;e3estp$L6 TtLX% 1 Capsules This invention relates to a process and an
apparatus for formng capsules, for exanple f or the delivery of 5
pharmaceuticals, and also to the resulti ng capsules. A variety of

phar maceuti c mmm\ materials are delivered in capsul es. \WikbMMR]
mat eri al is ‘\ material such as.a powder it may be encl osed 10
in a hard capsul esmabpi cal ly of el ongated round-ended cyli ndri c#6lé&hape,
made in two pieces for assenbly around the material. Both |iquid and

particul ate mat ericapamdesbe encl osed in soft capsul es, theﬁtﬂmmmmmmmmmel ng

made fromfilns of a soft elastic polynmer which are brough
between rotating dies that have cavities in ,lair surfaces. The material to
fill the capsul es 'J]‘l‘SLEa[lp'lVIe@@lbét wedatenetd & nBracesheanill am defermaliug o t he

cavities; as 519 &Lrg{gltdggrﬁ f3| I %rc%bpgefﬁgraﬁgah.e_l V%hq%l egt toget her

by applicati on of ir essure at t types of
capsul es & e pimmmﬂqﬁuﬂa}d@lfsnoﬁfﬂéea 8Pntei the. rgpelpdndi vgrsfultaser nopl asti ¢
polymer filmnms using dielectric heating ( or radio frequency heating) has

al so been known for many years. In this Erocess the two pieces, of
thernopl astic 25 rat@iityacé pHEFPREREH. HRiAeBRAOPEBSED Maltedtilde 2 Dr one

el ectrode anqa@1f¥é¥éd”£ﬁ‘ﬁhpshh%se|eWhéﬁdeﬁhérﬁaEéﬁiﬁgd1@p§§ther and a
radi o frequency voltage is ttaeﬁgtl i,e ween the_el ectrodes. This edcggss is

however appl iR&BFE-BHTYE (4 & r?élt:gr PEI & RA'ERTha em§4’3(53e3|e§tﬁ
dielectrixn| obs argexd dapsueamuvpigedayepft banngaz,edowmdt%ﬂdmge say

20-60 MHz, for g ‘ﬁ%ﬁ?%foéﬁ/a i ny%n%téfeo%hs\gwaDﬁg‘g?%gr ¢, vveI din Saw_DOﬁnd

hitherto been~¥oh d sul e % po yiers
whi ch are desthabhytesdal i n Bedd rlg-qyaésanéspﬁﬁﬁlgﬂlgh@r rmdmnlc’dalrsay 25

MAR 2003 -2 Tfas &S&Qée&'ﬁt%ﬁe c‘cét%tue@g vcﬁegak'caggsﬁ%wlﬁélﬁ

t her no- wel dabl e mater1 al descri b hy Lavaud GB- A- 908 344, the strips

of film passi n§Bef WbBA %tﬂ (fsoqtnteola\%llt?hppllréfmﬁi’-l Wé’-lézlbe B R KIPLDF or m
opposi ng bsrecegeehert Petwenesses tiien dieisnghbitl Ir@drcwctah,la;imi ethmal to be

encapsul ated, and the | s then bein I ed £t et her ing a high
frequency el ect’Fi-t ﬁﬂt%%ﬁ?sbet eeﬁ"attl'ﬁ':gJ‘WL?L ?‘gr s‘if?/‘é%‘Pﬁa% %en be cut
fromthe stripapPhéedsbeohedn |l diles tahartﬂ@elfa.tlm tdef]d):rematpsutthee
nedi ci nes has S been n r ﬁ§@ng: 4 154
636 (Mtoyama e qt, efL ?%l Qtlf(@ élcg:bel ng ng%dgél 5 %d#teésq:’ g%(\}f\\n th an
el ectrical i rrpuleséehéatietowqfﬁ%f d%(:lﬁi%ﬂtlcﬁéﬁtopoﬁéf weedy -arol At e pol ymers
such as hygdroxypeopyk gethyé Liedd Ul Ggh aVbeal o2 b‘éﬁwmréré hat can be

digested. Simlarly._ EP-A- 11 07 degprlbes nuf act ur
t wo- conpartnenﬁm?8¥%vcﬁﬁgﬁlé§]?mﬁéﬁaﬁ 1 L that 3E%¥i d%fatln
hydroxypropyl.mathwbtasthulp$5ﬂmhtH&Uaﬁewmlm@ddwameqyﬂxn|hEdtmn@xample to
provide diffeE%BEoS?EEBLL£E§eﬁéating) has also been known for many
s2arg. In this process the two pieces of thermoplastic
25 material are positioned between opposed electrodes (or
one electrode and a base plate), the electrodes are
pressed together, and a radio frequency voltage is
applied between the electrodes. This process is however
applicable only to those materials which have a
30 significant dielectric loss index, for example greater
than 0.2, over the range say 20-60 MHz, for example
polyvinylchloride. Dielectric welding has not hitherto
been considered suitable for welding the water-soluble
polymers which are desirably used in making capsules for
35 pharmaceuticals.



20 According to the present invention there is provided a process for

maki ng- capsul es, the process using two filns of a water-sol uble polyneric
material, and the process conprising the steps of deform ng the igbﬂ@Z&ﬁ 25
forma multiplicity of recesses, filling the recesses with a flo

filling material, welding the filns together by dielectric welding at a

wel ding location to forma multiplicity of enclosures containing the

filling material prandetdfi B9 1R thiild e@a@nelosw eskfikMdhr 3@y enai ni ng
parts of the filns so as to forma multiplicity of capsules. The filnms may

be subj ect ed A" téhe-hemy HedpS i Q‘aﬁleﬁrléill thy? @ﬁsdﬁrflfb@deﬁ%f Ledaicorist or at
a single 35 dmoatden. 328y framgtar igld dMheasansieRsidly HetwrGhe rRgatd on

avoi ds any proble regi.stration of MAR 2003 - 2a recesses
with the welitfy i %tttrh &%T%érerﬁélmﬂ%ﬁz%&fhmﬂ?%@gdefi ned by two
oppolsed et eclféwl@@es Wrudrcél rt‘eftfeh st&}sortﬂfaedaetml@etﬂiem,e@n\ciﬁm aMirdacﬂkaﬁi_azLomerl
suppl y means n_provi de a hi r ncy. -l ectrical .supp e supply
may in princtp %% been%éfp%ulfarteeﬁﬂ r?&geqtgﬁ\efy %ILI&E %3 ]ﬂ%‘ﬁﬁfl Ysual I'y

bet ween 10 Mtgeatiged G0y Miplbiotg st rh:mjerﬂraqurﬁrmy eerleeqmasedlmrany enmtted

radi o waves. bégﬂgé?gg%%%émﬁef org,d %Méﬁse Cg‘{a %qufgeﬁt y be nore

limted. For exanp e supply frequency .68 MHz. A
tuned circui Ehengthio el Beg rigaldfy & cftté'dert dhan |gelat sneof t he

el ectrodeg, é@éaﬁg(@mee hd®i d 10ed 1l d Glido r@é/erpqcrpcswrefdleqn&g; WeEdl oNne.
el ectrode and ground potential. 15 For exanple a tuned circuit conprising

an induct or 5PH BAMRLRAErIRIUS P shrizd tiR BT (R det hed@ne
el ectrode angi ureupdip®tiemided ,b hehdtmed itest dn piedfierabl ol sesongding at

