Met hod of and apparatus f or charging a container with a pharnaceuti cal
substance and a, propellant. This invention relates to a nethod and 223(;!,4_{
apparatus for introducing info a container a pharmaceutical material to be
di spensed in aerosol form and’a" propellant therefor. ‘Conventionally,

phar maceut i caMerriicst | @f sandi @pparatus bfodi gharging na agopd@ines nwith a

usual | y, suspebied macentaoa LreIRFtance c2rd 8 BrppepeRni&nts, at | east one of
whi ch fas a hrgn enough boiling point to be liquid at roomtenperature, and

at least one of which has a | ow enough boiling point to be a gas at room

t.enperature. Egr, conveni ence, these are preferred to below as a lLiquid, or
| ow pressure, Tglrlépelllné{ﬁpj 19 EegéggﬁungorahiWq'ﬁ%sm, appgFatiumt for
respectively. . The pharnaceutical naterial .is first, suspended i.n.the liquid
or opel | adt BRI N EBe At TR B8 n 2a BRI G T E, TREeriat phot
filled wgth thi e_c@% LhY _ coys prapel tant is then
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at a tenperature su f]i Cl einW'y geﬁgf/nvéfoomlterrpeﬁr% ure %rggﬁgﬁg%e%ugg Q}ét
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I ncl udes an outl et 2 valve through which the contents of the

cont ai nefat Qeastubseqpedpkl 1batei, saentedst | oné hef Rirgiclp mess & aigkt epdughhe
closure is applied to the container before the gaseous propellant

I S I ntrodueddd napd intattepbepdlilariid it robmodemperature, and at least one

_ of which has a low enough boiling point to be a gas at room
. temperature.

For convenience, these are preferred to .below as a liquid,
or low pressure, propellant, and a gaseous, or -high- pressure,
propellant respectively. . The pharm_aéeutical mater_iél is first
suspended in the liqhid propellant by a mixing‘ operation. Each
aerosol containei' is then partly filled with thi_é suspension.
A gquantity of the gaséous propellant is then int:;:oduced into each
of the containers using either a cold-fill method or a high
pressﬁre method. In the former, t.he filling operation is carried

v out at a temperature sufficiently below room ﬁempératufe for f_he_
gaseous pi‘opellarit to be ligquid. Each ¢qntainer is then closed

by a closure which includes an outlet



S5 subsequently into each container by forcing it under pressure into the
contai ner through the outlet valve, which during this operation acts in
effect as an inlet valve. No satisfactory method currently exists for
_fiIIing a container with a suspension2or sol uti.on of a_pharnaceutical in 10
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contalner ~ a pharnmatCeuti cal mat eri al t wo- conmponent propel [ ant -

syst gRope1aWrt 1ishovati-BanEBE, Odkied | %atmﬁ 8p2ihaikneis C ixferbausRensi on -
of a pharnaceutlcal materi-al~in a liquid propellant. 20 Vessel 1 contains
asbulslibseriantdy t bheos eastnseantatneh by PorRdhdyie pudRr2 prdyaueh a
non-return valve 3, into a netering cylinder 4 provided with a vent 5.
'Fronﬁhhow;heheontamaerl¢mqoughx;he)outl¢t|mg1headwhich dmnﬂnglthxsnailve
condi tion the suspension passes through the.head 8 to a non- 25 return
vaIv@P@hﬂhiqnuﬁﬂtstﬁmkefge@heaﬁeégeln1$ﬁeV§&§§ens|on is thus kept
constantly in circul ati on. Wien_ a antity of suspension is_to be

i nt roduced9 nFthscﬁr?é’m aﬂ?é:rh‘@ ﬂ%é' @G’H'-tlé’ n@P‘1§§spo§PFl oﬁiﬁlb@‘ﬂovﬁ t he

head 8 and the ves 3 and hﬂ;-neunatlc yIJnder
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ﬂiacrgagfﬂﬁlérgi multi-component propellant.whioh,is'gaseous at.rooh i}

.tenperature. It is an object of one aspect of theipresent'
invention to provide such a method, and to provide an apparatus_
for carrying out that method.

