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Pé?]ItYM%IﬁI&: MATERIAL gr{-\ SOLID
%ﬁDnMﬁEB%&&MR %lalohlﬁ MANYEACTELR D;USﬁ BHEREOF
SO|Id dosage forns. The present invention further
r part to the use of the pharnmaceutica
eg%géfénPﬁof the invention to increase the oral
bi oavail ability of poorly water soluble drugs. 10 The
present invention further relates to pharnmaceutica
piBeipessnt ingentien talafesinopart pe e phrimerentical sapipieanchadato its
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nbhe pt&senta:peemmm figenirgelatediin @afiaorthe a6d obilel Iih)amacéd&@al

si.ol o al. flujids present in t astr i ntestinal
PG Sa ot deTesifon toSieRt tha uth Mo BeIB B 4 Boqir water
og@hbladmgy stration to an aninmal patient, in
particular a human patient, may be present ed in a
vari ety of oral dosage forns, including tablets,
E:I"gg‘lg' g%egé% 199 2 g;:&%@%ik&% 'to %g:alorgéc%ugc é)@gduct %o processes of
gp@patisg thensaocfe and &mexsapémre@f dipepdrticalpd, |thmpidsynt invention relates -

oget her 0O with one or npre accessor ) .
iR ace el bl baCR Grsiens A SToRt thertasmii ageasa having poor
tﬁiﬂﬂﬁl@r iBlie BAyAbRBRAEHuidy th&QBf &Sﬁie@sﬁ&n?esﬁﬂhlt@@t f a patient.

machi ne a therapeutl Cc agen a free flowng from
such as a powder or granules, optionally mxed with a

bPl'i‘Qﬁfaceutiddp fo‘aﬁgis’ fok B?Jltad%gﬁ%on gc} ?IP %%k %agg:\ecnltn Pirticular a

the |ike. ded tablets nmay gener
niouhaed ngﬂqﬂm, raa}s beé tpatslentedeio i vasiety of outahdesagé ferms, mcludmg tablets,

t tic gent |n2 noi st ened
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81R‘Eeggenerall conprise an outer shell whic

B&T FRorerAgresERArRiAEmAGNtiSAT tspPitbleripBredicnty. dGempressed
Ofable@Eind} bl préfide £B EQBSEesQiB Qngggﬁ?l'.)l% M hthe a thg apeutic agent in

therapeutic a ent Ich®can Typic y be provi
of fneflawingrfranhe sudy ag 4 gawderf or gnanules optionally mixed with a binder,

lubricant, inert diluent, dispersing agent or the like. Moulded tablets may generally

be made by moulding in 2 suitable machine a mixture of a therapeutic agent in
powdered form moistened with an inert liquid diluent. The tablets may optionally
be coated. Capsules, which may be of the hard or soft type, generally comprise an
outer shell which may be composed of, for example hydroxpropylmethylcellulose or
gelatin, and an inner core comprising a therapeutic agent which can typically be

provided in granular, powder or liquid form.

Delivery by oral administration can be particulatly desirable for many therapeutic

agents. Furthermore, oral administration can be desirable due to the non-invasive
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30 Delivery by oral admnistration can be particularly

desirable for many therapeutic agents. Furthernore,
Wa2804/03¢8¥ ni strati on can be desirable due to tRET/GB2003/004463
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thereof and al so the substantially accurate dosing

contro t n . e e j r

B e e S IED Sy A P AU el Bl con genelly
ably actiesgeouish oral atigimistrafiorpaOirdnidosioseptiahichn tlgo bechdvantageous

therefor?, i.‘gﬁrovedgﬁgtie t .conpliance. 5 A problem.

t et At patief aserntarly ahd: Frssriore-JmRraysd pajtenh Rompliance.
however, is where the therapeutic agent to be
adm ni stered exhibits poor solubility in the )
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passage of the therapeutic agent through the .

10 gsplubiinpreddé. nk suchegases, campleate opev¢rombstantipkedipyaletionmay not
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t herapeyti.c agent .may not be fully avail able, or .
R ERiht o) SR poTae Bioad B IR Y P FaB LSS hegpatient depeadeat
ab%ﬁ&d@;thhﬁdlly ithd Eherk}SeutieNgER] msY hEtbARIIR hvaflaBlEler substantially not
patient. The above can be problemati¢ in terms of .

15 weeproducibly aviilables Spmphsamtionaigse the geperalipisculation of the patient.
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in dosage decrease for therapeutic agents. The i
disreneaY msthediafydriscomhisatogalehsmistihtagd sl igpqeralytrend in
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'(:Egiragg Qedeh &L %hérﬁg&\éﬁ'a hf3€ THRAREELRRLE B ﬂ’&#é%&g dpe to poor

cteristics t [
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t typically result, 1ncludi
neatel isolubdily imrhadecattepmste to afoidahe andediablegpraiduct characteristics

bi,oavai.l abi lity.and..vatiabil]j.t f ug _absorption
BB e cpantd RN EROLiled so PR BE R ACK, tow ora
bioavailability and variability of drug absorption related to the presence or absence
25 of food.

The problem of improving the bio-availability of such poorly and variably soluble
therapeutic agents has been discussed in WO 00/09093. WO 00/09093 describes
pharmaceutical compositions adsorbed onto solid particles which may be further

30 formulated into solid dosage forms. The compositions and dosage forms taught by
WO 00/09093 are described as improving the bio-availability of a wide range of
therapeutic agents, including therapeutic agents that are known to have or suspected

of having poor bio-availability. WO 00/09093 also discusses how powdered



The problem of inproving the bio-availability of such
poorly and variably soluble therapeutic agents has

W@é%’“@l%bussed in WD 00/ 09093. WD 00/ 09093 de®€TiGH2403/004463

10

5

20

25

30

phar maceuti cal conpositions adgarbed onto solid
particles which may be further 30 fornulated into
solid dosage forms. The conpositions and dosage forns

t ht 9093 d bed h
b?aog_gté% :? chgv\f) %ag fpr%wwg%g ngan] érrolpgged %shaé #eggégqtue Hdr ‘.h edehvery of
age&t:&sdhﬁtﬂh um:agedd&efga@e USpicesrgeal, S‘that:rear%hkﬁwmeﬂﬁmlogy

t ed f_h h | il .
OBFogolss sRDdechesisas BaabuRssatiat Lol 00 G000 192 sad Sheth, A.
PEAd fﬁg&@ﬁ/ 8a4443 . of%o%o‘ﬁek”ébl%ﬁoh? £ &9)! tﬁ@élssolunon rate of

previously’ been propds as a techni for the
dpbhy&e:z;d@tablmt é)nugrﬁotempneentweldalpduttnel Blpantagy, 16 (5), 769-777
Spi Powder.ed .So ion T ch ol o

FREF oS <Bhrot R Ran e SSuiop P ELl PortBiag sotygions of
Nﬂnerﬂiﬂ:uﬁl 98egts i tiqSidethBraplutic agshts Bit6 »nddabherent)feee-flowing
of powder solutiqns tqo jnprove fhe dissolution rate  of

SC%PWWP};FZP% qrhy) A xingihe s B EpRRIE 2ggads or solutions of
| M‘x‘@e@u@l EharARcy selJ@eé 53me¥6%‘ltgzzéh tHOBEa IpeIB@ agent was in a

concept of powder ed sol utions involved convertin
s odlid fqms nowas béldimpealubdisad éuqugl gate] whuhdncmgerednbg twWegting

ents |nt onadh t ee-
Betre o shialer M AR et ke bt e dnpelueien
agﬁﬁie&eﬂ the Qi)plldaﬁﬁﬁ o(ﬁfpowtdbﬁ sélpdioh itechaghigy Ivasilinfiteal because the
selected carrler Al t ho g t he thera eutlcffgent was

i fesulting anf BPdes genggallyhad pqas 2ad esratisiffoveabyity and

I E&MRP&:S (\éﬁyrﬁ&.l ncreased the wetting properties
of t therapeutic agent, and therefore enhanced the

di ssolution. However, the application of powder
spl ution technol o was |imted.bec th resul ti
b preirat FERARr S Har e viaies (i pokf fagerped profidms
f hauedsb hidoriaddiwith PEREP$Siubld tHeYaptuBP 85drtsSn tdlnsIGfincreasing the
present invention, however, now alleviates the above

dbiscrvadebilisr, aplalse thpirenrodneibiiss of pehdeioprailabiligh of puch
Bl B A R0 5pb ) B RoBlec A DAt g
bﬂowv'mdl ahnpiessibiligf clauapdierigtive vdpeutvers rargdntksrmfvichiﬂ‘red with the
h t I dyct
R BT BRSSP PoT AL PE P oR A i
W@f&dd&@st asd ProRRIel byatb ipesR t ivehtiéd €an BOAFQnURE6GS Bedllowing the
powder solution technol ogy, Furthernore,

pHiERRRSEGIABERY OF 8Bt oA pitstAcdaly Bholini prlidsfate uatila
| BYRIBRiEAL R RAGAR! AREMHSsubStailibiBBMadd}echemical instability

often associated with liquid state chemicals. Pharmaceutical products as provided
by the present invention can, therefore, be particularly suitable for oral
administration due to the desitable dissolution rate in the physiological fluids of the
gastrointestinal tract that can be achieved for therapeutic agents as provided by

pharmaceutical products according to the present invention.

It is an object of the invention to provide a pharmaceutical excipient for use with

pootly water-soluble therapeutically active agents.
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therapeutic agent or agents to remain substantially
wholly in a solid state until a tinme foll ow ng

Waam4B20L at i on, thereby substantially obvi ati R§T/GB2003/004463

chem cal instability 25 often.associated with liquid
state chem cals. Pharnaceutical products as provided
by the present invention can, therefore, be

Lti IarI e fo ora stratl
R 4B Rnsbuc ot 381 e Bhof i b Ao h LB Beb PRy Rl
fdodsissinf a tRapchilpidtive sheddogtthae Evlﬂll’}ﬁﬁhﬁﬁﬁcbﬂ:rcal excipient of
achleve for t%erapeutlc agents as provi ded by
ﬁhaﬁﬁﬁEEUFWEQFO%roducts according to the present
invention. 30 It is an object of the invention to
provi de a pharnmaceutical excipient for use wth
Pl o3 4 *jumlattreabjsmlqﬁ heirtvieatiop ¢ prevdtit ¢ phetnhwutalgé mrsipidﬁowhich

T AT N

PerdidHEd theClbgAlutEddrodild HRhaRe finhLabjleytiveCsf étﬂmﬁﬂlﬁgtthe oral
together with a pharmaceutical ex0|p|ent of the

priegwedebility, ehsaiddrugs |t is a further object of the

invention to provide a pharmaceutical excipient which
has a high surface area and into which a poorly o
STheiptesemiringemion ilsefuithc:todipmtai Ba pbarmmhau@é pt¢rb1ct comprising

di ssol ution_profi he fi.na

SRR toregestS Aol foamriner, A (ki apeo fhe susface
To® the pEafiackii@D bt @pichSof thelgiedendiinwatiod. to a

phar maceuti cal product conprising one or nore active
agents intimtely associated with (e.g, coated onto

et ?f&exr@é Lm‘bt}&ltﬁ’é}ﬁg HE gUﬁu"eC%en@ g.coé R%?j 1soéot£l§i%ed with the

present tnvention. I'n certain preferr I ments,
tpi&:m@témahg@wplelqteoii}he pdesgg} inventonin medmauph fromeabag 1 to
Egeﬁugrca pExcipient of the present invention in
t P dbout 1 to about 50% by weight. In
certaln preferred enbodi nents of the present '

i nvention, the P ceuti excl pl ent. co I Ses
fIr”o?ﬁf%i‘b‘bee ferredye e@sgtﬁm%wgﬁlwe@rﬂt 1B¥ %ffoﬂ’%eeceuﬁcal
nggﬂ&ﬁf&f isés o 2bSIHH &) Pood’t\."9t5b}’o b %erg%mgﬂﬂ polymer,

risinginorganic material. In further preferred
epmémbiu 3t 9, temlp tporlyhrdxe lmmpcrdes esmfnmmgabetgan@anmml In

Ru : 892/erred er%tg,ﬂ?% g::‘%fyg:%r ?llie%t(ie%ég e nfbo tio a&)out 80%

presen |nvent|on 'S o an oral
degagd the phnanienticdl Rgcipient.

The present invention is further directed to an oral solid dosage form comprising a
unit dose of one or mote active agents intimately associated with (e.g, coated onto
the surface of) the pharmaceutical excipient of the present invention, the oral solid

dosage form being, for example, 2 pharmaceutical powdet, a capsule, or a tablet.

Typically, a pharmaceutical excipient product according to the present invention
comprises a suppott material for the therapeutic agent, which support material can
be an organic or inorganic support material having a reticulated microstructure

substantially as hereinafter described in greater detail.
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oral solid dosage form being,sfor exanple, a

phar maceuti cal powder, a capsule, or a tablet.

Typically, a pharmaceutical excipient product

according to the present invention 30 conprises a

support material for the therapeutic agent, which
Spp@okddtitt efithitheGbidve Bjeats Aidosthess a@d innofiganipect, the present
support material having a reticul ated m_crosty, cturel )
siysaten PHW‘?C%P]F%F%F?%‘F-LF"%%’& FoFRRF1ME @F%@l’eﬁeu‘m ated matrix,
ekt 00 ONLG780) L CEIBRALORMH pRey oo
f withtanasngewic polyeerpr matentkl, defivesn plumalpy of pdess with a mean width in
P aelrrggggg Iagqg}%tf@?@dfv%&tearngdﬁlh s[alt,'sipleﬂa casu.%fg.lctle gfea.of at least about

r-xX conprises an

- agEf A aPiebétablly, tHeGhgaMwidth of thepOtes idNinaths ashg éOibout 0.1-500pm

W th an organic pol yneric, nmateri a‘J@fi dei nes af
prRg 115 prefetred ghat shéymakrin hasa spaif Hriace AL imore than about
alp%z% 01-500m and has a specific surface area of at
| east ‘&bout 1n2/g. Preferably, the mean width of the
pores is in the range of about 0.1-500m and it is

speci fic,surface are

pf{gferred tt at_the nmat rti X ha}<1 a¢ I G ace area. o
of “HEHDE TR “aH U “H&TRET Y ° L3 HRE porBE OF i ¥he - ror
magdrhple Ak Rer ffang efAtblodirhantobf thelihivEotion sfeafdeéwed with a scanning
Ccross-section. FO{ g@:rr?l e, when ganth enbodi nents of

t BlECiEAY SHETOSFORE althPRgheti ISM £PPS3 £2 BR SEAYAT 1 gROsF-85Ftion, most of
Wg&&@g realled ROHORredula8 W SRRCAodsO 1 thL pabbdde dffthis
Cross-section, nost o t he pores appear to0 have

i spesifidagioncthesgemewidtyos sizEof thhporraipasemple etpartipg of the
speci:fi catd on, N\ ' ; OLES:cl N:
BG40 5 S AL, 380 d A 8o,
p Hefimeaesib ding Equal ool vt didmetaridfadtifcie that bounds an area equal to the

specification,,is defined as being equal to,the .

o AR 06 B POTES ARRAFSRE CRRR-S50AN affrg%&a??s adhfudgeerpingf as follows.
NR3JEaRhing R PVnGRicrSRRFE 8L sethPRSoSEttibA BEIth@iR@8x of bther

can be determ ned as follows., ~A scanning electron

peedugt iptakest ata magnifisatéon prst fiomma direetion which sleasly shows a pore
o : i L ; .

R R

t padducs Thprppaehatiovesaftiohhlearsanpeahost thevisilda pokes is then

matri x qQr Qther raoduct. The gpparent crossssectional
e aad e meeh ot P SR HER TS 1 FOFIA g b diptacter of the
apfcle Rat B de hanllR@SQUAPAS e GHedhtd fLiBE potest appatkdt &dss-sectional
The di aneter of the i ,
areas is then calculated from this latter value. The apparent cross-sectional area of a
pote is the area of the cross-section of that pore which is apparent or visible in the
scanning electron micrograph. The “width” of an individual pore is related to its

apparent cross-sectional atea in a similar manner and can be determined in a similar

way.