Gl ectrodes. dBIPRIAG PRESE! ity | et B bR S RAB L Covar ds
arid away frpoleaehsoshen,as dﬁ}&iiwmmylf |t ol bee hehbemd gndszkso
bet ween &aenpomgfgeehg@ycge Besect el e Wi tdy a1 d LAstepne. ©f 21 hepyg
describes the manufacture of two-compartment soft
capsules made of films that may be of gelatin, or
hydroxypropyl methyl cellulose phthalate mixed with
gelatin for example to provide different solubilities.
20
According to the present invention there is provided
a process for making capsules, the process using two
films of a water-soluble polymeric material, and the
process comprising the steps of deforming the films to
25 form a multiplicity of recesses, filling the recesses
with a flowable filling material, welding the films
together by dielectric welding at a welding location to
form a multiplicity of enclosures containing the filling
material, and cutting the filled enclosures from the
30 remaining parts of the films so as to form a multiplicity
of capsules.

The films may be subjected to the said steps at a
plurality of different locations, or at a single
35 1location. Performing all these steps at a single
location avoids any problems with registration of the



5 electrodes, to provide heating of the filns. At |east one of the

el ectrddes may conprise recesses conplenentary to the shape of the recesses
defined in the filns. Retaining neans may be provided for retaini npg,tmem}
films agai nst the or each el ectrode duri r\z%cv\_/el ding, and the 10 retalning
means may operate by suction. The polyneric filnms are preferably forned
into a bag before welding, and the filling material is introduced into the
bag prior to wetebsgs Wt CL1as lwNei Sean hag maybe formed by

wel di ng together the fjl ,ang thiI?wel %%%@%a%%e pe'rngrﬁr)ree étjls(’{i%lgg heat ,
or by diel ect ?%?t%\%l?d}%gfe@fée 3fn 10 1 P IR e e ddrseditbic otading a

wi der film ofbé hergodedetdgetider i edd teo dafide 4 asgd | The
recesses nay ,%) f ]:r-ch?dd by ul di{1 2U pref erabl %“%BI acl nlg} tlﬁl@éarfsf | s
agai nst a nou %‘héw ng % %ﬁlﬁkbl J'g‘?ft“ife Y &AFTeCabriwapondi ng to the

shapes of $he recesses to be forned. The filns may be noul ded by suction

into the cavities rial smy be softened prior_to noulding, for
exanpl e by heati ng?h%shﬁféﬁgar{'% TE ATyl e [1?1% ‘e\erd eEIRYE of the
process nay beepéednrhdtHatanhe2@aieis ocstially ive twidarh R84 hengqroud @i ng
recesses woulpiihe wlef i yied; A4 el Jd I des.The cutting out of the
capsules is preferably perfd(}}ﬁg?%@%u%elen%&%% e hHESE 3n al so
be i ncor por at’&®F 1N ¥HEEHel dhPradcitodaerainrd 4ie mhaiaterdfal may be a
phar maceut d cat requstidis neapres efcvd Vi @nddswi d.ph rd i.al may be
pol yvinyl alcg Olue whi ch i sbﬁwg,};r sol ulbl e and 035%)%8&%5%3555%{%634%%% not
edi bl e. ~ Wher e the Taps dies i mtenity (F O KMHRved X fomaskanpl e wher e
they contain cizrud tvirey- 12008l ectk i Jghardmetibdgal cPra @ Tuddd tdenals

suppl enent ), { i ould be edible. It, my for exanple be
gel atin, or aé%t%%%%%e’”?eﬁ uﬁ%loagﬁﬂc?erﬁqi\?atq?%éjﬁdrr%@%ﬁ}aé’ iR may be
hydr oxypr opy| C3fBte4et &etasye onghigde S islapprdovwad et gt it .

phar maceuts catcsr afidhpe f0adi{ReiNG dJ1di oy cade E464 in Furope).
The pol yneric_mater,| eﬁ st not c%%tdé{lﬁg any alr%lwl’frI eaélr J‘tn(;%ﬁcékofd@int Ves, but
may contain CEHSTUNRY SdtFeFs S oot fie @armctag) yasdrslemmone , di- or
tri-acetate, areginmhr and Grones RAfaiE 1E4 the aufd@shicisqrs, these

conmpounds al i edi bl e and dispersible or soluble in water. It may

al so cont ai n%g:éﬁéeﬂs%%l\yaﬁe\%msé&&ﬁgaf CWRNT SRSeaRdded LWEZTRE. O her
sui tabl e cel |afl ddw deripdat.i ves are hydroxypropyl cel | ul ose (E463), and

nmet hyl ethyl 15 cellul ose (E4b5). The invention al so provides an apparat us
for making and filling capsul es by the nethod specified above, conprising
one or nore stations operable to inplenent 20 sequentially the steps of the
met hod specified above. In a further aspect, the invention provides a
capsul e forned by the nethod or apparatus of the Invention. The invention
will now be further and nore



25 particularly described, by way of exanple only, and with reference to

t he acconpanying drawi ngs, in which: Figure 1 is a schematic representation
of one type of dielectric welding apparatus; 30 Figure 2 is a schez@ MﬁR 2003
di agram (on a reduced scale in conparison to figures 3 to 6) show ng a
apparatus f or produci ng capsul es; 35 Fi_gtgre_ 3 is a schematic vertical
section through the bag-farm ng station of” the apparatus of figure 2; 25
MAR c003 Figure 4 is a vertical section through a filled bag fornmed at the

filling station ofxfLOUiE 2 ol AUEENInkS rAcSGROMANIL IRIIHiCAl secti on
t hrough the welding staitron o igure 2; "Figure 6 1s a schematic verti cal
section throughefarapluchpugbdeatPyRref BrRgue@ay IPrFigpste orhies at@erti cal

section, on anli“BJgaEgﬁdf%ﬁﬁ\Eetot Reowgh da ¢ PH 2 S R R4 hecappanat us of
figure 2; 15 Frgure is a schematic diaggram of an alternative apparatus

for produci ngheapsyl 88y BRdaFSQEIE [6G ¥ixhy &t i1GASS&dts dHalthd ew of part
of the apparatygceioliiegur @ B prdkrikef eldatigg @ ity e il kdi s shawsst .
schematically a wel ding apparatus 10 for_ use .in wel ding olé?marl c material
12, which may©B& 8f ith§estiesite OdfiFaria STRYE! S GrisftfeS TRt 2ri AR TG 3 a
cel | ul ose der iryathwe sagle asF 2hahydraeegeomdr irmtédyin cethd uf Tises. Two

el ectrodes 14_defi.ne between them.a \é&]o g o§oati on_or_wel g%}gg fst atg’ on 15.