Figures 1 and 2 of the accompanying draWings' shonf
15 diagrammatically a typical known apparatus for ‘introducing 1ntoa
a container a pharmaoeutioal material “and a _twofcomponent~'
propellant system. |
Figure 1 shows the_introduotion into.a oontainerhc of a

suspension of a pharmaoeutical material in a liquid propellant;_

C

20 Vessel 1 contains a bulk supply of this suspension which is
pumped by a pump 2, through a non-:eturn_'valve_-a, into a-
metering cylinder 4 provided withialuent 5. Frquthere;'the_
suspension passes to a filling head 8 . In the inoperative
condition the suspension passes'through the head 8 to a.non-

25 return valve 9 and thence back to the vessel. The suspension
is thus kept contantly. in circulation. When a quantity of
suspension is to be introduced into . the oontainer C, the

container is positioned below thé head 8, andithe valves 3 and



¢ pressure in the suspensidn trapped between the valves 3 and 9 to a |evel

sufficiently to open a valve in filling head 8 and 5 to cause suspension
to pass fromthe filling head i.nto the container C. "The valves 3 and 9 are
then opened and the valve izn, filling h@d 8 shut,: and when the piston in

the cylinder 6 is wthdrawn, 10 its ori gi nal p05|t|an the cylinder 4 refills
from t 9ie axes selogedhby efibat Fofeunad iic | ¢yhinder z6e ist thend aparat@df to
engaggsent with each can is effected by a pi ston and cylinder arrangement
7. ThefPrFei n§hrea®istion atheredd  dypaRAEYon| Fhen iRcreasimgngihenent

W th a contai ner, C.,Z The apparatus qf Figu ntroduces i_nto container C a
suspenBFSASYFepHdY rH&%uFPEg By %m&%%%%% pEBBe VF&P{FS % 208 Zrter

operat 58 8n TVl wf#%%f’i%%‘cﬁas%%ﬁe% Pogiel TENE"Sho r4Ta 3P e 8780,
cor PosBandr i €oRSaRar 8] “PoClrae TLOH. e ) b 1T AN hedalid: %p*ﬁeas

correspgRghiger! €. ! ffhe ”@Qﬂr&é Ué NandabVared thah( oﬂé}?éa? ahd PRe! $8YTLI NG
Conmponents I n Flgure 2 are denoted by reference nunerals which correspond

to thogg E@iilﬂgFﬁé&deslshﬁkLhdHGEﬂﬁBhttK@ pistbn Ihe tinssey1idaepniai ns
gaseous propellant only, under sufficient pressure for it to be a liquid,

and codkaiwiththravmn pher nazeubriginabt posdlciowhethd heydgndeat us pefERJere 2
is in operation, a small quantity of gaseous propellant escapes each tine
the fi Eiromg theadvessék 1i fMovehenin efctheaifiidl ity Hozzle bitoocapdr butul ar .
- 4' . ) . s

10 of engagement with each can is effected by a Tpiston and

~ cylinder arrangement 7. The filllng' head 8 is arranged to
operate only when it is in engagement with a container C.
. The apparatus of Figure 1 introduces into container C a
suspension 6f pharméceutical material in a liquid propellant,
15 and after an aerosol valve is crimped on the can C the
apparatus shown in Figure 2 operates on it to_introdﬁce gaseous'
propellaﬁt. The épparatus of Figure 2 is formed of componeﬁfs
which are substantially.the same in principle as corresponding
COmponehts. of Figure 1, except that there is nothing
&30 .corresponding' to the non-return valve 9 and there is no |
recycling. Components . in Figure 2 are denoted by reference
ﬁumerais which correspond to those used in Figure 1, with the
addition of 10. The vessel 11 contains gaseous propellant ohly,
under sufficient pressure for it to be a liquig, and'contaihs
25 no pharmaceutlcal materlal._
' When the apparatus of Figure 2 is in operation, a small
quantity of gaseous propellant escapes each'time the filling

head 18 is lifted from a container €. This is of no particular'



consequence provided the amount of propellant lost in this way is snmall
However, this feature of the operation of the apparatus of Figure 2 neans
that were it used for introducing into a container a suspension or .
solution of a pharmaceutical material in a high pressure propellant,. it
woul d be entirely unsatisfactory. It can be seen that if vessel 11 g
~cont ai ned. such a suspension or solution, .gpat woul d escape each tine t?
filling head 18 was lifted froma containér "would be a quantity of such a
suspensi on o gw*ﬁ V, d
in the op'era |%%L&Lé OU]hd} pharérjraceé gal"%nﬁl'Z %%iggﬁgglr&%g i\'/\r/gs%ﬁg
expensi ve onga cgglgmaigo represent a S|gn|f|cant financial |oss.

Furt her nore; e escaped pharnaceutical naterial would tend to dep05|t ‘on

t he surroundi ng PRbWre@br! hehipp FeatureadE dhd her Bon 06f Bhe aPBaratus
container itself, giving rise to problens of ‘cleaning. :The first of -
t hese probl eos NJgiurebez ameansdthat wmyl,t ysedr fonrndmurdd\m:h@ainwsaof
Figure 2 by an exhaust system though this would involve considerablé" '
expense. Toentalhsert we psuspensimpul drnoschutioni def eaenphgrnacauancal
exhaust system According tq the present |nvent|on there is_provided.a
method of ~ i mpbEEdRAg 1m o hd gy Rrasmire; BN AR, éﬁPE?goheoPnﬁirEIY
pharmaceuti cal tan e |n a %?gpell nt hel d

suspensi on dPn§BE Mg Ci |§?%PIih:erngreéggﬁilﬁae§°§tF#PFan
head, whi ch ggthod i BUAEEoR" bR Mt ud¥ond] | VhRE B USeSSATUELA A0

the filling head 18 was lifted from a container would be a x)

quantity of such a suspens1on or’ solution. Thls would
present a hazard to workers involved in the operation, and;

