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phar maceuti cal conpositions containing the 1- acetoxyethyl ester of
cefuroxi ne, which has the approved nane 'cefuroxine.axetil'. 5
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high stability of the compound to B-lactamases produced
by a range of gram negative microorganisms. Cefuroxime

and its salts are principally of value as injectable
antibiotics since they are poorly absorbed from the
gastro-intestinal tract.

We have found that esterification of the carboxyl

group of cefuroxime as a l-acetoxyethyl ester to
give cefuroxime axetil improves the effectiveness
on oral administration as disclosed in British Patent
Specification No. 1571683. The presence of the 1l-
acetoxyethyl esterifying group results in significant
absorption of the compound from the gastro-intestinal
tract, whereupon the esterifying group is hydrolysed
by enzymes present in, for example, serum and body
tissues to yield the antibiotically active acid.
It is particularly advantageous to employ cefuroxime
axetil in an amorphous form as disclosed in British
Patent Specification No. 2127401.

Cefuroxime axetil has therefore extended the
valuable therapeutic potential of cefuroxime by making

available a form of the antibiotic which may be administered

orally rather than by injection only.
"A convenient means of presenting antibiotics
for oral administration is in the form of granules

iﬂﬁg cef yr oxime, axet |n an annrphous
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-2- which may be- adm nistered as a solution or suspension or taken wth a
draught of *water. Solutions or suspensions of granules as, for exanple, a
syfup are particularly convenient for oral administration of antibiotics 5
ta_chil dren. However, cefuroxime axetil_has_an extrenely bitter taste which -
islong lasting and which cannot be adequately nmasked by the addition of

sweet eners apg, iid Ha\ﬁpaw $d- chdgﬁe)inpéy O%Pél@| agrgngbguQggﬁegt,_.aghgﬁgns&\@,gt her

probl em ari ses fron1the te cefuroxime axetil, bot

crystal line fofr akaRn tvhisthh b rdfrRNe h?o@ﬁ1ﬁéh?Fone§°&HGé@“5tGrféPﬁP5"51°“s
gel ati nous mass gmfaa{urémta'as.t efbi ékamplLepus Bpdup. afli pageliculgrakfect is

t t d nd b d t t I . e.
e The physi STaent fon el At dl shFRBROR, SeGRetiPEHER S of an ©

oral ly adré nitst erteidl dremul dawevelr | akef pragéme\\bsetilhbae an sxtglemelye| y
sl ow di spersiygn. Qfy C@J#é”%ﬁfcﬁxfé'ioﬁélt %a&b. ?“559“%'1?:91 %‘3‘1’1‘?1@4:5 medi um
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coated parti cdffedtei €0pémpér MPLEE HapehBhtebute JFRIIdddut tat wat er. Any
holes in theéxﬁ%érékures of about 37°C, i.e. at the physiological

15 temperatures at which the disintegration of an orally
administered granule would take place. Where there
is a relatively slow dispersion of cefuroxime
axetil into the surrounding agqueous medium following
ingestion, there is the risk that cefuroxime axetil

20 present in the composition may gel. Such gel formation
would lead to poor dissolution of the cefuroxime
axetil and hence poor absorption from the gastro-
intestinal tract, i.e. low biocavailability. In the

N case of granule formulations the use of particles

25 of small diameter and high surface area is desirable

' to. avoid such gelling.

In the formulation of cefuroxime axetil into
granules it is important to avoid release of the
drﬁg into any liquid suspension which is used or,

30 indeed, into the mouth. Such problems may be
minimised by formulating the cefuroxime axetil as
lzpld coated particles the coat of which has limited
permeability to water. Any holes in the coating
would mean that the bitter taste was not effectively

35 masked and it is important therefore that the coating
is integral.



woul d nean that the bitter taste was not effectively 35 nmasked and it is

i nportant therefore that the coating is integral. . -3- W have thus found
that the extrenely bitter taste of cefuroxinme axetil may be overcone by the.
application to cefuroxinme axetil particleg gf _integral |ipid coatings whici*

are substantially insoluble 5 in water but which are readily dispersed or
di ssol ved in gastro-iyd ¢ddd@nds UrdundNEnher FHkaked rerl19d HididdCl es,
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British Patent i fj J + 2081092 . di e juse x (i.e.
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prabi om by R APSIE R GEPY dRpbPoctatasi el MFGPRAN D,

woul d cl eadily Rddlawd ngphprampid adtspersion apfuddsised ubien |imrthail es which
when nade up i@gggganxﬁgégﬁgﬁgmsfpgétgust retain_pheir taspe_nasking U
properti es, on STOr s L o d0: e Bl L cRe o ME%, SNAISL Pharusses
‘maski ng the use of wax (i.e. lipid) coatings for the purpose
of masking the bitterness of medicinal substances.
15 It is however explained at page 1, line 4, to page
2, line 5, that the use of wax coatings results in
poor dissolution of the medicinal substances in the
alimentary canal as exemplified-by compositions described
in British Patent Specification No. 1323161 which
.20 contain penamecillin coated with lipids containing
hydrogenatea castor oil; it is proposed in British
Patent Specification No. 2081092 to overcome this
problem by mixing the waxes used with water-swellable
materials. This would clearly not be appropriate iJ_
25 for cefuroxime axetil granules which when made up
into agueous suspensions must retain their taste
_masking properties on storage for up to 14 days.
If a coating containing water-swellable materials
were to be used, then inevitably the taste -masking
30 effect of the coating would be lost on storage in
aqueous media for this period of time. _
Lipid coatings have hitherto also been used
to give free flowing powders (see for instance US
_Patent-Noa 3247065) and in the preparation of sustained
35 release medicaments which may be formulated as tablets
or capsules (see for instance US Patent No. 3146167).
These products have however in general been of much
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period of *tinme. Lipid coatings have hitherto al so been used to give free
flowi ng powders (see for instance US Patent No. 3247065) and in the

prepar ation of sustained 35 rel ease nedi canents which nay be fornul ated as
tabl ets or capsules (see for instance US Patent No. 3146167). These
products have however in.general been of nuch -4- larger particle size
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According to on¥Cas 0812 @me i (hidnt ithe thnewr okendRneY ofPBecafBBRBEBRt i On
conprising cefuageitit aeliell iwidhalddrdddqient osddr t S8sPpptichesro/i ng
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t ast e- masked particles of céfuroxine axeth Su; T 20T e ?or or al
admi ni stration in the gastro-intestinal tract and thus do enable
acceptable levels of biocavailability to be achieved.
15 According to one aspect of the invention therefore
we provide a composition comprising cefuroxime axetil
in particulate form, the particles being pfovided with
water-stable integral coatings of a lipid or.a mixture of
lipids which are insoluble in water and which serve
20 to mask the bitter taste of cefuroxime axetil upon
oral administration but which disperse or dissolve
on contact with gastro~intestinal fluid.
, In order to provide taste-masked particles
W, of cefuroxime axetil suitable for orai administration
| 25 the melting point of the lipid used should be sufficiently
high to prevent melting of the coated particles in
the mouth, thereby leading to release of the bitter
tasting active ingredient, but not so high that the
cefuroxime axetil active ingredient itself melts
30 and/or bécomes chémically degraded during the coating
process. Thus the lipid or mixture of lipids for
use in the present invention will ‘conveniently have
‘a melting point of from 30 to 80°C and preferably
from 40 to 70°C. Where the compositién according
35 to the invention contéins.amorphous cefuroxime axetil,
the melting point of the lipid or mixture of lipids
is still more preferably from 45 to 60°C.