A pover suppl FEEBLFAGE G805 Mitgh N qug}n(%’eé{supplf VTS ot et todss 14,

In this speci hivednisen tHee dreraadii @i dqtapendus sy sedl ¢ ing hesbride

convent i ong ix%ttallgj.ﬁ%zﬂﬁfzﬁ?rmii‘%ﬁéf%e and dn-pakticular to enconpass a

frequency ‘such as whi ¢h 1I's perm ssible for use in Europe for
dielectric welding of polynmeric materials. Each el ectrode 14A, 14B is

supplied with the sae Jogthet OIENS! L6 roelerdABols coRRESt At i augh a
t uned , A . L

before welding, and the filling material is introduced
into the bag prior to welding. At least one seam of the

15 bag may be formed by welding together the films, and this
welding may be performed using heat, or by dielectric
welding. One seam of the bag may be formed by folding a
wider film of the polymeric material to define two
opposed films. The recesses may be formed by moulding,

20 preferably by placing the films against a mould having a
multiplicity of cavities correspouding to the shapes of
the recesses to be formed. The films mayv be moulded by
suction into the cavities. The material mav be softened
prior to moulding, for example by heating. As indicated

25 earlier, the several steps of the process may be
performed at the same location, in which case the
moulding recesses would be defined in the welding
electrodes. The cutting out of the capsules is
preferably performed by punching, and the punches may

30 also be incorporated in the welding electrodes.

The filling material may be a pharmaceutical, and is
a2 preferably a ligquid. The polymeric material may be
polyvinyl alcohol, which is water-soluble and

35 biodegradable, though not edible. Where the capsules are
intended to be swallowed (for example where they contain



35 circuit 20 to earth potential. The tuned circuit 20 includes an inductor
22 and a capacitor 24 connected in 2 5 MAC 2003 - 6 series, with the

i aductor 22 connected to the electrode 14B and the capacitor 24 t @ HeidAR 203
This circuit 20 has a resonant frequency at which its inpedance is a

m nimum and its conmponents are sel ected-sd the resonant f=equencT ,%5 is
at (or close to) the frequency of the supply 18. This allows relatively

hi gh current to pass, w thout generati @%.hi. h HF voltages in the vicinity
of the el ectroBe®h2mafG & £&t Podls i&lgpé aPeBPpPBYREEd WEh actuators

26 which nove thevpkecls agesridlt ehanuds be adaylkronteagh, Ofber example
i ndi cated by the doubl e headed arﬁrhow_;%luTt;gsea?&jtﬁrjatora 26 _nmy be
hydraulic, pnetfaffcdtdr el et Srechancar-<( FE PSpe ?eaﬁ?F\y/VﬁpparFéDrﬁ
that 15 alt er natdaw@lly dne nelvedder dgel moiayipt ope 1f meetlyl andllhtosthewhlieh

novabl e.) The apparat u%elép ﬁ&lg&%d Ji&ﬁagglé&%élcgwt@gélgaﬁggr . HFHO(%gLy, t wo

sheets of po yr%esr CEtrat eri a are between the elec s 14,

which are then (lredoghtinddgeatvs By Hhite cedeudtérs 12GEubopkanpThie sheets 12.
The pover SUpplpﬁ%Jy%\ Sid wWaed-on, @and the mﬁﬁw angahgwehll_%rb{%%g{&eé

heat ed between thé el ectrodes 14 because of dielectric [osses in
pol yner. The oppisidd igced Wt B tF eSO BESofEChoR SeABYERTCT f use

t oget her, whereasdne quiefefECefontdH Chiiar @v nrgontachewi,t Brt heeleaedr odes
14 remain 3{ the tenperature ]%Lnt he_ el %tctrodces 14. Féus the sheets 12 are
wel ded t ogetheMAROTHRA et  BhE It £1HEY A6 T& amPedhECHEN T 2150

el ectrodes 14, waichafddibha 803 apiswars idtle tdmesdlvdlel éat vades .14 Icamde

retracted to re e I ﬁﬁ@_e‘; F-;ze le ,a r..supply 18
wor king at a fr%%ﬁn%@%?ﬁ#% aént a véé{likgg%gs’ gié%a (:)Lut4 ggf%\é%ﬁ{\oduced a
satisfactory webehjonte sh@eis8 bf HydrexyproRRlarmdiiuloskl dieoseadiivegs ckness

35 about 0. 1-0.2-0M,dfoBybidBy Pl c@bbulosk Siedds ) S Lhvheaged hak el ding

coul d be achi eved in the nmanner 2 5 M~ ~00~ described at various

frequenci est> f gfeekbrpte (R4®he range 1 Mz to 100 Mz, and for sheet

t hi cknesses up to about 1 mm wth the welding tinme changing as the

thickness increases. _This process h S belgnvfc?eusnd to 5 pﬂroviﬁd& jood }(qijal ity

wel ds wi t hout damagi T t HEVRRF YRR 65 RAalt e | 5SS &t AP 3F A5 di Gy Teing

i oni zati on, ar camg, £ bl magcapsuteyrbayatihemafhshepmmtidiicdl adooyef ,ound not

to occur. comprising one or more stations operable to implement

20 sequentially the steps of the method specified above. in
a further aspect, the invention provides a capsule formed

by the method or apparatus of the invention.

The invention will now be further and more
25 particularly described, by way of example only, and with
reference to the accompanying drawings, in which:

Figure 1 is a schematic representation of one type
of dielectric welding apparatus;

30
Figure 2 is a schematic diagram (on a reduced scale
in comparison to figures 3 to 6) showing an apparatus for
producing capsules;
35 Figure 3 is a schematic vertical section through the

bag-forming station of the apparatus of figurs 2;