- where the pharmaceutical material concerned was an expensive'
one, could also represent a significant financial loss.
Furthermore, the escaped pharmaceutical material would tend :
to deposit on the surrounding part of the apparatus and on
the exterior of the container itself, giving rise to
problems of cleaning. The first of these problems could he: _
avoided, in theory, by surrounding the apparatus of Figure 2 s
by an exhaust system, though this would involve considerable
expense. The other two problems would not be avoided even_
by such an exhaust system. B |

According to the present invention there is provided a
method of introducing into a container a suspension or
solution of a pharmaceutical suhstancé in-a propellant'held'.
under pressure, theisuSpension.or soiuticn:heing circulated
_in' a line, which includes a filling head,_ which.'method
comprises bringing the filling head into communication with



the container; introducing a quantity of such suspension or solution into
the container through the filling head introducing a quantity of high
pressure propel | ant without any of the said substance into the filling head
while it is still in comunication with the contai:ner; thereby to flush

t hrough any suspensi on or sol Gt7 on remai ning in the fllllng head; and

wi thdrawing.the filling head fromthe container. Accordlng to the pr esent
inventi@a there is further provided an apparsat-us for- introducing into a
cont ai ner a suspension or solution of phar maceuti cal substance in a
propel I ant _ hel &gmdiﬂmi#&%t einum@ueéwpm amantityhof revehciushension or
suspensi on or sol.uti,on ciyculates, the |ine includin &Pa fillin

adapted to be Eﬂ&ﬁﬁﬂpquQ? tod the Jron! I cdﬁmﬁﬁu t hthefe @giﬁénserﬁead%
f h f II d t nt t.he
Sai 0 suspens| otASEedANE 12’ SranhitY: €°9€apﬁrﬁ%§3&e§e 313 Hﬁp £ iEheus
tit f h a [
?:inlnl Ingyhgad 'bgP, grﬁﬁgaﬁéggeF@EEPﬁg (5)’13:\/00 prope]'[rhlei %?# ﬁ%&gﬁyi&f :
the said substagqarl|4s"esnhiihiBBYISHS WERE The ci4ALE, I EHBEELYILR" f1kEn

filling head. In both aspects e invention, 1t Is advantageou

convenient if thercigiPeanpnsuspensibnt be %&ﬁﬁﬁ&&éﬁaﬁ@iﬁgl 97 the 'f91ing.
.same propellant as that in which the material is held

Advantageouslyhead}aqnduuithﬂtawiﬁgJtﬂeinlltngaﬁésar£tbnnehéabbathmmd& as
'propellant "134a").

Accordlng to the present invention there is further

R provided an apparatus for introducing into é. container a

suspension or solution of a pharmacéuticaIISuESténce in a

propellant held under pressure, which comprises a line in

which the suspension or solution ciréulates; the 1line

including a f£filling head adapted to be brought intb and out

of communication with the gontainer; means for su@plying to

the f£illing head along the line a quantity of the said

suspension or solution; and means for- supplyingl to the

_ filling head a quantity of high pressﬁre propellant without

any of the said substance, the £illing head being so

- - arranged that the flow of propellant without any of the said

substance flushes out any suspension or solution remaining
in the £illing head. | , | “

In both aspects of the invention, it is advantageous

' and convenient if the prdpellant“without fhe suspension'or

- solution is the same propellant as that in which the

material is held. ndvantageously,- the propellant is

1,1,1,2-tetrafluorethane (also known as propellant'"i34a");



Preferably, the pharnmaceuti cal materl al, being filled into the container i
is, for exanple, salbutanol ‘becl orret hasone di propi onate. Preferred
enbodi ments of the invention are descrl bed bel ow, by example only, with - -
reference to Figures 3, 4A-4D and 5 of the acconpanying drawings ‘in

whi ch: Figure 3 shows diagrammatically the apparatus of the present -

i nvention; Figures 4A-4D show one enbodinent of a filling head whi cl y be
used in the apparatus of Figure 3; and Iﬁi'g'Ure 5 show anot her enbodi: nt " of

Sopor i bF s BFREeEBENG” FREC RGNS Ll a%a;“aue% -
ff h nb - 1
and 2, but LOERh SRS e RHTRE ks ;Pf‘é*ﬁBs%aééﬁ?app%rﬁ% 2%%&2
shown in FhQHiSEQtﬁEQo%%” ?&.W : Jﬁ«,ﬂ ence nuneral s Whl ch correspond to.