Likewise, the inorganic particles are not always of a uniform shape ot ctoss-section.
For example, when certain embodiments are viewed with a scanning electron

microscope, most of the inorganic particles appear to have irregular cross-sections.
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circle that bounds an area equal to the nean of the
ores' apparent cross-sectional 25 areas is then

WoHUMB0Ed fromthis latter value. The appar eRCT/GB2003/004463

cross-sectional area of a pore-is the area of the
cross-section of that pore which is apparent or
visible in the scanning electron mcrograph. The

Iqifhg Iﬁm? os@'bf tﬂgl s Iegﬁ@%tuprp "the hivah %Ji&éhe?x $i% bl the inorganic
appar eént Tross-sectironal area 1n a simlar manner a
qmuptitles ed esmpleert dodtion I whd Matrixjay of 3Qy bike\plaematdutical
RSB bbb 1 SR SRS Bl o
e e Bbandy £ Xﬂe@‘éﬁfi‘al%ttﬂe theah ¥ %Q&&%ﬁﬁ& gﬁ’ﬁicles’ appatent
m croscope, nost of the inorganic particles appear to
heroes-sackiogall agease rip sz be detesmened\a® fplows.082880ning electron
PCT/ GB2003/.00446 -6 For t pUr ROS f thi .
SEREPRARR OF gkt oo dhe e BHRR3E oBherntepsdp gebpet»
paigdifitfion dhdofrsaPlite@fonp@hich @ieadly shbes ARtaghregaidn 6f inorganic

any .ot her pharmaceutical _product described in this
shAetifles £t iroHPicaLofitie SYEPLE.r BRfting SLmatn o pHer product. The

ddné%ﬁf‘etg]?rcr&fs-sécd&ﬂaﬂ Gl dfMath BPWOSis B Al ngrg{:lﬁjticieg if fifen

the inorganic particles' apparen .
cmessyresband deaheay ebthess megaredealyes israriqubadechsThe diameter of the
falko A seanni r 1 CIL, of: e
S bRoASPRILAE BLAHIR0 ol S BL BIeRic BpARIR' Spparent
acros@gpttibhaairearis alngh éalailatad dtane eliis dartestviahide. CIeadpparent cross- -
shows zin aggregati on, of i.ngr.g nic particles that ifs .
t3FEHeBA! agee AR CQREANLE BYTUSISIF tfnatst OfiRs frstpecsioneef that particle
PEREHGS appHiént SHRAALRNE thE 9SImBRCILAPH nAlBgraph. eRE Wilith” of an
the vi S|pbl e inorganic particles is then 10 neasured o
andividral inmagani¢ pattisheis relatadr todts/appacenticsosssectipral @tka in a similar
T, ' t f . CiIC . 0 . .
(AR b g ind (63 SndiiFloal? 08 B BLARARBIicles are
ciubsansaity sphrailcalaitdalows fidne rhecfiregiing dtht fth@inmiean svidth is equal
| atter val ue. The ?f)paren[) cross- .secti.onal area, of a?x’m
| RINGER LI PPt e 1 25 £AR DS FRGCA5F 17 AEFRR JSReER R GTRbEfiments
t Sthe RV dotioh€ theilbEgani SpAHEIRE 8 fuféd 4 dg&tﬁzlx,ethteﬁ atp?ﬁrent cross-
scanni ng el ectron mcrograph. The "w dth" of an 15 L
i 5eaHORH 35925 icAB bgangasussd witl: refeseqce £ theegraingboyngdaries that will still

. : - fonal area in a simlar nanner and
a&’&?;g;g%au% QA5Sh £ HEO IR

can etermned 1n a simlar way. Wen the inorganic
particles are substantially spherical, it follows
fromt he“for.sgoi rkg t hat,, t hei .. mgan Wi gtfih 1S egjual éﬁo P

t hiet FerRe SRS ABTIATS 20FF ), Is4ied 4, THR SRILORE0B toitlepars Yo fustace -
AL Bt Sudih treRyhD Of a FBAtE Hal, 8 détBAnined @B¢drAihg tolMRternational Standard

i norgani c_particles are fused together, their apparent
ckS6x 8277 “Determination of the specific surface area of solids by gas adsorption

using the BET method.” (reference number 1S09277:1995(E))

©
In preferred embodiments of the first aspect of the invention, the mean width of
the pores is within a range of about 0.5-300, 1-200, 3-100, 5-80, 15-70, or 20-60pum.
In other embodiments, the mean width of the pores is within a range of about 0.1-
10, preferably about 0.1-5pum, and, mote prefetably about 0.3, 2 ot 3pm. In further
preferred embodiments, the matrix has a specific surface area of at least about 2, 3,

4, 5,10 or 20m?/g and, preferably, of up to about 100, 50 or 40m?/g.
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.20 sectional areas can be nmeasured with reference to

the 9raln boundaries that will still be apparent in
W2 oduct . The term "specific surface ar @&T/GR003/004463

used in this specification to-@denote the surface -

area per unit weight of a material, as determ ned
according to International Standard 25 |ISO 9277

"Determ nation of the specific surface area of solids

by gas adsorption using the BET nethod." (reference

nit b preferoiPEbE thd BEaDi pafticles m}ﬂbﬁd #@cthe rfh@ddslpecﬂ@f the
the first aspect vention mean W dth

of t
BBt Pbrelian sadianthe BeaBtaR o5 o g5 PIE: to comprise
3a Ralitp o8 Qiscreee KRk p6’srs1’t3§)nl§&ﬁhg cAfitdlf) Théefean w1dth of the
odlnents the nean wdth of the pores is within a
rlan@mcﬁ partiglet opcmstely, somr@plewacb;wra%@@hly @bouisiri-Apgn 2nd more
r ol Ahd

gé);e er%lgéees %ﬁlty abrarbglgtég) 9? ﬁi e5 %%,?5 og’ﬁr%asz{ﬁg g(rérhﬁ:folx% preferably, about
s $25¢ 8.2atr(eer @R-Satm. | hﬁ%mabﬂuhg&neﬁs, thé mdin wtidtlobf the particles

LI TRTROrT RN A

P &bREA S8bftar add U JuR@Bs@ANI ¢ parti cl es enpl oyed in the
first aspect of the invention to be crystalline and

for the aggregation of inorganic particles to conprise

I
i phfple LS 5 WPt WAk B B0 o gpect o
cihvetityst, ahs pSﬁ:s ermipmyse prinsarpned e¢ccbldyryaioas, wwhekeinGie primary

and re ef er. ess t n ab t 3 15, 10, 5
PO Parh Mogn il O Aot 2 s ideBiged begréey Btoggral

Ofleferrs Tormid froBThedhh ﬁ?qmes&amdirp B obRAHhviathbaOWidth &£ 0.01-

particles or crystals i norganic material can be
btuse end abodefigd withia saldotucgurzhelementspeaduthermggrpwidth of the

%@oﬁ@ﬁzﬁao}é% 159 el énurrm wmhﬁt)gl rggx&gf ofdf. the

excl pi e In accor nce mnt t of the
|nvent|on t he pores conprise primary and secondary
res have.a nean

th
Sostiags fith A rtep a&&qcﬁga e R R hgpideal ©

eﬂ;]@ﬁaﬁt@d&réﬂt it QB dYesidPA bblid, rhtiules ailak ywhereRSthe matrix
have a nean w dth of 1 15 10m and are defi ned

WFATAPTIses AR dnQBRRiE et taHialdn epwasiasion ek AR OTRARIG PYITRERic paterial, 2
t %Ialﬁf SPP € SvifkSa Ln%§§ ﬁmnoft ;B%u[@% EM'LJZ &fﬁned between
pr y por d

s. I'n accordance with a sec aspect .
osftntdtretal elemetisdormnbeé fon: thexmatzixegplerality of secondary pores with a
mean width of about 0.01—-10pm are defined within said structural elements, and the
mean width of the secondaty potes is less than the mean width of the primary

pores.

The excipient, in preferred embodiments of the first aspect of the invention, can
have a specific surface area of at least 0.1, 0.5, 1, 3, 4, 5, 10m?/ g and, more

preferably, of up to 100, 50 or 40m?/g.

In preferre& embodiments of the first or second aspect of the invention, the mean
width of the primaty potes is at least about 5, 10, 20 or 40pm and, preferably, no
mote than about 300, 200, 100 or 50um. Itis preferred that the mean width of the
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phar maceuti cal excipient conprising a solid,

reticulated matrix, wherein the matrix 20 conprises
WaRz04132¥WAni ¢ naterial in association with an SCFEHB2803/004463

pol ynmeric material, a pluralityw of primary pores with

a mean wi dth of about 2-500m are defined between

structural elenments forned fromthe matrix, a

p r S th any vvi h ., of
LT L
eﬂﬁftﬂl’ﬂ, 8, 2,an8 ok hem. nhﬂphrﬁtﬁi[hheﬂﬁoﬂhﬁezﬁﬁ6ﬂﬂﬁ8ﬁ1¥t pPESnd aspect

|slessthanthe nmean dth of the primry 25 pores
TREthEBT AR the mepy LN %tgt he EERATBRESS 16 ithi 4 Fiasiof about 2.

aspeeL20v, 1@@0' PG’QU@ ' &"‘5 29@8 ant&q]ﬁ@ n?eaﬁRﬁQﬂI bf:tk&l'geﬁ@&&ry potes
area of at |east

rmrvetthlpraeiaeggbf 3b01i§f0 hé @ 8- 11@@ >1$tm oPref@tmnyg at R@Stlalbout 50, 55,

f nents of the rst o HSEEN ect of
PIE OB o R e T bty b Rt oo PRty B P wide,
athat %gl:teat&b&wh tﬁg niéln %gtm?g ng’@eaglgdatﬁ eter EIb isy:,-flsd'lpregcrred for
nore t t )0 or 50m [t is preferre
{PedeastRBORESh S5 000 POr 4195 e S0 age038uy ports to have a width,
Z%?Qféﬁ@l?%/ 4&@1@ W1dt§ 6 QA MnaBQEg $ndaf vAkitH 688 epr_lmary potes.

out 0.01, 0.1m and, preferably, no nor
than about 5 3 2 1. 5 or Im In partlcular

e’i;gg géthgt%:a&.‘l Efmetnrt]se cafnI 5 t%r f%?r%gqg) Walls ?%attcne%ne the primary

I nventi on
Wp difels,na el <Ea&lﬁgﬁap1ise&hﬁﬁoﬂ: oﬁ&coﬁﬂa@%ﬂs lBat&Qa@i.nech &dndary

or 5-2 and t he an th of the secondary pores 5
i BORPt Hifi PEORALR 58 bbbt Iy hare meanwilth of abay 10-500, 10-200,
Pr&f 60 3PN Y.508. | RS tecBBAMy wills, 1'_%’fera‘g ; b8 2 B8an HidtBIPabout

of the primary pores have’'a wid pr fera [y an

aPPhrSeer 0.-0i2¢0h, that is greater than the nmean width

of the secondary pores. It is also preferred for at

| east about 50, 55, 70, 80, 90, or 95% of the

shx:embladiynqmm eﬁtliecfifsaumeaomﬂ dspect op klef @retdigh, ahe matrix can be in

a ent W that iis | ess than the an wi dt h of
ﬁ’éafrﬁmfefr 57509 aegloRRAtoRT QL PEASIC RAIEREHT Batespl gad

| Bokdid pirm:ﬁé oP k7B, M]Lﬁhtcﬂasec@ﬁﬁwqm&&earerfbfmw In such
pores, and can conpri se a net wor k of sécondary wal

t srabodiatenss it in preferred dhatithe peimeasy potes age 1q¢a¥eyl bmwm adjacent
u%%%&@fblﬂ 6&%m%&eﬁ§%ﬁggn9 Ear? ﬁ%ﬁt J‘c@nt?n Qrugtglgé defining

haphlrdlt;m&lpr_maiypo&fs about 15 0.01-5 or O0.5- 2m

The inorganic material employed in excipients in accordance with the second aspect
of the invention is preferably particulate and, in ptreferred embodiments, is
crystalline and can comprise a plurality of discrete but possibly abutting crystals.
The mean width of the particles or crystals of inorganic material is preferably in the
range of about 0.1-50um. The mean width of the particles or ctystals of inorganic
material is preferably less than about 30, 25, 15, 10, 5 or 1um and, even more
preferably, about 0.1-25, 0.2-10 or 0.2-5um. In some arrangements, the mean width
of the particles or crystals of inorganic material can be between about 0.1 and about

0.2um, or between about 1 and about 15um.



In enbodi nents of the first or second aspect of the
i nvention, the matrix can be in the formof a

WORMMABINY of aggl onerations of organi c pol ymePCE/GB2003/004463
material and inorganic particpes or material, in
whi ch the secondary pores are forned. In such 20
enbodi nents, it is preferred that the primry pores
e, LEALIOIRRINERN. I 8Py S EltnA0Al AR 81 L8R adfiRt of the
aggl orer at'l ons can forma cont’inuous structure
devédtiong to bindl the ahodgyniofpaptidlesnoympatabintd ke hmaotixjemd can form a
mat eri al. egpl.oyed in excgipients | cordance with the
stereaifae 5%‘pfggtm°‘gsmﬁﬂ’af 3 AR BALSS Briaf grganyqpotymeric
RALfeHAUMoRMS 28R p1ad f4Y RE 86135010 PARGIIEELHE SratdrR, it is preferred for
crystalline and can conprise a plurality of discrete
tpartigdes of Bieylatien tothenepated ontel the polireesiptemplitét Hoshch he

parti gl es. o, crystals i nar, [ terial i - .
i P ] pBtes IRIBANAGTH L o feent norpenc

Wadtitlef the particles or crystals of inorganic

material is preferably |less than about 30, 25, 15, 10,

5 or 1mand, even nore 30 preferably, about O0.1-25,
OinZprkferRid OnBodifentsb SOETirsY RANQLORD hspectd\6F R AAveMtdul the

of the particles or crystals of inorganic material can,
beatyixt ce@eistsagseentially r soktlyavfoan agetegationmf ipergasisipagtidles in

! & @obnovlé{th]igrgr ! 'y\ggﬁ%)eﬂco %%91% . ?ﬁ(x@gxogr%/feqpe%qubodjments,
%t e organic o[fly i'c material "can sérve, 1I'n

ethe recipidne condist esventigiyoosaepedithomatde i nventi on,

to bind the inorganic particles or material into the

matrix and can forma tenplate for the inorganic

PR derGalirP BrelrrEBLADLAment 81 tHeIBvAH IANICitP ALY BB sk Cond aspect, the
material fornms a tenplate for the inorganic parti cles )
opharmaenitighl excipi¢nt qomatitises éxpnf abow Hta thautdS % by mietght of said

| : : t er i . Q. .
JRotpkat Bt S QPRARAN God U6 RANIETRL cork BB A phelnspentical
bedcipgart cotjpaizesnsaid iosrgamic partpdes orcinerial. nNImpeafain emdodiments,

enbpdi nent.s of the first and second aspects.of {he
UL ROP B hseri G it plaiS CORBTSE Lt bt 20 g st 80% by
S@Lighd oLfaiPhAGNE@Hal OXcifent, NAHIRE k&mBiaidyl $dr88ni0T said
association wth an organic polyneric material. In
f pharmeseysicak excipientcioseriises stid inosgpaicpastideent matsisl st s

I [ - SR ; :
PO Prinfarp a3t oty pieE HTLE lbsrkdbilfispBbical, sopecially the
secomdhrpppesst, the 15 pharnmaceutical exci pi ent
conprises fromabout 5 to about 95% by wei ght of said

In both the first and second aspect of the invention, the excipient is preferably
particulate and can comprise, ot consist essentially of matrix particles with a mean
width of up to about 1000, 500, 300 or 250pum and preferably of at least about 10,
50 and 100pm.