Referring now to figure 2 an apparatus 29 is shown 10 for nmaking filled
capsul es, particularly intended for the pharmaceutical industry. The figure
shows schematically the path of a strip 39 of polyneric materi b MRUGI as
hydr oxypr opyl nethyl cellul ose) through successive processing stations: a
bag-form ng station 30, a recess 15 formng station. 32, a filling station
3a, a welding station 16, and a punching station 36. The material 39 enters
the apparatus 29 at the left (as shown) and advances through the apparatus
29 to leave towards the right (as shown.). Prior to the bag-Form ng station
3U, 20 two sheets of polyneric material, both in the formof elongate
strips, are broughtriggetherid nu aldrgiment sanrdiohl -8.-96per al Ifyilvjfa%?ilg%%

pl ane. The two_sheets_nmy, be parate initially, but are preferably r med
by formng a foPde8 &fo etfri,ﬁ 3608 Wid€r9%ERI B339, so that 25 the
fold 38 fornms the bottomof the folded strip 39, which is therefore open
along its top edge 40. At the hag-form stati.on.30, two pairs of

el ectrodes %2 are bféﬁlglﬁ% %olgset%gsrgqeo é:lq%nﬁ] Fd &t 85 S8 C%0 HHGHEE R wohe
transverse |inegldingTheaelertafodadgwr® &ie arranged as in the apparatus 10
of figure 1 to provide welds along the lines 44, thereby form ng an
open-topped bag in the region 48, bounded by the welds 44 at either side,
and by the fold 38 BéfiBAEh® Thet tTHIRNAdHSe Voridsads s44 texire nthdowmh t bhehe
fold 38) but dgunRehigxtepsdcadd dhewawd @ the top edge 40 of the strip 39.
After this gag z ~ 2l\§/|~’? 2003 has been forned, the strip 39 is advanced
by appropriL te rollers 50 (or ether drive arrangenents) |ocated al ong the
length of the stripr3gurdhe {old efexr hitadr scydiangednt @iV He;agcurate

i ndexi ng of thg s;rip ﬁ9 at. each SS noy nt . '[{}10?1 tri%39 next™ nopves to a
recess forning®Stat o339 (P iloH S5 hitoF PERERGS PSection in
figure 3, the baguferded at the station 30 is clanped 10 between two noul d
tools 52 each of which has a nultiplicity of cavities 54 form ng an array
across its_face. Heating elenents 5& are provided behind the tools 52. Ar
passages 58%are proVigagct firbugh IHERHGIS BRoresmedniecat e mid thieach
cavity 54, andagpRUYBPuE [bS sesARHltAtRMI: .t Rggend of each air passage
S8. Wth the strip 39 clanped between the tools 52, the heaters 5~ soften
the material 12, allowing it to be defornmed by drawing into the cavities 59
under suction provi #égubar9tihe purgstiRallteeddahiang viiemperatge: ang sHetion
force 20 requi |_will .depe the size of the cavities 54 and on the
nature of the éggg%é}lsogptﬂgg%&?%bp' 39. After the material has been drawn
into the cd% ties 54, the station 32 is allowed to cool, setting the

material to the newzshape;nd N chithe hag hasan %rch%%ggcfivéaﬁf%sfs 60 25

formed across eaia&vval |. (It _is envisaged that recesses _ e fornmed
in. both oppos&d*G#afFs2BP At Hay’ e fithdleldapeured vmayipe
symetrical, bwatartielnali vehich heacdps Hresimpsti®1kqr pec federesses in

only one wal | e n f.igur t ti.0 2.1.s..ndicated_as 30
produci ng si X g%%ﬁgr{aﬂgggggéasi BOé,d%taesl % pﬁc%ﬁl%geagﬁgﬁaﬁWmc%ﬁﬁ as
twenty-fivé>r eB¥dsesvpgorvl| BeBe ¥ cistedi lsisful t dweoedlegtrodess InyeAsnéwo

hundred recessggtween them a welding location or welding station 16. A
power supply 18 provides a high frequency supply to both
electrodes 14. 1In this specification the term high
frequency is used in the sense conventional in the

30 polymer industry, and in particular to encompass a
frequency such as 27.12 MHz which is permissible for use
in Europe for dielectric welding of polymeric materials.
Each electrode 14A, 14B is supplied with the same feed,
but one electrode 14B is connected through a tuned

35 circuit 20 to earth potential. The tuned circuit 20
includes an inductor 22 and a capacitor 24 connected in



The bag with wall recesses is next advanced to the 35 filling station 34,

at which the interior of the bag is filled with the material required

wi thin the capsul es. 2 5 MAR c003 g This step is shown schenalzigclemﬁ n
figure 2 as capsulefilling material 62 being poured into the bag at 64 from
a beaker 66. The bag mar be over filled,-as ray be seen in figure 4, to
ensure that every recess 60 is entirely 5 filled with the material 62,

there al so being a substantial surplus of material 62 within the bag. At
this stage thissréxcesy it EhealneRCRErd 4 HeraRe wed | & ethofelhetbageapart .

10 The f111ed a0 e diRYeapke ikhe wal didigestall of, 16, shown abgonla Ligure
5. At this station two welding electrodes 14 are broud%t together to clanp

the bag. Each HSBET0dE rEAUGBLNES AT oyt Df 1Besdanes I & nmindmifce, and

these cavitiesn iald GvmdnRnlke arecessiasc &l i o Jepe tes Hackt akt-efuthebag
has i ndexed to, t he meldugg}statlon 16._ The rel ati elg small _site of |
phar maceut i tal+ T &fs Ul s D&Yy D dirgiprodicet the otjephey with LhéSneed

; or the rece&gg&m%)ﬁélaﬂ%$ylyMHﬂgHfu%ffﬁﬁtieg 5gsgnp@§@§o@trequireﬂent
or accurate indexing on.t. ive chani sm 50. Figure shows the

wel di ng statié??ﬁf%ﬁ%??ﬁﬁ%ﬁ%?%thg'§§'51%?0§%% Ybﬁé?ﬁ%¥,oglﬁ ing the
opposed wal | s efedthrwodsg tdoget her (apart fromthe parts of the bag walls
which formthe recesses 60). This forces surplus material 62 to the top of
the bag, at 72, but allows the 25 recesses 60 to remain filled with the
material 620 (If rcfuw rekectienias slhmyoradfp pusvaded whthpagpsatogst be

provi ded, simjarytoch psee uged diedthendesess L8LALRE §takiQ) 2o Raohder
to ensure that the recesses,GO(%ftaln t heir | e cl anpéd at the

%grngmhl e
wel di ng stati oRCBRF 6025 FHELGRASH Y stiati SRwR6Si 8eefedt #FEaM yecondbeEEd as
descri bed abovectwatetati®mdw Yé qurdrdusoct haheunpatast uati en«efciche supply

18, the two sheets of the strip re | ded. toget her over the whole area
of the bag mal?@?ﬁﬁffﬂa he Qéiéﬁfg%ﬁb%fygﬁglggcggggée%ﬁ.tgﬁFs 35 results in
an array ofl5fidlecrnapswbs @ hekeateddantigbhnbet édxedgether thy ather of
wel ded strip 3 - c003 - 10 After welding, the array of capsul es
is nmoved alongg?omggﬁﬁ%%ﬁfhg station 36. As the wel ded bag | eaves the
station 16, rollers 74 either side of the strip 39 nip 5 the top 72 of the

bag, which causes thgessppArisci@mtesi ab 62ehioihe cher ggd; back jakengdhe
S runs into the_next ba ,being fllteggat the filljng
y

strip, so the ﬁugglg runs into tth g N L JLhe fill.
station 34, thbs*Feddici iEC ofP ST i Aht PRYYIGS LS Bahssd h&TiEniRtieg=%ver
filling of 20hebbageecAt thheehamichodgs st 4t i whi8B are then brought
together by the actuators 26 to clamp the sheets 12. The
power supply 18 is turned on, and the polymeric material
12 becomes heated between the electrodes 14 because of
dielectric losses in the polymer. The opposed faces of
25 the sheets 12 become hot enough to fuse together, whereas
the outer faces which are in contact with the electrodes
14 remain at the temperature of the electrodes 14. Thus
the sheets 12 are welded together at the locations where
they are clamped between the electrodes 14, and after an
30 appropriate time the electrodes 14 can be retracted to
release the welded sheets 1l2. In one example a power
supply 18 working at a frequency of 27.12 MHz and a
voltage of about 6 kV produced a satisfactory weld in a
sheet of hydroxypropvl methyl cellulose of thickness
35 about 0.1-0.2 mm, in & time of about 3 s. It is
envisaged that welding could be achieved in the manner



