; wxe3eYPW . <6TP9@ 14 June 2002 wo oons94a PCT/EP99/08684 Process for the
manufacture of liquid fillled capsules The present invention relates to a
process for encapsul ating shear sensitive fill nasses into ,146%83%% and
to the capsul es obtainable by said process. 5 The term "capsul e" — ‘
enconpd¥B 82894 d and soft shell capsul es which are pref eP@DEpPINISERH t O

adm ni ster nutrients or pharmaceutically active ingredients to individuals.

Such capsul es are sol ubl i ol ogi cal conditions, digestible or

permeabl e. The capsul'e mwmmmmummﬂmually made of gelatin, starch, or other
gel 5. Exanpl o5t her cof ar o sot gel atin capsul es, hartNGIAGIMIEE s i cs' and
Hydrbxy Propyl Methyl Cellul ose (HPMC) capsul es. In parti Go@sw 'the present

i nvention provides a process for encapsul ating shear sensitive fill 15
masses into gelatin capsules and to the gelatin capsul es obtai nable by said

process. Onmng to Ids £ halnd ! " s atin capsul es
are used w dely irl;gbr%_sp&e%@ s Mlje_éfaﬂ Agiages lHL%Lpl ied as an

oral dosage form as a suppository dosage formfor rectal use or for
vagi nal use, as a speciality package in tube form for 20 human and
veterinary single dose application, in the cosnetic industry etc. Their

capsul e shell is basically conposed of gelatin and water; it may contain
additio j W Tald S i £l - esarvati v Ll and
opaci fyi o RASEShRign SR, 0% BloEels B SRt R Sl BB R T

desired eipseles snd @3hé&edmbien obmpabledsy eadplreesssed t o di spense a variety of
different active conpounds. Several advantages of gelatin capsul es derive
fromthe fact that the drug nmay be a liquid or at |east 14 June 2002 WO

001 28942TR. REH/ ERAMLE08ImPAs3s0h#8 Bhdsek ULl Eﬁ@hcs%mavg& needbiyusdahd qui d
vehicle. Since the capsule fill mass is neter I'nto 1 ndiVvidual “capsul es by
a positi yémiisel rYBaEAOr phagyaceutmatly Jotiyhdngrddignts aodhdivieduatsd Gedhbeapstlys i s

achi eved_t han.is ssibl.e w th er or granule feed in the nuf.act ure of
abl ot o BONIERRRT Ph T Sotcl oot Qe Sk Frrmealeufel psR et e Hhe s
bi ophar magellyi aahdeaveld | gatatld, t taeéh,dretgsother nti@brd gisysidiguitaiyFidctestagel atin
capsul es, as neasured by disintegration time or dissolution rate, often
shows!Oanmegiemalsgrdargy el Hdors gl igglsdosage forns. The bi ophar maceuti cal

char act ek, gk [ n er I | asily
than ¢ hobs aprs, AereBHal ot Belafh! RuRS hAF BIUE Sfbslle A AIGSTF AT s
and conbiMethyldbdiuddsel(HEMC)zaphaes. r ange from wat er i nm sci ble through 10

enul sifiable to conpletely water-m scible) and by altering the type or
gquantity of thickening or suspendi ng agents) capsule fornulations allow

mor e f1 exhBhhicular) the phleslaniifioRpravidasagRctArfer bicadpbilad Lilar senaiev fital
specifications of a particular therapeutic agent.
15 masses into gelatin capsules and to the gelatin capsules obtainable by said process.

Owing to their special properties and advantages, gelatin capsules are used widely in the
pharmaceutical industry. They can be applied as an oral dosage form, as a suppository
dosage form for rectal use or for vaginal use, as a speciality package in tube form, for
20 human and veterinary single dose application, in the cosmetic industry etc. Their capsule
shell is basically composed of gelatin and water; it may contain additional ingredients such
as plasticisers, preservatives, colouring and opacifying agents, flavouring, sugars, acids,

and medicaments to achieve desired effects.