t hose shown 1 n Figure e additjon of 20 or 30. . The vessel -

21 contains a spyaFashed ObmBo@EREHBE C YL Cﬁhe”@ﬁéﬁéioﬂ ArY gaeﬂbﬁiﬁéde
propel | ant ‘and the vessel 31 contains a:-supply of they sane propellant -
al one, Belwt, hay ewampher oRGeY! iveidih mémrehceutbemmféersy N4A-4D -
Al though the vessel 31 here'contains the sare propel lant, a different high -
pressure pangebl aft then axfcompa :ngedmdngs, Fintmiabze vessel 21 mght '
contain a solution- of the ‘pharmaceutical material, instead of a .

suspensi on. =~ Figure 3 shows diagramatically the apparatus of the

A

present invention, _ . .

‘Figures 4A-4D ‘show one embodiment of a filling head
which may be used in the apparatus cf Figure 3¢ and

Figure 5 show another embcdiment of a filling head
which may be used in the apparatus of Figure 3. _.

The apparatus according to the invention shown in.:_
Figure 3 comprises, in,_ __effect.- something resembling a
combination of the appara-tus‘ of Figures- 1 and 2, but with a.-
common filling head of a novel design. : - The components
shown in Figure 3 are denoted by reference numerals which
correspond to those shown in Figure 1, but with the addition' ﬂ .
of .20 oxr 30. | The vessel 21 conta__'-ins '.a- su'spension of a
pharmaceutical material in a '. high—pressure ..propell_ant, '_ and
the vessel 31 contains a supp]-.y" ) of . .tl-;ei' ‘same propella_n't‘-
a_lone, i.e. without any pha'rmac_eut.ical ma_terial | s_uepend'edﬁ -
therein. Although the vessel 31 here contains the sam.e"
pronellant_, a different high _pressure probellanﬁ can of
_course be' used. Furthermore, veseel' 21 mi_ght conrain a
solution of the  pharmaceutical l"nater-ia-l ; instead of a

suspension.



7 Figures 4A-4D show in nore detail, and on a |larger scale, the filling
head 28 used in,the -apparatus of Figure 3. The head conprises a
substantially cylindrical body 40, the |ower end of which is adapted, in
use, to engage over the upper end 5 of ari? aerosol _container C. A tubular
menber 43 is mounted for ski‘dabl e novement withi nfthe. body 40. The tubul ar
nmember 43 hasF&gwres Hkébp@hovbrﬁ-mmoaenéstaiﬂw aaéy °§br& Aﬁmsr afgade,
still kgrrower .neck portion 46.. In this context, "w f narromf refer

to di ancthesfiiding heﬁ@lezﬁedks%r ?Poﬁ‘hfs %PPT*HGTT?UI?@I FLIRTS °430|Th i

f t
body poried h%%%sﬁﬁ%sogﬁy' BheE lﬁi&§9 v, Sodh' 40, de iishera®
oxcondl rnarBs Bl 44, SaahblY S THEE +8 Mndaadlobey A ‘géﬁ[’;')fe?ﬁe
cup 4g r@ftﬁnoae%s t"cfdiﬁé tﬁ&&g'é’er 4§2tﬁﬁﬁigﬁa?@ﬂ%e§'o 43" itéjgixge Wited! £8F O

I s threadedly engage ody suc Its | ower engages on

the |'ip §1i@ipiée nventht THeLRLA ehé%é@ys 4bi,ts m@uadbhharwaﬂémwértbs

cup 47. Aring 56 is screwed into the pillar 55 so that it is nounted above
t he cup Hds aThddechager portiéh of4 f ha haktowermisemy ﬁartﬂeh At exrgd i At o

the ring 56. A sliding seal 58 is fitted between the ring 56 and the neck
portion 56111 Ruahaower 28ecki @@rshdzdrs &9, 6(mrehis scoptextedwistettcandhe
ring 56 and the pillar 55 and in the base portion 44 of the member 43,
wher e t htnazeowt seiexetoofiameders.fits (see later). The ring 56 defines
an Ufwardl y taﬁe”nré%kseé‘érgfoﬂ 46a of the ltubular member 43 penetrates

xﬁ the base of an inverted cup 47, the wall of which surrounds the
bedy portion 45. The body portion'45 can thus slide into the
cup 47. | |

The base portion 44 of the tubular“ nember abuts an

15 inwardly extending 1lip 50 of the bOGy. 40. An outwardly

extending lip 51 of the cup 47 rests on an internal shoulder 52

of the body 40. | |

A tubular pillar 55 is threadedly engaged with the body'40
such that its lower edge engages on the 1i§'51 of the eup 47.