1C accurate indexing is again required, on this occasion in order to align
with male and femal e punching parts 75 and 76. The nmale parts 75 have a
cutting-edge of the size and shape of the recesses 60. The femal e )daMid b
formcorrespondingly sized apertures, so that as the punching 15 parts 75
and 76 are brought together, the filled cagsul es are cut or punched out
fromthe welded strip 39. Referring now to’figure 7, tine resulting
capsul es 80 consist of two halves 77A and 7713 fornmed fromthe two 20
opposed sheets of the.s_tri 9 .. . ed around. a_continuous seam 78 to
define a cl 05885\9&1%?3 £ |‘”§5§ Ni™z ﬁéeguﬁ%7%1 o %é%%ﬁ% tRhetB0l yreri ¢
mat eri al el t sadgei AgMize tweldiongiHr ocass, far betaek of thbtkees sas ebp atof or ns
around the th ded_seam: i NS4 f h capsul e 80, so that
after the cap%u\égg ﬁa\@’bg?égﬁcbt?l%oﬁ%%%‘f%ﬁ% %%%Iggiﬁssg}il%htly t hi cker
around the sedamiz&nehise ivezeasatat UMl HfPTPresapsas ebe8 ablwdstd he

material 62 t%KQ%ithgd%d giRaly dya gie Wﬁ@g@u@fdggééﬂg ggﬁ%;§é§¥@g§bge

delivered with such a capsule 80.” 30 By way of exanp _ :
m ght be of eMa%eséidal asKapd BFF et hPrl 72 whei dercThe . uBerning
cel lul ose deriaat ineeresaiicas dw drexynsopylareshy| reghhuhese)of et

e
39, and so for the walls of the capsule, has advantages in view of the
proven use of such 35 material for pharmaceutical applications, and in view
of its solubility irefst@ngntbw tsol| abdupé poxhcaghhestss 292i5 MGwR003 -
11 The soJubilit f. the .capsul e walls nmeans that the capsules will break
down qui ckjr@ i%woj‘a%ﬁgﬁrtgnt% ﬁs‘?‘%rﬁa ?uiﬁ%f nBaJFF%%u{L%*fo é@EeP@P ag‘éro’f:g‘?he
phar maceut i calphdoracewonms lappldestivns The §pgedeothoekeashenmyibelly
excessivel y fasi, FJJ%;}%}Q?E acasséani;&r:iéO&f%éi%&fgcrﬁgﬁggg gr_(rsggﬁogg of

Ing, be efbedded in addi a

sheet

taste and han t he capsul es m ght tion mat eri al

such as a sugadlYEEHYRIPIOr Npivedet hstesedr thrpegs svrabesiveating to

sl ow down rel egsseddidd dtsmtannes ens begrrbbaideserhptbanaf theouekding
arrangenen£§, 1 hat, direct cont%%t 1S n??e petﬁeen the el ectrodes 14 and the
sheet 39 of° net @ alY ity Akl Hed. 2 BAFF L &P9sRbRESOBonftonPy YGSEdRE n
dielectric welsliaigiaar €165 amwetl a equnckingr staedonTBES Ther gasesikhess

accepcability C h eutL.c S in.avoiding the use of
a potenti al so%%éelr%fiﬂ{c%nﬁgrﬁ%%{?%n?@gg?t F%EI ?F‘F? i?ﬁsvigg\?/”@f) fffe f fibrous
nature of commdVaRes cFhrrUEr | Wre. 2RPpAREHEUREr tadlaavagsocpkrihetpeesent

20 i nvention |§iém@l(é§KgEEWﬁpjesPﬁgo@aﬁobehglbggde&hﬁnblgghqio hgpl i quid
may be a s%utlon qjé ak_rgh%{]nac \utlgallé ?CtI.VE "Eteﬁa' al, or a nedicine in
liquid forfi ofYArFHutSiYn B L HAST MacBREFEAF maPeFfalr™ P8 EPgli 8% or a
phar maceuti cal ¢yomrdtieestorip®r ardebrbugbtdtogBtBerwikl abe gheadr! ynd in

under stood thal {hefdi 1) ne Bl eri abiyst bengoppa!thle wlth the mierial

of the strip articular that water and agueous™s dt iFons are not
desirabl e i n vPeRREFCE hEnhi il §y soPubl argapPiré=stbie foaied byefdemivat i ve.

30 Many vari at} ons)@ngi rodhdd cakbonsngey be Hadeake fs%igp@@r,afsaslggrs%cri bed

above wi thout departing fromthe scope of the gresent I nvention.
exanpl e t hé2or #e8® 6114 8 iR ariiRgPoF&PMoRE36hend L Redr 865348 B8r i ng

station which is therefore open along its top edge 40.

At the bag-forming station 30, two pairs of
electrodes 42 are brought together to clamp the strip 39
30 along two transverse lines 44. The electrodes 42 are
arranged as in the apparatus 10 of figure 1 to provide
welds along the lines 44, thereby forming an open-topped
bag in the region 48, bounded by the welds 44 at either
side, and by the fold 38 beneath. The transverse lines
35 44 extend down to the fold 38, but do not extend all the
way to the top edge 40 of the strip 39. After this bag



35 32 mght be reversed. In this case the recess formng station 32 m ght
include a heating elenent located 2 5 MAC ~0~13 - 12 betmzen the sheets
39, with appropriate provision to prevent heated nmaterial fr rﬁMAI@%Ing