25  Gelatin capsules can be used to dispense a variety of different active compounds. Several

advantages of gelatin capsules derive from the fact that the drug may be 2 liquid or at least



Sui t abl e vehi cl es which can be used for preparing fill masses for

encapsul ation may be chosen anbng the aromatic and aliphatic gédrog&gons
chl ori nat ed hydrocarbons, hijh 15 nol ecul ar - wei ght - al cohol s, 14.dvee

organic acids) vegetable oils, mineral oil, silicon oil, non-ionic. surface

active \pgQbhsosz PO! yet hyl ene gI yco medi um chain trigl y @p rredl um
chai n nono and di gl ycerides) eit hér al one or in conbinat ?g'?] %Z

differ Qnﬁsowdald%omblmﬂabr BupRRded &5 adkiqui€ GRTRIY, Bsmb%ef& ¢apSule S Tm&%E'ds har d
20 gelatin capsules. Several processes are known in the art for producing

sof t geaheterad ms&dwéualwsm byuammrttvarwsnl@emhet purnpra miick highee degree whi ch
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1986, prna&&’aétil?é of Adbteas dmdg)dvm:-h' Rirsgradule €idied HahP gelaliatcapsul@ peodustsf Ehe by

graV|ty to a nmetering df\“ ce (spreader box)) which controls the flow of the
mas s> orRigPharMaceial avetabiinygoly Anes . fOC%P]&ECF’rPSrl“Bm illegk gelatin capsulas, as

t hi cknegg k&l b Qﬁﬁﬂ@%ﬁng?ﬁfﬁ%ﬂorﬁ &l mb A R sh&ds bhRAVEARaR dWiPh megt' ng

30 bath, over ider and t e ween an I'njectioh wed
the fi I:’.olidatlesalpalf)mandl'hh bxcphhhsaccirﬂml rwanactnatudsoofbmchaﬁmsmhhtlm cambc:h is

previ ousl 1 Xe nd stored, flo b avjty into posi t ve di.spl agcenent
punp. T%E’y f)‘ip ‘gl‘f%ﬁ?éﬁoé‘f ﬁasﬂ%tﬂé?r‘st\?‘g%gfrfg{“’érd °etfﬁF%§ﬁr(&’d d %‘e’%ﬁ’&g wedge
and i ”tﬁ‘set BE 18RI AL it Ebﬁﬁﬁﬂﬁoﬁ’@b‘f‘qaﬂx&hﬁam&ﬁ% m: wg_tgne ifamiscible through

..... .. .capsule is, about half. seal ed vvhea~the. pressure o,f

thelﬁunpedlsnfmbéfntal compluc@éas witer-gedcibile,nand by muexﬂngqehezogoge o' mna&g@ﬂ 3

PC T/ EP99/,08684 | e die ocke wh ca nmuj t.aneously
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seal i ngoph dob@oecmwoeﬁu io uaﬂxcbvsp&emlaamn@aif PpLs&HECtheApEiR sHear.r ol | s
and t he heatlng of the ribbons the wedge. Al fill rnmasses (e.g. |iquids)

sol ut i oRYitaklpvebirdgscwBich rap hﬁovseérf@ap&naaﬂz &H wpsses dorpenompsudasiop mpb\k‘«eﬁ 5 at
room tegn&feﬁtd%ﬁ&u@pﬂtérﬂn RY aﬁa%‘ﬁ £ucah “Erﬂoﬂﬁéteﬂg@%@%ﬂ&néiﬁr}at the

point o encapsu si nce e seal | ng e‘rrpera ure el dt
f| | nisS rmmlecnéarawalgbehlouhdlhiestetzeambmrgamc ec1d§e/\¢gdftaltletoxdp,eﬁ1mfal bll]dlilﬂg) orhchl nes

for hard eI atin sul.es are known armaceutical 10 i ndustr
(Larry RO Aﬁ@‘gbﬂ’rrgfé ACli¥e peghis: BSlfyFthﬁpFé Y@y Jasdiym Wﬂéﬁﬂg]mcﬂgﬁtl 6s,