0 The pillar 55 thus fits around the wall of the cup 47.

A ring 56 is screwed into the piilar 55 so that it is
mounted above the'cnp'47. The neck portion 46 of the tubular
member 43 just enters into the ring 56. A sliding seal 58 is
fitted between the ring 56 and the,neck_portien 46. Rubber O~

25 ring seals 59, 60 are also provided between the ring 56 and the
pillar 55 and in the base portion 44 of the member 43, where
the nozzle of the contalner C fits (see later) |

~ The ring 56 defines an upwardly tapering seat 62 for a



-

8 correspondi ngly shaped plug 63. The plug 63 is biassed into the seat by
a conpression spring 64, the upper end of which acts agai'nst :an i nwardly
directed Iip 65 of the pillar 55. Abqg oy € the.lip .65 are opposed inlets 69,70 -
connecting from 5 the exterior with the interior of the pillar 55, and

i opUeERariR A Iy Chpghed Bal A1 " ol B3 18 b erE RS RS
bl | Shehrroet BN, L. e or [ Stfing PRI Id, CAmREETehd Sof" SR,

for magtealad@insAs aQ%Firﬁ&a&Q!h Q:iﬂ!écﬁék!? bapl ebeagi ﬂﬁe7§illa&| Bigr for ced
agai nst -the Oring 74 to seal the inlet 69 or against the 0O-ring 74" t.o-

seal the ibotte #he AbDpeésharienlopiposed Ahléte @9 var cEﬁnae@\inejessnbm .
circular 15 seat for a pisten (not .shown) which-acts to press the fitting.

i ner.

héadthevwemriamwrumt'eheeintertbs iorfl d:theﬁ&ailslmrmsptendtthulsevmme which =

carries the suspension fromthe netering cyllnder 24 to'the non-return
val véheo intepion aftthe #@t&m deemReY 043 heabdt et tgf tbnecmtarimeerr-| ng
cylinder 34. mhlch contalns ropel | a ts.rest su5pen3|on S

flows al odgi@% RiRes rcm't rﬁ%n%ﬁt%?ql: In BEO 4T 6 t: é‘iﬁﬁﬁ rétggr][P val ve
29 h

doi ngespsF v ” ngﬁet%e%‘# SR Sy S Ehh 4hars: 485780, 0o 50 7 Len, by
the over- @% e Ny %a:pé %’ré@i&@& é'ﬂsﬁf-gghﬁhb“%f widch \éﬁﬁgugh

desired to |ntroduce a guan suspensi on 1n e contalner
hlge @Q@iéﬁﬁgé§n§€5%&tﬂﬂi O-ring seal 74,74 to form a valve. As

explained below, the ball bearing 75 is either forced against
the.o-ring 74 to seal the inlet 69 or against the O-ring 74! te’
seal the inlet 70. o o
Above the inlets 69'70 the pillar Sé.provides'a“circular -
15 seat for a piston (not shown) which acts. to press . the fittingﬁ
head down onto the container c. . :;_ L o _

The inlet 69 is connected to the line which carries the
suspension from the metering c_ylinde-_r -24- to ‘the - non-return
valve 29. The inlet 7ofis connected to. the outlet of the

20 meterino cylinder 34 which contains propellent.. : S Quj

In its rest stete,_suspension S fiQWS*albng the-line'fromi
the:metering cylinder 24 to the noh-return;valVe_29.without*l
entering the interior of the pillar 55, beinq.prevented from:
doing so by the ball bearing valve 75, ﬁorced-sgeinst the O- .

25 ring 74'by.the over;pressure of propellant P in the*line fron'
cylinder 34. When it is desired to introduce a quantity of
suspension into the container through the head 28, as described

immediately below,_the_valves 23 and 29:are closed and the



Fmredi atel y bel ow, the valves 23 and 29 are closed and the 9 cylinder

26 operated to cause the piston therein to nove dowmnwardly. At this stage
the filling head 28 has been noved downwards, onto container C, as
shown in Figure 4B. The nozzle 5 of the®container rests against Oring
seal 60 and, as the head is |owered, the nozzle forces- the tubul ar menber
43 i nt o PHINARF 4 2@nPREFRLSD (iR | ICaURe | Ehes0PiFtoRe Bhayedd -bot sueve
rin1oft§£$.cont jner. In this$ position, the neck :portion 46 of the tubul ar
nmenber FOWHRTRMEtrated through the ring 56 and 10 pushes the plug 63

et ween the Rter FBHor Samei VY sELRtPdchBRR. B8 “bps AL, Ay vSd
The ot crRetepPoaLy Eontiinen Fe o8, sBoWy IR Mighind Mb.IRRINGRAD o

is sy figf ophet BoAtAARHANE rdutd cer%@szcgt tdsnlerm?pséémnts 00Bnde faldndegeado

