounting assembly 9
fitted in an opening in the top of the can-and
' includes a lower portion 10 defining a tailpiece
30...: orifice 11 to which end 7 of the dip tube 4 is
o connected. The tailpiece includes a bore 12 of
' relatively narrow diameter at lower portion 11 and a
. .relatively wider diameter at its upper portion 13.
The valve assembly also includes a stem pipe 14
35 - mounted within the bore 12 of the tailpiece and



exanple, funed silica, or a predeterm ned anount of a
mat erial, such as nenthol or napht hal ene. A can for an

aer.osol spray device according to 25 the invention is formed o
¥53d or | unl acquered tin plate, or thECT’Fﬁgs’”-"“Pne

al um nium or W

act uat or

exanpl e, acet al
device may preferably be in the formof tw 30

0.51mm

i nsert of such an aerosol device nmay be fornmed of, for

of exanple only,

whi ch: -

aerosol spraying appar

-0-

assenbly shown in

t he bore of

direction A

10

resin. The valve stem lat® at opening of such a
apertures of dianeters

The present invention will now be described, by
with reference to the acconpanyi ng drawi ngs in

Ekgugsd lehSpd & algggﬁtgpqﬁ@eas ithehi SHetBSPeIoR 35

tus_ 1 n accor

i nvegaipft the action qf FRXdNG 1.5 FhggVatvacFter ths
section through incluBibe anl istersseNiNoreoflé havipgaratusr ohoFegure 1;

Figure 3 is a Cr0§§t§§5i|deﬁiﬂggmﬁgééﬁ3&3¥é¢§tQW (gee Pﬂé@fé 9f . t hfhe

=

ure

volatile solid

way

an

; ure mﬂ fonflguratlon of
VRhEeSRPSERRYY HARR RS AR ROSUGEE SBARBKLOF ad | n L he

gentradlshors 1dhevltind ipooatiodiates the valve stem 14
such that the bore 16 of the stem pipe 14 is in
communication with bore 19 of the actuator. A passage
20 in the actuator extending perpendicularly to the.
bore 1% links the bore 19 with a recess including a
post 21 on which is mounted a spraying head in the
form of an insert 22 including a bore 23 which is in

' communication with the passage 20.

15

A ring 24 of elastomeric material is provided
between the outer surface of the valve stem 14 and,

“'ordinarily, this sealing ring closes the lateral

20

25 -

30

35

" opening 17 in the valve stem 14. The construction of
- the valve assembly is such that when the actuator 18

is manually depressed, it urges the valve stem 14
downwards against the action of the spring 15 as shown
in Figure 2 so that the sealing ring 24 no longer
closes the lateral opening 17. In this position, a

" path is provided from the reservoir 2 to the bore 23
- of the spraying head so that ligquid can be forced,

‘under the pressure of the gas in the can, to the

" spraying head via a conduit system comprising the dip

tube 4, the tailpiece bore 12, the valve stem bore ;6,

_the'aétuator bore 19 and the passage 20.

- Preferably the lateral opening 17 linking the

- valve stem bore 16 to the tailpiece bore 12 is in the

- -form of 2 orifices each having a diameter of not less
“ "than 0.51mm to enhance electrostatic charge
?*générétioh. Further, the diameter of the dip tube 4
- is preferably as small as possible, for example,

1.2mm; in order to increase the charge imparted to the



swirl chanber of the spraying head shown in Figure 3 10 when viewed in

the direction B; and Figure 6 illustrates the results show ng
t he ) efficacy of the present invention. "Referring to
Figures 1 and Y,O’\e‘t’ﬁmé%r osol spray device in accordance WCt{FEOF{Es180

I nvention is 15 shown. [I't conprises a can 1, fornmed of alum nium or

| acquered or unlacquered tin plate or tfielkiRe in conventi onal
‘manner, defining a reservoir 2 for a liquid 3 having a conductivity
such that droplets of the liquid can carry an appropriate

el ectrostatic 20 charge. Also located in the can is a gas under
pressure which isjgguell e Risdorendiyd Fendid b3 i¥itenhancedofift gRecan 1
m
B

