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ABSTRACT

Method and apparatus for filling cavities

A method and apparatus are described for
filling a blind cavity, for example a blister of a
blis,ter pa.ckl, ‘with a quantity of powder. The"cav_ity ,
with its'opehside downwardS, is urged into a reservoir
(30) of powder, and withdrawn from the'"re’servoir with
thé quan.t-i.ty’; 'Qf poﬁder ther'einf'.” '. -An. elpngate éheet :
(12). wi.th'l'a- :plurality.o'f-_..bl_].'ist.,e‘:t'."s d.i.'spfc_:;sed albng the
© length thereof preferably passes around, and travels

wi#h, a ‘wheel (38) pari:iailyi ﬁ'iniirieji:sed "'in_‘th'e resexrvoir

' (30) of povaer.
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Method and Apparatus for Filling Cavitiesg

This invention relates to a method and
apparatus for filling blind cavities with powder. The
invention has particular application to the situation
where the blind cavities are defined by the blisters of
blister packs; but is applicable to cavities defined in
other ways. The invention further relates to a method
and apparatus for forming, filling and sealing such
cavities. H . ‘ ‘

| Blister'packs are ueed':inter alia,-to hold
doses of medlcament in powder form, 'for- example
medlcament Wthh is to be inhaled by a patient and the
| following' descrzptlon, oonoentrates  on that use.,
'-However,‘ it must be understood that the 1nventlon is
also appllcable to bllsterﬁ. packs Wthh are to oontaln .
d other forms of powder. ' -
- Aocordlng to the lnventlon there 1s prov1ded-

a method of :fn.ll:mg a bl:Lnd cavity with a quantn.ty of

| ' powder, Wthh comprlses urglng the cav:n.ty, Wlth its

:open side downwards I 1nto a reservon.r’ of powder, and
wn.thdraw1ng the cav:Lty therefrom Wlth the quantlty of
, powder thereln.a ;" ' '
' o The 1nventlon furthet provades-an'apparatus~
~ for fillinq a blind oav:l.ty w:.th a quantlty of powder,

',—,which comprlses a reservoir for oontaining powder, and
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means for urging the cavity, with its open side downwards, into the

reservolr of powder and for withdrawing the cavity therefrom with the
quantity of powder therein.

The 1nvention also provides a method of forming, filling

and sealing a blind cavity, which comprises means for forming a cavity

in a substrate, means as defined above for filling the cavity with a

quantity of powder, and means for securing a lid to the substrate so

that the powder 1s enclosed in a container defined by the substrate
and lid.

The 1nvention further provides an apparatus for forming a

pack, which comprises means for forming a cavity in a substrate, means

as defined above for filling the cavity with a quantity of powder, and

means for securing a lid to the substrate to enclose the powder within

a contaliner defined by the substrate and 1lid.

Preferably, the cavities referred to above are defined by
the blisters of blister packs.

According, 1n one aspect the present invention resides in a
method of filling a blind cavity with a quantity of powder, which

comprises urging the cavity, with 1its open side facing at least

partially downwards, into a reservoir of powder, withdrawing therefrom

the cavity having the quantity of powder therein while the open side

continues to face at least partially downwards, and subsequent:

Y

applying a lid to cover the cavity having the powder therein.
In another aspect, the present invention resides in a
method of filling blind cavities with a quantity of powder, said

method comprilising urging the cavity with its open side facing at least

partially downwards, into a reservoir of powder, withdrawing therefrom

the cavities having the quantity of powder therein, and applying an

elongate 1lid sheet to said base sheet to cover the cavities having the

powder therein, wherein the cavities are provided by a plurality of

blisters formed in an elongate base sheet and disposed along the
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length thereof, wherein the base sheet with blisters formed therein
passes around, and travels with, a wheel partially immersed in the
reservolr of powder and wherein the reservoir is rotatable about a
vertical axis, and the wheel at 1its circumference, is substantially
the same as the velocity of the powder in the reservoir in the reglion

where immersion occurs.

In a further aspect, the present invention resides in an

apparatus for filling a blind cavity with a quantity of powder, which

comprises a reservolir for containing powder, means for urging the
cavity, with its open side facing at least partially downwards, into
the reservoir of powder and for withdrawing therefrom the cavity
having the quantity of powder therein while the open side continues to
face at least partially downwards, and means for applying a 1lid to

cover the cavity having the powder therein.

In another aspect, the present invention resides in an
apparatus for filling blind cavities with a quantity of powder,
wherein the cavities are provided by a plurality of blisters formed in
an elongate Dbase sheet and disposed along the length thereof, said
apparatus comprising a reservoir for containing powder; a filling
station at which the base sheet with the blisters is urged 1nto the
reservolir; a wheel at the filling station, the wheel being partially
immersed in the reservoir of powder; means for urging the cavity, with
1ts open side facing at least partially downwards into the reservoir
of powder and for withdrawing therefrom the cavities having the
quantity of powder therein; and a sealing station means for applying
and securling an elongate 1lid sheet to the base sheet to cover the
cavities having the powder therein; wherein the base sheet with the
blisters formed therein passes around and travels with the wheel,
wherein saild reservoir is rotatable about a vertical axis; and wherein
said wheel 1s rotatable about a horizontal axis at a velocity which,
at 1ts circumference, is substantially the same as the velocity of the

powder 1n the reservoir where immersion occurs.
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The i1invention will now be described with reference to the

accompanying drawings, in which:

Figure 1 1s an elevation of a first embodiment of an apparatus

according to the present invention;

Figures Z2a and 2Zb are a plan view and front elevation,

respectively, on a lager scale, showing the
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portion of the apparatus of Figure 1 where the blisters

are filled;

Figure 3a shows, on a still more enlarged
scale, part of the roller assembly used in the portion

of the apparatus of Figure 1 where the blister pack is

cut to width;

Figure 3b is a section on line A-A in Figure
3a;

Figure 4 shows diagrammatically the
composition of materials which may be used in. making
the blister pack: '

. Figurefs is an iSometriCView showing, on a
larger scale, .'part of the'.,cleaning ' syste’rduse’d :Ln the
.apparatus.Of'Figure 1;7and'7 B .