25 the nelting point of the lipid used should be sufficiently high to

prevent nelting of the coated particles in the nouth, thereby leadihg to
rel ease of the hitter tasting active ingredient, but not,so high that the -
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alcohol; or a mixture thereof. Mixtures of high

15 molecular weight fatty acids such as mixtures of
stearic and palmitic acids, mixtures of high molecular
weight straight chain aliphétic'alcohols, such as
ICetostearyl alcohol, mixtures of partiélly hydrogenated
cottonseed and soyébean 0ils and mixtures of high

20 molecular weight alivhatic acids and leceryl esters
such as a mixture of stearic acid and glyceryl trilaurate
may, for example, be used. A particulatly preferred
lipid providing good bioavailability and having physical

properties particularly compatible with cefuroxime Q';

25 axetil is stearic acid in admixture with palmitic
acid in a fatib in the range 3:7 to 7:3 by weight,
more'preferably about 1:1 by weight.
The cbmposition of the invention may contain
cefuroxime axetil in crystélline form or more preferably
30 in amorphous form, for éxample as described in British
Patent Specification No. 2127401.
If desired, the cefuroxime axetil mav be first
- undercoated with a substance with coatinq'prdperties.
This'underéoating may serve to protect the cefuroxime
35 axetil where'it may be chemically sensitive to the
lipid with which it is coated.



20 nol ecul ar wei ght ,aliphatic acids and.glyceryl esters such as a m xture
of stearic’acid and glyceryl trilaurate may, for exanple, be used. A
pafiicul arly preferred |ipid providing good bioavailability and having
physi cal properties particularly conpatLpIg wth cefuroxinme 25 axetil is
stearic acid in adm xture wwth palmtic acid in aratio in the range 3:7 to

7:3 by weight, ”DrejWéﬁéﬂﬁgﬁahéﬂxugtﬁ-éq§WiM§i§§%?eJP??QOHBQEitiOn of the
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axetil is present at a coricentration of to % by wei ght, Tor éxanple
abedt 20% by WS FFesent ahamantentirtigrdof ol ctat 30§ by wréghtpid. 15
The |ipid coatgeg Méﬂﬁ@%ﬁﬁf@rﬁi‘%ﬁ %éf‘@hé wePt EGAvEhibnkligf erably
contain fron]%et%;gg%for coating by the lipid.
15 The lipid coated particles according to the
invention will preferably contain from 5 to 90%,
more preferably from 5 to 50% and still more preferably
from 5 or 10 to 30% by weight of cefuroxime axetil.
Where the cefuroxime axetil is first undercoated
20 the'lipid coated particles most preferably contain
from 5 to 15% by weight of cefuroxime axetil; where
no undercoating is employved the lipid coated particLes
most preferably contain from 10 to 30% by weight
. of cefuroxime axetil.
25 In general, particles provided with an integral
' lipid coating to mask the bitter taste of the cefuroxime
axetil can have a diameter of less than 250 micronms.
Coated particles with diameters in the range of from
1 to 250 microns are thus preferred. The size of
30 the coated particles is an important factor with
respect to the biocavailability of the cefuroxine
axetil and the acceptabilify of such products for
oral administration, average particle sizes in excess
of about 250 microns mean diameter by volume giving
'35 an undesirable gritty taste. Pharmaceutical products
according to the invention will thus generally take
‘the form of coated particles having a mean diameter
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Specificati be [preprdi(Hy atomising a dispersion of particulate
cefuroxime axetil'ih a molten lipid and cooling the
15 ccated particles thereby obtained and such a process
constitutes a further feature of the invention. _
The dispersion may be prepared by adding particulate
cefuroxime axetil to the molten lipid or mixture
of lipids or alternatively mixing the ingredients
20 of the dispersion together in the solid state and
then melting the lipid or mixture of lipids.
The particulate cefuroxime axetil can be dispersed
in the molten lipid using conventional technigques,
for example, using a high shear mixer. Generally,
25 the temperature of the molten lipid will be 10 to
' 20°C above its melting point.
A particularly preferred dispersion for preparing
lipid coated particles of cefuroxime axetil is a
dispersion of cefuroxime axetil in a mixture of stearic
30 acid and palmitic acid in a ratio in the range 3:7.
to 7:3 by weight, preferably in the ratio of about
1:1 by weight. The amount of cefuroxime axetil in
the dispersions for preparing lipid-coated particles
according to the invention is calculated to provide
35 the desired amount of cefuroxime axetil in the coated
particle as discussed above. The molten dispersion
is atomised to give particles of lipid-coated cefuroxime



The coated particles of the invention may conveniently be prepared by
atom sing a dispersion of particulate cefuroxine axetil in a nolten lipid
andscooling the 15 coated particl es thereby obtained and such a process
copstitutes a further feature of the iny gtion. The di spersion may be
prepared by adding particul ate cefuroxinme axetil to the nolten lipid or
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atomisers, pressure nozzlesgépneuna i c nozzl es and, sonic nozzlis. 5
Thé_vse of a Phgding: twonddmid nerzle ataniser, whiGR-2FORYS2RECPnhal or

external m xi pgope8EMBbn&titutes a preferred feature of the invention,
the molten lipid dispersion of cefuroxime axetil

15 will generally be supplied to the atomiser head at
a temperature in the range of 60 to 80°C, preferably
65 to 75°C, the precise temperature depending on
the particular lipid material to be used. The atomising
gas supplied to the nozzle may be air or an inert

20 gas such as dry nitrogen. The temperature of the
gas will generally be within the range 60 to 90°C,
preferably 70 to 85°C with the precise temperature
dependant upon the particular lipid material being
used. We have found that in the coating process,

25 the temperature at which the molten dispersion is |
maintained is preferably in the range of 10 to 20°C
above the melting point of the lipid or mixture of
lipids used in order to provide a dispersion having
the desired viscosity for atomisation. The atomising

30 pressure is desirably controlled in order to ptoduce
coated particles of preferred size as referred to
above. | . '

The coated particles may be solidified. and
collected by conventional techniques. The cpated

35 particles may conveniently be solidified by applying
a stream of cool air or preferably dry nitrogen to
the spray chamber at a temperature of for example



nozzle atom ser fitted in a standard spray drying/chilling apparatus is

particul arly conveni ent. A suitable internal mxing two fluid nozzle |s
as for exanple 10 described in British Patent Specification’No. 1412133.
In the atom sation process using an irté&nral mxing two-fluid nozzle -A

atom ser, which atomi sation process constitutes a preferred feature of t he.
i nventi on, @ heondPfEn prpEerabdyeSsiZdh Gfsudlt trhad reoaking|ané  wi |

general |y he,pigpkigdeiont Be ahe tﬂaq%% s GdmpDEES] Urendn the range of
60 to [err], preferably 65 tofer reci se_tenperature gagendlng on

the parti cPEROPEHi Ba¥nfOri 8% %e%&iﬁkﬁ%t%ﬂdfﬁ DR YLl i ed to the

nazzl e may separatot,as dnsttfaat@&s:ﬁﬂﬂunﬂEﬁNgta»itﬁgen The tenperature
of the gas will %QSEQ' EXFB? &{é Ny q_ pé)é);ﬁ] preferably 70
ure nt u e pa

to[err] Wth the precrse rticular lipid
materi al belmgtheelipid ma@srfl@dnda encqamectoathengunpcﬂ@cegetms t he

tenper at Urest%s{é\@héé fnﬂi BRl PR 1dieW Ues ItHe |Se fir ot BhdCaxé €1 referabl y in
the range of 10 to [err] ,above the nelting point of the |ipi m xt ure of

i pi ds used“?ﬁ“%rﬂ%?v?ﬁ depalgcoatding, deg QQﬁﬁngﬁ?ﬁeeﬂéﬁP;Ed vi scosi ty
Ior at om sagpoay &’bata_hgrrusm]g %Oﬁfanﬁsss:weﬂ lwedie@tambiaw@ntaolbl ed IQhorder
o prodyge co articles Q size as_referred_to_above. e
coat ed "par t‘f%’? a-%e%é'gllf]&isﬁi%reg’e%(foc,aoqefrec?reoa b?/p'é%%v ﬁi?ﬁnal

techni ques. oqheocb&ngdwssh parotarys granuwkataemni enfhythe poepdratédnby )
appl ying 2 of ' P11 c6a8leddidar i il %éﬁweodé:yofeééoasgci: Pokde SPIay

chanber at a tenperature of exa err], pre erably 5

“such that @RPY®y the §8FF6PHQ§%ﬁQﬂ1Qﬁ QQQ9RRQQ¢%¢e%efBIQE )eete. The

axetil in the molten dispersion ;s convenlently in

15 the range of 20 to 80% by weight, more conveniently
35 to 65% by weight. The 1lipid coating thus preferably
provides 20 to 80%, most preferably 35 to 65%, by
weight of'coated_particles according to the invention
which are ptepéred from undercoated cefuroxime axetil;