! whi ¥isd 1 Gha¥izé |
sscenbly 5. Tho Bipnecer oF e Sralibinne il el X EiREnAroS ar o

bottom 25  peri phesaibpereyg otot eoxe rtham mbattoth@4mind 7 whi ch is
connected to a tail pi eRecérfing eowaty er Rfnadd )y there isTBholi bpi @fe 8 is

secured by a_nmountin 9 [tted J i i p of
the can and > ff‘ﬁg?%%%gn%é¥%%ra p%xf?gléonéel%lc?g} ia*%lrng%f?l1 '?:glﬁ gf’r’e;tclgtég
orifice 11 to whi énsentl 9f gthe mrpAAtUH Y Figures IcantelredForThe

tail pi ece includesidphoetty? e bore r#d aid towmals @vsdnget er at | ower
B 2ot GYARBFRAL AT AU e | e oERL T, 12
bore 12 of the tagpﬁeegQ preferably has the configuration, for - 10 -
10 instance, shown in Figure 4. The apertures of the
bore 23 are denoted by reference numeral 31 and the
aperture-defining portions of the bore are denoted by
reference numeral 30. The total peripheral length of
.. the aperture-defining portions at the bore outlet is
15 .denoted by L (in mm) and a is the total area of the
. aperture at the bore outlet (in mm?) and the values _
for L and a are as indicated in Figure 4. L/a exceeds
.-8 and this condition has been found to be. particularly
_ . ,conductive to charge development because it signifies
20 an increased contact area between the actuator insert
and the liquid passing there throhgh.

Many different configurations can be adopted in
order to produce a high L/a ratio without the cross-
sectional area a being reduced to a value which would

25 allow only low liquid flow rates. Thus, for example
it is possible to use actuator insert bore configura-
tions (i) wherein the bore outlet comprises a
plurality of segment-like apertures (with or without a
central aperture); (ii) wherein the outlet comprises a
30 - plurality of sector-like apertures; (iii) wherein the
', §perture together form an outlet in the form of a
"ﬁ:grill or'grid; (iv) wherein the outlet is generally
cruciform; (v) wherein the apertures together define
an outlet in the form of concentric rings; and
35.. combinations of these configurations. Particularly



arranged to be axially displaced within the bore 12 agai nst the -

action of spring 15. The valve stem 14 I ncl udes an internal bore 16
havi ng’ one or | at eral openings (stem holes) 17 (see Fiqure 2

The 5 valvquégg#%?y i ncl udes an actuator 18 having a PCTGRIY S ore
19 whi ch accommodat es the val ve stem 14 such that ‘the bore 16 of the
stempipe 14 is in communi cation W &R Bore 19 of the actuator. A
passage 20 in the actuator extending perpendicularly to the 10 bore
19 links the bore 19 with a recess including a post 21 on which is
mounted a spraying head in the formof an insert 22 including a bore

gﬁ W]gi-cr isin remmnaﬁataeﬂuat%iql%ﬁ@eww a’Eﬁ}flguratJ.onsf Ari Pg

of el astoneric li.a vi de n.t quier surface o

the val ve stem 14 ‘J;;%%%ih la tgm?'ﬂg iagk?ypo’f% A speé"lq"lrr?éﬂrsl ﬁ‘é’ ) 3‘ & the .

| at er al opedﬂﬂ@lﬂ7fiﬁwtﬁﬁrﬁﬁmvﬁﬁ%tQﬁnJhP vihratesh&heryebyen 8his the

val ve assenbly is \&mttlbahlv\bfapéiqey aﬁéyla&ausel&urbuledts £TRRU ahky

depressed, it urg a d ai nst .t he .action of
the spring 19 ac aubacet”lEeEt AR onaf R RS TR B3, thengBohiRs

| onger cIosé§Yﬁﬁe Pé@@Vthdm@#ﬁrEPQngIﬁ?iﬂﬂ%? G@§Pttb# bulk of path
is provided from tthe aegaigoir 2 to the. bore 23 of the spraying head