G S. Ban hi ) Dekker Inc. ( 1996),
395- 428@%%&%33?@8&&&4%&%%% it prgf(g’g&akr){:a)lg1 Comélga‘sﬁgpl bed for the soft

gelatin capsules process. The enpty capsules conprising a cap and a body

ti t.al d .
Do MBS b S 2t Sob S e L B0 A e
chanpe! gelifiin oa gl(ﬂcgnough to provide a frictional grip at the cap end. A

speC|aIIy deS|gned bl ade pushes agai nst the capsule and causes it to rotate
about its cap end as a fulcrum After two pushes (one horlzontally and one

vertica h I e

downwar aéé(lregag esgéss) o‘% l\?&]&ﬂﬁ%’t élm taorre@&‘tﬂ% Earllarégla% &ﬁ?@g%/ At t%

poi nt t hmpbman a4 eheS e Tyaﬁhedpx*bmsm WihechbRda esatidddus)fidwh@rdoess tié\lcmbedetgsul es
are delivered body-end first into_the upper %OI"[I on of spl.it_bushingsg or

split fidPeherey EﬁShgrs 1933 (BB Stanley plliecthrepro A Erasiice df Iladusaalfireecy into

t he p i e split bushing. The dianmeter of the caps is too
I arggg}tl\ﬁﬁgT ?2\8}9 ﬁ%ﬁ%%ﬁf ol ow the bodies into the | ower bushing portion.

The split bushings are then separated to expose the bodies for 25 fillinj.

The body portion of the capsule can be th filled wwth the, fjl whi ch
cannot eXSeeding Yodhisdretess dhg eelpprmashis fﬁcgsy éﬁa‘tbéﬂﬁmﬂ%wﬁ&(fﬁ 8?Fs§r are

r el ol nedpyRettith BbdIAIR HAPHr iR RHS orhd Girlcbblk8FodARY BRI Geltid Atneaps
for closure, to pus ose
of controlled thickness are therefore formed. The ribbons are fed through a lubricating
30 bath, over guide rolls, and then down between an injection wedge (for the fill material) and
die rolls. The material to be capsulated, which is previously mixed and stored, flows by
gravity into a positive displacement pump. The pump accurately meters the material
through a leads and the wedge and into the gelatin ribbons between the die rolls. The

o wieve. Capsule is.about half.sealed when.the pressure of the.pumped material.forces.the gelatin.. .



capsul es out of the bushings. Conpressed air also may be used to eject the

capsul es. If necessary, hard gelatin capsules nmay be nade h ti y by
*e.g. banding (i.e. layering 30 down a filmof gelatin, ofteﬁig&g‘?ﬁﬁ@ivel y

col ored d the seam of the cap and body). Using t nti oned
proces)'gé??’a??gaever, It has been ungortunat e?lil foundgt hgfcgﬁg%?osé%nsitive
fil!l passgs can totally or, partially solidif ef.or ei ng encapsul ated) or
buen IO RE RS BotiS vhess tf BrnsEs e, SaianigusRe B SPopett merparias e br
of ONGeddéd HAHCCROTBANENY Felatid AribHone THOZaWhg O 4R942pshiPGTAEREN08G84

thereof is due to nechanical phenonena, ‘sucﬁ as_the shear stress) which
occur seghanigali pressuppodmths di¢ rolkseandethe haating ¢fnige pibbors by tithwedgss Altfillt i cal

parts _of th Lant, are the m xing vessels and t u rej n.t he shear
Cr es B inie e (AMidy Folud B A RPanenaf ik Prep BB SHOPH AHEREN 09V rmos - 5
Thiss bptem @Empératurhn® fl i Eds6 at h WmpaBuEAhGIEeebaiind BSTMht fBPoiiagtcept abl e
changes in the pharmaceutical quality of the product |ike, for exanple,

r educ eneapsalationasinesoihe; segling tempsragerp il the galays dilmsirowstrramein balew Hbisce t he
bi oavqglrhgaja%éy 0. the drug substance and the therapeutic effects of the
dr ug. r € problemat the root of the present invention is therefore to
provi de a process for encapsul ating shear sensitive fill masses into