20 The particulate products according to the invention
may be used in pharmaceutical cOmpositiohs for oral
administration and may be presented as a suspension
for'administratibn,-as a dry product for constitution
with water or other suitable vehicle before use for

25 adminiétratidn.as a suspension,'or for direct administration
and then washed down with water or other suitable
liguid. Such preparations may be prepared by conventional
means with pharmaceutically acceptable additives
such as suspending and/or binding agents e.g. alkylcellu-

30 loses such as methyl cellulose, hydroxyalkylcelluloses
such_as'_hydroxypropylcellulose-and hydroxypropyl-
methylcellulose, sodium carboxymethylcellulose or
mixtures thereof, pregelatinised maize starch or
polyvinylpy:rolidone; fillers, e.g. sucrose, starch,

35 lactose and micro-crystalline cellulose; adsorbents .
and_flow aias such as tale, aluminium oxidé and silicon
dioxide; emulsif&ing or thickening agents e.g. lecithin -



product may for exanple be collected using a cyclone separator, a dust
filter, or-under. gravity. 5 Where cefuroxine axetil for dispersion
insthe:ipid mat'eri al is undercoated, the undercoating substance may be
apptied to the cefuroxine axetil using cqg)entlonal coating techni ques, for
exanpl e, spray coating using a f1 ui di séd ‘ved granul ator, a 10 centrifugal

fluidised be% a?-n%f&{u"? %Pcoa?géé barﬁ ﬁggt %gqtl\#gt Qgﬂnrtgt ar, ranul at or.

In the preparatl ocess cri bed
above, the cmshmm altalbwaSlmli@l'éa%@a@édn@Bf'GPB)tFrrﬁ’OéY@t’Wletlhﬁlﬁﬁ'@‘TmI ten
~dispersion ig )L]{eﬂlél éépéb éaagepetesatévtatti%@% léxgwelx@ﬁhyrmre

convenlently 35 to 0/ b |d co%tln t, refer

provi des 20 & Wp‘fsﬂo 9’% 3‘6?9a§35 680X big %é: gﬁt ou&'ah
particles 5acagefmug. te. g hetltwnmmomwhndb pigmend;sar dékier @alowds coat ed
cef ur oxi me a llré“)oxid%é?%gﬂeﬁéét' E@Eﬁrﬁﬁ@ﬂ% 'é¥QP@ﬂ'thﬁtihe

i nventi on nay e ‘used eut 6a nposi ti ons for oral
adni ni strati %HRPﬁ%yS%@hp?%sEﬂPEErEQHS §&§E@N§N&ﬁ agerdd i A4 rati on, as

a dry productbdXi gwesténétsoa. it BoyBiebloandt wcmdaiﬂ %r\ﬁmx&ﬁpef ore
use for 25 adm stratlon as a SH gens g or &g{ Eﬁﬁft ad n|§§rat|on
and t hen wasPFUTHELNT t B Dt ERCEP26L Re FOS I F ace.
prepar at ildhs may bevpere@athed bddibidvest arealinmemis drifidrmphadthenganticléy

accept abl e aqgk t e .
al kylocel | u- %&?l%ﬁg?éﬂ tgénfrfgéﬂ PQ ?’F&P%(sdg%%éhg?gga y celﬁ?oses such

as\Hydr oxypr oify | &k | £PEBeOfind ﬁyﬁrﬁkyppﬁpﬂhﬁ ives @aysLherzplyves

car boxymet hylse| o¥msEaéd Nixts" 88 &Re&g%ntprg@wlﬂté e bldidingt arch or
pol yvi nyl pyrro] i.d st.arch, 35 | actose and

)
m cro-cryst alfi e @E?I%?Bige Hﬂgﬁgﬁéﬁtss nd‘hﬁ dRvartd Al P I9EE |
al uni ni urbSxigpiee fewhaisly i the ﬂaaxldeesemml&mhymmyemtﬂdn<mayn5Q)agents e.g.

leci thin granulated together with the additives using conventional
 techniques. ' |
Such granulation techniques include the use
- of conventional granulators e.q. spray granulators,

20 rotary granulators, centrifugal fluidised bed granulators,
high speed mixer granulators and extrusion and comminution
techniques. Drying may be carried out by conventional
techniques, for example in the_granulatot or in a
drying oven or hot air drier. It is, of course,

25 desirable that the granules should be prepared by

’ a method which is convenient to provide granules
of the desired size; this may generally be achieved
by conventional adjustment of the conditions of granulation
and, if necessary, by screening of the granules thus

30 produced. |

Where the pharmaceutical comp051t10n for oral
administration is presented as a suspension, this
may be in an aqueous or non-aqueous véhiCle provided
this is compatible with the 1ipid coating material.

35 sSuitable non-aqueous vehicles for suspension include,
- for example, almond oil, fractionated coconut oil
.or oily esters. |



-10- or alum nium stearates; surface active agents, e.g. sodiuml auryl
sul phate or non-ionic pol yoxyet hyl ene- pol yoxypropyl ene copol yners;*
preservatives e.g. nmethyl or propyl hydroxybenzoates or ;sorbi¢ acid; -« -
colouring 5 agents, e.qg. titani um di oxite Pignents, |ake colours and iron s
oxi de pignments; flavouring agents e.g. ,mnt. flavqurs, such as pepperm nt
flavouri'ng agents-® a?ldé‘bﬁ?'ﬁegvééf’gﬁér’s thereforsy (e aﬁm'%l{}‘t Ve or
artificial prectdeers phgrmsaevhical sotiposidrionsdbinmmmk|aimiristifation
Where the additi VEFArL d kdsfar iR ! ofnddifeidlyenti on may

- be bl ended w t%élt%iznig%iéf%égg?glgﬁeg}:g% of .a-tecifytq’?ne X nor. the additives may
t hensel ves tnagthen | wi bl PReocENMEXE Pharmagesthical e EEF Rfwith t he
active partdgdnsiédtéhe invention, or nore 15 preferably the particles of