30 that 11 quid can be kBeeedindTioy WSS Bhe B o38UR 9L LAS.A73 plafh®

can, to the prayi ng StEﬁ]COﬂprl
tube 4, the tail p.Vée&' SSrenezpowebl/%uw aratdoa of swirl ctxa@bactaator

lb_orﬁ 19 aﬂd Isdae paﬁlsage dBtuator insert I%rze.fem:lhsl ﬁwtlhe.bbﬁhﬁlfgi: 9REMAEs 17
i nking the a t he | e is.kn the
% 1¥@ﬁ§%fnéﬁgﬁﬁ%%#5§é) ng@ ?e% 3Ra%ta Pﬁsﬂtba%1€ﬂ1to

formof 2 orifices eac avin anets €ss
enhance eIectrostétFEnEﬁalg%rea 37gﬁ#ﬁ#QHﬂdiﬂg thet bere 2Re dfmnveer of the

dip tube 4 i thpr 2iqubdl r Bers Ftdm ahe) FeTehvoirf or bgX8HR! §as
' ' under pressure travels along passage 20 and strikes
15  the channels 36 normal to the longitudinal axis of the
" channels. The arrangement of the channels is such
“#¥’that the liquid tends to follow a circular motion
 i%'prior to entering the central area 37 and thence the
_';'bore'23. As a consequence, the liquid is subjected to
20”--;shbstantia1 turbulence which enhances the
' electrostatic charge in the 1liquid.
- The present invention will now be described, by
way of example, with reference to Figure 6 of the
'accompanying drawings which shows particle size
25  distribution for aerosol sprays produced using
different aerosol compositions.

EXAMPLE

,30 “¥ - The aerosol compositions used in this example
.'_We:e based on the Dettox Antibacterial Room Spray
B maﬁﬁfactured by Reckitt and Colman Products Limited.
" Three aerosols spray systems were compared, as
follows:~ :
35 - (A) Dettox with liquid butane gas propellant in



35 - 1.2mmy in order to increase the charge inparted to the

- 11 - | iquid. Al so, charge generation is enhanced if the

di aneter of t ece orifice 11 is as small as possj ot
nore than abonﬁmﬁséhﬁg1 Referring now to Figure 3, %ﬁ%ﬁ 18
shown on an i ncreased’ scale, a cross_section through the actuator

I nsert of the apparatus of Figures 1 and 33 For sinplicity, the bore
23 is shown as a single cylindrical aperture in this Figure. However,
t he bore 23 preferably has the configuration, for 10 I nstance,
shown in Figure 4. The apertures of the ‘bore 23 are denoted by
reference nuneral 31 and t ha standagficaétseolledami ng portions of the bore
are denoted by [ of
the aperture-defining %ﬁ @%%t&#”?%@h §9%P%%E#éﬁ5€%?:l aﬁgegﬁkgﬁqgghﬁ (in
m) and a is the total areai®f at gtandard agreR$} £at- the bore outlet (in
mierr]) and the val uegxc) Detitox witndizope: asmpreismt edr pricpgllent. L/ a

exceeds 58 and this cond b 8Bahas: Reebrs QN tkdd. DoAY bbel
conductive to charge devel opnent because | ni . an’increased
contact area between the actfathe frSRiets emlé%ﬁﬁiﬁ?ﬂ?lﬁhﬁﬁ FP5AYSFAY there

t hr ough. Many di wher agtiebaially ataismsi dan avehadget ¢d mass
ratio of approximately -1 x 10™* ¢/kg by
supplying =10 kv charge to the seam of the

10 can from a high voltage power supply.
The particle sizes of the liquid sprays emitted
by the aerosol spray devices were measured using a
Malvern particle size analyser located S0cm from the
aerosol can.
i5 . The resultant particle size distributions as
measured are shown in Figure 6. It can be seen that
the standard aerosol spray device using a liquefied
butane propellant produces a particle diameter
distribution which ranées from about 10 to 60
20 micrometres, with a peak at between 30 and 40
micrometres. The particle diameter distribution for
the standard system using a cdmpressed air propellant
gives rise to a particle diameter range of from about
30 to 100 micrometres with a peak at between 70 and 90
25 micrometres. 1In contrast, the use of a system
involving a compressed air propellant and a device
imparting a higher unipolar charge to the ligquid
droplets gives rise to a particle diameter
distribution ranging from 3 to 110 micrometres, with
30 the bulk of the particles having a diameter range of
__f;om about 10 to 50 micrometres and with a peak range
of from 20 to 30 micrometres.
It is found that, when using a compressed air
‘pPropellant, by imparting a relatively‘high charge to
35 the liquid droplets, an aerosol spray device may be