The sizes of the bags and capsules, the |ayout of the recesses, the number
of recesses formed in each bag, and the vol 8nme of the 5 flnlshed capsul es
can be widely varied. It is also enV|saged that three sheets m ght be

wel ded t oget her a single o ergﬁlon recesses in, t he outer sheets,

so that a two- e%ﬁbe??n%n CTEDs Ul %oﬁFﬁl%e r%ﬂuﬁiﬁ?QQrﬁWP CRRRGpriate
conpartment hel gorl ¢t & f 80 endr natheraﬁrlﬂ’fhearhaze@oﬂ@nsﬁ)eel&md begyn as
separate sheets,, or,as one sh d t th| sheet introduced
between or al ongsf deS'P ar%§c§§ |ca%9§r%%g ET T uf s g &uﬁﬁ?uﬁr%ﬂ?r?§ghly
preferred, but bbhprowﬁﬁerae¢ersuehlaee§ehatoﬁ oy $Ex1§e&E dt daschal so
possible to £il}] the capsules :1v with a powder, but welding
characteristics can e expected to change because the powder is like n to
behave differently froma liquid during the dielectric welding process. The

apparatus of figure @h@a§t9§§”3§e§§ktbﬂgvé§ eeogeeé&@& aféfmge Std i PoRf
material 3. alternatively 2r each bag Id be forned, separately, and
ua

noved between tRé-staki bR EQaFHHFVQ ﬁSﬁdF?n@hOWme@eﬁe%%ﬁﬂiﬁueus strip

feeding, with tbegeeasequenélahgredumeaoatlnhéhetaeesnt@oh@@d&ﬁmﬁ&@@rate
itens, is péﬁfe abl e, E nunbe % ag?ons ﬁe ﬁeduced if nore than
one operati SiEEBeFFEr MBSt §§b OElW & sia%i ¢ aneousl y or
sequential ly. | mdeéedplakhtypefatiavisimsght ﬁakmlpbaee atraheasad®s | beati on,

but’ T ef er ences 1.8 SAELes Al <3kLakkeRS sSabel Lexsdaa Bssish updershendi ng

of the invention erring now to |gure an a rna i veapparatus 82
i s shown, the pBi2nci paF @pSPePERceS PEEMPEREldpParhrasgRothé fogles e52. bei ng

that it lncorpoeeheeneabxlhgowﬂeecee@mn@ashaple@s,qaad thatpthe filnms of

pol ymeric erial nove vertlcagt¥ dowgée gs t hf ough t he apparatus 3S 82.

Rol s 84 SHE | y CORBUBSARRgotis B8t F15s 85 GFf &2h{dPoXyBRrBETFS ned hy|With

cel lulose film ecort sichiipg3a cl2mpelihbeQ@e@dn- tha tpbastﬁzlsﬁﬁetﬁe@téﬂQnBo

formng station 8 t e f.qr m,ng st at i t dge t he
%geﬁ tﬁg rREam;Lar qin J%hlﬂg gg % ?%“%%ﬁ %%

strips 705 are pre Sed "Det ween fetract’a e bar heat ed
to 1 75C, so thedzdgesgaistwekbied cEygatiesr 54THadBreatrt 2oh epgd i ddd t e

strips 85 bel ow e statien 8%@0@1%%%%@ |t)ém93%§:h@‘ar@ aﬂéeseét%g £dDEe

filling material 89 for the capsules is dispensed froma storage vessel 90
via a duct 9P i keguiprd viipe. dB@F@@ Fﬁ@nségﬁlﬁéFﬁlﬁé shat FaniBees s546 and
recess-form ng andthel diatgret afi ahedhate@rtiBat oifstht Beight 3400 MM er the
synchr oni zed, allf EeePAndrar SoECn SRoCH O3 AoTES ERLLFOBE T br ke 17 GRT LR
strips 85 downwa2dliy edlswedstef cb@d .mPetting the material to the new
gshape, in which the bag has an array of recesses €0
25 formed across each wall. (It is envisaged that recesses
60 will be formed in both opposed walls of the bag, so
the final capsules will be symmetrical, but alternmatively
the capsules may be formed from recesses in only one wall
of the bag.) In figure 2 the station 32 is indicated as
30 producing six such recesses 60, but in practice a larger
number such as twenty-five recesses 60 could be formed
simultaneously, or as many as two hundred recesses.

The bag with wall recesses is next advanced to the
35 filling station 34, at which the interior of the bag is
filled with the material required within the capsules.



15 The recess-form ng and wel ding station 93 conprises two opposed
retractabl e brass el ectrodes 95 whose opposed f-aces define 5@@@@g%arrays
of apertures, for exanple=_thirty oval apertures . Each el ec

nmounted on an electrical heater 9G so that it is at a tenperature of 20
about 75C. One electrode 95 is connected to earth, while the other is
connected by a copper strip to a high frequency generator 9%. Referring now
to figure 9, this shows a sectional view of part of the station 92, show ng

just one of t%l@a'srt%gpflsar&wr e%haﬂatm@a@hgcahog%u% 2255Ckasafid ting
w thin each aperture i's a rod t6go hard astic yet her et her_ketone),

whose end is édiveddc SRCSFR H@FPﬁepgurééeéglti’Ogh%t Lefedsubfadd Bt the
el ectrode 95, zam@damiCledhas e dxgalmabobe 04wt Iﬂt‘l@mgapugsl syl eegtdeerdhe

rods 100 are close fitting within the, 3 respectlve apertures, but are able
to nove axial i dBGH-Q ‘ﬂmta?gﬁnﬁélt‘c %?&% d “CHot SSREHN %6 FRuEDE T6pef at i on

of the statd orfi92.eda wiigeH itdie mfattame.lf ér2ned Heremallbe Beihpsa85 i s noved
downwardly by the 35 nechanis 94|n the statjon 92. The Iectr des 95
are moved t owd e TR T PE RS Or];d teel?LzlL wwéég%ﬂdg th) %“2 iM
4Z 2003 al | owtthies fatlame 8hiD msajp\aa:redf@dit@nholslﬂcthen tive amill@dG&y a
punp (not sho *%?%] adihe bores 104. Each film 85 therefore deformns
to forman array of t recesses All these recesses are full of the
material 89. 5 The el ectrodes 95 are then pressed firmly together (so

excess matgfyial 89 ymwes;:ived NP aowafs tthe dHebgeabove he Siatipn, 92),
and the high frequen JY$ ener at or 98 is ,activated to %enerate a Si gnal at

1
40. 68 MHz. ThiyRLIForiex ¥ e bt weeh 5L ARG FWRw end e appl i ed
for a period ofldetyedss llangrd sengids. cdyedlient ricc clbg tgheofbadde strips

85 therefore S ol e.. £l tI‘Q 595, W th e
exception 15 g%? ?L&P] f chégégg %f{ tllﬁ{eesa esu%]{l ?noef;n arré’e“’ OflllrlLe%:Ip
capsul es each Baed edaadidtbesdeceted tevyetherl ign avivdb the W@Iqm@ répsisgs.