gel atin capsul es jch can over.co t he above nentioned problens. 15 This
pr obl éanF%l W%QHMQ&B@W@ ?fd\afﬁelﬁﬂ'égaé’ﬁ?lei* AkPdinomarn ths phargacsubed f or

enﬁﬁp%%&ftriyi“%zﬁ‘rysh?@{usg'%@&}%érﬁ g—YﬁdfainH'SbeP%ﬁelil ftf@séleﬁﬁg%)kléﬁ,P hagdies, sed in

that said mass 1S heatéd and subsequent coo I mredi ately prior to
t he er@§@anket,i©N, Rivdes<Bds.d Thodbditemt Maice] Bekked Inc.r(d9%9), 385-428)has f or nmed

due to shear stress during the 20 m xing and punpi ng stages of the process,
can be re-liquefied or re-dissolved by heating it. The tenperature to which

the fifye l!i@ﬁéfi'ﬁﬂkﬁ&ss?ﬁn B?ﬁfe?ﬂred%@ﬁé&ﬁb@d‘f&r% MV@]&@J capBile£rapdssal
e Tl

characteristics of Il mass itself. Since the encapsulation |
t enper BeRTEPTYOTaPEWes, campribiag @ qgelaad rrbodypotions arhurigntedusouhiny 3l pRint i85 exceed

35 aglﬂ Qggie & %c‘?l%ﬁtqgget)éﬁ -é&l@g&gﬁ’w&ﬁﬁ}eﬁu%nfe'a{lltherr%%éu S as?%ng-lép-ﬁﬁﬁuem ly
cool ed o FGom enpe a’turg, and> Th any case bel ow “§ad™t nperatures. It has
been sitqughsd etginyelfjostndide lkadughanpeovddob €dstidnhE ghip angie vap ead. shepacidbnsi ti ve
fill SsS dge not return into the original solid state as long,as it does
not ug‘%’éh@G fhladeneushe aBain: dbg camsls; and RUSSTHitR GOl 3aut Bs S8R ATdidvent i on)

the hegfidiifh. HWkrIWRSHEAHEN tont ARizOal% ahdBnd VehicARY BobAlArd), the capsules

will always be aligned body-end downward, regardless of which end entered the channel
20 first. At this point the caps are separated from the bodies. Here, the rectified capsules are
delivered body-end first into the upper portion of split bushings or split filling rings. A
vacuum applied from below pulls the bodies down into the lower portion of the split
bushing. The diameter of the caps is too large to allow them to follow the bodies into the
lower bushing portion. The split bushings are then separated to expose the bodies for
25 filling. The body portion of the capsule can be thus filled with the fill mass which cannot
exceed a temperature of 60°C. The cap and body bushing portions are rejoined wherein
pins are used to push the filled bodies up into the caps for closure, and to push the closed
capsules out of the bushings. Compressed air also may be used to eject the capsules. If
necessary, hard gelatin capsules may be made hermetically by e.g. banding (i.e. layering

30 down a film of gelatin, often distinctively colored, around the seam of the cap and body).

Using the above mentioned processes, however, it has been unfortunately found that shear
sensitive fill masses can totally or partially solidify before being encapsulated, or even in

the capsules upon storage. The solidification of the fill mass or of one or more components



30 place imedi ately prior to encapsulation so that the content of the
obt ai ned capsul e renai ns honogeneous and |inpid over the Wnohﬁ‘,“g j me of
t he medi canent. The heating and cooling of the fill mass can be carried out

in conventiopnal manners) e.g. by letting flow it through ' g& es
i mrer sedOi28%t er/ 0i | baths and col 4 water bat h, respecrléggp .’mkgrpth

contact, ti f the fill S in the heatjng device can be varied b

nodi fyi‘HEf“'{’Eré%“e i%mfﬁ‘lh ‘?ggge'wﬁ‘?jﬁt Yiz4 ‘he F 558%) WRERUOGUT ‘Hé’ﬁeegﬁi me in
the batgdinthentihd thafiifabeing iprbcedBSPheafnb8y cdlt@l Pasé BY th/BRint Sre?ihe Omidd abl e
for thernol abil|le substances. The process according to the present invention
enabl esvesgloprdihe g@na&,i\ﬁhQ’f@lpsﬁ!}Pesgc%rhﬁmsﬁgiranﬁicgﬂya&ndre@snfosw'ahtinm&ém ution
rat es. \;m%si ﬂgﬁ(ﬂfm tive agent intake can be therefore f reduced since
the active agent ‘itseltT is rapidly dissolved. The overall costs of the