val ve 75 and suspension is thus able to flowfromthe inlet 69, through the
i nteriorisf 1bherpd, athéSnoadlehedrdud atheeduled: mabert a3t ihto the

container. The inlet 70 remains closed O since the pressure of the
suspensieup f é7cand heitgl B6baartiilg tieé vRig5 Sogamhsthée body 44 .abutiéushe
suspension is unable to pass fromthe inlet 69 to the inlet 70 and
cont ani rieke eficthe| eentaingre ndxnt thisgposd tilen,f ithe meeX powtiomtéénef is
10 Pass e Eullidar Wembel' 3% hat penetoated tHYough the ring b6 and
10 pushes the plug 63 out of the seat 62, against the aétion of
At the spring 64.  Communication between the interior of the
pillar 55 and the interior of the tubular member 43 is noﬁl
possible. | _ | |
The increase in pressure of the SuSpension in the metering
15 cylinder 24 which is caused by the operation of cylinder 26 is
sufficient to overcome the force of the propellant én'the ball
bearing valve 75 and suspehSion is thus able to flow from the
inlet 69, through the interior of thé pillar 55 and the tubular
member 43, and into the container. The inlet 70 remains cloééd
&)o .since the pressure of the suspenéicn forces.the.bali bearing
valve 75 against O-ring 74°'. Thus, suspension is unable to
pass from the inlet 69 to the inlet 70.and contaminatelﬁhe
inlét 70. | | | |
The next stage in the filling of the épntainer is to péss
25 a quantity of propellant without any pharmaCeutiéal matetiai
suspended therein into the head 28, through;the inﬁérior of fhe
pillar 55 and of the_tubular member 43, and thence into the

container. = This is done by closing thé valve 33 and operaﬁing



suspended therein into the head 28, through the interior of the pillar 55 °
and of the tubular nenber 43, and thence into the containéer. ,This is done -
by cl osing the valve 33 and operating 10 the pneumatic cylinder 36. The
increase in the pressure of the prope}?an whi ch this causes is sufficient

Lo mite pRckiht 1BCayIAAGCKILES [The Trifiddsdl1d W%%%&gggvéﬁ m the

now open Tnlet 70 to"the-1nlet 69 because t :
whi chpkepéD1aRt agpidist thisi Ndaddes 1o Sswpsiéiont Tohpvlel Rrd opaer?C.
IntrodUC|ng propel | ant through the inlet 70 while the head. 28 is still on
cont dbewrifyf vadves D5 SFaReREilamY eiBi ahablien Hdepasserrrem ®hé haopi | | ar
55 and the tubul ar. nenber - 43. 10 Accordingly, when the head 28 is |ifted
f r omepen aknbebl 700kbaither ialedr 65hdedausen @b thatbalil Hasabing valvket ed,
as shown in Figure 4D, such waterial as escapes fromthe |ower end of the
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10 Accordingly, wken the head 28 1s lifted from the aerosol

oontainer.after the filling operation has been completed, as.
shown in Eigure.4D, such material,as_esoapes from-theilower end
of the-head eonsists'substantially_entirely of propellant, and
no pharmaceutical material 'escapes into the surrounding:
15 atmosphere. | _. o |

| Figure 5 shows an alternative embodiment of a £filling head.
28 to be used in the apparatus of Figure 3._ The head shown in '
Figure 5 comprises a substantially cylindrical body 80, the:..
lower end of which is adapted, in use, to engage over the upper .

20 end of an aerosol container (not shown in this figure). A ringf'

O

81 is mounted for longitudinal sliding movement within the body
80 and has an inwardly directed flange 82 on which rests the .
'lower end.of a tubular member 83. The upper portion of the
tubular member 83 is surrounded by an inverted cup 84. The cup
25 84 is in turn surrounded by the annular .lower portion of a.-
pillar 85. The annular portion is screw. threaded into the body -
80 to retain the cup 84 in place and sealing is provided by an:
O-ring seals 86 and a sliding seal 87. The tubular member 83



tubul ar nenber 83 is surrounded by an inverted cup 84. The cup 25 84 is
in turn surrounged by the annul ar -l ower portion of a pillar 85. The
annul ar portion is screw threaded into the body 80 to retain the cup 84 in
pl ace and sealing is provided by an o-ridy seals 86 and a sliding seal 87.
The tubul ar nenber 83 i's urged into.-engagenent with the flange 82 by a
conpr essisnuxgeidnginte engagementerwith theciflaeges 83jabisia ccompressiohe
cup 84The pillar 85 has a:pair of opposed inlets~89 . and 90. The 5 inlet
89 i s compEinudeBo rthe |upRenhedd Ofr hs perufsiagpingt ahdfane 2% nghe
cylinder 24 to the non-return valve 29. The inlet 90 is connected to the
outl et ofYPhB4metering cylinder 34 which contains propellant. ~The inlets
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i nterior o¥ tﬁe _1%' _6t ugul ar emanbe_r 83, ebg.llcng prevented fromdoing so by the
val ve 9lgp YBeBohhettedetior ¢thel RuitlletodCEhe Heddring Uy LisdeR s3 fwheR
the container through the head 28 the valves 23 and 29 are closed, and the
cyl i nder céfitafinsapeopedlantse the fndlews isisereia S commutivaverwiyh thdhe
increase in pressure in the suspension in the netering cylinder 24 which is
caused bintariors ofufthei tupular onembenes8thvikorespeictiive goppert 9Bakvesdi ng
the val ve, 91 shut, and suspension is thus able to flow fromthe