Figures 6a, 6b and 6c show an example of a

base sheet of a blister pack in plan view and in

sectlons taken on 1ines AmA and BwB respectlvely,

F:Lgure 7 is a diagrammatlc elevatlon of a

second embodlment of an apparatus accordlng to the .
- 1nvention,-‘ . '

=  Figure 8ishoWs,,On'a"largerscale,‘a palr of
rollers' uSed in'fsealing, and Figure ‘ga shows the
rollers of Flgure 8 in a V1ew at rlght angles to Flgure'

'8 and partly cut away, ::

Figure 9 shows, again on a larger scale an

' arrangement for controlllng the flll weight of the

bllsters,-f {-'
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Figure 10 shows, again on a larger scale
modifications to the slitting rollers, with Figure 10a
being a plan view of one of the separators indicated in

Figure 10; and

Figure 11 shows an arrangement for measuring
the weight of powder in a blister.

Referring first to Figure 1, this shows a
reel 10 from which is unwound a base sheet 12 in which
are to be formed the blisters of a blister pack. The
base sheet 12 passes through an assembly of rollers 14
which are mounted to control the tension in the base
sheet in known manner. .The Sheet then passes through
a cleaning station16where.it‘is'cleaned. From there
the sheet passes between a'pair.of tollers 18;'in one

of whidh an:array'ofpmotrusions is Spacedaround the
'-circumferenoe-thereof and in the other of which there
1s a series of matlng depress1ons; The drawing shows.
. two pairs of rollers, namely a larger palr 18a and a
. smaller pair 1l8b. Only one of these palrs of rollers'
would be present at any glven time ' and both are
illustrated sn.mply to show how thls portion of the
machine might be adapted for differing circumstances.

The apparatus shown.in.Figure l is intended
to produce blister Packs | in 'the form of. elongate
strips, each haVing a plurality of blisters (say sxxty |
such blisters) along its length o Con51der1ng the pair

of rollers l8a, one of these has two sets of, say,
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- sixty depressions separated by land sections with no
such depressions, and the other has two sets of
protrusions separated by land sections with no such
protrusions, In the case of one of the rollers 18a,
the land sections are denoted by reference numeral 20.
Similar land sections are present on the other roller
l8a, and on both the rollers 18b (though there is only
one land on each roller 18b), but have not been so
denoted, to.”avoid,'makingo the drawing unnecessarily
complex at this point. _‘During*one complete'revolution
of the 'rol_lers lBe blistefs are formed in a length of
pase sheet which will ultimately form .the base of two
blister pacRS.,. Durlng one complete revolutlon of each '
of the rollers 18b bllsters are formed in a length of

'.-base sheet Wthh w1ll ultlmately form the base sheet of'

~ one bllster pack

From the rollers 18 the base sheet with the-"“

Iblisters -formed therelne-passes' throuqh splrt,
';detectlon devmce 22 which detects the presence.of any.;
.spllts wh:n.ch may haire been produced 1n the base sheet"
by the rollers 18 or otherw1se,.and sends a s1gna1 to a
sample/reject device (see' below) .,'elndlcate the'
presence of aoy such split. ' The split detector 22 may
convenlently be a photoelectrlc deV1ce, though 1t could
 'alternative1y work on some other basis.
e From the detector 22 the base sheet passes

' '-'through an automatlc tensioning system comprisinq “
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palir of rollers 24 and 26, the roller 24 being movable
as 1ndicated by the arrows. After the roller 26 the
base sheet passes across a static eliminator 28 which
sexrves To remove any static charge which mnay have
accumulated on the sheet. It 1s to be understood that
as the base sheet passes around the rollers 24 and 26
and over the static eliminator 28, the blisters face
outwards over the roller 26 and static eliminator 28,
and a blister-receiving ‘ groove or set of pockets. is
provided in'the-outer surfaoe of'the_roller-24,.so that
the blisters are not°'damaged. If desired, an
alternatlve form of statlc ellmlnator can be used Wthh 
the base sheet can pass throuqh rather than over, to_
ellmlnate statlc from both 51des of the sheet.

| The roller 24 .is"shown"ase being
longltudn.nally adjustable p and the prlmary pui:'pose of
this adjustabil:.ty is to overcome . a potentlal problem"
arlslng because of the dlstance between ‘the locatlon
where the bllsters are formed and the locatlon where
the 11d and.base sheets are sealed together.' There is
a rn.sk that as the base | sheet passes through the
apparatus 1tamay stretch to a varlable extent and thls
will cause the bllsters not to reglster with the
depre551one :m the 'roller' 62. , MOVJ.ng the roller 24
\alters the path length of the base sheet through the
apperatus, 8 and hence er_;ables registration to be

-aohieved.7iFigure 1 ehows a eensor;224 located adjacent
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the roller 58 for sensing the positions of the blisters
and providing a signal to the roller 24 to enable its
position to be adjusted. If no sensor 224 is provided

then the roller 24 can be adjusted manually by an

operator.