The rods 109 aéﬁetﬁgg dispbacend sifdevaysidsayed & d hae M@l‘iﬂ fé@%@og) by
1 mm and then rel eased, so the capsul es are punched out of the stri

85 by the endsl®f tHeerBEs24D0RkY oA e $67 Harkhemeceisdeads Cé%%@fﬁﬁ

with the apertyfeshe nttfb@ bé ghg ﬁm@é@pttml% vﬁumalthase el e6r odes
95 are nmoved apart, rel eaagﬁ t he JIn):er or at ed web_an (iwpsul es Whl ch are
0

substantial |y FaentFEEFSES PROY® Shoth 545 g‘iFr"el PYe=S
appr eci at ed t haegtheemppar &busaduavvd dsmii@elrpx oty et @frm@glrmalaammﬁm

bet ween 1 e555968, s GABLL UT ERokbAngriSEa M e LD APRY B, e Ut hat

the 30 station at nore conplex t e stations used in_the
appar at us 29. 43ileﬁ'é’soﬁﬁ%l6e§ﬁ°$%@m‘b‘3$%‘éﬁ%e1fhecjﬁﬁd&lé?ﬁ:él”@f opRsrd | CRiéF,

such as gl ycergt ﬁﬁ@oﬁégataééthéﬂ témsaﬂlmors&m e ool &gl | ul ose
derivative, is d oves the r ocess. It will be
under st ood tha‘f’aﬁé Et bﬁpa?'ﬁgmBLZh%e%%s%ﬁl Pﬂ" rflp et PP
exanpl e to formaasrial 62 to the top of the baa, at 72, but allows the
25 recesses 60 to remain filled with the material 62, (If
required, heaters and/or air passages and pumps might be
provided, similar to those used in the recess forming
station 32, in order to ensure that the recesses 60
retain their form while clamped at the welding station
30 60.) The welding station 16 is electrically connected as
described above in relation to figure 1 so that, on
actuation of the supply 18, the two sheets of the strip
39 are welded together over the whole area ©f the bag
walls, with the exception of the recesses 60. This
35 results in an array of filled capsules each sealed and
connected together by a web of welded strip 39.



z 5 M-Z 2003 - 15 different nunber of recesses, or for e=sanple by making
the rods 100 out of a different hard material such as a stainle st eel .
2-~ M-;~ 2003 - 16 Cains 1. A process for nmaking capsul es (80§SSfMMn0’f]3 | s
of polymeric material, the process conprising the steps of 5 deformng the
films (39, 85) to forma multiplicity of tecesses (60), filling the

recesses (60) with a flowable filling material (62, 89), welding the filns
at a welding location (16, 92) to forma nmultiplicity of enclosures
containing the filling material, and cutting the filled 10 enclosures from

t he remai ni ng part&fcp;felt bvelﬁnhgs sheasrtayf @erc@ngmtdg)h@m{dc\,éﬁ £Ppsyl es,
wherein the dln% Qcess s dlelggtrlg H&Cﬁ%{ r med betvveentvvo
opposed el ectr Od@s (L%f 88) St354°Bhar acterl % Hadtesstiges two
films (39, 85)switimrwdioer rsdxﬂebbe%Sep(ﬁh;@nersﬂeMﬁeru}aé SCZ:lpA Py ogess as
clainmed in gl i i.Gh . re s ected t.0 the said

at a plural Igt 38/11‘1{(;% %c‘].’%é]fﬁz]ent th%ca??énsh(l%%? C%ﬁl?sel%bé}é%)su%u%ﬂﬁjt%]t é?)fbel ng
20 perfornmed a2 dachps diag dede drickna19NgA theosdssimas o dilmedsurphai I'nlﬂlSI n
whi ch the il M dS9n AR eubleChednb0 s aldd Ald Wndfs 1he 2ai Lk Sl ens 34,

single Iocatlon (92). A"process as clainmed in any o
precedi ng cl ai FRS ﬁf%ﬂcdﬁlgt RE GLePdBAIOINSEH TRy FaUgRE flof ndek atndrial

frequency betV\@&ﬁé\: ]fll\Zﬂ‘izlr@n@leQeNHég 30 A% uhdarmﬁ@&u@@ £lai{ed 3H any one
of the prefgdl ng Cal{r i s, in ich a_tuned circui connect ed

t
el ectri cal sltndt‘fzﬁ‘éngf 16h &9 FETH T S 0@‘%1&%4%0‘??%%%01(1121’8) . 35
6. A process asrddnmitedchliigmamitbneadfe @l prescek nguediedine pdrvdi ¢h and

heater is assogjateh With 883855088 ve a cutting-edge of the size
and shape of the recesses 60. The female parts 76 form
correspondingly sized apertures, so that as the punching
15 parts 75 and 76 are brought together, the filled capsules
are cut or punched out from the welded strip 39.

Referring now to figure 7, the resulting capsulesg 80

consist of two halves 77A and 77B formed from the two

20 oprposed sheets of the strip 39, welded around a
continuous seam 78 to define a closed volume filled with
the material 62. Because the polymeric material melts
during the welding process, a bead of molten material
forms around the the welded seam on the inside of each

25 capsule 80, so that after the capsules have been cut out
the wall thickness is slightly thicker around the seam
78. The sealed nature of the capsules 80 allows the
material 62 to be liguid, so that a wide range of
pharmaceuticals can be delivered with such a capsule 80.

30 By way of example each capsule 80 might be of
ellipsoidal shape, 10 mm long and 7 mm wide. The use of
a cellulose derivative (such as hydroxypropyl methyl
cellulose) for the sheet 39, and so for the walls of the
capsule, has advantages in view of the proven use of such

35 material for pharmaceutical applications, and in view of
its solubility in water and its lack of toxic effects.



2 5 MAZ 100 - 17 of the electrodes, to provide heating of the films. 7. A
process as clainmed in any one of the preceding clains in which the filns
are formed into a bag before 5 welding, and the filling nateriﬁ% |3
introduced into the bag prior to welding. 8. A process as clai dﬂ¥ﬁmgny
one of the preceding clains in which the polyneric material is edible. 10
9. A process as clained in claim8 in whichlthe polyneric material is

hydr oxypropyl methyl cellul ose. 10. A process as clained in any one of the
preceding 15 clains wherein in the dielectric welding step the voltage
between the electrodes is restricted. 11. A process as clained in any one
of the preceding clEiersoihdrigiitwarh %@¢dcﬁp5nﬂe399785)maaga ithelcudés a 20
plasticiser. 12o OGRS G chdidBh | usbfi 1 %Mﬂg eilakhe Ql*%?rta'c%' ser
is dispersible or soluble’in water Capsul es % pro uceJ

process as cl ay¥eehd rridsy t(.ﬂ1ea d?ra%er%}@%au R§ &hai ﬁﬁarmcemwéar atFtﬁ%’ for
performng a8 pgogess,asi&a aé‘;{)feéaeo@f rehabeg énag%%l exchd iR
.A3" E. A Al . A, AYN. Al "AFYE. AI AH A Ah. Al . AYHe5 A9U¥ A24i E

| wr thenY] ca] caf 2%t ca] Ba) et 4358 c Al af 048] ERPERFECAFC ARREPESa| T VISEAES] ca] ¢
a] ca] ca] ca] calfgat £4ed caid adre@A®R, - the capsules might be embedded in

additional material such as a sugar coating for improved
taste, or a less soluble coating to slow down release.