Lhe nvent on, Y, be. 9L EPUEheC hanel N AL SUALIES BSLGar
convent i onadmiraist va bien ecgmps pisdinggtiveu lcatresi Wx tioles yofjreefiinosine
centri fugalafdéd £l 5£00ed; B8R BRO 'rogdtrlt SAAGH SHe e HSFYL! BhAERaIN
extrusi on and comm nution techniques. -Drying nmay be carried ou y
convent i onateutieml LiyieacceBtabiangie ind ents r Rrrinient makeyiad oven
b breg L haerebly Sonfh1gey s anis i e diinste Sigtokey v
desPreg shﬁ%p%?néﬁéﬁﬁaﬁﬁﬂégﬁ?hjyb€95ﬂﬂq§hiftﬁgﬁi#i&ﬂﬁgdﬁggcngﬁgthﬁnt of
the condi tipreserit ginobbdéi ehosed deisicrmidas’ ssbioye by Elie egnangles mag U
granules s 30, PLogNosds niNEL R LRS RAAITIAAHIAS2! o £O8D0SE 1588 £8OVEL2
adm ni stratiorr 15 presented”as a suspension, 'S may bé I'n an aqueous or
non-aqueowﬁnanmhaeignoméﬂebe achieved, for example, by_blending of
15 the'ingredienﬁs, and grandlation with water. The resulting
granules'may be passed through a screen to remove particles
of too large a size. Granules of a diameter below 1000
microns, and particularly below 800 microns are preferred.
Where the particles of the invention are formulated
20 in an agqueous medium, this advantageously contains an
orally acceptable solute at'relatively high concentration
since this éssisﬁs in maintéining the taste-masking
prdperties of the lipid coating. Thus, for example, the
aqueous medium may contain a sugar, e.q. sucrose, |
25 advantagedusly-in the_concentration range 50 to 85 weight (o
percent, preferably 60 to 80 weight percent. Such a
solute can conveniently be incbrporated into the |
granules éontaining the particulate product accofding to
the'invention. In the case of sucrose this also serves
30 as a sweetener and preservative.
The pharmaceutical products of the invention,
formulated_fdr bral"administratibn as a suspension, may
be constituted with a suitable cuantity of water, for
use in oral admihistration of cefuroxime axetil. The
35 particles will typically be presented so as to give a-
multidose suspension containing the equivalent of 500 mg
to 10 g cefurokime or a single dose suSpension containing
the equivalent of 100-1000 mg cefuroxime. |



this is conpatible with the lipid coating material. 35 Suitable non-aqueous
vehi cl es for suspension include, for exanple, alnond oil, fractionated
cogonut oil or oily esters. In a further aspect, therefore, the

i vention provi des a pharnaceutical conposition for oral admnistration:
conprising a conposition according to the-ihention together with one or
nore pharmaceutical carriers or 5 excipients. |In particular there is

provi ded a granul e foPosesl empkpredt £ori bumaomprieatmentheviddattpriraticl es

of cefuroxime axetih fhet PEngaYVEODHLIDODOGE! BRAF UMK MDY dBY £ Phal Na-
- ceutically acceg% bl e Sﬁﬁbplents The .excipi e erHﬁﬂiﬁ% {Eéﬁerably
conprises a swettenk?, BRafpFUrofimSsBeT ?ﬁ%ﬁh it 1y
accept abl e exci b2&nte uh08hmogaygeberpxdmenpeirndayd e ahatel irsen | el anoyle.
The gr.anul es e e i o] i | Cg | ve.
G andl at i on Tyt e RercEeeqfols UTITTBKRRNCRR THEdY 1A A o2 ALY
i ngredi ents, an®f gR@RLNAEEBAtIPDIM water. The resulting granul es nmay be
passed through a screen to renove particles of too large a size. Ganules
of a dianeter bel ow 1000 m crons, and particularly below 800 mcrons are
preferred. Wiere the particles of the invention are fornulated 20 in an
aqueous nedium this advantageously contains an orally acceptable solute at
relatively high concentration since this assists in maintaining the
t ast e- maski ng properties of the lipid coating. Thus, for exanple, the
aqueous nedium may contain a sugar, e.q. sucrose, 25 advantageously in the
cortentration range 50 to 85 weight percent, preferably 60 to 80 wei ght
percent. Such a solute can conveniently be incorporated into the granul es

containing the particul ate product according to the invention. In the case
of sucrose this al so serves '



30 as a sweetener and preservative. The pharmaceutical products of the
‘invention, formulated for oral adninjstration as a suspension, may be _
constituted with a suitable auantity of water, for use in oraf o
adnmini stration of cefuroxine axetil. The 35 particles will typically be

resented so as torgl |t ol u nsi.qQn c¢containing the equival ent of- -
EOO ng to 10 g cef L@oﬁ%@ﬁgatgﬁﬁgfg %g's%(%&éa&sepg?%ilc'?ﬁe%t Cai ni ng t he '
equi val ent of 100- IBD@efrgraxdmar asatad. used in lthe- EDowdss evasl bygdyf parduman

treatment w sprdyyBE £ ladofhou8 &J't‘:‘erri31:‘%eag%dgggodégga?%dé&géé%&gﬁ%&@h

e.g. 250 to 200Q ng cef uroxi er day for adults and. )
cef ur oxi ne pg‘?ecdggg?tdr""c' P4 &ﬁﬂ?ﬂlam%t?gne@ tAFEt b ke HEametgE ebypivelutredend on
intes alia tbe fraageensy mifcradsi (umdtrati on. - 13 - The followi ng

Exanpl es illustratg the,invention. The cefuroxjinme axeti) used in_the.
Exanpl es was hi ghl §evﬁ[}ré Hra§ouerede hisPpngide ?eﬁéFﬁ’r‘l_cpraéb y &yfag 1s @
descri bed i nc@mercidl BradetofSpeedrficcatidynDNeasaB1PX4Gs glyderql nrddapmitki cl e
di anmeter by JOE.. d : e.5: 50 mcrons, ( . Revel Ais,a.
comer ci al f%@dbgﬁ%cﬁg‘ g%a s]tseg%)(%etl_‘hgi Eil?ﬂﬂ&‘f‘%\tc&les’ a’feé’g ¥ crafCygraias gy 112
steari c aci dan@ybpsasahllis agley@drly It taddreanied £ anill Dipasan tdkdehSand

gly §ry| triﬁ{f+éiﬂé€' aggvghggﬁélg%fg@,?gﬁ%aﬁ%z and Dynasan 114 are all

t radenanes. | pore, Twee imet are registered Trade

Marks. Stearic acigteBP(e ia2i8P8rl fikesherdr Pedliat! &l xRficd &t YadlGi dsigLhief Iy
stearic andéglal gLytls%Sac_l ds in the British Pharmaceutical Codéx (1973). In .
the United SAFLY 'SNERFUHAND mALMIEES \pokds irggbe Brdtésfy iPharmaceutical Codex

(1973). In the United States 'National Formulary XV, 1980', stearic
acid USNF is specified as containing not less than 40% stearic acid,
15 not less than 40% palmitic acid and not less than 90% of stearic and
palmitic acids.
Particle size measurements for Examples 1 to 3 were made by
optical'microscopy, Coulter Counter and laser light scattefing using

the following methods:

20 l. Optical Microscopy.

A small sample of lipid coated material was suspended on a
microscope slide in silicone fluid and the particles were viewed and
counted at x 100 magnification using en Imanco FMS microscope. o/
. For each batch two slides were prepared and nine fields counted |
25 per slide. The particles were sized relative to a British Standard
graticule (BS 3406, 1961) and assigned to size bands ranging from
>60um to <7.5um. The number count in each size band was recorded and

used to calculate a volume mean diameter (VMD) using the following

formula:-
30 . m " m
L N(xixis o ON(xi)x:3
i=1 !
i=1
N (xi) = number in given size band
xi = mid point of size band



acid USNF is specified as containing not |less than 40% stearic acid, 15

not | ess than 40% palmtic acid and not- | ess than 90% of stearic and

pakiri ticc aci ds. *Particle size nmeasurenments for Exanples 1 to 3 were nmade by

oRti cal mcroscopy, Coulter Counter and |aser light scattering using the

foll owi ng net BedLou2er Countert. (Optical Mcroscopy. A small sanple of

lipid coated materigl RS sisAENGed 18y BoltEd FaEQPRISkL Subfertiel pne fluid

and the particles were viewed and count ed at X 100 magni fication using an

| manco FMS ni EpekiespeispegpariagOn ddtichossapessiidies feauaptidyapedhand nine

fields count ediﬁérsed samf)mézwgg g@i&a td ghePRédduzhi RS baaKEr TFZEsk ILBLPtdve to a
€

British Standard gratic 406, ~1961) and assigned, {o,.size bands
rangi By rom CBOUART CEFRERIAS #nk FaRUEIaEROoR I EROAT e, i sl hird
recorded and wskel tfdlteredutiatongh & @l.ab@n Mehbipticantileer ( \IdDi 1 uieng t he
follow ng fornula; - : . = .