After the rollers 24, 26 the base sheet then
pesses to a filling station 30. The station 30 is
shown 1in more detail in Figures 2a and 2b. The

£filling station 30 comprises a bowl 32 which is
rotatable about a vertical axis as indicated by the
arrow X in Figure 2a. The bowl contains a reservoir
of powder Whll.Ch is to be 1ntroduced :Lnto the blisters
formed in the base sheet 12. For example, the powder
may comprn.se medicament 1n powder form m:z.xed with a'
carrier, also in powder form. Addlt:z.onal powder 1s
J.ntroduced 1nto the bowl 32 fi:om a hopper 34 via a
chute 36. The‘powder ;n the.bowl'sz is agitated by a
static mixer '(not shown) which dlps :Lnto the powder,
and the surface of the powder is glven a constant flat
surface by a statlc doctor blade (also not shown)

A fllllng wheel 38 is mounted for rotatlon
about a hor';z_ontal axis and the lower portlcn thereof
dips into thep.powder contained in‘.the bowl 32.
Rotation of the wheel 38 :i.s ind:i.cated by arrow Y in
Figure 2b. The extenttowhich-the wheel 38 dips into
the powder, and hencelthe gap between the bottom of the
wheel- ‘38 end the bottom of the bowl, can be varied by
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upward or downward adjustment of the position of the
bowl, as indicated by arrow Z in Figure 1, in order to
vary the fill weight. Typically, the bed of powder is
about 15 mm deep and the gap between the bottom of the
wheel 38 and the bottom of the bowl is about 10 mm.

The base sheet passes over a guide roller 40
and thence around the filling wheel 38. The blisters
in the base sheet are radially inward with respect to
the .wheel 38, and to prevent thelr being crushed the
wheel is provided.with-an annular groove 39 (see Figure
24) . 'Alternetively, the wheel- ’may be provided around
its circumference;withdepressioneof.a size and pitch
which are metched‘ to'the size]“and pitch. of the
blisters, each blister"being-received in a
corresponding depression. . Ae 5 it'. passes: around the
lower port:l.on ©of the filling wheel 38, the base sheet
| passes through the powder J.n the ‘bowl 32. -Th_e |
bllsters .erer open. towards: the powder' and'fpowder
therefore enters the blls*ters.,t It has surprisingly'.
been found that each blister' receives and retalns
. substantlally the same quantlty of powder,'so that the
wheel acts ! J..n effect to introduce a predetermined
dose- of powder into each blister._-' - This is of
particularf.signlflcenoe | in applicatlons involving _
medicaments ,'. where 1t .'.I.S important that substantially.

the sanme quant:.ty of medlcament should be present in

eaoh blister._;:'
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As can be seen from Figure 2a, the filling
wheel 38 is arranged at a location which is offset from
the axis of vertical rotation of the bowl 32. The
direction and speed of rotation of the bowl 32 are
chosen to be such that the powder in the bowl is moving
in the same general direction as the portion of the
base sheet immersed in the powder, and at substantially
the same speed. It will be obvious that, for reasons
of geometry; precise matching of the two cannot be
achieved, since, as viewed in plan ," movement of the
powder is arcuate and movemeht of. 'the blisfters is
rectilinear. ' However, as ‘near a m‘atch as .possible is
achieved. o ‘I'he aim ’of 'this"is to reduce possible
dlsroptlon bo the powderin the bllsters. .

The base sheet 12, .WIth its bllsters now

| contalnlng powder,' passes through & flrst cleanlng'

'-station._42 -where ;a. doctor- blade,, for example of

"s'tairiless sbeel or 'silicone :rubber, w1pes most of the S

_surplus materlal from that surface of the base sheet on
whn.ch the blisters are open. The base sheet then
| passes to a further cleaning. device which takes the-.
form .- of ' a Wheel 44 mounted for. ' i:ot:atn.on ~about a
vertical axls. ' The wheel carrles, on lts'unders1de,.a
circular array of silicone rubber teeth 46, the radlal
w:Ldth of each tooth being substantlally equal to the |
| undeformed gap between adjacent blisters in the base

sheet | .Rot-atllon of _the wheel 44 is synchronised with
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movemnent of the base sheet 12 so that successive teeth
wipe successive ones of the gaps between the blisters
as the base sheet passes a location indicated by P in
Figure 1. The blisters occupy an area down the middle
of the base sheet, and with the gaps Dbetween the
blisters now cleaned by the wheel 44 the lateral
portions of the base sheet, i.e. the portions on either
side of the row of blisters are then cleaned by a pair
of silicone rubber doctor blades 49, which have not
been shown in Figure 1 but which are shown in detail in
Figure 5. Powder wiped from the base sheet by the
blades 46 | is deposited in a -pow_de:r: collecting tray 47.
Although not shown, a similar pair of doctor bladés may
be provided‘ b‘etwéén the cleaning.station 42 and the
wheel 44. ) _ .

After the blades :.49, the baée sheet passes
to aninspectionstation48, whefe the.upper surface of
the sheet is inspected,'fdr example -optically, té
ensure that it .' 1s sufficiently free of powder.. If it
is fOund'not'to be, an appropriate signal is sent té a
reject device at'the end of the'line(describedfufther
below) . - ' '

The base sheet then passes a fill detection
station 50 where the pqckétsare'inSpected to determine
whether or hotithey'cbntain poWder; 'If any pdékét.is ~
found not to contain poWder' an appropriate signal is

_sent‘td the aboVe mentioned reject device.
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The components 44 to 50 are mounted on a
frame 51 which is itself pivotally mounted to the rest
of the apparatus as indicated by arrow W. This makes
it possible to vary the 1length over which the base
sheet is in contact with a 1id sheet referred to below.
Alternatively, the frame 51 could be mounted for linear
vertical movement, or the components 44 to 50 could be
directly mounted on a fixed part of the machine.