order to produce a high L/a ratio wi thout the cross- ' sectional area a

bei ng reduced to a val ue which would 25 allowonly low liquid fl ow
rates.” Thus, | e it is possible to use actuator _insert bore
confi gur a- &Qﬁ?ﬁéﬁgp(i) wherein the bore outlet conprises BCHGBI&/03180
plurality of segnent-like dpertures (with or wthout a central
aperture); (ii) wherein the outlet conpli%ts~a 30 plurality of
sector-like apertures; (iii) wherein the aperture together form an
outlet in the formof a grill or grid; (iv) wherein the outlet is
general ly cruciform (v) wherein the apertures together define

an outlet in the heef fh SIDCENGWA Gadrdifl PPl iation@Thhaskagns of these

configurations. k I . . = 12 -
preferred are actEg%gégg%g%r¥h?%ﬁ%{%ﬁﬂﬁﬁ%ﬁﬁ%ﬂiﬁi{sdeVlcesmﬂsfgiﬁx%;Y%ﬁ%ue

| i ke portion prot f88eSoPat@PRPIcations |qup ity thewrslesiNedvidlarge be

vi 3r at ed thﬁr ebyad'fb'p!iet size¥idivirig dilsep P e )éeli?)‘éoﬁaﬂgﬁa ltwm&rent flow
an 5 enhgnce e ' i_on ' ubl e

| ayer, allow?ng ng§% g%%?%%@%%%ﬁgsgﬁfﬁg%??ﬁ%ﬁ%ﬁﬁkt%P bggr gthe l'i quid.
Referring now to Rt§BPESIONthere is shown a plan vi ew of one possible
configuration of swirl chanber 35 10 of the actuator insert 22. The
swi rl chanber includes :

bl -
e

W
.



4 | ateral channel's 36 equally spaced and tangential to a central area
37 surroundi ng the bore 23. In use, the liquid driven fromthe

reservoir 2 by, under pressure travels along pas d
i W@Q@ﬁg‘%‘ﬁel s 36 Epsthotil

strikes 15 normal to the |ongitudinal axis ©O

channel s. The arrangenent of the channels_is such that the liquid tends
to follow a circular notion prior t&senterlng the central area 37 and
t hence the bore 23. As a consequence, the quuid ul"n ﬂ

substantial turbul ence which enhances the el ectro u um"ﬁmmnf
l'i quid. The present invention will now be deséribed:

way of exanple, wdiaImsizerence to Figure 6 of the acconpanylng

drawi ngs whi ch shows particle size 25 di stribution for aerosol sprays
produced usi ng di fferent aerosol conpositions.

EXAVPLE 30 Tha-aer BsBethed ot redpaing dhe fuonletegd®s @ 2 yere

based on the Dett @omposibichesppayéDofrdiprary aerosalnspiragt desdcey Reckitt
and Col man PrsodUth?nﬁb}fﬁ‘sEﬁQ 3 compl-:r@égﬁ"? Z@&%&pa&@msm%ﬁs eehoa

conpared, as |qU|d ut.ane gas
propel | ant in comprlses imparting- a unipolar charge to liguid

droplets by double layer charging during ‘the spraying
of the liguid droplets from the aerosol spray device,
the unipolar charge being at a level such that the

10 said droplets have a charge to mass ratio of at least
+/- 1 x 10°% C/kg.

2. A method as claimed in claim 1 wherein the
aerosol spray device is a domestic aerosol spray
15 device.

3. A method as claimed in claim 1 or claim 2
wherein the product contained in the aerosol spray
device is an emulsion.

20 .
4. A method as claimed in any one of the
'_preceding claims wherein the lquld droplets have a
diameter in the range of from 3 to 110 micrometres
.. with a proportion of the droplets haﬁing a diameter in
25 the range of from 10 to 50 micrometres.