[err] N (Xi) %J‘%ﬁ%gglqnn"é?e\feﬁ"sEhzeec%télntgmﬁounter %oge]boTiAr%t”o%egslis%%regand
2. Coul ter Cobatwsen A andal0%sakhe degket qontentsawere theersonlicakes SesFénded
(n Coulter di sBesRRt rdyloBed W ORE PAELELY EhuntRrdbAdhl Yol rbhichethREES T
sanpl e was added to the measuring beaker of the Coulter 5 Counter,
cont ailfi ng a Pefers @t Feading wasdtekarchl driuaber eodntas| kekefaprrarticlasedn

through a 0. 4gupdder! 60 Qi%e fidnd8 in WRE tangBes TRRCENRBLOGN | THEEXoGRt WS
Coul ter Counter (nodel_ TAIl) registered hetween 5 and 10% The beaker :
contents wer e TERRATeEORf ten atatgl ofo Fouk JHautes S5EERIEG-i n the Coul ter

iter and stirredAfadan0Bf tHenuhe ah@ four mindtef odwnta wendieken Was dathen. A

nunber count was taken of particles in a n r. of size bands in.t ange

B Oum t o 125, Gafe S Bl PR o “pebuaRts) S UrgPhusi 8 RRPhedluh [shed

stirrilAg. A mdan of the one and four minute counts was taken for each :
The measurement was repeated from the start of sample

preparation for a minimum of five separate samples per batch. The
five VMD values were averaged to give a single composite mean.
Except where otherwise stated all the references herein to mean

20 diameters by volume were measured by the Coulter Counter method.

3. Laser Light Scattering

A 5 mg sample of lipid coated material was added to 5 ml of
0.25% Tween 80 in distilled water and sonicated for 60 seconds. The
(p/ 25 sample vial was inverted twice, to mix the contents, and the sample
| was then added dropwise to the measuring cell of a Malvern 3600 E-type
Particle Sizer until a beam obscuration of 0.2 was obtained. Readings
were taken after one and four minutes stirring in the sample cell.
The VMD value for each sample was calculated . Measurements on
30 a minimum of five samples were carried out on each batch and a

composite mean produced. '

35



si ze band and used to calculate a VMD (formula as described in Method 15
1) . The neasurenent was repeated fromthe start of sanpl e preparatlon for a
m ni num of five separate sanples per batch. The five VMD val ués were °
averaged to @xggeﬁ gi ngl e conposite nmean. Except where otherw se stated aI’I'-‘

by the Goul ter Courk B1SRREBRGY.of samasgbeys (Bepr>ant, BXattfot K0 i SERERE of
| i pi d coat ed Asad g5dwaler \BPE 48Ry} &es prapamed By Mi’m@he%lmn, dra;tsuhd; gdhe

Pt ce, ro m LepRRryRor S SRIRET 1108 e LemneraBRELE Motk VAT LOWAT o

- measuri ng celiltsofeldingl padnh esmademgypbe WUF%’*J@GS@’Z@lluYﬁW "‘a"b'@am '

obscuration of 0. Z%Sn&%ﬁ' 16 o/ BeadbRbRe WREE: It AKEerdibRIwaRNeedidthOMI -
mnutes stirring in the nple cell. The VMD val ue or each sa | e vva

cal cul at ed %asmréﬁﬁm@léﬁr Fgparatus using ﬂumﬁhsaf‘ ey BUE, 8P e %F%
carried out %ﬁﬁ% laaima&nﬂ;ﬁngomsmm moasl e {adzicled ouBlet d1menb5059<ar‘rp| e

BPC (B20G) Wi hrBD ey SRETTgtchd- Bl ot Tamer trbAar cabmpbe i, Ao

g Br g2 i
the np tgn Lﬂf&hd1é1?]awiﬁﬂnwefaﬁﬂJ@etéﬁpeabtmﬂe b505-7080 eentd an atomisirg mel ting.
poi nt and addi ng_the cefurox xet h
|'i pi d/ cef ur ofi® ﬁgs%ﬁ?effl atlﬂugpgrgsal g d p?’e}d i ﬁ% p(ggg?)? 2y goéhelrei/l &fhiystap @
appar at us usigtgeam per st fletdi tntputipe aapdant@mnbed ats pmiyieat Eeﬂtpemajrermad ng

L o DOARkCs iR FL S Dbt ALIRNSI NG 1R% WLlAdINbgeAltbE c2) 2D v/

3.81 to 4.57 mnfann-u ar om si ng | ce hair at a
tenperature of 65-700C and an atomi sing pressure of about 345 kPa (50 psi).

The product wWBgmsidd ked using a streamof air fed into the spray chamber at
anbi ent terrpe‘r'a"rqg'r'e—a'nd the solidified product was Sgéllleﬁ%dg)l n a.cyclone

separator. 15 A digpgRsdgn of amorphous cefuroxime & in Stearic
' Acid powder BPC (850g) was prepared from a dry mix of the ingredients

by melting the lipid, and holding the temperature at about 150C above
the melting point of the lipid.

20 The molten lipid/cefuroxime axetil dispersion was pumped into a
spray drier/chiller apparatus at a rate of 300-500ml/minute and
atomised using an internal mixing two fluid nozzle (supplied by
Delavan Limited, Widnes, Cheshire catalodgue number 32163-1 and as
described in British Patent Specification No. 1412133) with air at a

25 température of 65-700C and an atomising pressure in the range of W)
276-345 kPa {40-50 psi). The product was chilled using a stream of '
air fed into the spray chamber at ambient temperatufe and the

solidified product was collected by gravity.

30 Example 3

A dispersion of amorphous cefuroxime axetil in Stearic Acid
powdef BPC was prepared as in Example 2.
The molten lipid/cefuroxime axetil dispersion was pumped using
a gear hump into a spray drier/chiller apparatus and etomised using an
35 external mixing two fluid nozzle (2.0 mm bore) with air at a |
temperature of 75%C and an atomising pressure of 310 kPa (45 psi).

‘The product was chilled using a stream of air fed into the spray



A di spersion of anorphous cefuroxime axetil .(150g) in Stearic Acid powder
BPC (850¢g)- was prepared froma dry_njx _of the ingredients by nelting the
lipi d,. and hol ding the tenperature at about 150C above the nelting point of
the lipid. 20 : ~ 'The nolten |ipid/cefuroxinme axetil dispersion
was punped into a spray drier/chiller apparatus. at. a rate of '
300- 500m / ni heebem @t adtieak feMREIAFUSA ?’E‘t é’??]aﬁdh‘%%f?lﬁa REAFUFE I nozzl e
(supplied by Jgelemaa thd cpellond sersatéieshire catal ogue nunber 32163-1 and

as described in British Patent, Specification 44 i LL:at a 25
t enperat ur e JP%EQHGUE‘%r?&rngSt ik H%repl)‘-g%%il\#g ﬁonrlt% ég%eg\r,\maéh%a?e;é - 345
kPa (40-50 pgirepafédie apeamdiioy twashe hrokeskessdesprabed ricabxamplag rlPed-into the
sprays chanber at anbient tenperature and the solidified product was