The base sheet is now ready to be provided
with a 1lid. The 1id sheet 52 is unwound from a reel
54 and passes through a tension'controlling device 56,
similar in character to the device 14, which controls
the tension in the base sheet. The 1lid sheet is made
of a material which can be heat-sealed to the base
sheet, and it passes to a _pivotall'y mounted heated
roller 58 via a guide roller 60. The guide roller 60
is pivotal, or otherwise movable, between the position
shown' | in full lines and the position shown in broken |
lines. Moving the roller 60 alters the length over
which the 1lid sheet is in contact with roller 58, and
hence the time fbr which it is heated.

When sealing is.‘ to cominence, the roller 58
is pivoted intd contact: with a pressure' roller 62 so
that the 1id sheet 52 is brought into sealing contact
with the base sheet 12 i'n 'the nip' between the rollers
58 and 62. Heating of the rciler 58 1s controlled by

two temperature sensors 64 and 66, the first of which
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detects the temperature of the roller 58 and the second
of which detects the temperature of the surface of the
sealed strip. The roller 62 1is provided with
depressions which receive the blisters so that these
are not ci:'ushed in the nip between the rollers 58 and
62. Sealing takes place only in the area between the
blisters and on either side of the blisters.

Depending on how the eventual blister packs
are to be used'it may be desirable for the base and 1lid
sheets to remain unsealed over part of the sections
between adjacent sets of blisters. If that is so this
can be achieved by providing at least one of the
rollers 58 and 68 with a recessed portion in its

surface which will not contact +the other of the

rollers.

From the roller .62 the sealed assembly of
base and 1id sheets passes via a tensioning device 68
to a pair of slitting rollere 70 and 72 where surplus
material on either side of the line of blisters is cut
off, leaving enough meterial to provide a good seal.
These rollers are shown in detail in Figures 3a and 3b.
~Cutting is effected by a palr of upper slitting blades
74 on the wheel 70 and a palr of lower slitting blades
76 on the wheel 72. To keep the sealed assembly in its
correct 1ateral pos:.tlon Wlth respect to the slitting
rollers, the edge portions of the assembly are gripped

between crimping teeth 78 formed on the wheel 72 and
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cooperating crimping cavities 80 formed in the wheel
70. This forms crimped portions 84, which are then cut
off by the blades 74, 76, To avoid conmpressing the
blisters 100, the wheel 72 is provided with an annular
groove 82. '

The trimmed assembly then passes between a
pair of rollers 90 and 92 where a knife 94 on the
roller 92 cooperates with a cavity 96 in the roller 90
to sever the assembly into individual blister packs
each containing the desired predetermined' number of
blisters. The roller 92 isprovidedwith depressions
to receive theblisterstoiprevent:thembeing Crushed
'Under some circumstances it mlght be desn:ed for the
output of the apparatus to be a continuous strip, in
Wthh case the rollers 90 and 92 could be disengaged
'Indeed, if 1t was 1ntended always to produce ‘a
'contlnuous strip they'could be omitted altogether.

. 'I'he pack then passes through a printing
station. 98‘ where any deSired markings are printed on -
' it, and thence passes- to a sample/reject dev1ce 100. )
'I‘his recelves s:Lgnals from the split detector 22 the
:Lnspection stat:l.on 48 and the flll detector 50, and
when a pack reaches -J.’t in respect of which 1t has_
prev1ously recelved a signal 'from' any of the dev:).ces' '
;just mentioned :1ndicating' a fault,, that_ pack_ is
rejected.. . - | . -

l It lS to be noted that the whola of the
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apparatus described is completely enclosed within an
enclosure 102, so that there is no scope for medicament

to reach the surroundings and cause a hazard to

operators.

It will be appreciated that successful
operation of the apparatus described depends on precise
synchronization of a number of components. This can
most simply be achieved in a mechanical fashion by
having a single drive motor which provides power to all
the relevant components, with all those components
having gear wheels or toothéd belts permanently meshing
with one another. ' Howevar, 'tha_ same result could
alternativ’ely‘ ‘be achieved by interconn’acting the
components'électraniCaliy - . ' .

The embodiment of Figure 7 is,  in.:many.
raspeCts,_identical to that of Flgure 1. The-foilowing
description w1ll deal only w1th aspects in which Figure

7 differs from Figure 1.

One of the po:mts mentioned in relation to':.
Figuré 1l is the need to-ensure that the surface:of the'
base sheet 12 in Wthh blisters are formed and filled
with, powder, is free of powder after filling in the
areaswherethe base sheet_lsato.be sealed.to the 1id
Sheetléz.' ?aiiuretaprOVida:a'claan surface is'likaly
t-o 1ead' £o 'defacti\}s saaling | 'Oha'o"f"the features of
‘the apparatus shown 'J.n Figure ' 7 is the provision of

means for substantially avoiding any risk that powder
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will be deposited on the base sheet during filling,
other +than in the blisters formed to receive the
powder. To this end the apparatus comprises a reel 200
from which is unwound a barrier film 202. The film is
preferably made of a plastics material, for example,
polyvinyl chloride, and a suitable film is 50 microns
thick. One surface of the plastics film has a backing
paper strip held thereto by adhesive. The adheslve may
not always be required and may then be omitted. The
barrier film is provided along its length with a series
'of apertures whose pitch is equal to the pitch of the
blisters formed in the base sheet 12 and whose shape
and size. are the same as that of the Dblisters or
slightly'larger.