The otrganic polymeric material employed in excipients in accordance with either the
first or second aspect of the invention is prefetrably pharmaceutically acceptable and
is preferably at least readily soluble (as defined in Martindale 31* edition 1996) in

water at between 20 and 50°C within 24 hours.



polymeric material or tenplate, and the renmaining
portion of said pharmaceutical excipient conprises

WQ3004/08288% gani ¢ particles or material. In certBCHWGB2003/004463

10

5

20

enbodi nents, said polyneric.mgterial or tenplate
conprises fromabout 20 to about 80% by weight of
sai d pharmaceutical excipient, and the renaining

e BRI Gt R L waarica coBLERL (RREPbay

HydredyYIkREE6sRNAAr iy elkyleallulbees stilost espletially y
spherica especially the _secondary, pores

thYéIqﬁYF@Wk&HBIl°§%d¥YI4€I°’§'§Ef§H§CCQF1°{s YdﬁWrPFPE%’rmefWZ“ﬂ“IOSe
@éﬁﬁl&@@&r&a%v% &f £ealfidenaRsp; %ﬁd‘r&%&#}%ng};l@é]ﬁl&s@n

nprise, or cdénsist ‘essential’ly rix particles
Wyﬁkbnqpmmmemyﬁ:tehuhﬁe, upethplcelbdoge, 04H0m @@quymahyir:ellulose, and

250m and pref er abl y | east about 10 and
1ho ke, A WF éh%‘l"{/ n&‘? B4 %ﬂﬂeghﬁf B@lgalef%such as

?62}(9}&{1} §C1H§? g&l‘}? Bgeldvﬂsﬁelﬁs)ebt)i}@arﬁd'ﬁhc 3€1d§) rst or

ond aspec he i nvention Is pre erab

muﬂy(hmb@uymhmmac acisie] tpalficsthmssters, polypbpephasegesapolyatkylene
ybl f

i Fopsiis oy SFLpRiiyel) SUBICIBER Foljfiilino acids)
2s41c15] Qs psly N@sﬁﬁﬁé/a@ﬂ%ﬁ@]&(lmé)@%b Paly A4 fildc acidOmAn be utilized.

ani.c meric_nateri can ,be or. in

Alran cebolstarer suchasatelfactc aﬁ?ﬁ&%&&%ﬁ%ﬁrﬁ Baka
T B e SR i) toay eleo be employed
Hy tren polonisy hécthate saitabli deruse indh pressat Waepyen inplude

t hyl

bRy ST 1A Ran  BARBYERIC HIPPG: cpolymeny
carboxynethylcellulose and the like, and m xtures

ﬁ{,g%lﬁﬂ()f ﬁ'glchgtgrg%lllé/ E{ﬁ% Ew]var lagfnjy ae%g:?.& éscep%ab eugtpm a1nclud.1ng
ﬂ%ﬁﬁ&%ﬂ@&’de‘ Fan@dntsim, loP@dt behy giDx ¥4la¢thes Whdntans, vegetable

aci ds), polyorthoesters, polyphosphazenes,
qu‘q@;"aé mﬁpiﬂg@%kﬁﬁﬂ: PEFR. A8 éﬁgﬂm,sacw [gatrageenan,

e{l?%?%{x?tgs E)Ig? slag Xag acl 5 ﬂ%@éﬂlﬂﬁfﬁtﬁg)gp‘%%y?g H;l%r%ﬁcglloids)
agd dignidvanes lod any iof Itlzefbregd?eg aFethengampler cificgaims which may

pgqlz yi“é‘ﬁﬁtylf-gﬁ 3%%@31‘;'7 SI n*‘{?{"‘;‘gg}éﬂt é{%/ei %ota]ézf).g?d i %calgm catechu, salai

EliaATBYd@luse) dopaidaTReyY ashfetidd, RefnbpShin1Bhterilobiin
are suitable for use in the present invention |nch¥g
%dosa

" censicpravm, Tstiq-gum, ReareiRy AR (Fe PYATAGIBFEDNSH LRy
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C&H%X TBESlest Gum), mytrh, konjak mannan, guar gum, welan gum, gellan gum,

tara gum, locust bean gum, carageenan gum, glucomannan, galactan gum, sodium

* alginate, tragacanth, chitosan, xanthan gum, deacetylated xanthan gum, pectin,

sodium polypectate, gluten, karaya gum, tamarind gum, ghatti gum,
Accaroid/Yacca/Red gum, dammar gum, juniper gum, ester gum, ipil-ipil seed gum,
gum talha (acacia seyal), and cultured plant cell gums including those of the plants
of the genera: acacia, actinidia, aptenia, carbobrotus, chickorium, cucumis, glycine,
hibiscus, hordeum, letuca, lycopersicon, malus, medicago, mesembryanthemum,
oryza, panicum, phalaris, phleum, poliathus, polycarbophil, sida, solanum, trifolium,

trigonella, Afzelia africana seed gum, Treculia africana gum, detatium gum, cassia



15 - The polyneric material is preferably a
phar maceutical ly acceptable gum including but not

WO204{0801 0 xant han gum | ocust bean gum gal a@Ca{&B2003/004463
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mannans, vegetable guns such 1ds- al gi nates, gum
karaya, pectin, agar, tragacanth, accaci a,
carrageenan, tragacanth, chitosan, alginic acid,

ot her | ysac ride | i

B 7B EPRCEIE M i CorbES AL e, A bboss
se i ldhiaga GupscMroglucamyzea mintares wif ahp of e foregeing, and the like.
i nvention include but are not limted to acacia

catechu, salai guggal, indian bodellum copaiba gum

ag ?ﬁ&kﬁg%f gofHRErs B4 ibe BRLIGAGE RDIHBolfiHEOEAkHM bnd the most
masti c gum benzoin gum sandarac, ganbier gum  butea

f prefedpepoly B anmatérialpzreqrolySaegharidps, protekasrgnskmiipies shereof.

I L t
N e

sodium al ginate, tragacanth, chitosan, xanthan gum

deacetyl at ed xanthan gum pectin, sodium polypectate, = .
gFe ezeapis mptet } e TR, PRFSISE iy ed i excipieats in
Afc‘é@fd%hgé mctﬁé Fedt QYR SRR RIvedtbh, iﬂﬂqiﬂéﬁhoﬁgﬂﬁc Btedh] used in
gum ipil-ipil seed gum gumtal ha (acacia seyal),

aertipients in ectopdanve voigh thefomentionds spsiond asprssecastbe filica or, more
pl ant s, .30 of the genera. cli.t;act i di t gni
kBB GhaF AT co B U ACIL A oAU pretcred
hexa611¢8 inkkade ealcidny phpspitice @alcivim karbonned cdegoy sulphate, calcium
nmesenbr yant henu oryza,, pani cum phalaris, phl . .
Bheast.roREnepRy Riagighi R I mAgREHAM cor ot (diipniee). e wil
t 5 GANRE b@appikaigtdaanad £dCp813mea5Hlo O4iiEh alk finiel dadth metal salts may
africana g detari um dgum " cassia WD 2004/ 032901

P ¢16BRG83 200 4B Selected syghmpolyaresphe mny berpestiplatly advantageous
agrican P ia ' bl
SRS e R AR UL BB b RSR b0

t herfamicgateny] dandvehueatilkat a pi quiconater¢d/along plod gastnosintestinal

can be. included in the po iC nmateri an he t

cEpr e PORR BT o ShAPE] PEPEVAFS *BON LA APPRsLD: The most
PpRIEE: B a1RAIEh baX iUl sdlftedre QblciunPpRbGIHaeHatK dlfiuBScarbonate.

i hcl ude xant han _gum dextran, acaclia gum and e

alTbemust prefprsed ool ealeamariogpbets o hgdrpﬁﬁana%g?» Garsbite and
p Fega}c?&tg%h% eag%(’e‘%}dl étgﬁ %&ét@'r&@{éd 'f&m@gpgilaﬂﬂf:@ar%ﬁ'ﬂe are calcite

Irstas e invention, and the inorganic .
Meddvitatitell dackeirtainl Prefartedemhddimenty aqdnodifcef imorgroidmaterials
I nventiqQn: s second.aspect, can be silica or, nore

preriarlyfed n the ¥giPeftaut i cal acceptabl e al Kal i ne earth

netal salt, of which preferred exanples include

cal ci um phosphate, cal ci um carbonate, cal ¢ium ..
sif pertain embadimenss of the present invention, the excipient or matrix includes an

effervescent material. In certain embodiments the inclusion of the effervescent
material will create bubbles within the matrix that can provide internal closed pores
within the matrix. Certain effervescent materials for use in accordance with the
present invention, include for example effervescent couples such as an organic acid
and a carbonate or bicarbonate. Suitable organic acids include, for example, citric,
tartaric, malic, fumaric, adipic, succinic, and alginic acids and anhydrides and acid
salts. Suitable carbonates and bicarbonates include, for example, sodium carbonate,

sodium bicarbonate, potassium carbonate, potassium bicarbonate, magnesium



silicate, magnesium hydroxi de and cal ci um magnesi um
carbonate (dolomte). It will of course be

WagpHaet¥L ed t hat any pol ynorph of such al kal i RET&HH20$3/004463
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netal salts may 15 be enpl oyedi2zand t hat sel ected such

pol ynor phs may be particul arly advantageous for use

in the present invention. Preferably, the

p S _ . . .
TRATRCE VLIS BYcREr AR 1 L BRI v cubonae
ghks¢matvaly, sy thel acid camponéntafitheaffetmeserpt Couple magt bgpresent.
pH of between about 1.6 and about 7.2). The nost

preferred al kaline earth netal salts are cal ci um

PhO&RAM EmBBodinteals bfitheCrreRanadventid, i exdipisht iy ficofdagde with
forns of cal ci um phosphate are hydroxyapatite, ..
bibg St et seaend eyneshpE Fherinpersigmenndbe uied asifcPLsp&ssOr to an excipient
D] Bl P O R e S QP Bib@Nlow)
plurality of inorganic materials . are included in the

excipi.ent. 25 In certain enbodi nts of.the pr.esent . .

T e Ao Pt O P S s F TS AL Gt Comprising a
epd@uy aecRitk JTHLAM idbrgahlt dlanhtts)saedrBaskiork definidge plurality of
inclusion of the effervescent naterial wll create

bRfish @athg TR WEGE Wighipithe range A ahopt 81 JO0inmePirigrably, the
Q8 HPREEShavWal HEdh &ieh '@Aﬁéu % ndBlotahhatfoRt Y6S$ 8P um. In
materials tor use In accordance wth the present .

i preéartddormbodiclenths thoinoegamiptlemenfsdrave deemfussdihyl the action of

such as an _ergapi,c aci d,.30 and.a carbonate or

b8 P8 Gralp e oR0T HREREe AiAeRl St EReRRE e, for

exanple, citric, tartaric, malic, fumaric, adipic,
succinic, and alginic acids and anhydrjides and acid _.

skiis i prsferreshfor the innsaatic slemratniachy solsatt dertially Gpalline.

for exanple, sodium carbonate, sodium bicarbonate,

pot assi um car bonat e, potassi um bi carbonate, nmagnesi um

ViR gkt GBA804ddiRETHGBOBR3Ix0Qdetd 3n acczdennelypittaths third aspect of

sadi.um gl yci,ne carbonat.e, L-1ysine carhonat a . .
BT trdio HSoRGER <ORRFBE prieH Al Bl Ylpren e primary
CPOROMENS 2 feah REdEH dLiBRAECIUOpOUR] Erendefined Hetwes@ndtructural
In certain enhodi nents of the present invention, an

O

eslemgpederped Sosh fmaEifyithhsesopfiary Pores haye asmehyidth of 0.01-

apMah anfard BEAJAGRAINRIL ARuREral SIRFheAR, RndURCHESO Widtl of the
an 'excipient in accordance with the third aspect of

 t srsondarg poresris (eshithin the mearcwidtbof ¢ prinary pozest Riefgrably, the
- asReehid hoef the \Ifa%gllgal O?:gPJs‘%‘s’ I?Ej fe3st%b H?g W?ch{fg‘fygm-and, preferably,

excl pient conp n por ous network 0
| A6 mgRBitEareAlRFGR 300, 26031100 Re 50pk I éf preifergedatil thiaebty width of

AR Botrs i *0eatabant 0 HEb1erlb o8 Ao fedopalre 2o more

?ﬁﬁﬁ%o\% 9t 4) 20Rihr 1 EmNPLEREML, B a80MHut 5O, 55, 70, 88, 90, or 95%
of the primary pores have a width that is greater than the mean width of the
secondary pores. It is also preferred for at least about 50, 55, 70, 80, 90, ot 95% of
the secondary potes to have a width that is less than the mean width of the primary

pozes.

The structural elements can be in the form of primary walls that define the primary

potes, and can comprise a network of secondary walls that define the secondary
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preferred enbodi nents, the inorganic el enents have
been fused by the action of heat on a plurality of
%f(‘gzp@dpouss
for the inorganic elements to-b®-at |[east partially
crystalline. In preferred enbodi nents of the excipient
in accordance with the third aspect of the invention,
t he pokres ri se._prigar se d r _ .
WRETST 1 op RaRy oRs kR My b SSRENE GLHARR B3 10,300, 10-200,
226000021 0-50jmm.dThe secbnldetywedls, piaferably; hhve2ddmehe medtthsof about
fornmed fromthe matrix, the secondary pores have a
n@z%'ﬁ/\ﬁ”d@ﬁ'%‘fm'o. 01- 10m and are defined within said

‘structural elenents, and the nean wi dth of the

secondary pores is less than the nean wi dth of the
pli altetpatior embodinetngs, 4b¢ pxcipigat inpsaprdapge Fithfthe Haird aspect of the

o ASEES o FleBiny ERRRe M) « ek g oS 01BN

It is preferred that the mean width of 25 the

secondary pores is at_least about 0,01, 0.05, or 0.1
e SRRTBRE AIAReEnts BrerfoRB e IAIPP N o anginotganie magpial of the

W ot BEREBRA ¥boR id @RTondR0BE tiRDfirsPRad §Ebon@Gsp&Qs oPthe

1

95% of the primary pores have a wwdth that is greater

t bnwentibe. mean width of the secondary pores. It is

al so preferred for at |east about 50, 55, 70, 80, 90,

or 95% of the secondary pores to have a width that is

| @xsipidmaid feopdake whth theahirtl hepeat bfreie/invaftipmrpaeferakiig are

structutjral | ements .can be i.n the fqQrm.of I mar dth of

wapTHeulatepadies FRIMPHES 9F CRBISE esprstaly o4 Rar 1 p R width o

auB&bWBbE: 500 %@9%@%0%de ctdily dehi RestldbBus €650 Y100pm.
2004/ 032901 PCT/ GB2003/ 004463 ~ -13 pores. The

primary walls, preferably, have a nean wi dth of about

1 - ~+30..ar..10- adar ;
5 B 60800l S0 oV, SRRy, consi
Olesf@nfalBnobsdlely aff seidrfaséd/imoegibooéleraetts, the exci pi ent

in accordance with the third aspect of the invention

defines a plurality of pores with a nean w dth of

0 FLip?HB inl A ok B A2 SMBR aFordiRnti6h&®bpects of the invention
preféerably, froman inorganic material of the nature

dese hatres bulkdeasithin the reage ef0.2511-3 alcm), mare paefesablipingthe range

agR@CIsS, > 18478y SR & -tﬁ&m’ BbS of 0.588 RS

WI%?? 5h%9§ ﬁ?% ’aspéc%/ggafLEJ t{whgl nventtho%, opr ef egg{) Y, ©

ampeefepbiyt incthl asggeanfld.ang oorfpr i se, or consi st

essentially of particles with a nean width of
Bulk density and tap density of the excipient may be measured using the following
method: 10ml of excipient are weighed into a 10 ml graduated measuring cylinder,
avoiding agitation of the sample, and the mass is recorded. The sample is then
tapped 50 times and the volume recotded. The tapping process is repeated until no

change in volume is observed. Bulk density and tap density are calculated as the

mass of excipient divided by the bulk volume or the tap volume respectively.