collected by gravity. 30 Exanpl e. 3 A di spersion of anorphous
cef ur oxi me axetH—A—Sfeart+c—Acttpgwter—BPCWasprEparedas T Exam) e 2.
The nol ten |ijpigdAM@ieur PMATRERN S6Db Ji SOEUTEROCOUNIER PUIDPEICALS MDEROSCORGI| punp
into a spray drier/chiller ag\%aratu and atom sed upi ng Ngg £
external mxingM®wo f1¢id kobAke (2.0 nm HBEE) withlair tdfper atjure of
~750C and an ak om sing preagyf@ of 310 kPa (45 psi).| The product was chilled
usi ng & stream of air fed into the sjpray - 16 chpnber at anbi ent
terrpe]rature and the solidi SL&R product was collectefl in a cyclone
separator. The follow hg particle sijzes were recorded for batches of
materi al prepjpred accoftding to the processes descriped in Exanples 1-B :- 5
EXAVPLE VERN 3600 44.ZHWMTER COUNYERS BOPTI CAL M ¥ NO
E- TYPE TAJ | n = 10 | MANCG, RMVS PAF%TI CLE 10 pn = 2
SIZER1 n 1p - n 5 - nE 2 |
15
2 43.93 um 38.80 um 40.10 um
BATCH A n =20 n=z5 n=2
2 55.56 um 44,43 um 43.86 um
BATCH B n =10 n=>5 n=2
20
3 29.46 pm 37.21 pm 35,18 pm
n =10 n =10 ns=s2
U/ 25 N
All particle sizes are expressed as VMD.
n = number of samples measured.
Exémgle 4
A dry mix of cefuroxime axetil (124g) and Stearic Acid powder
30 BPC (676g) was heated to 689C with stirring to melt the lipid and form
a suspension. The molten lipid/cefuroxime axetil dispersion was
transferred to a spray cooling chamber at & rate of about 400ml/minute
by applying pressure to the melt vessel. This:was then atomised using
an internal mixing two fluid nozzle (as described in Example 2}, with
35 air at a temperature of 78°C and a pressure of 380 kPa (55 psi). The

product was cooled in a stream of air fed into the spray chamber and



15 2 43.93 um 38.80 Am . 40. 10 pm

BATCH A n =20 -17-n 5 , n 272
55.56 Am 44.43 pm 43.86 Am BATCH B * n ‘10 --
n 5 n 220 3 29.46 Am _ 37.21 pm ~F

35.18 pmn tBe solidified materii® collected by gravitp. 2 2 5 /HI parti cle
sizes are expre sed a S rreas re nple 4 A-dry
m x of cefuroXf arh)?@f?’lcqgﬁh%ﬁetgﬁ}t;sf'%g‘ﬂec?g@f ? BPC (6769)
was heat ed toCé8@oxime hexetil r¢angent L¥ef® the |ipi d and form a suspenS| on.-
The nolten |ipid/cefuroxime axetil dispersion was transferred to a spray
~cooling chanber at a rate of about 400m /m nute by applying pressure to the
nmelt Wessel. EMB®PLGA2 then atoni sed using an internal mxing tw fluid

ggéél e <(:| as descri bed ?fb amﬂ %2)11 Pt bosting was paé;rapah hz@ilfpg{@ttblée of

and a pressure o e uc s, cooled 1n, a

stream of ai ri‘%bd’l ﬁﬁbs’t"}?e '%?) T&r’fﬁé of, EB “P°1t%ﬁ8 Jts’tﬂm%dﬁ % fempararyey of

col | ected by gbgﬁlldbbve M?tsil nel fimgt peint dnmraaaemg tt}‘leVQipﬁﬁiar.(ﬁhtllahﬁfntCGﬂnt er)

51 um Cef urox axeti ogyw% TS 4% Ie A di spersion for
I

i pi d- coating Q&‘Qﬁa?"g ’r’ﬁl@gt 'ﬁ%mlg Bi 9Ny 3“% mlf?ire t enperat ure of
the mdbten |ipid toThetmoitenalipid/cdfubboihenlopeteili U$sp&r|stomqusopmﬂpeanﬁ1to

addi ng- t he appropria a hi h
Shear o xer - Boobet foRlo Ukl ior S5 BLIGIE oBffldrls lieh U Shddy, theplie 8 1 87
was punped i nheightcofivkZmoatila S‘ptaybf'dapmdx@mtﬁlefr 38@midmanute and tetamigady |
chanber hei ghtg0fg 1n82Mthat lﬁl%ﬁgoiwoafpﬁ’i@(hm Ya %@Eém({&l&ﬁ Bldole lr%p

at om sed using an’ ext er nal o m Xin I'd nozz escribed 1 n Ex
1) at an atomasmgqﬁpes%lungeprﬁﬁqune ¥mitbe renge 7of t285411m41%9akP(a4(§4@d°66015

psi). ysThe produsl WA SividlbedvadStRil 13dSidiRaNa dtrdeh dfedik Nted LR the
spray chamber at 7-119C. The solid product was collected in a cyclone
separator. |
The following mixtures of cefuroxime axetil and various lipids
were spray éhilled to give taste—masked'lipid-coated particles of
20 cefuroxime axetil. The diameters of the particles obtained were

‘determined by optical microscopy using a "Quantimet 970" Image

Analyser.
% w/w Weight (g)
25 o W/
a; Stearic acid powder BPC : 85 850
Cefuroxime axetil ' ' 15 150
‘Hean particle diameter by number 7.18um {95% of the total
particles obtained had a diameter of less than 22um.)
30 " Mean particle diameter by volume 41.9um.
b) Hyfac . 85 850
Cefuroxime axetil = s 150
Mean particle diameter by number 7.93um  (95% of the total
35 particles obtained had a diameter of less than 25um.)

Mean particle diameter by volume 47.5um.



spray chanber at 7-[err]. The solid product was collected in a cyclone
separator.*The followi ng m xtures qf ;gefuroxime axetil and various |ipids
were spray chill‘ed to give taste- mas[%ed | i pid-coated particles of 20
cgftiroxi ne axetil. The dianeters of the particles obtained were deternined
by optical mcroscopy using a "Quantinet 970" |nage Anal z/zsesr. % W w

Wi ght (g) 25 %) StRarafizcifcperdssviie BPC 212gx

850 Cefuroxi ne ax@ddsan 112 15 42.5 230, 9vkan
particle dianeter bfy nupber 7§ﬁﬁ]pm (95% of the total pay icles ogéa&dned
had a di aneter SLOX1RE, Ax9 ) 30 Mean %articl e’dtanet er
by volune 41.9pm b)Meahlydarticle diameter by number 8.38um (95% of the total 85
850 Cefuroxine axetil .. - . 5 150 Mean
particle diameter by°hinbes PEI0RT "Bs8, Gemeher bt ]éelsstghan 327"
particles obtained Hwenepatitieds giandtercbys volame 23uWbun). Mean particle

di aneter by vol une 47. 5um -18- ¢) Stearic acid powder BPC

42. 5 212. nasan 112 42.5
212.5 Cef uroxi ep 114 18 42575 ¢
Mean particle di aggtbxDye RusbAr 8.38um (95% of the totgs 5 75

particles obtained had a dianeter of |ess than 32.um) Mean particle
di amet® by vol ume gif_amﬂﬁrtayle B}«ﬂl‘g&t&ﬁ By pumber 7.32pm (95% of the total

85 425 Cefur @éh‘ffﬁcl&éeb&ﬁaline% had a diameter of less than Zl%zm.l)5 .
75 10 o an rtjcle dianmeter n r 7.32um (95% of the
t 04l particles obt %ao"%ga"jae G amehes, tt”bf"’:ié@%%tqﬁg'r‘f“?lpm ) Mean particle
di ameter by volunme 47.1lum Exanple 6 15 Mal t odextri n coated
cef uroxi me axetjgl, pargt icles were prepared

15 Maltodextrin coated cefuroxime axetil particles were preparéd

by dispersing maltodextrin (4009), tutti-frutti flavour (lg) and
starch 1500 (25g) in distilled water (to 1L) by high shear mixing.
Cefuroxime axetil (100g) was dispersed in this suspension using high
‘shear mixing and thé suspension was then spray dried using

20 conventional spray drying techniques. The product was collected in a
cyclone separator. _

The maltodextrin coated cefuroxime exetil was then coated with

Stearic acid BPC as described in Example 5.

N/ o

25 . % w/w Weight (g)
Stearic acid powder BPC 60 600
Haltodextrin coated cefuroxime axetil 40 400

Mean particle diameter by number 7.5lpm (95% of the total
30 particles obtained had a diameter of less than 23um).
Mean particle diameter by volume 46.0um.