5. A method as claimed in claim 4 wherein the
droplets have a peak diameter range of from 20 to 40
.. micrometres.
30 . _
6. A method as claimed in any one of the
fﬁg;prggeqing claims wherein the charge to mass ratio of
- at least +/- 1 x 10" C/kg is imparted to the liquid
droplets as a result of the use of an aerosol spray
35 ‘device with at least one of the features of the



a standard aerosol can. (B) Dettox with 130psi conpressed air

\?\A'r t?ﬁellll%ggtsi co res§g§ air L)Pogelswm“u“m“ﬂ““‘“‘a in a standag dC) aDeE)tsgf(

can. The charye’M& ; ¢ oh the Yroplets enittFVFBHCHs
spray can was art|f|C|aII rai sed to a charge to nass .
ratio of approximately -1 x 10[err] C kg - supplying -10
kv charge to the seam of the 10 can froma high voltage power
suppl y. The particle sizes of the liquid sprays emtted by
the aerosol spray devices were neasured using a Mal vern particle size

anal yser |ocated hResriabndt Nghe actuadRrqSeheCaiizeldnd shape dhiethkesul tant

part ol e, size disLELPILLODS B actup AU TadlRosle 0 thET QL Sl 2"

be seen that € Standard aero 'spray device usSrn
but ane propel | ant theoghavactepigtiag ofditheevalve and thetfopmlationi ch
ranges from about ofOthe 66mpésitibir cViRiained within tekastodsl vEmrayd0 and

40 m COMEt {gg; oI he térﬁls‘:?z{j i%&%rdfét {;éﬂféb&”tﬁé”sald the

standard system using_a conpfessed air rrse to a
particle di anet erdFaab%to‘Fh?’FQﬁn*ébdﬁ’tss r?=“=1°39Yt doubbe ﬁ%?%ﬁh%@wq h a
peak at between 7@mpagtfRg2the uripolmktchargel toctiérd@sépléte cmﬁr@i a
system i nvo n ]_%555 0 t @55513

i nparting a hi ghe{rﬂ‘é Qc gg% ‘?& f{ﬁggl E@%Lg& d &gg{e S gl Ses rise
to a particle di aﬁﬁgﬁ?‘ce of t‘tﬁﬁerr"(ﬁ?tll Gﬁ’rPﬁnﬁFﬁ%f?f om3 to 110

m cronetresiowith 30 the bulk of the particles having a dianeter range of

fromabout 10 to 50 mgro f from20 to
30 mcronetres. - 7. m:-% ou\rgda:{iﬁa{“gsmﬁréng{}gl%rbe a° corrpr essed air
propel | ant, by i nBERERESA ?Jé’é.‘tﬁ vdeyeingkhenhaggeseb spray device

- contains a composition comprising an oil phase, an

agqueous phase, a surfactant and a compressed gas
15 propellant.

237 - 8. A method as claimed in claim 7 wherein the
¥*0il phase includes a C, - C,;, hydrocarbon.

20 9, A method as claimed in claim 8 wherein the
Cy = C,; hydrocarbon is present in the composition in
- an amount of form 2 to 10% w/w.

10. A method as claimed. in claims 7 to 9 wherein
25 the surfactant is glyceryl oleate or a polyglycerol
oleate.

_ 11. A method as claimed in claims 7 to 10
wherein the surfactant is present in the composition
30 in an amount of from 0.1 to 1.0% w/w.

_ '~ 12. Apparatus for spraying a liguid composition -
i’capable of forming charged droplets, the apparatus
comprising:-
35 (1) a reservoir for accommodating the liquld



35 the li.quid droplets, an aeroso
- 14 - used in all known ae u Eﬂﬂa& ﬂfl mhereas
previously known, ressed air dev en exs ed for sone

co
appl i cati ons dW@9 nﬁe relatively |arge dropl et sizes gi YFHEBIH®LEG o
an aerosol spray mhlch 5 ‘was perceived as too wet and had too poor a
di spersi on. ' - 17 - - 15 - CLAI VE:
composition;

(2) a liquid composition contained within the
reservoir and including a compressed gas
propellant;

5 (3) a spray head for expelling the composition
in the form of a spray of droplets; and

(4) a conduit system for feeding the composition
from the reservoir to the spray head,

wherein the composition is formulated and the

10 apparatus is constructed in order to achieve a charge
to mass ratio of at least +/- 1 x 10™* ¢/kg by double
layer charging imparting a unipolar charge to the
droplets during the spraying of the droplets from the
aerosol spray device.