medi ganents are théreby al so reduced. The hi gh honbgeneity (and therefore

t he hi gEh_and constant djssolution rate) of th;ﬁ‘gel atin capsul es produced

wi th t hEhipiealearspatalovadidifiration e cavsesearifirans aandi wricerpiztipchenges in the

r epr odugi aavailabid i ther aneut | cief . of 10..act | agent
whi ch @a%%egf‘ﬁ‘gé’%?iﬁi ét)é ih%ry{’_r?ﬂ%‘é‘égéﬁ’?h%tﬂé‘ Ka JP%‘YC??R%@Q‘? acl)-%gggftolf\g{% atin,

t he fi |ldapses dissolpriaf eataphmyd headee theabioavdikbidiey ajfuthe dragvedstaficeaand 2RC above
its nel E]i ng Lﬁoie&]‘{;, %Eg}%&]bsequently cool ed at a tenperature between 35 and
20C. 15FRPEYS cligsts Y&l atin capsul es are produced) the fill mass is
prefigrably heated at a tenperature between O and 20C above its nelting

poi nt, and subsequently cooled at a tenperature between 60 and 20C. 20.The
pr ocessThe probtinmat tthe rdod ofribs gmesenhirerentiom is shesefioteald erévade ki prbcesadoes

i ke) for i nittagcszl, emul §j Oﬂﬁz di spersi ons .and sql utions conpri si ng t he
phar macEifEPYANG STEps FOSIIYE Al Jyassegsinfe gFlaty cppsules, Whighn camhRraseeme 4hg v
active ggRBhfentibnddWoblefidi d state. Particularly, the process according to
the present invention is suitable for fill nasses conprising high doses of
a sparingly soluble pharmaceutical agent such as e.g. a HV protease

i nhi Qi teyf. rtg I r. utions _of saguinavit,..These
par tl?cu?glrs %Fﬁl?mnga%éie? g%ﬁ‘%@k?:@? é} S%Igt 2 %?\(Ig%é?ya% 8F°é:e%anaf?’6 ﬁ“’:?‘gg‘g?té? ¢ abl y
in the seageeddrivediihma®s inel aldpsulandhatdeestisedd €che ts@idafill enmeriahedted bed ween
35 and 20C, in the case of soft gelatin capsules, and 60 to 20C in the case
of har dSYpsraterily eegledsimanedintel ppepeiodRe gncaphidatifiocess according to the
present invention conprises the subsequent steps of

The solid component of the fill mass, which has formed due to shear stress during the
20 mixing and pumping stages of the process, can be re-liquefied or re-dissolved by heating it.
The temperature to which the fill mass must be heated depends on the physical and

chemical characteristics of the fill mass itself.

Since the encapsulation temperature for soft and hard gelatin capsules should usually not
25 exceed 35°C and 60°C, respectively, the homogeneous fill mass must be subsequently
cooled to room temperature, and in any case below said temperatures. It has been
surprisingly found that, once cooled, the homogeneous shear sensitive fill mass does not
return into the original solid state as long as it does not undergo further mechanical strain.
According to the present invention, the heating and subsequent cooling of the fill mass take
30 place immediately prior to encapsulation so that the content of the obtained capsule
remains homogeneous and limpid over the whole life time of the medicament. The heating
and cooling of the fill mass can be carried out in conventional manners, e.g. by letting flow
it through spiral tubes immersed in water/oil baths and cold water bath, respectively. As

the contact time of the fill mass in the heating device can be varied by modifying the



a) feeding the fill mass into a feed tank; b) feeding the fill mass from

the feed tank into a dosing punp; c) dosing the fill nass thgg;@ﬂ %Hfater
and a cooler into an injection wedge; 14 June 2002 WO 00/ Z 3