The barrier film 202 is unwound from the
reel 200 over a roller 204.and thence passes to a beak
206 where the backing paper 1is .stripped off the
plastics film. The backing paper, denoted by reference
numeral 208, passes over a i:'oller 210 and thence
through the nip of a p'air' of drive rollers 212 driven
by a consta:n't torqﬁe" motor to a v.acuum. conveyin‘g unit
214 which cc'm_veys the‘- ' backing- paper 208 away for
disposal. Altérnétively, the' ﬁnit' 214 could be
omitted and the backihg paper‘ref:eeled by a re-reeling
un::i.t.. 'Thedrive roilexfé_' 2'12, by engaging and driving
thé backing paper 208, serve to pull the barrier film

- 202 off the ree,l. 200, which is not itself driven but
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which has a drag device to keep the f£ilm 202 under
constant tension. The plastics component 216 of the
barrier film 202 passes round the left hand one of the
rollers 18b, where it 1s brought into contact with the
base sheet 12. The feeding of the plastics film 216 is
controlled so that each of the apertures therein is 1n
registry with a corresponding blister in the base sheet
12, The combination of sheets 12 and film 216 then
travels to the filling station 30, where the blisters
are filled with powder. Here, however, the presence of
the film 216 prevents powder coming into contact with
the Dbase sheet 12 eXCept - Where the blisters are
'looated, and thus keeps the remainder of the base sheet
12 clean. . ' .

Afterj the blisters. have 'been filled with
powder the film' 216 is,s‘tripped off the. base sheet 12
by passing round a beak 218 and thence, via a roller
220, 'to a.‘. take-up reel 222 which 1is driven by a
slipping.drive motor. '

' It will be seen that if the blisters are
_filled to the max:.mum possible extent a.t the fllllng
station 30 .the_n- jwhen the film 216 is stripped off a
layer'of powder equal"to the'thickness.of the £ilm will
'remaln proud of the upper surface of the base sheet 12.
.Thls could cause problems in the subsequent sealing of
the lJ.d sheet 52 on the base sheet 12. This problem

can be overcome in a number of waye, for example by not
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fully compacting the powder into the blisters at the
filling station or by making a dip in the powder in
each blister after filling using a flexible scrapper
blade provided with proijections.

In view of the fact that the surface of the
base sheet 12 is kept clean by the use of the barrier
film it is not generally necessary to provide any means
for <cleaning the surface after £1illing, and the
cleaning wheel 44 with its rubber teeth 46 can normally
be omitted. The re-reeling of the film 216 on the reel
222 provides containment of excess powder remaining on
the f£film. ' ‘

- Turning now to Figures 8 and 8a, these show

a preferred fom for the rollers 58 and 62 between

"which the lld sheet 52 is sealed to the base sheet 12.

For convenience of access these rollers are mounted 1n
oantilever fashion, 'but this .has :-the- effect tha’c as
wear takes plaoe the matlng surfaoes of the rollers are
no longer parallel to one another. This in turn causes
the seal between the 1id and base sheets to be uneven,
being more pronounced along one 1atera1 edge than along
the other.. . - .

. .The design of.rollers shown in Figures 8 and
8a is intended‘toovercome'thiseproblem. What 1s shown
is a bea‘ring 'whloh' isself-aligning and which uses a
.' flex:).ble coupln.ng A -'fixed front plate 230 of the

machlne l.S provn.ded with a mountlng boss 232, and a
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drive shaft 234 passes through openings in the plate
230 and boss 232 and is connected at its distal end to
a drive boss 236 via a flexible coupling 238. The
drive boss 236 has a cylindrical portion whose upper
edge 1s connected to an annular ring 240 which provides
the drive surface of the roller 62.

The ring 240 1s rotatable mounted on a
cylindrical extension 242 of the boss 232 via a self-
aligning ball bearing 244. This permits the ring 240
not only to rotate as indicated by the.arrows in Figure
8, but also to -pivot. through a small angle in the
direction indicated by the arrows in Figure 8a. When
the rollers 58 and 62 are in engagement with one
another the force between them tends to cause the ring
240 to move as indicated by the arrows in Figuré 8a in
‘such a way as to causéf the mating surfaces of the
rollers 58 and 62 to become su_bStantially parallel.
Iwo rollers 244 are mounted on the boss 232 and bear on
the back of the ring 240, to prevent the ring 240
inoting about' an axis connécting the centres of the |
xollers 58 and 62.

It is important to ensure that the weight of
powder in each b.list.er ‘is the same to within fairly
close tolerances, at least .wheré the powder is a
med-icament or oth.é'r substance where each blister must
contain subStantially the same predetermined dose. The

way in which the blister packs are made in the present
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invention ensures that the volume of powder in each
blister is substantially equal, but there can still be
variations in weight as a result of variations in the
bulk density of the powder. Figure 9 shows a device
for dealing with this problem. This comprises a roller
250 which is rotatably mounted on a head 252 and which
can be moved radially with respect to the roller 26
around which the base sheet 12 with its blisters 100
travels before filling. The position of the roller is
adjusted to vary the weight of powder which the
blisters 100 can Subs.eque'nt'ly receive. If it is found
that’the'w,eight éf powder within each of the blisters
has increaéed, .'as.a result of an increase 1in the bulk
density of the ..pOWder, .‘tha roller 250 is moved towards
~the axis ofrotation of]the.rollerfzs so that it comes
into 'c:.on‘t;ac‘c:"i with the base of each blister aé tﬁat
blister pés’s’es it, thus making an indentation :Ln th'e' _
base of éach_. blister. The greatér the -indehtation'
wh-ich,-"the 'ro_ller '-makes, the smallex the ;rééulting .
v'olumé of ..the:- | bli.:stersﬂ,. and' -hence’. the sméllér the
'volume of pow'dér ‘whi'ch'teach bliSter- ca'n subsequéntly
receiv'é, The :f'ol_ler 250 ié 22 _undriven, ‘ and rotates
| purély as a‘reéulﬁ Of'contact withthéblisters 100.
‘ .'I‘he;j, ro:lle'r 250 .'is' ‘fixedly' mounted on the
head 252', énd"‘bdth,'a'rei movable together, with respect
-toii‘th,eroller'- 26, by.méans‘ of a motorised slide 254.