The present invention is also ditected in part to a pharmaceutical excipient
comprising a pharmaceutically acceptable alkaline earth metal salt in crystalline form

coated onto the surface of a polymeric template comprising a pharmaceutically
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preferably, consist essentialiy.or solely of said

fused inorganic el enents. Excipients in accordance

with any of the aforenentioned aspects of the

invention .20 can have a bulk .densjty. in the.ran of
058P OIS B lERETE REEAGe oAy SHUDIERH beTias p gRganc Shttace srea preater
Othdd-QufBgg/ cnB, and/or a tap density in the range of

0.5-2 g/cnB, nore preferably in the range of 0.5-1

g/cnB. Bulk density and tap density of the excipient

MY B ARBS Y RS G LAGn THal B Red il Oipilf) isi

of %xcfpient are mé@%ﬁeng to a 1%gﬁF%g?§§%a?gﬁpl P&mnpnmnga
npasus inmagtig \consiskeng essewtidllyi afq plyirtratewivall§ atdeptabdapkdine earth
and the mass js.recorded. .The sanple is.then. tapped :
SOt At TR el Vo SRR F AR RS PUp A ARy BF oG iaplate, said
| exdigipREhRngdIDbpdcifi©@sureltRNga $rdatéd khiie10m8*/gbser ved.

Bul K density and tap density are calculated as the

mass of excipient divided by the bul k volune or the

t BRBAINNE JRSRAGEL Yebin - tark BYEALEQR 4

aﬁsgl\ﬁ%nr ect ecg f}% paﬁ‘éht oeﬁgﬁ-lgg?lr?g%gé‘??’caék ?’\éxm pa?lgndtd%antageous
c omghiilsiking haghpdpecifecmnface atday. Sudeighldpecificlsatfaceatea excipients

earth a alt.jn crystalline form coated onto the e s

SR SFplecef B E ST PERi P Erh o lans poor Solubiley in
phRy pEeRIbdi€A fluyds\EF 1B @440a 3 Ein NGT EB2A(31H04 46 Bhatthdy can aid

acceptabl e pol ynerjc substance, said excipient havin

altsthedissolution ¢fxvsh geents dn sughetn eavisanpaenp /Iy pattigular, gy using it

i Q‘Ytﬁrhhi'&@%ﬂi&tfiﬂ LEOSHa e Sk Btk bR ihvdRich, the dissolution rate (and
phar maceuti cal exci pi ent conprising a b5 pdrous natrix

c edringage ngslE Seerepiaducibibfy thephr ofex patily adlhble therapeutic agent can

accept abl e .al kal i ne earth tal,salt in crystalline

75 ERbe Brobir el ke afERFod ¥ gt rpbRafis mal of the
t eepdpiu€ic agéntOvitle X Cbpv@tiondAPin -AgHcu]apd ekdiplentUr f ace

area greater than 10n2/g. Excipients in accordance

with the present invention, are particularly

agya Rt A0eaus dogc@ ds RhsEL hkREﬁ H&g)tpé Qil &Qﬁfﬂtfdfca &Ma&;@ﬁ&c agent
areas. Such high specific surface area exci pi ent are

pemitabtafaarsinglelsdminigstaiohmnd soataining aneffepizeninouay efitle agent to
exnipi L Do | ubi | i i the siql ogi cal e
POt DR REP L bt The PSR ITLAGE BFes sapiniation
t bfisudhheynic dosedfla thedapduticdgamarinOpoaf aqilaclis sglabilisy
in.such. an epvironnment. Hﬁ particuk?rh by usLn%Jt_
substantially as hereinafter described in greater detail to a patient during passage of
the agent through the gastrointestinal tract of the patient. The term
“administration” as used herein denotes administration of a therapeutic agent into
the blood stream of a patient for systemic treatment, ot into solution within a
patient’s gastro-intestinal tract. The term “treatment™ as used hetein can include

prophylaxis, as well as treatment of established conditions.

The terms “reticulated three-dimensional microstructure”; “reticulated
microstructure”; “support”; “support material”; “scaffold”; and “construct” are
considered for the purposes of the present invention to be alternative terms to

describe the physical structure of the excipient product of the invention, comprising
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i nvention, the dissolution rate (and 15 advant ageously
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t herapeutic agent can be enhagged, in conparison to
that achieved with a correspondi ng mass of the
t her apeuti c agent Wi th a conventional un-reticul ated

LGB BB bl 2935 P B8, e e

SipegifRa a6 the $éddrt sbsuldneldestindi thang:fedened fs&ikiﬂg\/ﬁade to an
anount, of the agent to produce a desired therapeutic
e¢mbedimeng gf ﬁbee%mlﬂ?tri@é‘ﬁf?’éﬁn%&ﬂ}téﬁlé%mé’&ﬁ?ﬂ? stration

of such a unit dose of a therapeutic agent having poor
aqueous solubility substantially as hereinafter

dEbe tqrb:e‘étemplgc’eaq eseddereinlis comiderphfotethie piaposey of the present
pass ent through the gastroi it stinal

PRIERG) & fetcpBe AR mEr Rt Rbe (08 MREHHS AhIEh AR opeo orinto
UWBIEhIRE @l dighleb @b Rerid dtiyb@llizad oo ﬁepésladt mﬁapmtdombmed
agent _into the blood streamof a tient for systemc

t Patprigsr{inorganic magery) pge; me%vrwrt%ﬁepppiate)p%&q o asconstruct or an

9@8%5%&%%?% ﬁ:hreﬁﬁ@ecéxm il term "treatment” as used
herern can | nc pr op [axis, as well as treatnent
of established conditions. 30 The terrrB “reticul ated
t SI onal ostruc ‘reti.cul a
n? EF gg mpguﬁcallg &5é 'txgen %sutb%:grl%erem 1S conﬁlcfe(%ed for purposes of
ﬁfeﬁfr@&in@ inveafidn"t6 et dHeadical dk diol6gisl dgenedthichrexhitits an effect

pur poses_ aof the present invention to be alternative
t BPAR 2dpinigfetad aseugih dosipsd RuPa PA¥tRtur e of t he

. exci pi ent product of the invention, conprising WO

2004/ 032901 PCT/ GB2003/ 004463 -15 a matrix as herein
bEﬁIcip@nckem phathacquties] piddaces (thtdcdatedrthreesdimegsietali n

B Gos2RGGL § &&,ﬁ,g%ﬁ R ERE it o £oupdsy Bk 33k chvention
exm hivent spemfacm@fadam ofnat h:atthhn?/rgy prifenbly 4 la'dsezméfgmnd

ten’pJ er ej n onS| dered_for th
Bialle e e B mEacink 4Bt PR o S AP G reticulated

p%&%@&u&tﬁm HippotEmly be I€KIghaR is ¥PPLdALe HNdvaBRt r e crystals
into which the inorganic materi al |s crystallized or

depesifi Specifissyrfacharcennbiptei200mt/er ¢ani b qcbiryed dat & reticulated
t

oPh S e PRVl O LBkl S A M BRY3 Y beven

t arvﬁnhbﬂneﬂ“apemmyt £ ddticylaaed three- dgmﬁsionat misestrhens our s'ntpport
nsj dered for t he sent .invention

b XGIPIGAL Of pharm Ceblﬁg:\ﬁ pggﬁt) g@g]ﬂye F%cﬁd’é’%fﬁ fgregﬁnt invention
et{LBive a specific surface area of up to 100m?/g, or up to 50m>/g. Preferred

specific surface areas may be in the range of from 5 to 50m?/g, motre preferably

from 10 to 40m?/g.

A reticulated three-dimensional microstructute substantially as defined above more
typically has a specific surface area of at least 2m®/g and at least 5m?/ g. Again
substantially as hereinbefore described it is preferred that such reticulated three-
dimensional microstructure has a specific sutface area of up to 100m*/g, or up to
50m*/g. Preferred ranges of specific surface areas are 5 to 50m?/g and more

preferably 10 to 40m?/g.



when admi nistered as a unit dose to a human patient.
15 Excipients and pharmaceutical products (reticul ated
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accordance wi th any aspect of- téhe present invention
can have a specific surface area of at |east 1n2/g,
preferably at |least 2nR/g and especially at | east
5n2/g. In principle, the specific surface area of a
reticulated mcrostructure or support may be as high
dbhd ﬁxv'bﬂucm BcCuirther dirbéted abpertftorn phaemacepsical scci;ﬁent comprising a
thereof. S mﬂc&gqflg areas of up to 200m g d
BBRAFARSER bRt tlingicait pApb el ERERRS for coated onto
Nihe sQFhELIGE &'g@lyﬁ{erﬁ:l{@ﬁ Ldte @wbgy@g Wbl EAGichly hRptable
present invention. Typically a reticul ated
tpolpmeds selystinnsasaidriensipisnt bating e butk degsiygrin the range of 0.25-1.5
cispient _or ar e t | oyed
a%)(cg? am9ge PEFE ‘%e p’ggtée% I{%%nve éljgﬁ% g!‘zﬁprﬁave a
specific surface area of up to 100nR2/g, or up to
50n2/g. Prefe 5 specific surface areas, na
URRe ABHOB S FIEOATE AeCloB SRR, o T B PR AL piFR i rising a
#Qortogs A0RRL gonﬁst{rfg és@éﬂtﬁﬂlﬁ@f Q%ﬁnﬂééﬂ%ﬂﬂﬂf){&kptable alkaline earth
crostructure substantia as defined above nore
t pptat sdlt in ¢rastabling ferh fin @tymtfs aswocigtion with atpalymenic template, said
2P d S k
ey 4 B8 0 AL 0O EPRT s phoably in che
r elnpe of at5etigf mee- di mensi onal nicrostructure has a
specific surface area of up to 100nR/g, or up to
502/ g. Preferred ranges of specific surface areas are
SThOinv@RBLA iPREHER [derecREGh BhARbY PihrkdcAMHE! Grcipdht comprising
2004/ 032901 PCT/ GB2003/ 004463 -16 The invention is
f partibles coinpeising: poropamatiip ofia pleliaercemplaiapnd e jafialing earth
r t.ahl
PR 8L e IR AR B 4 SRR Rl oiel < Mipraing strands
sdurfimng ptifnagy pally heving atheemal vaitieh cbwmrﬁosuorwg:oat 500pm, said primary

maceut | acgept abl e. 5 ric_substance, ..

TlE CHOPIERE WA OTAGoW BT R PTG PYREHE FRRGE: G sesregted
Oc mﬂs of s4d enﬁhna%% ReeRflQRDINA /0P (il eggraguied ofystals of said
0.25-0.75 g/cnB. The invention is further directed in

p@i‘%hqe(ﬁaatbp‘ﬁatﬁhﬁ%}é geated po ghe pusaserofesaifpolEmey said strands being
ARV AT N

s pint are rdeﬁnyc‘s baﬂv&elen at leasmwmof wid seemdsasad cpastrest fwithér

a pol merlc Iat C||etha n t .

d‘é‘ﬁg %V.ng ﬁe(i @lgs ling gf ace mgrsgﬁagggﬁﬁ(} secondary -

| @alldBavifi@h Q&aﬁfwﬁd’ﬁfrbngélﬁdﬁi-o.m to about 5pm and comprising crystals of
said alkaline earth metal salt; said secondary walls being arranged such t_hat said

construct includes secondary pores having a mean width from about 0.01 to about 5

pm defined between at least two secondary walls.

In certain embodiments where the mattix or construct comprises the inotganic
material together with a polymeric template, the excipient product under
magnification, in certain embodiments has an appearance akin to a ball of string,
wherein the string is entangled amongst itself to make the reticulated three-

dimensional microstructure. The strands of the excipient product (i.e., the_ “strings”



The invention is further directed in part to a

phar maceuti cal excipient conprising 15 particles
WOaEM4B20hg a porous matrix of a pol ymer tenpl BCE/(7803/004463

an al kaline earth netal salti7n crystalline form

defining a construct, said construct conprising

strands defining primary walls having a nean wi dth

abqut .oQwt Q. a aj ' [

S 50§ MR P 1L B SRS 888 e

(thé knRggleégahads. Thystralds mnmisedhalprianesteartote” ibeminafter

salt; and/qr (iii) aggr ted crystals of said 20
Frieateriie 28 aPERPARE LS d o The. B OF FORTE b AR DS SBpces of pore
e RO REA gﬁéﬂ Hranlds AR0SxBGH1000f Girird 847C NThB@tufaces of
pri rr%ry poreaén aving a rreanag\% dtcl)ﬁ %rommgggﬁt 5to0 e e

5 abeatstB00s arn preéeralely inot amisethubai rethet barstan ifsgpler suifere. In the
st.rands; saihd _cgnstruct fur - hSi . s
SeleBi g e B e R S RBUS Mmpripes o combination
S 18 @B lynset cChefirplara diutarial wad lthe iegaitc maveaad, the girimary walls may

from about, 0. 01 tp about 5m and co i Si t al f.
257 <o Rr ol A RO OHSE A SHRRIE Pl StEgpgic msterial. The
%%Q@m@% 11888 dompeiled BRAgatadalles S0IpIdhiéthtes of inorganic

g a

es secondary pores havin nmean wdth from

10 abetetiald i ;lqslglpa@dgﬁtyao (pt tretantect with)rach ogher) dagmhqgiments in
secopdary wal ls.. In, certaj | r :
SHRRRIRE FolBcE kP PO ETIRE) RIL fb s con .
Née€ipitated) 6g€ fiesurficeitha mpixhyyevalls thaynld edmeprisddeof aggregates or

exci pi ent product under , ification, in ce

mag | rtain, .
B STRSEE OFRAERRIC ZHSEEAIA L HORK PP ¢ L7y 18 pomtace with) each
S&thkeNOin pMRELE] Bmbb&insdnkd, BEcdndlafpaBeles dr ¥ANHFE formed on the
itself t% make the reticul ated t'hree- dinensional ,
15 ?egmfa@spfum primaryTwellss t Fasd seesindpfiepariielep oe mallp ptsoepmeprised of
. e " Strings” P / 3
R ke e e
Cpleatacanially paepabbr ciddnmssalie tiieespaceshetenemthy seapll crystals of
strands. The strands conprisg the, "primary. _structure”,
(HherIBP AR dpaterithagt FEARPIS® GE “sSSPRRRY PR 18 2FCGispascvich the

nﬁttegcj:ﬁ?: iRV eSS ITHEEE is ANGrd §Be DB ?Q%Wﬁ{chpﬂﬁyeor By \Weebe present in
the entangl ed strands are éxanples of "primar ores"

20 Tthe pharhacansice)f exsipient prodyqtdrrastaices) of éh%?%frgyﬁ ifpgation. This
S h Ay < I )
SR oy Aol IS Bo™ W SO o cEURARY s Bt ot pen
ptotheGrfacerpf ilgeonatraonfeigadt isanholefortvieed froineddyyi the connected
B Sl S oS LSahP RBE T et Wpsptpe s
OborapfisiAY RRE Priiatywhilleof thelcgartirGctié Sibstdntialll@mooth, there would
primary walls may al so be conprised_of aggregates %r i

25 abgretweedrmounts frroRAfL P&@rgﬁaat%rwaéll%n the eqrpguct.  For this

p#%)s(%;{?otn)é ptrgfeh%rd VH} &Ofgg:ﬁﬁ{g M éﬂpi@ﬁ@iﬂ RESancd Rith the invention
enpbodi'nent’s 1 n
is via the controlled crystal nucleation of the inorganic material onto the surface of
a polymeric template in order to create a matrix ot construct which comprises
strands having an irregular surface, and thus comprising a sufficient degree of

30 secondary walls to provide the construct with the desired specific surface area.