PGT/ EP99/ 08684 d) injecting the heated and subsequently i mass of
step C)W_Progﬁﬁ“ﬁe i njection wedge int® the capsules. To a%gg@g%@ﬁq he fill

mass under goes heat| nég al so. in éhe feed tank, at a tenperature which 5 is
pr ef er dBidensetigisdp thesbath,hegtrg of the filk maggajtes the dpsingpumpis Ao suiadlefen nass

in the ggﬁi : be avoi ded) and conplete or partial solidification
of thet I OQ%QEEH?ﬁg?Q%aS occurred prior to the dosing punp can be
reversed. In addition, heating of the feed tank reduces the viscosity of
t he fiL¢ mass and therefqre reduces the ri?k and extept of solidification
of t he Yhe|RIOGRIS AR B RIFRERE IVERRAL cRaDles e QRiaIP gglagn Fapsules sPRwing
accoy dange ani BnRa dés8luiRd 218 OThdBMouRl of BRI £RAPinth it 84H bO i’ﬂ?:eﬁéfilal;c Fill

. : ] >

mass undergoes heating in the dosing punp, at a tenperature wh

pr ef er abluced esingee the3 BCyed agOCT. itehk ihaapidhy difsolved. dbsi enerllirposts eofy the

el ectrical.l VoI solidifigcati f.the fill .mass in the dosir unp or
Fever satetigmery Redfer3hy e ririPhe Thetish maeerail GRe bt PR AR he
dosi ng dorbant dissdlitfoncatd)astithé igBRtiffcapdites’ plodudBiSWith Mhé PRocd@SidRErdMET™® i S
short, heating of the latter is also _suitable for thernol abile substances.

I n a pdh¢ PEsEHAPYLENHPR BEpRBgCSHFRRIOdUSHlC bioay pilability sadtharppastiec epct af e £i | |
massgn i S ed LR , as well as in the heating punp) preferably
at ?%e aézgggé" éwp}éérhggﬁ{)@ggcggpﬁy using the process of the present

i nvention) capsul es are obtained wherein the fill mass remai ns highly
honogeneouys for at |east, six to_twelve, or even 24 nonths after production.
These cBpt§Iwse taf EaRsukolisPait OEIF%fécﬂefﬁti_"or‘nher Hilemgfs & preéyably Aatcdratihe drug
subst anggmouahiit bedfet 64h&200¢ LBHvAHT AbISHhE %ﬁﬂr\an@éu&gﬁu&m@ fed fv£Ntion

relates also to soft and hard gelatin capsfil’es tontaining a shear sensitive

fill maemparaturhdoiwvegn35@0a30Unt di ssolution rate of at |east 70% of the
dr ug substance within 30 m nutes after adm nistration) obtainable by the
pro gss in accordance with the present invention. The fill mass of such

capsul em fHeeéRE aaky geRanih Japsules? sreagrodiced3nd Mgl ARkEN breferdbly lagidemse

i nhi bitor and, nore prefer abloé) a solution of saquinavir. B?/ way of

exanpl elempeprediatwernetisadiPeqt above tisempliagenint, o subsauently CWXW Blea
WO

001 2804 5 ReE LR RPN 0LCE BOTre 2 ki qure 3 10 Figure 4
20 The process according to the present invention is suitable for fill masses like, for instance,
emulsions, dispersions and solutions comprising the pharmaceutically active agent(s), as

well as for pure pharmaceutically active agents in the liquid state. Particularly, the process
according to the present invention is suitable for fill masses comprising high doses of a

sparingly soluble pharmaceutical agent such as e.g. a HIV protease inhibitor and, more

25 particularly, for solutions of saquinavir. These particular fill masses can be heated to a
temperature which is preferably in the range between 70 and 100°C and then cooled to a
temperature between 35 and 20°C, in the case of soft gelatin capsules, and 60 to 20°C in

the case of hard gelatin capsules.