A_ltﬂernatiVély-,' the ‘motorised slide can be omitted and
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the position of the head 252 adjusted by means of a
manually operated micrometer screw.
As an alternative to the arrangement shown
in Figure 9, the blister—~forming rollers 18 may be
provided with means for varying the depth of the

blisters.

Figures 10 and 10a show a modification which
may be made to .the slitting rollers 70 and 72. There
is a tendency for the waste portions 84 cut from the
edges thereof to continue to adhere to the lower
slitting rol‘ler 72. According'ly,‘ to ensure that the
waste material is stripped 'from this roller a foil
separator 260 .ie' positioned' closeiy‘-adjacent. the
sﬁrface of-theﬁroller 72, As can be see in Flgure 10a,
the shape of this separator is profiled to conform to
the  surface of the roller 22 to eneure rellable'
stripping.- : As a precaution, a sn.milar f011 separa'tor- ‘
262 may be posit'ioned adjacent the roller 70, though
the waste materlal is less likely to cllng to the
roller 70 than to the roller 72.

' Flgure 11 'shows a -dev:.ce ”wh'ioh can‘ 'be ‘used
in measurlng the welght of powder in a bllster in order
to enable the welght of powder :Ln the bl:.sters to be
adjusted, .for example us:..ng the arrangement shown in
Figure 9. 'I'his comprisee a powder accumulator 270
| which has“ a _chamber 272 therein. The chamber 272

‘_ communicates 'w_ith" one end of an inlet passage 274 the
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other end of which can be located over a powder~filled
blister 100. The chamber 272 also communicates with
one end of an outlet passage 276 the other end of which
communicates, via a filter 278, with a source of
vacuum. The filter 278 has a porosity such that air
but not powder can pass through it.

The accumulator 270 is removably located in
the apparatus of Figure 1 or Figure 7 at any convenient
peoint between the filling station 30 and the rollers
58, 62, i.e. at a point where the blisters have been
filled with powder but where the 1id sheet has not yet
been applied, The-acsﬁmulatoris then used to extract
the cOntents of a p’redeter'mined humb_er. of blisters.
The accumulator is then removed'fromtheapparatus and
weighed 'The tare weight of the aecumulator is elready"
| known, and thus the welghlng operatlon glves the total
welght of powder in the bllsters from Wthh it has been
_removed,,and,thuS-the average welght of powder,ln each
ofethe blisters. This value isthen compered with the
desmred welght and adjustmehts 'made appropriately
‘This sampllng operatlon can be repeated as often as may
be desired in order to malntaln the fill weight of the
blisters substantlally constant..

'I‘he results of the welghlng operation can,
if desired,_be transm;tted dlrectly to such means as
the apparatﬁs ';ﬁay_' have for adjusting the fill weight,

: ff_or_‘ example, the arrangement shown in Figure 9, so as
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to cause the necessary adjustment to be made

automatically.

An example of a blister pack produced by the
present invention is shown in Figure 6a to 6c¢. Each
blister has a length 13 which is preferably from 1.5 to
15.0 mm, more preferably from 1.5 to 8.0 mm, and in an
actual embodiment 1is equal to 6.4 mm, measured along

its longer aXis, and a length 1l-

3.4 mm which 1is

preferably from 1.5 to 10.0 mm, more preferably from
1.5 to 8.0 mm, and in an actuai embodiment is equal to
3.4 mm, measured along its shorter axis. The blisters
have bottoms which are rouhded ‘rather than" flat and
have a depth d Wthh is preferably from 0.5 to 4.5 mm,
- more preferably from 0.5.-to 2.0_ mm, and in an actual‘
embodiment is equal ‘-to 1.5 mm.; In the :Lllustrated. |
_example the pack has a Wldth w of 12. 5 mm, having been
‘out from base and 1:;6. ..,heets both 25 mm wide, the
thiokness t of the base sheet.lsjo.ls mm,‘the comblnedj
thicknessf of the base and 1lid sheets is 0.27 mm, the
' blisters are at.7,5 mm cehrres aloog the blister pack;'
and.-each' blister- contalns 12 5 - Ing of ~powder.
Preferably, the powder is an 1nha1able medicament with

| the actlve 1ngred1ent belng mixed Wlth a carrler whloh-

1s,preferably lactose._

As can be seen in Figures 6b and 6c, the

bllsters have 51des Wthh slope quite gently and they

:are qulte shallow having regard to their dimensions as
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viewed 1in plan. These characteristics are a
consequence of the fact that the blisters are produced
by a cold forming process. The angle o« 1is preferably
from 40 to 60°, more preferably from 40 to 50°,

Deeper blisters, with steeper sides, could be produced
by technigques using heat, but that would not allow the
use of aluminium foil cold-formable laminates, which
have an excellent moisture barrier and which are thus

highly suitable for pharmaceutical applications where
the pharmaceutical materials are often sensitive to
moisture. . .