10
It is apparent from the description of the welding
arrangements, that direct contact is made between the
electrodes 14 and the sheet 39 of material being welded.
Barrier sheets commonly used in dielectric welding are
15 nct required or used. This increases the accepcability

of the process for pharmaceutical use, in avciding the
use of a potential source of contaminaticon, particularly
in view of the fibrous nature of common barrier
materials. A particular advantage of the present

20 invention is that the capsules 80 can be filled with
liguid. The liguid may be a solution of a
pharmaceutically active material, or a medicine in liquid
form, or an emulsion of pharmaceutical material in a
liquid, or a pharmaceutically active oil or other liguid.

25 It will be readily understood that the filling material
must be compatible with the material of the strip 39 and
in particular that water and agueous solutions are not
desirable in view of the highly soluble nature of the
cellulose derivative.

30

Many variations and modifications may be made to the

apparatus described above without departing from the
scope of the present invention. For example the order of
the bag-forming station 30 and the recess forming station

35 32 might be reversed. In this case the recess forming
station 32 might include a heating element located
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process. The apparatus of figure 2 has been described as
processing a single strip of material 39. Alternatively

2. each bag could be formed separately, and moved between
the stations by individual handling. However continuous
strip feeding, with the consequential reduction in the
need to handle separate items, is preferable. The number
of stations could be reduced if more than one operation

25 was performed at each station, either simultaneocusly or
sequentially. Indeed, all operations might take place at
the same location, but references to a series of statioms
is believed to assist understanding of the invention.

30 Referring now to figure 8 an alternative apparatus
82 is shown, the principal differences from the apparatus
29 of figure 2 being that it incorporates only two
processing stations, and that the films of polvmeric
material move vertically downwards through the apparatus

35 B2. Rolls 84 supply two continuous strips 85 of a
hydroxyvpropyl methyl cellulose film containing a
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heated to 17 , so the edges are welded together. The
5 entire length of the strips 85 below the station 86
consequently define a tube or bag. The filling material
89 for the capsules is dispensed from a storage vessel 90
via a duct 91 into this tube. Below the seam forming
station 86 is & recess-forming and welding station 92
10 that is of height 100 mm. Operations of the seam forming
station 86 and the welding station 92 are synchronized,
and a transfer mechanism 94 moves the tube formed from
the strips 85 downwardly in steps of 100 mm.

o
(63}

The recess-forming and welding station 92 comprises
two opposed retractable brass electrodes 95 whose opposed
faces define matching arravs of apertures, for example
thirtyv oval apertures. FEach electrode 95 is mcunted on
an electrical heater 96 so0 that it is at a temperature of
20 about 75°C. One electrode 95 is connected to earth,

while the other is connected by a copper strip to a high
frequency generator 98. Referring now to figure 9, this
shows a sectional view of part of the station 92, showing
just one of the pairs of apertures on the electrodes 95.
25 Close fitting within each aperture is a rod 100 of hard
plastic (polyether ether ketone), whose end is curved
concavely to define a recess 102 at the surface of the
electrode 95, and which has an axial bore 104 throughout
its length. The rods 100 are close fitting within the
30 respective apertures, but are able to move axially about
1 mm against a spring (not shown).

Thus in coperation of the station 92, a section of
tube formed from the strips 85 is moved downwardly by the
35 mechanism 94 into the station 92. The electrodes 95 are
moved towards the strips 85, and after a few seconds (to
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above the station 92), and the high frequency generator
10 98 is activated to generate a signal at 40.68 MHz. This
might for example be between 1 kW and 6 kW, and be
applied for a period of between 1 and 6 seconds.
Dielectric welding of the strips 85 therefore occurs over
the whole area of the electrodes 95, with the exception
15 of the recesses 102. This results in an array of filled
capsules each sealed and connected together bv a web of
welded strips 85. The rods 100 are then displaced
sideways (say to the right in figure 9) by 1 mm, and then
released, so the capsules are punched out of the strips
20 85 by the ends of the rods 100 from the left hand
electrode 95 engaging with the apertures in the right
hand electrode 95. Finally the electrodes 95 are moved
apart, releasing the periorated web and the capsules
which are substantially identical to those shown in
25 figure 7.

It will be appreciated that the apparatus 82 avoids
the problems of registration between recesses and
apertures that arise with the apparatus 29, but that the

30 statiecn 92 is somewhat more complex than the stations
used in the apparatus 29. It has also been found that
the presence of a plasticiser, such as glycerol
monostearate, in the films 85 of water-soluble cellulose
derivative, is desirable as it improves the welding

35 process. It will be understood that the apparatus 82 may
be modified in various ways, for example to form a
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F 1. A process for making capsules (80) from films of
polymeric material, the process comprising the steps of
5 deforming the films (39, 85) to form a multiplicity of
recegses (60), filling the recesses (60) with a flowable
filling material (62, 89), welding the films at a welding
location (16, 92) to form a multiplicity of enclosures
containing the filling material, and cutting the filled
10 enclosures from the remaining parts of the films so as to
form a multiplicity of capsules, wherein the welding
process is dielectric welding performed between two
opposed electrodes (14, 95), and characterized in that
the process uses two films (39, 85) of a water-soluble
15 polymeric material.

2. A process as claimed in claim 1 in which the films

(39) are subjected to the said steps at a plurality of

different locations (32, 34, 16, 36), one said step being
20 performed at each said location.

3. A process as claimed in claim 1 in which the films
(85) are subjected to a plurality of the said steps at a
single location (92).

25
4. A process as claimed in any one of the preceding
claimgs in which the dielectric welding is performed at a
frequency between 1 MHz and 100 MHz.

30 5. A process as claimed in any one of the preceding

claims in which a tuned circuit (20) is connected
electrically to at least one of the dielectric welding
electrodes (14B).

35 8. A process as claimed in any one of the preceding
claims in which a heater is associated with at least one
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7. A process as claimed in any one of the preceding
claims in which the films are formed into a bag before

5 welding, and the filling material is introduced into the
bag prior to welding.

8. A process as claimed in any one of the preceding
claims in which the polymeric material is edible.

10
9. A process as claimed in claim 8 in which the

polymeric material is hydroxypropyl methyl cellulose.

10. A process as claimed in any one of the preceding
15 claims wherein in the dielectric welding step the voltage
between the electrodes 1s restricted.

11. A process as claimed in any one of the preceding
claims wherein each said f£ilm (39, 85) also includes a
20 plasticiser.

12. A process as claimed in claim 11 wherein the

plasticiser is dispersible or soluble in water

o5 13. Capsules (80) produced by a process as claimed in
any one of the preceding claims.

14. An apparatus for performing a process as claimed in
any one of claims 1 to 11.