10 9 and 92 which are biassed by compression springs 93 and 94

~ into their closed positions. _
As in the embodiment of Figure 4, in its rést state,

. suspension flows along the line from the.meﬁering cylihder 24
to the non-return valve 29 without enteriﬁg the_interibr of théi

15 tubular member 83, being prevented from doing sd'by the vélve
91. When it is desired to introduce é quantity.of suspgnsion.

into the container through the head 28 the valves 23 and 29 are
closed, and the cylinder 26 operated td .cause fhe piston
therein to move downwardly. The increase in pressure'in tﬁe

| &“go suspension in the metering cylinder 24 which is caused'by this
is sufficient to overcome the force of the spring 93 hélding

the valve 91 shut, and suspension is thus able to flow from the
inlet 89, through the interior of the tubular member 83, into

the container. The valve 92 remains closed, and indeed the

25 effectiveness of the seal which it provides is increased by the
head 95 of the valve 91 engaging the head 96 of the valve 92.
Thus, suspension is unéble to pass ‘from the inlet 89 to the

inlet 90 and contaminate the:inlet ¢0.



inlet 89, through the interior of the tubular menber 83, into the

‘cont ai ner. The val ve 92 remains cl osed, and indeed the 25 <effectiveness .

. of the seal which it provides is |ncre¢sed by the head 95 of the valve 91
engagi ng the head 96 of the valve 92 hus, suspension is unable to pass

fromthe igLtndPet etage Y %he9(%ﬁr1‘1ﬂ§0@ﬁ%ﬁ@téoﬁﬂéiharet a20-in er

next stage in the fillTng of the contai'ner, as in the previous
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suspended therein into the head 28, "through the tubular menber 83, ‘and = -

t hened thdut tamy SphagnbzienticalTmatdrialo reudpyended | therkd nvdintd Fheand
operating the pneunatic cylinder 36. The increase in the pressure -of the
pr opdidaght 284i dthatdligh cibeescubnlax f menber (83 opandt (kheangecidot Gehoeer mi t
propel | ant through the head 8. “Propellant is unable to pass fromthe
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| Introducing propellant through the inlet 90 while the head. hyj
28 is still on the-container flushes.suspension,remaining in_
the interior of' the- tubular member IESfJandf-i§~ ﬁhe _space-
_immediately above the tubular member o Accordingly,- thise
15 embodiment also provides that when the head 28 is lifted fromi
the aerosol container after the filling operation has been._'
completed, such material as escapes from the lower end of the

head consists substantially entirely of’ propellant, and no.

pharmaceutical material escapes.
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£13- CLAIMS: 1. A et hod of |ntrodu0|ng into a container
sol ution of a pharnmaceutical substance in a propellant he““waﬂmmmm
préssure, the suspension or solution being circul ate , sWhkCh

includes a filling head, which nethod conprises bringing t he fllllng head
I nto comrmuni cation with the container; introducing a quantity of such
suspensi on or solution into ‘the contalner t hrough the f||||ng head;

i ntrodiwi ng a quantity of high pressure prggeLIant wi t hout "any. of the said
substance into the filling head while it is still in comunication with the

cont ai ner, tggggggggg fl1ush through any suspension or solution remaining in
t he fiIIing ea and withdrawing the filling head fromthe container. 2.
A nmet hod according to claim11l, wherein the propellant which contains the
sai d substance and the propellant wi'thout any of the said substance are the
same. 3. 1.A et Hodnekhed opf\gim@mclwmq into, amﬁaﬁnsneapsmip
is 1,1,1, 2- tetrafluorogthane A net.ho accordln grecedln

o]

claim wherei P% hEoluklennQf e ﬂmﬂc& ubstan

any of clains 1‘f&) &W& pressuéé, éhe suspension ox soluticn being
circulated in a line, which includes a £il1ing head, which
method comprises bringing the £illing head into
communication with the container; introdﬁcing a quantity of
&4; such suspension or solution into the containér-through the
£illing head; introducing a quantity of high pressure
propellant without any of the Said substance into “the
filling head while it is still in communication with the
container, thereby to flush through any suspensibn . oY
solution remaining in the filliﬁg head; and withdrawing the
£filling head from the container.