Any sultable materlals ean be used for the
base and l:Ld sheets, though if heat seal:mg is to be'
'used then the mater:;.als must naturally be capable of |
ben.ng heat. sealed Fn.gure .4 shows dlagrammatn.cally
one example.of a comblnatlon of.materlals Wthh can be 
used. It should be understood that this dlagram is '
not' to sc.:ale. Thus, the base sheet comprlses,
successiﬁely, layers of orlented polyamlde (nylon) ;
adhesive, a_luminium' foil, adhesj_ve ~and polyvinyl
chlorlde, ‘and .-'th'e lid _sheet comprises successively ..
layers of kraft paper, adheSive, -‘polYeSter, jau':lhesi'.i.ve,
aluninium fo:Ll and heat ‘seal lacquer, with ~ the
polyvinyl chloride' of the base "sheet' being .sealed to
~ the heat seal lacquer of 11d sheet except at the

..bllsters themselves.
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We claim:

1. A method of filling a blind cavity with a quantity of powder,
which comprises urging the cavity, with its open side facing at least
partially downwards, into a reservoir of powder, withdrawing therefrom
the cavity having the quantity of powder therein while the open side
continues to face at least partially downwards, and subsequently

applying a lid to cover the cavity having the powder therein.

2. A method according to claim 1, wherein a blister is formed in a
base sheet to provide said cavity, and a lid sheet, to provide said

l1d, 1s secured to the base sheet.

3. A method according to claim 2, wherein the lid and base sheets
are elongate, and the base sheet has a plurality of blisters disposed

along the length thereof.

4 . A method according to claim 3, wherein the base sheet with the
blisters formed therein passes around, and travels with, a wheel

partlally immersed in the said reservoir of powder.

5. A method according to claim 3, wherein the surface of the base
sheet on which the blisters are open is cleaned before the 1lid sheet

18 secured thereto.

6. A method according to claim 3, wherein the surface of the base
sheet 1s protected from the powder by a protecting member which is
removed atfter the blisters have been filled and before the 1lid sheet

1s secured to the base sheet.

7. A method according to claim 3, wherein the base and 1lid sheets
are wider than the blister pack desired to be produced therefrom, and
the excess material 1s severed therefrom after the sheets have been

secured together.

8 . A method according to claim 3, wherein the blisters are formed in

the base sheet by a rotary forming tool.
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9. A method according to claim 2, wherein each blister has a sl1de
wall which extends at an angle of from 40°-60° to the plane of the

base sheet.

10. A method of filling blind cavities with a quantity of powder,
said method comprising urging the cavity with its open side facing at
least partially downwards, into a reservoir of powder, wlithdrawing
therefrom the cavities having the quantity of powder therein, and
applying an elongate 1lid sheet to said base sheet to cover the
cavities having the powder therein, wherein the cavities are provided
by a plurality of blisters formed in an elongate base sheet and
disposed along the 1length thereof, wherein the base sheet with
blisters formed therein passes around, and travels with, a wheel
partially immersed in the reservoir of powder and wherein the
reservolr 1s rotatable about a vertical axis, and the wheel 1is
rotatable about a horizontal axis at a velocity which at its
0

circumference, 1s substantially the same as the velocity of the powder

1n the reservoir in the region where immersion occurs.

11. A method of filling blind cavities with a quantity of powder,
sald method comprising urging the cavity with its open side facing at
least partially downwards, into a reservoir of powder, wlthdrawing
therefrom the cavities having the quantity of powder therein, and
applying an elongate 1id sheet to said base sheet to cover the
cavities having the powder therein, wherein the cavities are provided
by a plurality of blisters formed in an elongate base sheet and
disposed along the length thereof, wherein the volume of the blisters

1s altered after they have been formed of powder in blisters already

filled deviates significantly from a desired value.

12. An apparatus for filling a blind cavity with a quantity of
powder, which comprises a reservoir for containing powder, means for
urging the cavity, with 1its open side facing at least partially
downwards, 1nto the reservoir of powder and for withdrawing therefrom
the cavity having the quantity of powder therein while the open side
continues to face at least partially downwards, and means for applying

a lid to cover the cavity having the powder therein.
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13. An apparatus according to claim 12, wherein the cavity 1s a
blister formed in a base sheet and the 1lid is a 1id sheet, the
apparatus comprising a filling station at which the base sheet with
the Dblister 1s urged into the reservoir, and a sealing station at

which the base and 1lid sheets are secured to one another.

14 . An apparatus according to claim 13, adapted to handle elongate
lid and base sheets, the base sheet having a plurality of blisters

defined along the length thereof.

1>. An apparatus according to claim 14, wherein a wheel is provided

at the filling station, the base sheet with the blisters formed
therein passing around and travelling with, the wheel, the wheel belng

partially immersed in the reservoir of powder.

l6. An apparatus according to claim 14, comprising means for cleaning
the surface of the base sheet on which the blisters are open, before

the 11d sheet 1s secured thereto.

17. An apparatus according to claim 14, wherein the base and 1lid

sheets are wider than the blister pack desired to be produced

therefrom, and trimming means are provided for severing the excess

material therefrom after the sheets have been secured together.

18. An apparatus according to claim 17, wherein the trimming means
comprise a palr of trimming rollers between which the 1id and base
sheets pass, the trimming means further comprising at least one
separator member for preventing the excess material adhering to the

trimming rollers.

19. An apparatus according to claim 17, wherein the trimming means
comprilses two crimping means, one positioned at either side of the
sealed assembly of lid and base sheets to crimp, and thereby grip, the
edge portions of the assembly, the crimping means each being provided

wilith a severing device to sever the crimped material.

20. An apparatus according to claim 14, which comprises means for

altering the path length of the base sheet upstream of the sealing
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station, to maintain registration between the blisters on the Dbase

sheet and cooperating means at the sealing station.

21. An apparatus according to claim 14, comprising blister-forming

means for forming the blisters in the base sheet.

22, An apparatus according to claim 21,wherein the blister-forming

means are rotary means.

23. An apparatus according to claim 21 or claim 22 wherein the blister-
forming means are adapted to form blisters with a side wall which

extends at an angle of from 40°-60° to the plane of the base sheet.