30 Preferably, the process according to the present invention comprises the subsequent steps
of :
a) feeding the fill mass into a feed tank;
b) feeding the fill mass from the feed tank into a dosing pump;

c) dosing the fill mass through a heater and a cooler into an injection wedge;



14 June 2002 PCT/ EP99/08684 is a flow sheet diagram depicting the process
according to the invention for manufacturing soft gelatin ca&sg{‘ﬁesioézs a
fl ow sheet diagram depicting the process according to the invehtion tor
manuf ac%édzﬂ ard gelatin capsules; is a rheogranm of t Lyl €SS
(Pa) over e Shear rate (l1s) of theee i saquinavir soft gelatin capsul es
manuf actured with.th ro s of .the inventipn. is a.rheogranmof, 1 he shear
stress (Pa) od@rccp%ﬁ?ﬁbeélfe% dsubsqquently ¢ H%‘gﬁﬂu%\?Pfs@BFg frpm) Ueiipecis ul e
(Cl) manuf act uredbehioltht Bgpsalegcess of the invention, and of two saquinavir
soft gelatin capsules (C2, C3) obtai>ed with the conventional process; is
the dissolution profile of three saquinavir soft gelatin capsul es

manuf act ug e 1 t vy i i.on: Figure 5 is the dissolution
profi o oS dvihinge e A G dBlack: Red R EoUR e foe Uk  Roboulte JHHOL: e
proces$ df pteferabiyvsniveen}s andl 987C.tinahis ayi soRdificatsai 6f e Al inAssGaRBeiesng C2)
C3) obtained with the conventional process. Referrigng now to figures la and

I b, the fRUMP faR e avaidedy Andgcqmplstenps pargal salikfication\pfethei filltmassathel hias
agent is di | skl e i .appront.i at 0 .
event ual I{/&g@&% ﬁgg{ ﬁiméwééiﬂ”aﬁ%@gxciﬁg}%ﬁgg%%& cﬁ}} Q@?xﬁgé’, }g.%éln i°$é‘§°. kélfﬁggr}sko

obt ai ned rsdhagt i tha, visensityi ofh tior fdlispen sandn)hereorer mdatar thedrishtandacsenr afje
tank 2, and . .then pupped..into a feed tank 3 heated hy a water bath. Fromthe
f eed tanksog?‘flcﬁgo‘?PFB‘e%ELQ‘anscal"'é?fﬁPﬁﬁ/sbj’PéWe@"‘t%c g?r“é% BefPi cal |y heat ed

dosi nggpunp 4 controlling the flow of the nmass which will be injected in

the gelatin capsules. The fill mass flow ng out fromthe dosing punp 4
under goesinhecporgdagce nwith ha aprefiegred ~ebbedimgnt( of |the ipresnt ih veatidn athee filla rmass

cooling in a cooling bath 6, (cold water) and is finally fed to.a filling
wedge ) 1RIRENRGE T s o RAR: ' pratse et i pradrab B REP e Sor
gel atin cafassgdoes The ingatirt dfothe d@ﬁh@?hﬁh MBS Seltcirié Y, BY0i@ @lidification df BRI | NQ
device 8 which controls the flow o tﬁe mass onto rotating druns (not
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sensitive fill mass and having a constant dissolution rate of at least 70% of the drug
substance within 30 minutes after administration, obtainable by the process in accordance
with the present invention. The fill mass of such capsules preferably contains, as active

30 ingredient, a HIV protease inhibitor and, more preferably, a solution of saquinavir.

By way of example, a preferred embodiment of the present invention will now be

described with reference to the accompanying figures in which:
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heated dosing pump 4 controlling the flow of the mass which will be injected in the gelatin

capsules. The fill mass flowing out from the dosing pump 4 undergoes heating in a heating

bath 5 (oil or water) and afterwards cooling in a cooling bath 6 (cold water) and is finally
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fed to a filling wedge 7 for injection into the gelatin capsule.

For the manufacture of soft gelatin capsules (figure 1a), gelatin mass is fed by gravity to a

metering device 8 which controls the flow of the mass onto rotating drums (not shown).

Gelatin ribbons 9 of controlled thickness are thus formed. The ribbons 9 are fed through a
30 lubricant bath (not shown), over guide rolls (not shown) and then down between the wedge

7 and die rolls 10.