In certain preferred embodiments, the primary walls of the construct have a mean

width (or thickness, as opposed to length) of from about 10 to about 500 pum,



whi ch the polyneric tenplate is renoved after the
inorganic material is coated (e.g., precipitated)

were/BeW1isurface, the primary walls may be coRpTiER2803/004463
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of aggregates or aggl oneratesigof inorganic materials

in close proximty to (or in contact with) each

other. In preferred enbodi nents, secondary particles

or l.l.s .are forned on t 5 surf.a .t :
et et u e o 20d B bG8 Seftpia' A BRi s @ mean
GRIEK Epatlalodut 200 adboat gad e Nl tiebsy, as Wih alpriary wall structure as
preferably cal ¢ci um phosphat e oréﬁnother

nssiblecis prefeseyinaneh smbadiments the mean Pidthipfthe primary wall is
heL et *{ﬂ@tgg?&h fyystals of the inorganic material
2bon

are exanpl es secondary pores" in accordance with
the present invention. There is a third type of pore

I ch . b i he
o serait eefeear® dep Bt S fitep fadi ok Mickasos, g qapgsed to

PeRS@Nbf tHy/@Rbh @ity whils Sf thdphdiniaypetical expipient 6 the present

“"tertiary pore") 1s_a formof secongary p?re i ch Ls 0
rigverfinmaretfgompaout - Phse 2Bput heme aAd pFRtefqrably frompbput 0.5 to
aa%?ﬁ?ﬁ- void fornmed by the connected interior

surface of aggregated secondary particles). In

situations where the strands conprising the primry

I1s of the constryct are,substantiall. 0
Wt et Aebaesth iu® EPRAT BRAL I SRR dpohl'Si8 abour
VWB00 gmi ih ¢k embbittdnts Fo hibow 10r@abont 2001@m, and in certain
preferred way of form ng an excipient in accgrdapce
WP keeasbermhodimentins fram gbant Hute AT GOIHSE: O 1bickt0 Am
nucl eati on of the inorganic material onto the surface

of a polyneric tenplate in order to create a matrix
oThe serondanytposks iwhthe piprihs@utisalrexaipientnof thy peesent invention have

i rregul ar .surf | Si Gl

LRI B 1245 258 A UL SOIDILAL0R, S FLLERD b 4 s
Wik drdolge felrs hbesk GPEes ibeutdipmanereapreferablp acoednasize in the range
preferred enbodi nents, thgqxprig_ar%i gal I@ of &he

cERE 1RAA Orlatpeabouieatm: BielRTAPY GroP PERHEL £° 288 L iBk ed

to length) of fromabout 10 to about 500 m WO

2004/ 032901 PCT/ GB2003/ 004463 -18 preferably from
abBoloulidibe sppabciated 2ber the pairerty iwakle pod isecondpavssithe

h i dt.h f . .
t ﬁ%ﬂ%a@%‘ca% \F"\%c#tnents:oﬁ'%g Q&EPEQVLQHQP Qféturleglgaf% J]:HBF, and

ory, as ap r wa structure a possi e
i thepéfeteitifollows thas tiodhpereb ol tve itreguliveinnsbape wi welh dfthough it is

th [ [ f bout 1Q t bout 0 .5 1 n.
L T R 5 L0 PR 10 10,3000 B Wi

t BohBLSDoreShARNPS SBe sthallkLihgh M)010im} tds pRSOMIAblieved that

wal | s of 't he pharmaceutical excipient of the present |
liquid penetration into such small pores will not be possible. Therefoze, it is not
believed that a drug will be able to be coated within such potes, and in turn itis
believed that the dissolution medium (e.g., gastrointestinal fluid) will not be able to
get into the pore to dissolve the drug if it was there. In prefetred embodiments, the

mean secondary pore size is from about 0.5 to about 1.5 pm across.

In a fourth aspect, the present invention provides a method of preparing a solid,
reticulated matrix including the steps of, forming a reticulated template comprising

an otganic polymeric material, forming a construct comprising an aggregation of



invention are fromabout 0.01 to about 5 m and are
Sreferably fromabout 0.5 to about 2 m 10 In certain

WM enbodi ments, the primary pore size PETIGRE)3/004463
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about 5 to about 300m in certmin enbodi nents from

about 10 to about 200 m and in certain preferred

enbodinents is fromabout 10 to about 50 m or 20 to
81:%1mc ngargelfsecgsrggc?iréé%xg t ﬁ%ﬁs\;len%emgqila eh ﬁ@&?{#{%ﬁ aia.ld construct

i ﬁb ol o solige réﬂd&[ﬂt&bﬁiﬂ&lﬂc&&phﬂngbh)uind‘igimc pmﬂhcles in assoc1at10n

preferably have a nean range rom.a t 0.

avththomerste pply g’feélr%atyn Wé‘ﬁﬁ’ %ail fattix Bﬁ@“ﬁséré&‘;htf’ of pores

f LR 3R Wil of 0030506 1 4Xd/BF BhLL 8pdoind £xﬁfﬁc@*&9&t offatleast

to about 2 m 20 It shou d be appreciated that the

phnnﬁyy wal | s and secondary walls of the '

pharmaceuti cal excipients of the present invention are

irregular in shape, and therefore it follows that the

Wh@&d&ﬂake@&m iteQé@g@égahﬁnSif&ﬂ@rgaﬁ.lc\fpﬁ]rﬁcleﬂdd’lﬂiégﬁnls&uct can be

passi bl e for the excip rodu construct.s)

oforetes sppeantially; sipulitneonsl oo rbe sefaelaged Aie ‘ﬁ&r‘%&lude the
%%u@n%f%ﬁo%gﬁlclqunélm Qltgrjnamvel&tthk%&r gie Ncles can be
bel éVed that 25 li'quid penetration’into such mal

porated ontol thagetigdatpd senplate. Therefore, it is not

believed that a drug will be able to be coated within
such pores, and in turn it is believed that the

diss embodinsnts]REé thtichRted tentpdstercan eefdtmnadby idispetkinga kécond
not be able to . get into the poretoﬂg]:]ﬁssp the drug

| Phase, thatpraferbly PIMRIIET OF FRRSIAISSHLHRIN S sqlidep gas

Sﬁ@m&awa mhfa ShAE that b s@b% or.%aglc 1R mltém!n In

acr oss. I'n a fourth aspect, oresent i nventi on
ppmﬁtrddselabqélnmms ohis fiqej lmg camm segla solugph {thabranibe

n’%].[(* aatl J GF thédclrgfgﬁu% g%ly%e%&fm&fenaf o {Qlﬁ&b?ﬁ {dntY! ﬁ?c"? Golid

e co Ic mater
f pmmchg afe pmﬁe:hbltycfbrmairfmns am gr@m@gxgteeghhmd) tprefierddy, are soluble
2004/@32901 RCT/ GB2003/.004463 . ﬁgr ani c ‘Parﬁf f_lleds
| 17 3R Echhe-o8aris PolrmRfis @atezs P o ed, 1s
Sl @ ny wsetumé OIti9 ARD Préfelded thitehk Gud:3had paBidléskare also
conprising the inorganic particles in association
wehstanially insolydle in ey Her selverti erial , where said
matri x defines a plurality of pores with a mean width

of 0.01-500 m and/or has a specific surface area of at
| Fhs treticulatéd teggnplate can be spontaneously formed from a solution of organic

- polymeric material in an appropriate solvent, or by the action of a cross-linking

agent on a dissolved organic polymeric material.

In all cases, it is preferred for the reticulated template to be formed from a,

preferably aqueous, solution of the polymeric material.

.In embodiments, a proportion and, optionally, substantially all of the inorganic
patticles are formed by precipitation from a solution comprising the organic
polymeric material. The inotganic particles, preferably, comprise an inorganic
(ionic) salt and said solution, preferably, further comprises dissolved anions and/or

cations of said salt. Preferably, before precipitation is initiated, this solution
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The reticul ated tenpl ate, aggregation of inorganic
particles and the construct can be forned
wWags0RA0 al | y sinul taneously and the reticul aPE®/GB2003/004463
tenpl ate can include the aggragati on of inorganic
particles or, alternatively, the inorganic particles
can be 10 coated onto the reticulated tenplate. In
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formed froman organic material and, preferably, are
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| @t dofltichOn Ve Mitablt R 1¥eat | Prd-84:85L ol i8BR)alEp £8MePEan be included
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poitly welidre fombet bylz sitw precigpiatiopy aml, avleo| the meticulaged pymplate is

the actiop of a cross-linki agent on i ssol ved

g BT B gt ot isnereipg arid Bascfe e gt hEudle s HigSta phase thae
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from a, Br ef'erabl y" aqueous, solution of the polyneric

neptiqrially alljof theinsagania patticles gropes-fargedand,

optionally, substantially all of the inorganic 30

particles are fornmed by precipitation froma sol ution

COhpinoegardc pheicks ganpefempblyympstalbneat eri al . The

inorganic particles, preferably, conprise an inorganic

(ionic) salt and said solution, preferably, further

CORP f e Svi@ihSSOth¥ 9 r18d)é OfScrastals Uf inGrghhioRGatefiald@pekferably in the

salt. Preferably, before precipitation is initi at% ) )
f inorganic

t1apge 86 rbeytdhl Vb 1m0 dhe a0 vidtdy pHERrSeloy 2B Sty sta
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(EUER ptefRy fids MDD Ub, 21193 fOLl9 6 ald, even more
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~ formation of the reticulated tenplate.
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In embodiments, the aggregation of inorganic particles can form a part of the
reticulated template. The construct of reticulated template and aggregation of
inorganic particles can be solidified by various means, including m-drymg,
spontaneous cross-linking, the action of a cross-linking agent, a temperature change,
the act of forming the inorganic particles by precipitation, the influence of electro-
magnetic radiation and/ot any other known means for causing an organic polymeric
materials to set into, or precipitate form solution as, a solid or substantially solid

mass.
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In other enbodi nents, the inorganic particles are
8re-forned and dispersed in a liquid phase which
MBS t he organic polyneric material. ThePCE{GE2P03/004463

is optionally in solution in® suitable solvent.
Pre-fornmed inorganic particles can be included 10 with
others fornmed by in situ precipitation, and, when the
reti cul t [ ;
JFABHEALER ShF I Bl facd pL ALMEERE cbD Ry ARaE Lotk mea) casbonse
pltgsesphate. Icsmisd presertdibthar ganmethod iy recomrlaned with ahis aspect of
io“ﬁl is preferred that at é)east sone and o%ti or%al I(}/ al.|

¢ PREFCPhBYGARPR CPRPEFPEY MR HrEIYP ARG T P82 MC
:rg;&y:g@ﬂé fn Pl bR H @S ofhible ?ﬁsé‘p%eebwca%a&it@kil_t BRd cAldgng the

an wdth of the particles or crystals of inorganic,
redkadinie garthanetabeasb oty or phppphate inpggarts¢ paisles to pregpitate from
m_. T ' - [cl f :
i S By W dhdfibn OB RARLE) Sfyeln G BhPOPU aligline care
2betal 5Thd Prefbrred alkalinaedtth meedl suiny eredBbe phlekideabThe solution of

ahoyt 0.1-25, 0.2-10 or -p m |In_sone arrangenents,
Caliine paripetehs s syl Bl QyeiER s Bragpn of the
| RAEGARIACeABIRE! @l can be between about 0.1 and about
0.2 p.m or between about 1 and about 15 m In
enbodi nents, the aggregation of inorganic particles
n_for a of - t] o
Bl BhtoP e cof Micyfied Sl AL BRI BhEuinbilaes bubbles
i inor ipuid phpsr ¢dmspesng avoleionalfi the biguhidyolymerio msaterial, it is

nmeans, Jncludin ir-drying, spentaneous ) .
chiested thir pme A paeub Bt Lot Bl porgeaigatrticlss

t &FR&LRY When cORAPUSed of MRABKd eadth MREANcABOhIR drPHBPRAE, are
particles by precipitation, the influence of_ electro-

neageed tpreaifiiatd drrinmeid eolHpmenh BroderoviP srebpdintegts wherein the
CRUERLAG ARnRRIRN ?orB&'d] dibGibaPingRbAA ;plaid&éérsqn%qquwbﬁase

or precipitate formsolution as, “a so
scspasitg dhd grgsoici pblymess matEial 0Bd s0l3P pxticles can be removed after

PCT/ GB2003/.004463 - i ef erred that the
| TG aNEEC s dieeh sclifeg by sl iepuhin APBRARAIE pelvepe
carbonate or phosphate. It is also preferred that the

net hod in accordance with thjis aspect of the present
i BrederrechpramaippqlEmeris gegstinys Weludgrobisacdarides wif protgis and the

Og&g&&&d RN TELE 4PR 611s3lre Adivdn SAHBRLE RRIRAGH phLphate.
car bo Ik al

nate salt and causing the 5 alkaline earth ne o
cHiolvener, ell of théosgahixt polymerig aniteriglnand inogganiomaterials detailed in

precipitate.from s solution by the.addition of,an ..
Dl cobis-is deroosrorotes vhbp Epredts P {REAUP] i b8lhed in he
iadlice ofl Bfs PhBflesispeet &f thalihventidal tThedehidteriall t4n be @tilised

the chlorides. The sol ution of . . . '
individually, or in admixture; that is to say, the organic polymeric material may
comprise a mixture of polymers and the inorganic particles may include particles of
more than one inorganic matetial. The preferred solid particles employed to form
the reticulated template are latex particles, which can be removed from the finished
porous matrix by the action of a solvent such as acetone. A mixture of organic

polymeric matetials can be employed and a mixture of alkaline and earth metal

carbonates and phosphates may also be used.
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al kaline earth netal salt can be added during or after
the formation of the reticulated tenplate. 10 In

WQAM@PIWBht s where the reticul ated tenpl ate i sPEBIGR2H03/004463

by entrai ning gas bubbles ir2a-liquid phase
conprising a solution of the organic polyneric
material, it is preferred that some and possibly.

N3 0 iR ith the fourth
B3R iafedted BB RATE RALOHRE widh the four
agpdeopatie mveptios pirabe empiayed o faus pliatmagendcilpixtipieats,
durj ng.sajd entrai hnent. pracess. .In e di.prent s
BB PRI B GeeL PRSP JEC SRR PHEGF Ty Bst second or
¢hist hifudt bPthSRktAidAr td Sl@Spreferfed drilbbdimRRAS the matrix formed by
conpri'sing the organic ogyrrerl c material, the solid
e me@h@tmcmqoivbnrseme&%e purth aspess of ghesvgrtionissthgsald,
sol.idified [ ' | -2 oS
Jenotispd B of IS BltblRuac BHLARBL ARYBlRaPClpIAbe i,
RetotabeCthind psctasfthp imteniton aaddthusecanprayt any ed all of the

al kal i ne .netal eart.h ts are cal cium carbonate and
é’é‘P@FEﬁﬂSBﬁ%@’ﬁﬁ 4 {TpAtex Hﬁkﬁ\ﬁi‘ft}“&we o fE’J"n‘@’ or gani c

pol yneric materials. and inorganic materials detailed
in the foregoi ng discussion of other enbodipments, of _
tIniasfifth weprct of thainvpetion agsolid, retisulaggdymaitieohprgapicpolymeric

fourt.h asp i ' T ) '
T
Sedtiynind th @h © beganicCpgipinyrie mateniw aed icabsenthy inergamicipaetices to fuse

m xt ure, of pol rs..and. the | norganic .particl .
BT eI A PRI FHSPLF oA O G HBE Rty ST Bores with a
'RLE! Walth oFRS Br1®beimmed solid particles enployed to

form the reficulated tenplate are | atex particles,

whi ch can be renoved fromthe finished porous nmatrix

Ce| i e SHoXhidParticl
L
acaed tar f1soby hlektédg the salid, maictltedanatrix toar teomperatyreptiat least

I . '
D RABh S e 2B B e G SR o to sbove
ethdi TREtSmpiRhieds thels I QEbaNaed Watdix, ipiefet4bly,lib raised from
aspect of the invention can be enployed tg form

plegentamperityss teosedd plestied temperatuse 4hP yatspd beawess ahoxt 1 and
S| | BiAGEO WeliByigliNfl ek debdmit R¥naterial
ol DBt Bt B TG e R s U rblciE pobRinateri
earibidorgamicspartibles,netployed i tine difdyaspethef this inydntiep, can be a
accordance with the .fourth aspect ofc the-invent.i '
CESL RS AR OB L 506 oy SIS s o
edeliptéitonl. Mt 3gk Alsd dadormed By bhg of thesiforementioned methods for
forming solid, reticulated matrices from organic polymeric material and inorganic

particles.