2. A method according to claim 1, wherein the propellant
which contains the said substance and the propellant without

any of the said substance are the same.

3. A method 'according to claim 1 or 2, wherein the

propellant is 1,1,1,2-tetrafluoroethane.

4. A method according to any preceding claim, wherein

the substance is salbutamol.

5.. A method according to any of claims 1 to 3, wherein



-14- the substance is becl onet hasone di propi onate. 6. “Il‘“lf“ﬂﬂl“ﬂﬂ“ﬁ‘“‘s
for introducing into a container a suspension or soluti ' .
phar maceuti cal substance in a propellant held under pressure, “whi'ch®
conprises a.line in which the suspension or solution circulates, the line
‘including a filling head adapted to be brought into and out of '
comuni cation with the container; nmeans for supplying to the filling-‘hegad

along the l'ine a quantity of the said-<susbension.or solution; and neans for

supplying. to the fillin ead a_quantity of high pressure propellant -
wi t hout anyghﬁfng§t§3Fg'g?u%??&%@@FhaFﬁﬁe #FPgPﬂ'qméﬁf*belng.so-arranged
that the flow of propellant w thout any of the said substance flushes out
any suspension or solution remaining in the filling head. 7. . - An
appar at us agcor di ng ‘tg, cLaia.g g ol nsthe filling head GOMLL$e$,.a..
passage‘for?the suspé%%ié%bgkgggPG??g% %%3995P53ﬁ§9p$§g§|ﬁaggaéﬁggggraﬁ‘
ni et for tBAspuRBIBA Ui OboRatibhOe e PRafbEloukiicdCaRheRahban ixd £1°
each inlet comunicating with the said passage, and a valve nenber novable
" between a ppgopedlaftotdli t tAdes Prdsyurdle. HEERNDoMbrised! it 1GMeaNth @
position closing the inlet for the propellant alone, whereby at any onhe
tinme only owhich t khesastdspenstion soromsoviutionng clidduldtesai delas Selite
- 15 - 8. - An apparatus according to claim7,  wherein the valve
including a filling head adapted to be brought into and out

of communication with the container; means for supp-lying té

e

the f£illing head along the line a quantity of the said v/

éuspension q#' solution; and means  for supplying to the
£illing head a quantity of high pre_-ssure propellant without
.any_ of the _sgi& substance, the 'fiiling' hea_d': being so
- arranged thatthe _flbw _- of _prop_ellant ._wit.hout; any of tlhe-' said
substance f_iﬁé@es out any" snspenéion or _soiuti_on- remainihg

in the £filling head.

7. An apparatus according to claim 6, wherein the
£filling head CQmpriSes' a pa_s_-sa_ge  for the - suspension | of
solution and for the propellant aieh_e,- an. :_L‘nlet - for the
'su_spension or sciution and an inlet for the propellant
aione, each inlet communicating_With_: the .sa;:'i.d' passage, and a
'valve memberxr movable_. between a _posi_t—ion closing the inlet
for the suspé_ns_ion or solution and a position closing the
inlet for the propel_lan_t alor_ne_, -wherébj_ at any one time only
one of the said inlets -is communicating with the said

passage.

3



- menber is a spherical nenber. 9. . An apparatus accordin sl :
wherein the filing head conprises a passage for the suspen%lmmlmm‘muﬁm =
and for the propellant alone, an inlet for the suspension ranl
an inlet for the propellant alone, each inlet comunicating with the said
passage, and a valve nenber in each inlet, the inlets being opposite one
another and the val ve menbers being arranged so that when one is open it
presses the other further.into its cl osedigasi tion. 10, . A met hod of
introducing into a cont ai‘ner a suspension or solution of a material in a

~propel | ant held undem mmsatHtus Wstording | Yo asldtme?p dheteibedthel Malve

An apparatus for introducing into a contai ner a suspension or solution of a

mat eri al i n mepbepelisant spbeigademepbersure substantially as herein

described and as illustrated in Figures 3 ‘and 4A-4D or 5 of the

accorrpanyl ng draw ngs.
9. An apparatus according to claim 6, wherein the filing
head comprises a passage for the suspension or solution and
for the propellant alone, an inlet for the suspension or
solution and an inlet for the | propellant alone, each inlet .
communicating with the said passage, and a valve member in

\_, each inlet, the inlets being opposite one another and the
valve members being arranged so that when one is open it

presses the other further into its closed position.

10. A method of introducing into a container a
suspension or solution of a material in a propéllant held

under pressure éubstantially as herein described.

11. An apparatus for introducing into a container a
suspension or solution of a material in a propellant held
under pressure substantially as herein described and as
illustrated in Figures 3 and 4A-4D or 5 of the accompanying

drawings.