Example 7 .
Using the processes described in Examples 5 and 6 the following

35 mixtures of cefuroxime axetil and various lipids were spray chilled to

give taste-masked lipid-coated particles of cefuroxime axetil.



by di spersing maltodextrin (400g), tutti-frutti flavour (1g) and starch
1500 (25g) in distilled water (t6 t1)” by hi gh shear  .m xing.. CefuroXine
axetil (100g) was dispersed in this suspension using high shear mxing‘and .
t he suspension was then spray dried using 20 conventional spray o
drying techni ques. - The product was collected in a cychomdd sepdeightr (g¥he o
mal t odextrin coated cefuroxine axetil was then coated with Stearic acid BPC

as descri bed ek

%ww e gh‘%ﬁ(g?g@é:a??lcd v, 86Ger BPC > Y
600 Mal t odext ri nMabtadest cief @pemdmeaummrne axetil 40 45 400 ReQn
particle dianeter by nunber 7.51um (95% of the total 30 _

partitTles obtajned had a dianeter df |ess than 23um. Mean particle
di aneter by v& urkearicoarid PRUARR 8P¢ Using the pr OCESSESBOdESCI‘I b8@0i n

Exanpl es 5 and 6ckferdx@hé el 35 m xtures of cefugoxime agghi! and
various |ipids were spray chilled to give taste-masked |i pid-coated
particles of cefuroxime axetil. =~ ww Wight (q) a) Stearic acid powder
BPC c) Revel A 55 611 Mal t odextrin ggoat ed cebwoir oxi me
axeti | ? 5 b) Stearic acid powd BPC
80 10 800 Cgfﬁ‘fro‘))’(ﬁ”ﬁ% %{S?g% | | o 380
200 c¢) Revel A ' 80 800 10
Cef ur oxi me ax E _ o 20 200 g%
Cet ost earyl ﬁ:o YOStearyl alcohol 85 850 ?ur oxi rreu
axeti | Cefuroxime axetil 15 150 1515 e) 150
Cet ost earyl al cohol . 60 600 Mal todextrl n
coat ed cefuro i me axeti 40 400 f) I—glf ac
60 15 I\/EPEQﬁféﬁFﬂ fleehled cef uroxine axetil - 400
400 20 . Mdltodextrin coated cefuroxime axetil 40 400
f) Hyfac - 60 - 600
- Maltodextrin coated cefuroxime axetil 40 400
- 20
g) Stearic acid powder USNF 90 900
Cefuroxime axetil ) 10 100
h) Stearic acid powder USNF 40 200 _
25 Dynasan 112 _ 40 200 NS
Cefuroxime axetil 20 100
i) Stearic acid powder BPC B 42,5 212.5
Dynasan 114 ' ' 42.5  212.5
30 Cefuroxime axetil ' 15 75
Jj) Stearic acid , 42.5 212.5
Palmitic acid ’ 42.5 212.5
Cefuroxime axetil : 15 - 75
15 _ . S
' k) Stearic acid | 40 200
Palmitic acid " | 40 200

Cefuroxime axetil _ 20 100



g) Stearic acid powder USNF 90 900

Cef ur oxi me axeti | : - 20 - 10 100 h) Stearic
acizd powder USNF- | ' 40 200 25

Dygasan 112 _ ) 40 200 Cef ur oxi me
axeti | _ 20 100 i) Stearic acid
powder BPC Pharmaceutical Example 42,5 212.5 Dynasan 114

42.5 212.5 30 gtearic AcidBPHI QLB @FEhdlime axetil is combined with

15 75 ]) Stearic acid , , . 4%.5
212. 5 Pal mitic S4ergse and a proprietary flavouring in the propgptions shownohslow.

Cef ur oxi me axefThkse materials are blended, then granulat®d by converbi@mlkheans
Stearic acid '

aci d using water as the granulation4f‘oluid. Af@g’éd’d’&?'urtﬁg?%%ﬂg%% :nﬁgy
20 100 be 2freeRbdrtvacendvecahy Bgghpierabemarnd theydaBPthendtidded into

cef ur oxi e axeohy 1¢. CONMlJABEnch et GERP ST & rRE I & Aalubedieur 1 ng 10
t he proportions shown bel ow. ese naterials are blended,” then granul ated
by conventi onalconekitsitdon with waternkp waeekdead2? e gf AefHBYNFR PERLIPd™L okft er
drying, the gr%ggg,g,%igﬁy be screened to renove any aggl onerates, and they
are then filled into bottles. A suspension for oral admnistration is
produce® by constitution with water to provide 125 ng of cefuroxinme per 5

m of suspension. 10 | ngredngrddient % wYaew W Stearic
Aci d BPC coat ed cef uroxi me axet]

I X € 4.92, Sucr os,
74\25 Flavour (fruitx€8Fig rﬁ‘@l‘Fcﬁ”EsF‘iated oéiiroxine exetil 0. %1% 20 25

Sucrose 74.75

Flavour (fruits of the forest) 0.33
15
20
(N
ad
30

35



30.35 . -21-*C L M S * CLAIMS 1. A conposition conprising
cefuroxinme axetil in particulate form the particles being provided with
wat er-stable integral coatings of a lipid or a nixture of tTpids which arg>

“insoluble in water and which serve 5 to ga§f the bj f fur oxi pe
axetil upon oral adm nistration but which di sperse’lmﬂﬁuﬂmﬂﬂﬂﬂcﬂdmont act
a UTE® 18 Ca

Wi th gastro-intestinal fluid. 2. A conposi tion. Céaim1l
wherein 10 the lipid or mxture of lipids has a nelting point in the range
of from30 to[ MS3. A conposition as clainmed in claim2 wherein the

lipid or mixture of lipids has a nelting point 15 in the range of from 40
toferr] . 4.. 1, A CORPE8nbbaR t3®nC \camBrd dihd | dd fdoiifé CaRet e i pid or
m xture of |ipjds _conprises a _straight chain, saturated or unsﬁ%grated
al i phati c car bbRyPREtIEPEAREYERG™r SheL PR Ll o9 PRIBHORTAYHAET & PR yceryl
ester thereof watersétatb it isbagnaal tphatingsabgololl ipad Ry fa andxdute 3P
carbon atons. f. « 3 A ﬁg osi tiqn agﬁ&{ainfd In claim4 wherein the mxture
of 1ipids conptiRAESaWRISH,RECHANSPIMRTIE I wakP T APt YRIGRI GETV8 a ratio
of from 3: 5totd:Babk wbeghtittér taskecafposefuomxiysecazehid bipoal ai m 5
wherein the m; e : St .G sand Jd 4 ' 1Sal R, 2 I o of
about 1:1 by ﬁ%%g%tégg}ﬁaggka§6%%b3| |g%{%%1gf%%%%ééfn85n9§gﬁggg ing claim
cont ai ni ng fr oMM 5CceBta0Y Wy theogist ro- igdfesbinak keid) .

2. . A composition as claimed in claim 1 wherein ' o/
10 the lipid or mixture of lipids has a melting point
in the range of from 30 to 80°C.

3. A composiﬁion as claimed in claim 2 wherein
the lipid or mixture of lipids has a melting point
15 1in the range of from 40 to 70°C.

4. A composition as-claimed in claim 1 wherein the lipid |
or mixture of lipids comprises a straight chain saturatod or
unsaturated aliphatic carboxylic acid having from 10 to 30

20 «carbon atoms, a glyceryl ester thereof or a stfaight chain
aliphatic alcohol having from 10 to 30 carbon atoms. W

5. a composition as claimed in claim 4 wherein

the mixture of lipids comprises a mixture of steario
25 and palmitic acids in a ratio of from 3:7 to 7:3

by weight. N

6. . A composition as claimed in claim 5 wherein
the mixture of stearic and palmitic acids is in a
30 ratio of about 1:1 by weight.