15 .

: 13, A method of reducing the droplet size in a
compressed gas propelled aerosol spray device, as
claimed in claim 1 substantially as hereinbefore
described with reference to any one of the Examples.

20

14, Apparatus for spraying a liquid composition
capable of forming charged droplets as claimed in
claim 12, the apparatus being substantially as
hereinbefore described with reference to and as

25 illustrated in Figures 1 to 5 of the accompanying
drawings.



1. A nethod of

from an aerosol

whi.ch net hod

droplets fromthe, aerosol
a |l evel such that the 10
| east +/ -
claim1l wherein the

15 devi ce.

spray device

reduci ng the droplet size of a

conposition sprayed

5 conprising a conpressed gas propellant,
conprises inmparting a unipolar charge to the |liquid
dropl ets by dow®t¥®2168er chargi ng during the spraying oPCT/GB3933%0 d

spray devi ce,
said droplets have a charge to nass ratio of at

1 x 10[err] Ckg.
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- 16 - . material of the actuator, the size and shape of the

orifice of the actuator, the dianeter of the dip tube, t he
characteristicg%8fﬂﬁge val ve and the fornulation of the conposition
cont ai ned wi t hi P_ g%rosql spray b5 devi ce being chosen iPCTGBYBIO3I80
achi eve the said dropl et charge to mass ratio by double |ayer

char gi ng I nparting the unipolar charge to the droplets during

the actual spraying of the liquid droplets fromthe orifice of the
aerosol spray device. 10 7. ‘ép( thod as clainmed in any one of
t he precedi ng clains wherein the aérosol spray device cont ai ns
a conposition conprising an oil phase, an aqueous phase, a surfactant
and a conpressed gas 15 propel | ant . 8. A nmet hod as
claimed in claim7 wherein the . oil phase includes a (Jerr] - (err]
hydr ocar bon. 20 9. A nmethod as clainmed in claim8 wherein the

Clerr] - Cerr] hydrocarbon is pre 453 'e conposition in
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an amount of form2 to 10% w w. 10. A nethod as clainmed in

clains 7 to 9 wherein 25 the surfactant is glyceryl oleate or a

pol.ygl ycerol ol eat e. 11. A method as clained in clains 7
to 10" WYED 8/:6%he surfactant is present in the conposi FICHEBIE03180 ; 1
an ampunt of fromo0.1 to 1.0% w w. 12. Apparatus for spraying
a liquid conposition capabl e of forning charged droplets, the

appar at us © conprising:- 35 (1&34?'reserv0|r for acconmodati ng
the liquid - 17 -

conposi tion; (2) a I;g%}d conposition cgﬁﬁhi mnthln t he
reservoir and including a conpr ellant; 5

(3) a spray head for expelling the\
of a spray of droplets; and

A6

/7;/’ | in the form




(4) a conduit systemfor feeding fhe conposition fromthe

reservoir to the spray head, wherein the conposition is fornulated
and, the 10 apparatus is constructed in order. to achieve a char e
mass ratio of MOLAE® +/- 1 x 10[err] C kg by double | BFTICRIRENE ng
I nparting a unipol ar chargé to the droplets during the spraying of
the droplets fromthe aerosol spray device. 15 13. A nethod
of reducing the droplet size in a conpressed gas propell ed aerosol
~spray device, as clainmed in clg?zki substantially as herei nbefore
described with reference to any one o he Exanples.. 20 14.
Apparatus for spraying a |iquid conposition capabl e of formng
charged droplets as clainmed in claim 12, the apparatus being
substantially as her ei nbef ore described with reference to~@nd as 25
illustrated in Figures 1 tp 5 of the accompanyl ng ’dramnn9$ N
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