When the solid, reticulated matrix is heated to a temperature of up to about 1100°C
and, preferably, up to about 1050°C, the resulting second solid, reticulated matrix
comprises primary and secondary pores, wherein the primary pores have a mean
width of about 2-500um and are defined between structural elements formed from
the second matrix, the secondary pores have a mean width of 0.01-10pum and are

defined within said structural elements, and the mean width of the secondary pores



second or third aspect of the invention and, thus, can
have any or all of the <characteristics that a matrix

woR0MSP0Latt er type can have. 10 In a fifth a®EEKiB263/004463
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the invention, a solid, reticw3ated matri x of organic
pol yneric materi al and i norganic particles is heated
to a sufficiently high tenperature to both elimnate

t.h I t I d
Jafe? kRt SRR B B Gty s CBTEbTpljRkARGAGn of he

r}ﬁlﬂa&ﬂj p’ﬂr@ﬁls g dababdrit 50 L 02 BoP4MIAR drndy podfeqablyg sowhdde than
mean width of up to 100 m_ 15 Preferabl

, e
cﬂb@&hﬁ@ p?@loym ot St Jtap profeed tHan S reat 7idQReot the secondary
2&1‘1@{‘15% P&t hisd 9.0 1C WSS A p.zH ﬁl@){)t&%%‘lﬁ GhotsBBre than about 5,
, reticulated faftrix to a t npérature of at | east
ahautl. 580 Cuamn dPneferaleiy,tzI ledso aboqte‘imQS T 80ePQuor P57 of thg primary

h
ngﬂrrFﬂga\F €4 IwchI'I‘ é{;%t S ﬁﬁeta gL} gzglr;lz %1}-% ewtiiﬁﬂ.lpogrtfﬁé ISIIE;, X éﬂ%tyt O%ﬁes Itis

20)sd ﬁ%r&&i"ﬂﬁ&@ﬂé&@ﬁaﬁ&t%l, 85,1080} ®¥Wloi Qmejfaha secomidagy potes to
rate of between about 1 and abo m nut e.

he
shaviear, widglh pebigheis deps Ha% the BFaGH o H th, PyjfarY Bores. TheStructural
%r?n%ﬁt@Ican 3y | %Hé) E&ﬁf‘b? ALl GhBStha® Hpﬂir%’@x‘é prinidPores, and can
fi aspect o I's invention, can be a MAtrix as
dmnpm@@neﬂmnb of nedolndaxyomlbxthab‘ﬂefamﬂhefseqmaw potes. The

af orenent. | one ects of t he ., hnvent | I
AR PR OBt B Tiet oA SRt bt ag; 00 ER0R 52100 or 10
f sy mnngrl‘i@édcdndz{rﬁwa@lw d@l‘e%&'alﬂ[ﬁtbﬁ’vc e andanavider ghabaut 0.01-5 or 0.5-2
pol ynmeric materi al inorganic particles. Wien the
st d, reticul ated rratrlx is heated to a tenpéerature
of up to about 1100C and, .preferably, up to about
1050C, the resulting second solid, reticulated matrix
3Whearthe selid; rpti¢ulated nzaidx of @@gm polyoesis matprisleing ippgganic

ay 4as
P Rlet iERGRLICE EnfaltRRe I EhddsPle PRI a2 BRRA06, o 2
t fgnSeparanedwithin th, raﬁgaeoﬁﬂnmn daﬁ(y opazﬁ‘.&l 5ROPE, theneaulting second

width of 0.01-10m def d t hi d
0 b0 ot o it LB o B Sy S wic of s
SEOPNHALH. ﬂi}éﬁ&b\fpthWtQ%lseﬁhg%ﬁﬁ%QQ&aﬁﬁm el

is less than the mean w dth of primary pores
Pdistrirused yboutitheiraearnwidtih with thpge being pe discprmpable greupings of

I bo
S g A, B e e 0, 19 o
t badontiig waRBN Thetkebomd sdlik rethadated matrigqrreferitdy,atonsists

! e?szgpﬂfy 'a%"g‘?hg ]6§ szgdggsedomopga%m paruI:Id preferably, no

In a particulatly preferred embodiment, the method in accordance with the fifth
aspect of the invention comprises the steps of preparing a suspension of calcium
carbonate ot calcium phosphate particles in an aqueous solution of a polysaccharide,
solidifying ot setting said polysaccharide at a tempetature of under about 100°C and
then sintering the resulting solid construct at a temperature of between about 900 |
and 1500°C for up to about 5 hours to provide a solid, reticulated matrix in
accordance with the third aspect of the invention. The polysaccharide, preferably, is
dextran and can be set ot solidified by air drying at room temperature or the

addition or a cross linking agent, preferably epichlorhydrin.
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53,2, 150r 1 m Preferably, at |east about 50, 55,
70, 80, 90 or 95%of the primary pores have a wdth

W9Hﬁ‘t4/"i3§9%reater than the mean width of the se®6WHEB2003/004463

pores. It is also preferred fpy.at |east about 50,

55, 70, 80, 90 or 95% of the secondary pores to have

a wdth which is less than the nmean width of the

primary pores. The structural elenents can be in the
formof primary walls that define the primary pores,

alich ndler phidtiQOMY pfeferded Ehbbdimealt, theansiad yn weddr8addeabith the

fine the segondar /. pores.. Th r|rmry wal | s,
pﬁeog‘ftér"’éBF‘gfo K¢ eVEnHRE COmPaS S stepspf %pgg}g an gIuEGYs solution

28F alpgl Qarccﬂ&desﬁﬂ so-ﬂh:ﬁe ﬁSQﬁHi@é ¥r Wabbaate Qﬁl@fm aqueous

have' a mean wi dth of -5 or 0.5-2

teedutéayl ofia c=rlemrrcmltaw3bl snrdtpqu@aecﬁhamdgand@h@@ﬂwm rsohltwn and
er.i al, and .i.nor anIC ar ti.c e a sy

el R g AR S B o s AR SRR G A ghagice i

t dsxRhak4HtRa Ihldi aEEkﬁa &ﬁhg@referﬂkl? whid pBAte or said catbonate is
1250- 1500C, t resul ti n}g second soli reticul at ed

rRGAYR PhesPhASS Oés‘b‘PHPa‘f"F nase apg pealerablisaid Rl el i calcium
0fn1GREeU T Thd aQleon? pb pol [}sa?c‘hgﬁﬁé ?&hﬁontmfé% %hcd?fta.thp §ffeast about

pores 1Is substant normal Iy 20 'distributed about
tHBi4b, by, ﬁﬁ)‘mpplwatthatideraedbhc phosphatk st esrhabite is preferably

N r d seconda ores, .or
g'f aite lﬂ’?"gff e}iceps bn%%b%'t, the two s&uFXnP dre A ed at a temperature in

Seeessisl abova b0 or 60TE w&xﬁeondng ehtréd aﬁetcbxmalaahﬁﬂedmhé kesnlting
preferably, consists essentially or sol el f sqa i:l dt
owe (o}

FafRig LR ot lomed 9001 &9 sRom temperafyre fabout

Psfo@itiﬁ&rf&ﬁ.ja 9@99@'«3%{‘&“4%%9?1 Rgdrd. N accordance with
the fifth "aspect of the invention conprises the steps

of preparing a suspension of calcium carbonate or

R &%&%Qﬂgﬁg&g&‘ﬁeé’ [abcgmf%t' the HetAd ?r?&éc&&in;éteiv% Ble fourth
a pof ysacchati de, or setting sal
papyctesfahatiswatiah carﬂpersfpeﬂ:a:t sﬂépzs off priepaidiig ﬁb@queoh@@aution of a

and .the ring the resulting solid cons t at

tRERYEP 4P seolblo A entic A5 aRO BRI AARING SH0R TIPS ‘d’ﬁ°

t Q1@ {0 25 Mr& it S tBr0pL AL 28mBQhf I 2§ @éd\ﬁ%hﬁkﬁﬂl of a calcium salt
matrix in accordance with the third asgect of

i itk th¢ phosphiate ansl proseie ialitiga, alp’-l beatingighy reﬁl%ﬁngjé%m syfficiently
a{&dde 3PrP%nd %th%?reﬁl% aﬂcfgkeﬁﬁ €¢h BY aftbinaflby! Eﬁ%og&x&ﬁoﬂmcmm

tenperature or Ition Or a Cross
peazbenabd by cdpuehpbodphdte partivles 26041d8328@ Jprotein solutlon gas
2003 004463 :24.1n.an ther articul ar .
p%b P T ERITHER TP RAN R TP i ey the foam is
tihen H‘ematshf@csa&cyt toQdenbhifte bAY eaﬁwﬁn&mw@ eThefp@s bubbles are
steps of preparing an aqueous sol ution
- preferably air bubbles, the preferred protein is egg albumen and the foam is

preferably heated to 40-100°C for 12-24 hours.

In another preferred embodiment, the method in accordance with the fourth aspect
of the invention comptises the steps of preparing an aqueous solution of a
polysaccharide and phosphate or carbonate, dispersing beads of between about 0.1
and 10 um in diameter in said solution, said beads being substantially insoluble in
said solution, admixing into the resulting slurry an aqueous solution of a calcium

salt; drying the resulting solid at a temperature of between about 15 and 80°C and



of a polysaccharide and sol ubl e phosphate or carbonate
salt, adm xi ng an aqueous 5 solution of a cal ciumsalt
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allowing the resulting adm xtup®-to solidify.
Preferably, said polysaccharide is dextran, xanthan
gum or acacia gum Preferably sai d phosphate or sai d

S 2905 sodlu e an
SPAIBP R Fril 3ol 82 I VIR LRABIAS Coublorint T G BRSoHE eoy
asuleeisiapqhamag ob ssid da.-uﬁmhguohm TlﬁH pélg:mbhahdecle rptreﬂefhsbly a gum
?RAeast about. 10 40Q, 45, 50 60% pol ysacchari de

(RRFE G EHRIT 28 han gusen The spfélbber RhesphBie,r Gaghapateis
n’?]:e@éraﬁ&‘-‘s%%ﬁm? rpﬁB?ﬁHi@é Jr sécﬁﬁmtéﬁ@bcﬁﬁlté"t TRO §01§H ﬁeaqg rE&é?ijeferably

a tenperature in excess of about 50 or
béf‘rrntgzdsﬁmmrlwxand dissplyed mnpfeln: sqligeproduct byr ﬂg addition of acetone.

(ABb EoM5B oty AT kTR el e RRPAGIRY G BB

apollyea:shaxﬁ?dmwlut%h tp@wmbl;aﬁmluaea by@ieeﬁlélbbheo 5Rindf 5% WAV of said

enbodi the nethod in accordance with the fourth

agﬁ@§¥pg?ﬂ¢%e i nvention conprises the steps of

preparing an aqueous solution of a protein and a

sol ubl e carbonate or phosphate, entraining gas bubbles

i fn pretfm'sed smbgdinmnts @Ea'snctrgarﬁo mmsittucitmof)tba ﬁrgsmqt invention can be
qu us_sol uti,on of un1s

AR A A A0 B SR B Rordbi HFRATIAR frs it (hhen =

r:eslcilnt mbém&m audf dalodirg pihloyphdte), ded afdele,daeai Bp l:d;ﬂtlrwed

e Eonmady UfRtsHse S AR pl e P s A dacg e ling

AcHsQ! fhdleARInNritR fhe ﬁa%f the! QL&ﬁac@{lﬁcat]l %@c?ﬁglgkg%enc

within the slurry to formit into a f oam
i tempiats, $nchtdegtrans Qrmtqucyeanon dnetfa:alnlseommds globg dideythe

bﬁ@g gféag?: q:!tz%glagé;e <k tn é’i’gptlaﬁéaf%r? to?fgrtgrtﬁ.{gxegt&kﬁldz A‘g‘l {iﬁlénents) of

rotern unen a
f demonstrugt: eFler p’diit'gneﬁe adreplateomdPbd (Bﬁﬁinfed twithin 2de Aoalrastruct or

I n_anot.h referr di ment, .th thod in
LEec e bRt eSO Pé%%geé ol mEnts 3 s pestent
CRWRAHSE Shé BBlysieeRSeAblaRE RNRLIIAGL an aqueous sol ution
of a 30 polysaccharlde and phosphate or carbonate,

di spersi ng beads of between -about 0.1 and 10 min

S. Egrﬂv%fmbﬁ [155 Rirthe? ‘&hgféeﬁ i p§ﬂ' tg Qﬁ% P)g I‘qu% d:mgxa ?]harmaceutlcal

stant y 1 nsoluble in sard
- etagpit ity compuibingnijssolving y phnnagaetcsdly aotapratde pefyn&nc material

calcium salt: drying th resu sol i
SRS B PRPaT B br R RBE SRR 14dinf faBe SWRtigpto the solution
268402300 d?@lv@%ﬁ@ﬁﬁ&%ﬁ&nal #%% controlled manner; and thereafter

collecting the resultant solid material comprising a construct comprising calcium

phosphate or carbonate crystals in intimate association with a polymer template,
such that said construct has a specific sutface area gteater than about 10 m?/ g
Preferably, the calcium chloride is added in 2 manner such that a porous matrix of a
polymer template and said calcium phosphate or carbonate in crystalline form
defining a construct is formed, said construct compzising strands defining primary
walls having 2 mean width about 50 to about 500 pm, said primary walls comprised
of (i) said polymer forming said polymeric template; (ii) aggregated crystals of said
alkaline earth metal salt; and/or (i) aggregated crystals of said alkaline earth metal



adding to said solid a solvent capabl e of dissolving
said solid beads but not any substantial quantity of
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a gum and, nore preferably, x&hthan gum The sol ubl e
phosphate or carbonate is preferably sodi um phosphate

or sodium carbonate. The solid beads are preferably 5

f [ AbSYED sl 5t dd BEinS Ahraflged such th
AT e sl SpRlted sl B Qbpded uch
cpdimitynpaxad havisg pmedaareidily froat eboun I b ebouie3 (hgmtare defined

qgueous pol ysaccharjde solution preferably includes
DRRWEEH 2LlBBT0.o aise Ty Wid POttt TG somaRigecondary
1Qallsexpéfifs Foeh QUHBRWE BEBAIE stlahi@s, isRidr @adhdarf ¥AHE hoWhS a mean
of the present invention can be prepared utilizin

a
priithdromyebewt1 0.1 e eeoptahpm aaqme%F%tamfaﬁM%gkehne earth
(246083 saidC%L&aA’&b% GARPBERE ey BB SR ULAAASBRAL R hacludes

and are 'produce controPl'ed crystallization

nechbodiey pledsi leavigs £ theaonddthuizos abmmt Bd)1poegboued pmy defined
control li crystal ,nucleation with the aid of the
HW&WﬁE%éhggﬁéwpfe&@%%ﬁ¥ ¥ polyneric 15 tenpl ate,

such dextran. Crystal nucleation preferably occurs

along side the polyneric tenplate, directing )
chy S ther embodiments ofbe srethed icamprisahermbising thephegmageutical

(@) < I- " -

rErcipia: SRS velion Wit BhdERE| e EBHELAL oalBle Hen Bt the
hdetipegtic agentas tomed ohtp gregflarmecewtivhlodicippents Riffersldy, the
pr.esent . invention;,the polyneric tenplate is

P EREEARRtS 2P EST RS BRED B1F HEEPArese SRR A Y a g from

t $bcut T84 BOab&ft 008 R, MheahPRAPENEE Sttt Gdly beCodatddl Giitb, the surface
conprising dissolving a pharmaceutically acceptable .

pof spid phermasewtical excipienp via aymeioneh ¢p, ¢&r pjFeftevaporation,

SAL el §Bin skl him chloride to the solution
contgfﬁﬁﬁg’?ﬁéq%?gggﬁfgd polymeric material in a
control Il ed manner; and thereafter 25 collecting the

resul t.ant solid material ,c rising a.construct .
B T

i ﬁﬁhﬁﬁk@tﬂﬁ'ﬁ efdipiehOtbated With the kydtRpedtiRgent Rto af bédl solid dosage
that said construct has a specific surface area

gﬁ%&%er t han about 10 nR/g. Preferably, the cal ci um
chloride is added in a manner such that a porous

matri x of a polynmer tenplate and said cal ci um

phosgiain preferred ebibodiments of thys pestntiavéngian, e eidipipnter
a_construct is. forned id canstruct conpriskn .
StaRRE s inrtsiinal o faoldre o be pibied bidgprolliog crystal
ahatleatilh éaroinongandtharariab fd.gl, puléionyr yhosphhte, cdeipm abonate and
of (/) .said pol r formng.sa d pol ric teppl ate;

( fl*eghl%% Q’I‘l@g@fg @&Y g? @g&:%nga%gu?yy&cgeptzb e pofymergzp template (e.g.,

dextran, xanthan gum). Crystal nucleation occurs preferentially along the polymer

template, directing crystallization, to form thin strands of the construct. The
polymeric template may be retained within the final construct or remove by heating,
as desired. In certain prefetred embodiments, the polymeric template is retained to

form part of the excipient or reticulated three-dimensional microstructure.