24, An apparatus for filling blind cavities with a quantity of
powder, wherein the cavities are provided by a plurality of blisters
formed 1n an elongate base sheet and disposed along the length

thereof, sald apparatus comprising a reservoir for containing powder;

a filling station at which the base sheet with the blisters is urged
into the reservoir; a wheel at the filling station, the wheel being
partlially 1mmersed in the reservoir of powder; means for urging the
cavity, with its open side facing at least partially downwards into
the reservoir of powder and for withdrawing therefrom the cavities
having the quantity of powder therein; and a sealing station means for
applying and securing an elongate lid sheet to the base sheet to cover
the cavities having the powder therein; wherein the base sheet with
the blisters formed therein passes around and travels with the wheel,
wherein said reservoir is rotatable about a vertical axis; and wherein
sald wheel 1s rotatable about a horizontal axis at a velocity which,
at 1ts circumference, is substantially the same as the velocity of the

powder 1n the reservoir where immersion occurs.

25. An apparatus for filling blind cavities with a quantity of
powder, wherein the cavities are provided by a plurality of blisters
formed 1n an elongate base sheet and disposed along the length
thereof, said apparatus comprising a reservoir for containing powder;
a fi1lling station at which the base sheet with the blisters is urged
into the reservoir; means for urging the cavity with its open side

facing at least partially downwards into the reservoir of powder and
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for withdrawing therefrom the cavity naving the quantity of powder
therein; a sealing station means for applying and securing the
elongate 1lid sheet to the base sheet to cover the cavities having the
powder therein; and means for cleaning the surface of the base sheet
in which the blisters are open, before the 1lid sheet is secured
thereto, wherein the cleaning means comprises a cleaning member
rotatable about an axis perpendicular to the plane of the base sheet
the cleaning member carrying a plurality of teeth each having a radial
width substantially equal to the gap Dbetween adjacent Dblisters,
rotation of the cleaning member being synchronized with movement of
the base sheet so that successive teeth wipe successive ones of the

gaps as the base sheet passes through the cleaning station.

20. An apparatus according to claim 25, further comprising at least

one doctor blade for wiping all or part of the said surface of the

base sheet.

27 . An apparatus for filling blind cavities with a quantity of
powder, whereln the cavities are provided by a plurality of blisters
formed 1in an elongate base sheet and disposed along the 1length
thereof, said apparatus comprising a reservoir for containing powder;
a filling station at which the base sheet with the blisters is urged
into the reservoir; means for urging the cavity with its open side
facing at least partially downward into the reservoir of powder and
for withdrawing therefrom the cavity having the quantity of powder
therein; a sealing portion means for applying and securing an elongate
lid to the base sheet to cover the cavities having the powder therein;
means for applylng a protecting member to the surface of the base
sheet on which the blisters are open, except at the surface of the
blisters themselves, and means for removing the protecting member

after the blisters have been filled and before the 1lid is secured to

the base sheet.

28. An apparatus according to claim 17, wherein the protecting member

1s an elongated sheet having apertures therein which register

respectively with the blisters.
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29. An apparatus according to claim 28, wherein the elongate sheet
comprises a removable backing member, and means are provided for
removing the backing member prior to the remainder of the elongate

sheet assuming a position in which its apertures register with the

blisters.

30. An apparatus for filling blind cavities with a gquantity of
powder, wherein the cavities are provided by a plurality of blisters
formed 1n an elongate base sheet and disposed along the length
thereof, saild apparatus comprising a reservoir for contailning powder;
a filling station at which the base sheet with the blisters is urged
into the reservoir; means for urging the cavity with its open side
facing at least partially downwards into the reservoir of powder and
for withdrawing therefrom the cavity having the quantity of powder
therein; and a sealing station means for applying and securing an
elongate 1lid to the base sheet to cover the cavities having the powder
therein; wherein the sealing station means for applying the 1lid sheet
comprises a palr of sealing rollers mounted in cantilever fashion, at
least one of the rollers being mounted on a self-aligning bearing to
malntain the surfaces of the rollers substantially parallel to one

another.

31. An apparatus for filling blind cavities with a quantity of
powder, whereln the cavities are provided by a plurality of blisters
formed 1in an elongate base sheet and disposed along the length
thereof, said apparatus comprising a reservoir for contalning powder;
a filling station at which the base sheet with the blisters is urged
into the reservoir; means for urging the cavity with its open side
facing at least partially downward into the reservoir of powder and
for withdrawing therefrom the cavity having the quantity of powder
therein; a sealing station means for applying and securing an elongate
11d to the base sheet to cover the cavities having the powder therein;
and means for measuring the weight of powder from a predetermined

number of blisters, before the 1id is secured to the base sheet.

32. An apparatus according to claim 31, wherein the measuring means

comprises means for transporting the powder from a predetermined
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number of blisters, before the 1lid sheet is secured to the base sheet,

to a welghing container.

33. An apparatus according to c¢laim 32, wherein the welghing
container 1is removably mounted in the apparatus and is adapted to be

recelved 1n an external weighing device.

34. An apparatus according to claim 33, wherein the external welghing
device 1s connected to supply a signal to vary the filling conditions

1n such a sense as to maintain a substantially constant weight of

powder 1n the blisters.

35. An apparatus according to claim 31, comprising means for altering
the volume of the blisters after they have been formed but before they
are filled, 1f the said measuring means detects that the said welght

deviates significantly from a desired value.

36. An apparatus according to claim 35, wherein the said means for
altering the volume comprises a member which is adapted to be pbrought
1nto contact to a variable extent with the external surface of the

blisters to produce indentations therein and thereby reduce their

volume.
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