7. A composition as claimed in any preceding claim

containing from 5 to 90% by weight of cefuroxime
axetil. '



22 8. A conposition as clainmed in claim?7 contglg}gg,,_QnLiO—Pe-Sﬁ%)bv
wei ght of cefuroxinme axetil. 9. A conposition asS clained in

pretedi ng claim5 containing anorphous cefuroxine a “&m\\“‘\ \“\
cogposition as clained in claim9 wherein the cefur$““ “

spray-dried cefuroxi me axetil in the form of 2Botl ow m ceosphe' es.

A conposition as_claimed in any preceding claimwherein the coateg .
particles have dPamet efsCSPRPOSE tigRy@ss imed i la ik ohs a9ntapningp
conposi tion as cEabmed0i moaBPpbecadiieh tclc Beai®tind hexeopt £d particles
have a nean di aneter by volume of |less than 100 m crons. 13. A process
-for the preparation of a conposition 20 as clainmed in claim1l which
conprises di sper8kng parconpbsisicef wsoxledmedetin dny conetedingiplaior

mxture of Iigpi déoneta@mlabnqmbfe%h@u@@e%mi ihe ddg particles having

integral coatings of the Iiprid m xture of | pi and cooling and
collecting the 25 coated partlcles t hereby obtai ned. 14. A Process as

clained in clainmg3 vvhﬂr ebﬂpblscithbﬂl AsOlc 18 Diled G rPfeld 3 05 d:ﬁe@élﬁlef' ned in
any of clains 2 gﬁ % % QGess as Claﬂﬂ? aimil3 or claim1l4
wherein the di sp&P§i 58 f“§°5115'ﬁ1 8 B; & SprFRNRt lTﬁiéZq %%’Fr’r’%%rax%SulG
A process as cl ainethenforai mflholleweimidrivsphierdsser is an i nternal m xing
two-fluid noggle atom ser.

11. A composition as claimed in any preceding claim
wherein the coated particles have diameters in the

-

range from 1 to 250 microns

15 12. A composition as claimed in any preceding claim
wherein the coated particles have a mean diameter
by volume of less than 100 microns.

13. A process for the preparation of a composition
20 as claimed in claim 1 which comprises dispersing
particulate cefuroxime axetil in a molten lipid or
mixture of lipids, atomising the dispersion to provide
particles having integral coatings of the lipid or
(U mixture of lipids and cooling and collecting the
25 coated particles thereby obtained.

14, A process as claimed in claim 13 wherein the
lipid or mixture of lipids is as defined in any of
claims 2 to 6.

30
15. A process as claimed in claim 13 or claim 14
wherein the dispersion is atomised by a pneumatic
nozzle atomiser.

35 16. A process as claimed in claim 15 wherein the
atomiser is an internal mixing two-fluid nozzle atomiser. .



- CL MS 17. A process as clained in claim15 or claim16

wherein the nolten dispersion is atonised at a HHMH"'HE“ Hll Wb i¢inthe

range of 10 to [err] above the nelting point ofl K& Mt ure of o
5

lipids used. 5 18. = A process as clai med3 many of cl'ains to 17 wherei'ws

the particul ate cefuroxi ne axetil}grior to C aLing has a_ ,nmean Q@rticle

di ameter by ¥di-ume A PRIRETIRR SF2+PEh 30 618G™ r s CLEd™d® A process |
as clai med | whareisf tHeimsliéntdidpewvképai st bdomimen atofa fampend taine

cef uroxi me axet.i | 4.1 pid, of | LD h 3t WEHE o : SUGL el 4y ovi de
coated partigﬁ’éghcgiﬁaﬁ‘{r\%\kg?f%%ﬁg ggn}gg %%ﬁe??; t of cefuroxrlwrre

axetil. 20. poAng efestheslipbdnen mixEpgiemefo e amounts of
particul atge cefuroxinme axetil and lipid or lipid mxture used are such as

to provide cqated 20 particles_coptaini.ng from5 t0o .30% by | ght of
cof Ur oxi e ad | . P BEOCeSS 88 cELatues I ady PL iRt W O 15 to 20
wherein the diZlspdrexieninm i shet parsidullater oeifoher Eme eatetli heapriet es havi ng
diameters int ﬁ_rgﬁgf' 5Q_ 1, G di _ QrSBsm&@s clainmed in
any of cl ai rrstézgc{o v%%ge%nﬁ'?ﬁé gfg%grcg%gr?l%eeﬁeorﬁii%d to provide 30

coated parti dreshevtange afafiramafeter 5By MiAr@RE of | ess than 100 ni crons.
23. A nrgocess as clained in claim22 wherein the dispersion is atom sed

to provide cqafed Bartlclese33saa hed Tor b UP'Slabe vph Ugs Of from 20
18 wherein the amounts of particulate cefuroxime - W)
axetil and lipid or lipid mixture used are such as
to provide coated particles containing from 5 to

15 SO%Iby weight of cefuroxime axetil.

20. A process as claimed in claim 19 wherein the
amounts of particulate cefuroxime axetil and lipid
or lipid mixture used are such as to provide coated
20 particles containing from 5 to 30% by weight of cefuroxime
axetil.

21. A proCéss_as claimed in any of claims 15 to
20 wherein the dispersion is atomised to provide

25 coated particles having diameters in the range from \/
1 to 250 microns.

22. A process as claimed in any of claims 15 to
21 wherein the dispersion is atomised to provide

30 coated particles having a mean diameter by volume
of less than 100 microns.

23. A process as claimed'in claim 22 wherein the
dispersion is atomised to provide coated particles

35 baving a mean diameter by volume of from 20 to 100
hicrohs. ' '



-24- 24, A process as clained in claim23 wherein the d|$ﬁer5|on IS

atoni sed te provide coated particles having a m Mﬂl :u ﬂl“ | ume of
frem30 to 60 msxrons. 5 Z5. A pharmaceuti cal ra
anxnlstratlon conprising a conmpositior &4 of ai ned i‘n cIa|n11 ‘or as

prepared by a process as clained in claim13, together with one or nore
phar maceut i c@4.car rA @modésrasxelpined slnzelaimAthuheaeent ithal

composi i on 3 ik s @b} S2a fol BPohPBE Shalkanpheticles 27 A

pharnaceutic nposition as al med form of an aqueous
suspensi on. J@vind peamcdianeter cByip¥eltmenofs fepmi #ld ten 00 ai m 27

cont ai ni ng amiyrdngy. accept abl e solute serving 20 to assist in maintaining
the taste-gmasking properties of the |lipid coating. 29. A pharmaceuti cal
conposition as clainmed in claim28 wherein the solute is sugar in the
concentratioﬂﬁ&ireﬁmph&ima@eGSioelghompes¢emon $or oralpladmimdmitriatdion

product as cl |§J %?R%P %ﬁnéhabgﬁﬁﬁédhghebﬁaQﬁﬁqr'Qﬁd 30 31.

A process as C alne clal stant | y as _herein described. 32. A
phar maceut i c#8 (ﬂﬁﬁ%ﬂ% oY & BreFees fa elaimredsisugdadm ildsly as herein

descri bed. 3&ogether with one or more pharmaceutical carriers
10 or excipients.

U k 26. A pharmaceutical composition as claimed in
claim 25 in the form of granules.

15 27. A pharmaceutical composition as claimed in
claim 25 in the form of an aqueous suspension.

'28. . A pharmaceutical composition as claimed in

claim 27 containing an orally-acéeptable solute serving
20 to assist in maintaining the taste-masking properties

of the lipid coating.

29, A pharmaceutical composition as qlaimed in
_ claim 28 wherein the solute is sugar in the concentration
o/ 25 range 50 to 85 weight percent.

30. A pharmaceutical product as claimed in claim
1, substantially as herein described.

30 31. A process as claimed in claim 13 substantially
as herein described. '

32. A pharmaceutical composition as claimed in
claim 25 substantially as herein described.
35