In other embodiments, pre-formed particles of inorganic material can be employed

with or instead of particles form in situ. The use of pre-formed particles is
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sai d polymer; said strands beippg-arranged such that

primary pores having a nean width fromabout 5 to

about 300 m are defined between at |least two of said

S L secon

L EilEy pER e GREh the bl 0P BIRE S PlE8 TR by o
smdndiamyolmtg £sﬂap\uf iisperdivg fasSbwis bdéshod sodiah ;ahﬁclbs @ithin a liquid
t o, aboyt, 5 m and ctg nprising crystals of said al kaline
eBt"t‘SﬁW spmppgs. the rganie palygistic Higferal bei ng ar r anged

such that said construct includes secondary pores

having a mean width from about 0.01 to about 5 m

débe @garmayeumé gxeipientsaef thepgessat m@atﬂyn vidyl lse pre@ated by any
furth 0 d es_comi ni,n

{ HBELIEEE] MR Sk BRSPS TR e o 1P ethod of
t hﬁhﬁﬁetﬂth is gfllbwsN ’I&ael’piﬂﬁﬂﬁcesluehlyt zh:aépttabl% polymeric template
therap Ché:ﬁpfgent IS oat ed onto the 1ar maceuti cal

R Yadptht §) hotphate PheatpRAle selusiganthepscalcium chloride

CQaatd‘a@d WL ohhSIRNRLAREE Ufli&@allcﬁfﬁ‘:%\l};&iwﬁﬂite% ArBEMH erystals, for
e.g., from about 1%to about 50% The therapeutic

ageamplesare geused ap éelrrg iprscipitated im thecpresncefofahe demplate. The
I t C
ppﬁ%%ﬁ%& \(llah%g S'%?;r ee!a@te rqu Ar19egna Jegyp Fhe scglugxl:nﬁg .be

Ze ray

I fbnﬁweﬁhélrheemfmd,uﬁhersbhd cbhﬁ‘_nmihhdﬂed urt her conpri ses
i ncorporating the pharmaceutical excipient coated
with the therapeutic agent into an oral solid dosage

200f SXdMple Yot Bhd piepaiRhI T ARIEADALEPRAL SerférubdiSwith a construct,
present |nvent|on the exci pi ent "or retlculated

t farexaniplrethsifollewingi matssink en beaviliced; Dl IPEpa? ewIby, i in the
C%gE %lflo' m fd;ﬁ%&ﬁt caeg! @%él%at gxfth%rlfﬁéku[)@@qlt 10 %IL‘

~cal’ci'um?phos m car bona
a’rﬂdmﬁlitet MatdnaﬂcébS 83% vt/he, Laltble efnga of Saroriice wtveald this. mstance

YRR M STBL B e PR T e o

thﬁclﬁa,l pidphadeenpl ate, directing crystallization,
formthin strands of the construct. The polyneri c
tenplate may be retained within the final construct or

r , [ r

DB RS0 B8 of ELE U AL e
f withimptdeetfimal codmtruex or perenved; e.gr,diyi loabiag,ead desired.
t hree-di nensional m crostructure. |In other

enbodi ments, pre-formed particles of inorganic
NMEhe ekélpietOPrddce (8. OfRtonstruct) in many cases will not have well-defined

geometry, but rather will comprise in itregular lump of viable material which can be
readily broken up into smaller pieces (e.g., by tapping, grinding or milling).
However, in any event, it is preferred that the step of breaking down the excipient
product into smaller pieces be undertaken (if at all) in 2 manner which does not
damage the structure of the product itself (i.e., does not destroy the three-
dimensional reticulated microstructure of the material, including the potes ot

primary and secondary walls and pores).
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with or instead of particles formin situ. The use of
Bre formed particles is WO 2004/ 032901

CHUB2WI3/ 004463 -27 especial ly preferred WRER/GHL03/004463
reticul ated polyneric tenpl ate2g s produced by a
met hod i nvolving a step of dispersing gas bubbles or
solid particles mﬁthin a quuid phase whi ch conpri ses

e or anl erial. 5,Th C

le Br tok?a? ?téxg.lezﬁ{,lon I[%\r/oecr? $ descng&] fég%r lgégéénttgll}gd such
aﬂMt tHEﬂim dr;is&mgeoﬁaeuy posssdsithé htghleﬁt sfuhﬁcahfea dbasinable. The
exanpl e,  one_general i zed net hod of nufacture is,as
f epnsemst ismrefepably sigresd ot etheryise madif %ﬁ {rqade particles of

t @t a@odﬁ'&t;ﬁ{ahﬁhcéuﬁcgﬂ Seiufdviiel Q.teaudahﬂsts I]ﬁ‘&;?ar@ le.g., a solid
car bonat e sol‘ution, then calciumchioride is added in
aoxmb do:ragb feh. rrﬁmfe,tablyThlee phﬁrmaamtmbsmmpet isrsieved or otherwise

f 10 t
RS b S e A A 10 s
r R &l pioddt hdrﬁna&él}hcah&mﬂiemdﬁﬁamhedl pidticle size from about

Al ternatively, the _ solid may, be ve ghereafter
¢ 4 taghaws SO0 sRrRreEer Y drth gboics n%ﬂfr #3: 3pfldn certain
pErﬁB@Eﬂe‘n@@m‘&ie ?@f&aUg @QB%@QI foFtd &E‘Jtﬂrﬁ@ (M £ ITh@ preferred size
const r uct e the followng materials can

bef thtei phamdceuNaQIHR@plerzc gmmctlés preparediia acmmlg@ceomﬂ@ the invention

to. C12 4 nDIL e.r

1 ?H.e‘n‘d UPORSRET SPE TRt BF 1 & tYlZ%°f O’é?%f?/?ﬁ ‘? ﬁo?age qﬁ]{n t8be
r aiagafaefurbd.t 0 95% W w. In this instance, %W wis
defined in relation to the weight of tenplate nateri al
and the wei ght of cal ci um phosphate. 20 The pol yneric
nghae, '1§|acéd}5£ﬂdagw1ttﬁ"§ smgﬁc?om P&t We%ftf%hame‘fé isQftovided a
retarned wthin the final" construct or renoved g
bphéremicewtigal a:s:qdesﬂ ¢agdprisihg a srbd.pietinlatgd guateix P(renge ot

' \/\E%P%%e?t ﬂr;,lyu eélg@d et COQ&%%E&M the 100 edid epreferably a mletr%nod n

rather w
I lidfo‘b@dl}dnﬁé v&lﬂmmecff)ubthabld¢ofmk&f ispkctetoif che ﬁﬁﬁnb&n Such a

g
I Lcdosdmcefvﬁm &d fbatkeddta AdyR: HirdhfRkE HOHEANRedthR.

exci pient product ‘into snaller pieces be undertaken
(if at all) in a manner which does not danage the

VAT YO TENE UM M T—
Me 6P EibdsUCIolde réticulaed ﬁiih@f inadhc forif lof di plgralifeagddBeratibns of
primary and secondary walls and pores).
organic polymeric material and inorganic particles or material, and is prepared or
pteparable by a method in which the reticulated template is formed by dispersing
solid particles in a liquid phase that comprises the organic polymeric material. In
pteferred such embodiments, primary potes are located between adjacent such

agglomerations and the solid particles employed to form the reticulated template are

latex particles.

In a further preferred embodiment of this aspect of the invention, a pharmaceutical
excipient in accordance of a third aspect of the invention is prepared or preparable

by a method in accordance with the fifth aspect of the invention.
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possesses the highest surface.z9ea obtainable. The
construct is preferably sieved or otherw se nodified
in order to provide particles of the end product

[ B | € 140l which_a u
IRL IRERYb, RtorEE LReBIE, MU Lo R B 4IBRLG b BbleRRRbeal producr
péah pasieg b iphatmsoeatipileitipient $h ev@ddaiceotibie thd ideention and a
broken down_(while ubstantia%@% mai nt ai ni ng the
sPhasgagswically, (RfetecHE thasepguticaith 2ci¥t8the end product
phar maceuti cal excipient has a nean particle size from
about 10 to about 500 m preferably fromabout 50 to
abbe ph@8@ticpyticaly active sgengiinpreéerhblyipactitudatapnd solid. In
preferably from abo 100 .t bout 250 he . .
FEbEIaREY oL AU siesied Rt Bk phifipasspticall acdve
Padeint ¢ i@Smakap adsotiatddl Witk Ohiélaxvigieiid. t1h $utl profeefedi edibodiments,
Wi I_deggnd upon their_end, use, e type, of ora

. g. he
seAttigley 04 SaePhasmpceeragly arivaAesat eartbe loffise WiEhi2 the pores of the
agsHy g&[&ﬁtyﬁ Bﬁt@x §ﬂld(/td} c@ﬁ&gc&ntgfthé RE s 68 @fgipient. Depending
invention, there is provided a 15 pharnaceutt cal _
expédmpihersizecoftheipsitidesno S phirthacewtidally hetivechgent, these can reside
prepared or reparabl e a neth in.accordance wth
PR B8 riimer? BHEPERsBrdioy Bl e o SR,
the fourth and/or sixth aspects of the invention. Such
a__ pharmaceuti cal excipient, preferably, is also.a
phBF RELERACFRATAIEREHPT aghnt wﬁefe&éfycﬁﬁawe%mvéleﬁ 4 tpthe FDA adopted
f BioHharf £CAACL] XNEYsFHcatiBh 'S s REPEES) O FTHe hak AU AT acdfle agent:
In enbodi ments of the sixth aspect of the invention,
t A hdvarameasacicedlukility of emto akentdrins¥som! &pl 9@ weight/volume,

r %}e& &ﬂe%ﬁgd TRY ‘i#zépéﬁuh'é S boS g@e of'1¥ 't&?é‘*é.t Xhe pharmaceutically
aggl omerations o organi c polyferic material a

| aaivgagent @arbed splasiaghrsohmilerd Alsplubhed(as slefinepar Martiadale).
preparable by a nethod in which the reticul ated

tenplate is forned by dispersing 25 solid particles in

aphiaticeu e P o dudtd inCREPIdaAES witARhO S SRR ad}fell BEfHeCinvention can
material. In" preferred such enbodi nents, primar

pichslepdditiagehpkarnipsevitcatly adjeptaie exqipinnts and/or dﬁuents and can be

7O STRLELER oy BARa) S OB AS3eEE G YRR Ky
| capsulesiahé esblas péapsules bemigale weit podfedrbd.s aspect of

the invention, a pharmaceutical excipient in
accordance of a third aspect of the invention is

PTER PhefnLeuféLPALAPE Bgent is preferably crystalline. In preferred
embodiments, the pharmaceutically active agent particles or crystals have a mean
size ot width of about 10nm-10um, 10nm-5um and, more preferably, less than
about 1um. Preferably, the pharmaceutical products in accordance with the

invention comprise from about 1 to about 50% W/W pharmaceutically active agent.

A purpose of the present invention is to facilitate entry of active agents into the
bloodstream of persons needing the therapeutic effect of the active agent. Active
agents suitable for use in the present invention include active agents of a biological

nature and active agents of a chemical nature. The active agents of the present
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by a method in accordance with the fifth aspect of the
i nvention. WD 2004/ 032901 PCT/ GB2003/ 004463 -29 The

WO 2040829h i s further directed, in an seventh BEP&H2003/004463
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to a pharmaceutical product _ggnprising a

phar maceuti cal excipient in accordance with the
invention and a pharnmaceutically, preferably
t.her apeuti cal | acti,ve agent. 5 The maceut i cal |

P R P A R R
PRRGIHIP M SeipibhtCo SR PRt fRnaEReEt 0N s ddatulivwivie i hetive agent in an

the pharmaceutically active agent is inti r_rcg‘tlelg% i
arslodasagetprag-t Ip fﬁ@i@g@bﬂl@pﬁqts,ﬁhe asept preffylated microstructure

SRR Buceq BADLWEARY O] ol ROGARGRUCE ALY aElb Ee

can ocC W t'hi pores of the solid, .
rprkient imteadomahn alsodredidvanpgetusdoonsoin jegosrd rdininipration which

exci pi ent . pendi ng, 10 upon the si.ze.of the partdcl.e
G b PR Pt FAb Y B R PP RE e e B¢ Saclaed
Whiché dirdchifePhd PRIVIAEIBY £ phe@eseBaacay pPSUwRs 26dorllidg to the present

solid, reticulated matrix. The pharnmaceuti cal Iag act i VS

dgeentiosr esbcyeasivpntageausfor fipeh eyrgsel apiministrpEoxpjnleast partly due to
| L§@]12tEh ARSIkl Qn System

?‘%%@Is%gdgﬂgg’rn‘g%%#%%ﬁ@ act ?\?é agent 15 can have

an aqueous solubility of up to about 1 in 30 or 1 in

00 weight/vol une, n _neasured at a tenperature i
ORGP SEREP S5 e A G AT NabBL PELART Somgeer ghe or more
AUBIYgi G By 2 Oy SR atekiAB syitalole Y6t 6ral admpfiekatdre (as

defined 1n Martindale). Pharmaceutical products in
accordance with the seventh aspect of the invention

can - i i o
SRR PR e pchonl, UBIABSANL LGP M ASEEPLAN Rt of
dostaaeatéothan abBnet éx 8@ do drial108 oweight/vohyee, fWdrempmeasured at a

i ncl ud I d bl : I '
REPRR R AR BT SRS AR raRk o iy R EE P8 duc

| Sonis @€ Fedth ¥b6tty S t@hbdutes0% & /B witRshiddthelapeutic agent. Preferably,
enbodi nents,. the pharmaceutically active a

. ent
b (e aceictl B AR AVBHR PEHHC SEie ZoBrabgpii § tpfbout 500 pm,
% g&&h%ﬁ%&&mmwﬂwmﬁa 80 BRHEuPEES SMARAY in §@Tther

out Im Preferably, the pharnmaceutical
perobloditreninfragcalraiai 6@ tth:lwq%@ wian ddettherpewigprgess may be
fromabout 1.t0 about.50% W.W phar eut j I [
-G o5 i Py Beatll AL B PRI GE RS MR An e
f g@ubi donbisti@bf Yoloéntavhpytiagestirsy dfyinpg dibfreeze drying.
bl oodst ream of persons needi ng the therapeutic effect
of the active agent. Active agents suitable for use

| nl B eRHES $ burtHY AMeLQA ih PatUdGndsih 3idABRAES A omprising a
bi ol ogical nature and active agents of a chem cal

netigdese Thehegdtarmacengiork productidescripessksrein. The oral solid dosage

form may be in a form such as, e.g., a pharmaceutical powder, 2 capsule, or a tablet.