The fill mass is dosed, through orifices (not shown) of the wedge 7 into the gelatin ribbons

9 between the die rolls 10, wherein the orifices are lined up with die pockets 11 of the die

~ rolls 10, The capsule is about half sealed when the pressure of the pumped fill mass forces



between 35 and 20C. 4. The process according to claim1, wherein the
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Mass of capsule contents 1000.00
Capsule Shell:

Gelatin 250.92
Glycerol 85% 168.73
Titanium Dioxide 3.06
Yellow Iron Oxide 0.20
Red Iron Oxide 0.027
Mass of capsule shell 422,937

15
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mg/Capsule
Capsule Fill:
Saquinavir (amorphous) 120.00
Medium Chain Mono and Diglycerides %59.00
Povidone K 30 - 18.00
DL.-alpha-Tocopherol 3.00
Mass of capsule contents 600.00 ,
Capsule Shell:
Gelatin 96.00

Table 2: Temperature profile in the different plant units

Plant unit Temperature profile

Mixing vessel 1 (under stirring)  75-105 min at 63°C
5 min at 83°C

cooling at 28°C

Storage tank 2 25°C
Feed tank 3 (in water bath) 50°C (bath)
35-40°C (fill mass)
Dosing pump 4 50°C (pump)
40°C (fill mass)
Heating bath 5 90°C (bath)
from 40°C to 90°C within 2 min (fill
mass)
Cooling bath 6 20°C (bath)

from 90 to 30-25°C (fill mass)
Filling wedge 7 25°C (fill mass)

5 The optical density and the light scattering of the capsule content (C) obtained with the
process according to the invention were measured. Table 3 shows the values of the content

(C) of three soft gelatin capsules obtained with the process of the invention and of the
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invention
Cl C2 C3 C1 C2 C3
Optical Density 0.862 1.391 0343 0010 0.014 0.008
Light Scattering 343 238 238 0010 0010 0000

As shown in Table 3, the optical density and the light scattering values of the capsule
content produced according to the above process are much lower than those obtained with
conventional processes and, above all, they are highly reproducible.

10 Infigures 2 and 3 it can moreover be seen that the fill masses of the capsules obtained with
the above process are always Newtonian liquids (fig. 2, straight lines) while those of
capsules manufactured with conventional processes never show such a behaviour (fig. 3,
C2, C3).

The capsules obtained with the above process are therefore much more superior in their
15 homogeneity and limpidity than those obtained with conventional processes.
The saquinavir gelatin capsules obtained with the above process strongly improve their
dissolution rate, if compared with conventional capsules, as clearly depicted in figure 5,
wherein C1 is a capsule according to the invention and C2, C3 are two capsules made with
the conventional technique. The dissolution rate of the present saquinavir gelatin capsules

20 is moreover well reproducible, as clearly shown in figure 4.
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. The process according to claim 1, wherein the capsule is a soft gelatin capsule.

3. The process according to claim 2, wherein the fill mass is heated at a temperature

10 between 0 and 20°C above its melting point, and subsequently cooled at a temperafure

between 35 and 20°C.

4. The process according to claim 1, wherein the capsule is a hard gelatin capsule.

15 5. The process according to claim 4, wherein the fill mass is heated at a temperature

between 0 and 20°C above its melting point, and subsequently cooled at a temperature
between 60 and 20°C.

6. The process according to claim 3 or claim 5, wherein the fill mass comprises, as an

20 active ingredient, a HIV protease inhibitor which undergoes the heating at a

temperature between 70 and 100°C,
7. The process according to claim 6, wherein the fill mass is a solution of saquinavir.

25 8. The process according to any preceding claims, comprising the subsequent steps of:
a) feeding the fill mass into a feed tank (3);
b) feeding the fill mass from the feed tank (3) into a dosing pump (4);
c) dosing the fill mass through a heater (5) and a cooler (6) into an injection wedge
(;
30 d) injecting the heated and subsequently cooled fill mass of step c) from the injection

wedge (7) into the capsules.

9. The process according to claim 8, wherein the fill mass undergoes heating in the feed
tank (3).
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