The present invention is further directed in part to a method of treatment,
comprising administering an oral dosage form as described herein to 2 human
patient. In a yet further aspect, the present invention provides an excipient ot
product in accordance with the invention for use in medicine (including veterinary
medicine). Preferred such uses include the treatment of the human or animal body

by therapy and diagnostic methods practised upon the human or animal body. The



-/

WD 2004/ 032901 PCT/ GB2003/ 004463 -30 invention may
al so i nclude pharmacol ogi cal agents and therapeutic
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invention is useful with an aciive agent in an ora
dosage form In certain enbodinents the use of a

retl cuI at ed m crostructure m crostructures as
PO e&pﬁﬁ HRGH “&J &g@gct%mrga t Qaliftfon.
5 presen on- can a antageous r use

| Thexep @izl (Mirﬂlﬂg ptcﬁﬁiyﬂﬂl&c)Abhd:&agﬂ@ﬁcbﬂeﬁhpdmyvdﬁng the use of

nasal oral or transder a ations. The of .

oy M A e thF iRFeqBan 3 lso within the remit
pheihaseiddomal product according to the present

i nvention can be advantageous for such aeroso
admnistration at |least partly due to the | ow mass .
d'fQSI L P S c UChexrc t1énct%J ﬁgctl ?gomcg R3thY ?ﬁalﬁl;.l?f‘cturle%fltﬂedmaments for
cerfain e erapeuti c agen

t yqal ﬁ&hémpeﬂl‘ﬂ)ﬁﬂ 61@gﬁb’kt1c0ﬁetﬁbd£to be ptangmhbh yhahumm or animal
materials suitable faor pral adm nistration. In certain
pPedve lie SRy GARS L 2 ﬁ‘ﬁ@ef ﬁ%ﬂeﬁbggﬁecmﬁ@%‘?ﬂn has an

aqueous solubility of 15 not greater than about 1 in

30 to | in 100, weight/volunme, when nmeasured at a

t Anpedinguoche m’r@Shet mangtaomfthm is,¢hesforeppegvidetht 9harm§euﬂcal

pharnaceut cal duc s ) corda
REG g B Ry GREBELSE R A AR Ul peortance
th&hphai:maauh; whtrepy adinix ddsaf aaidetharapantic ngmt 88 peowded by

from about 10 ut 500 . rtain.enbodi ne

O PARGRCeEBCA BB 28 08 SRiihes o PRt G isg he Bassage of
enhoth wRiclgem @RotEh HGatQombQihn PRk tBf the 9at1ent wherein said
therapeutic agent may be <coated onto said

pHersrestorgentiis ehmpqeemd aghaying 94 aqueoys sebdility of @et gtpater than
f £I%Httlgs 3(9{00991 ZéﬂtygolﬁfneSQ'h £ HeaQYRAQE Qtd;rﬁﬂerature in the

spray and dryi ng. e I nvention iIs
fuﬁ@h@flﬁtdﬁﬁ%w |n part to an oral solid dosage form
conprising a 25 unit dose of the pharmaceutica
product described herein. The oral solid dosage form

NBY vidud Bf thel ik Hf PhafnAceutiCal@xcipienil 46266dknc€ Mith the invention,
powder, a capsule, or a tablet. . The present |nv2%t|on )
e b;ptanelﬂabaliltm,ftmrﬁwsgsarrfo Ipbfe slrhgs WAE bg foqpsat R pcreasiag the

COP, !fﬁlsgtglﬁﬁgﬁl\ﬁu ShEbf Evgonggss%lélroQtQ§ AGfe Ip%éf&r@& option is to

descri be erein to a n 30 patient.
f itrcrémoe thespebice atdraeofimhesbng avmlablretﬁoo dlqubmoeiés' presenting the drug

F e Bt e PETRES ik BiRg SO Bty iR R Bl

Pr@&@ix! & ond&lct)S TheidiG uth§ Helwatddestitorht noitrik bE chastht as

oLnu?{ll-llayrr%Ls %? %¥eferably a mono-layet, in order to generate maximum available
surface area. The second option is to present the drug, as before, coated onto a
high surfacé area excipient or construct in accordance with the invention which in
this case will comprise a high sutface area particle which may be spherical, cubic, or

have assorted geometry. The particles can exhibit substantial surface roughness and

may exhibit a high degree of porosity.

In a preferred embodiment of the present invention, the pharmaceutical

composition includes an active agent which is not successfully orally administered,
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or may be in respect of an exi3t4 ng condition.

Therapeutic (including prophylactic) and diagnostic

met hods, involving the use of an excipient or product

[ C&: | g t

DR SRR S: e Gad D AERS AIALRARAR ol e b
eptoijdiee attserapehtiyr effieot twheh adntitistemed td aptamn; hyfanother means, and

ned anents for n therapgutic or 0

R amgut L ERY BRATBRCRBl FTRIFP LR e ARG tofgyfeades said
hzﬁ:tl%ta Ly Jrﬂgf BioaPflable. arkdddeReagafiie phefofablyfdded to the
|nvent|on According to the present i nvention,
t parmapenticebencigfionteof the dveatiann sheh Aaag thatche active agent is
produ I t
DO R e A B LR LR S oot
winein einy tetassoidih tichD sithcthe phhtnideeticg) entipenagé the myention.
provi ded by said pharmaceutical product can be
adm nistered to a patient during the passage of said

tR@ ?%ﬂslycn&gﬂ NthekdPe@HE Rgdnt tHaR Shd Phiticalirlytnefit A6 use in
at'ient, wherein sald 15 therapeutic _agent is

cnlaata@pexqcszroalgcﬁmm@%t%@amwns mfeppptlryc Bee these typically
SAS g 02 AL A Ll Bl Sy

r 63@33 Sxichl&ugana’&sﬁals Bycluder thoee 0brhiily hweng)in aqueous solubility of

phar rmceut i C ' [

, ts . .
ROHET G Bsa2pouhd 1h30 P [ VPP e Tyn measured at
\A@b&‘;{aﬁ@i&@l tBe FAMESo MBS/ tdIB5°CN %@aﬁﬂe& &F'spapi@pBasilultde thdsoluble

rate of dissolution vi a one of g}ﬂssn bl e routes.

Tteee pagsf xifi of Manpindals 311 eﬂﬁlolnnjcﬂ‘)éagl% sheddyr FhscRowrlea
Ehslg&cg&&&l §xaaéyz tRht élh%oid&ﬁhﬁge&)élypﬁﬁﬁ%%é&dance with
rug coated e reticul ate
t Hieq&esabmurmnunalmdudes dmtt nnecmtrlenméd th ehefwilqmemgnseofulvm

(matrix o nstruct The. coat ed
e L el e s S
akRPRstbAVehmtéRnOl dhpkoted, BROPhALIRe FERIdIPifE, aﬁabxlnabiaem
surface area. The second opt [ on IS to present the

dpbepytels. slespering eyelavisntlpragolam, goBwrRQle aceiphegamide,
ﬁ LﬁJt&Ht b%zl %ﬂét ﬁéﬂtoﬂﬁhzﬁﬁc BE&Z": RGSIdY bératREhasone,

tioh this casé wil_conprise a high
suhlbacitbmardeacmmttdm catkhinerepings chafibyptee cozapine, catfisone acetate,

A h
s ﬁ%‘g?%\éfeﬁng,‘s ggt orreh.lr JY Targ.ld acrzlglagrg%agz%hr gllﬁ?hgégepomde, o

oty
htﬁﬂo;ﬁkﬁ@lﬁx@ﬁd@,fddi@ﬁﬁﬂiakyne d1clofenac, digoxin, famotidine, fenprofen,

fenbufen, flutbiprofen, fluoxitine, furosemide, gemfibrozil, glibenclamide,
haloperidol, hydrochlorothiazide, hydrocortisone, hydroflumethiazide, ibuprofen,
indomethacin, ketoprofen, lorazepam, lovastatin, methoxsalen, methylprednisone,
naproxen, nifedipine, nitrofurantoin, nizatidine, oxazepam, oxyphenbutazone,
omeprazole, oxyphenbutazone, phenylbutazone, pitoxicam, phenytoin, pidolol,
prednisone, pyrimethamine, phenindione, reserpine, spironolactone, trimethoprim,
tacrolimus, sulfisoxazole, sulfadiazine, temazepam, sulfamerazine, trioxsalen,

pharmaceutically acceptable salts thereof, and the like.



In a preferred enbodi nent of the present invention,
t he pharnmaceutical conposition includes an active

W @3endt033i ch i s not successfully orally adm ni BEEIGE003/004463
WD 2004/ 032901 PCT/ GB2003/ 0044883~ - 32 when di ssol ved
or suspended i n aqueous solution, wherein said active
agent provides a therapeutic effect when adm ni st ered

aﬁﬁltfﬁ {’)é e@’%& b’ty?h gg%ﬁ%@&?%ﬁ &Rc .“bﬁ% al{ie’eg eﬁteL Wt may be used in

| £0¢BRtained with the piledens ivédntio hhd areliéd irDtll deference list and tables
bi oavai |l abl e. The active agent .is referabl y added to

t oo tis: o prgRsAOUL 12442 oEXEPH) QQ‘EHBfN H&: i nvention in

such a way that the active agent is coated onto the
surface of the pharmaceutical excipient, such that the
5 aAtuWeea@gmM a biologicdl maivratseitatds 6o laielmrthwptdsemmvenmn include,

D RS oH a8 iR asfineb Mt B Ropdfoes: polysacchasids,
pﬁt& pardlcalably nIRRRES bf ffuedlpeRaddhadifles) @aibohgatitdse Bpids; other
products according to the present invention_ include

t hwelqwmmdy anfepstHenlarlh compeunds Y hichi themseluepigot pass
o%%tﬁgg% &ﬁ* 2 288k bl GAL A ARioRtSeAMost Eifﬁ%ughSuaergam-

ug mat e those normal 'y haV|ng
10 aqiﬂesmmal S0okodai dnldt/y)r afe susodptiplet drentibarrleayegn bylaq:ldls @0l enzymes

to in 100, weight/vo

B ea ab R el pgd g ot b iy BaberER  Rrler gpamples of
SQ&Ne kiftsSH aUbIbR 5&&1 hiwed 1llle |but(fe@op agﬁte)ﬂl tbj théffollowmg,
Martin aI e 31$t edition 1996, Published by The O¥1
Pmimmqtbﬁtc semrelt%rea?rab@atlh%ﬁurﬁ 5’(’?0 grow ormones,

aﬂa\/m&é%ﬁ%ah)gr&@ 6&&%@%@?130&%%%& BGrRhE36Wh hormones

i nvention incffude, but are'not limted to, the
15 f(lihlGﬂ) lbgvmgrgrewdf bosmenes, snkpervigrogheth @pamaeeﬁ; arotth hormone-

{ig %%?{tmorn\égl’st trt'erbnsmﬁflcq ?nt@ﬁ%lgm% 'lgﬁﬁ ﬁé\ﬁ& 2; insulin,

PP anterene, nap

nhfcﬁd:hﬁlg P6icind) horiic)Aanan, add kphﬁnyfembmbmsz qs:pmallm daving
acyclovir, .alprazolam allopurijnol, acetohexam dll“b’ K th
pEewstenians indndigs sPHEm. Fitfl FHFI 3 HammARYP Hingy ke grow

b?&&S@H@&ﬁHg ’IGFC{'”H%EQEH' Réhude lﬁ:{&?c‘;hbﬁh@ﬁ heparin, hepatrinoids,

car bafmazepi n clofibrate, coz plne cortlsone
20 adetmadtens, Chyndn@sm; lave mqlmutmtvmg tdmpetm very low molecular weight

0 chl
PO ln2 oS e FBe fer it ar o BAER B tag celmon, el
?Bﬁﬁlhahﬁkﬁhuﬁxeﬂpéx@{mapoﬁﬁn,f ‘tﬁﬁhu{aﬂ?lﬁhetlf: |fakrtbt; pnagers, monoclonal

uoxi tine, furosem de brozi | i bencl am
' hapeb%#ﬁapmatﬂf&% E’F%"Fbtetﬁ‘ 1tQes: aﬂw%&etm’t‘é’aﬁ’e gohadotropin -

hXQE&Méjﬂgﬁlm&Z b cinb %%sz%g-hoim%ﬁigfhormone, follicle

ket opro | orazepam | ovastatin, nethoxsalen,
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chromoglycate); vancomycin; desfettioxamine (DFO); parathyroid hotmone (PTH),
including its fragments; antimicrobials, including anti-fungal agents; vitamins;
analogs, fragments, mimetics or polyethylene glycol (PEG)-modified derivatives of

30 these compounds; or any combination thereof.

Furthermore, pharmaceutical products according to the present invention may also

exhibit advantageous flow properties that are often desirable in systems for aerosol
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rfé@;Y mﬁﬁﬁemﬁ]e EBPHS: HahrvergpRite GBI Thol A Rarticles will
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i m:@ﬁi‘tyar Fhe constolay dexvipicnt @rrdtfenalbimh@ a $prcifid sufece afea greater
[ al r e ne, d
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Sindidaged parﬂe].es calbdity m:dmds eienentlenty fob patticle iggﬂ'cﬂneratlon (which

cluding I GF-1; heparin, inclu
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spfﬁ:tmsi ﬁtngés obfpretﬁ'mfaah atdab afesfrom about 5 to about 50 mgz/ g and

SRproBrRer b oo IR A Remedss | MFEeS RABmen] sils, such as
f odidibgl @rBSnast had! 'cﬁt:iuﬁg?ﬁ'@ipm&e hatl HERGRIGR RS HARESE 2 to 3.5
t hronpopoi etin; filgras prostaglandlns

IR s pRvierH tungp#tes than; the ARty P farganiematesifls nbe inorganic
dj3091aH escribed for use within this technology possess very low specific surface

areas, due to their high densities, when allowed to crystallize without undue
influence. It is, therefore, of great importance to control the crystallization- of these
materials, when they are formed by 7 situ precipitation techniques, such that the
final crystal geometry possesses the highest surface atea obtainable. The easiest
method of increasing the specific surface area of a material is to reduce the particle
size. In order to achieve the desited surface area range, the particle size is

preferably approximately from about 100 to about 200 nm.



chronogl ycate); vanconycin; desferrioxam ne (DFO);
par at hyroid hornone (PTH), including its fragnents;

waifmE0bbi al s, including anti-fungal agents; PCT/GB2003/004463

10

n

20

25

30

vitam ns; anal ogs, fragnents,3snnetics or

pol yet hyl ene glycol (PEG -nodified derivatives of 30

t hese conpounds; or any conbi nation thereof.

Furt hernore, pharnaceutical products according to the
present invention may al so exhibit advantageous fl ow
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(ex c

AR} SR EL BF FaBS  CRTRU B A0 8 EBpraly s
neddh dthelandta rdﬁlnp’ﬂélgz ofpedeedafihgd by szﬁd sebgedtially interconnecting
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and preferred ranges of specific surface areas are

f TREwANS OF the feRicAlRed mEPodtigrepitcer il emPbaingindlay provided by
fromabout 10 to about 40 nR/ Al kal | ne eart h-net al

anic material

 salphetmagerical produgt eFentingr9dhe PeessRtinTEREoR hpve 2 thickness in the

P ?aq%g Qﬁsever a ® ,ﬂﬁ”gﬁéférﬁﬁ 1700 !2)646 @919 nerid GnBodintats

t'r e grea er than the mpjority of
opgafmrcd wall ehickhessesTre depenrdsanpo the precise porous structure of the

reticulated microstructure substantially as described herein.

According to a further preferred aspect of the present invention, there is provided,
in certain embodiments, a pharmaceutical product comprising at least one
therapeutic agent in crystalline form, said pharmaceutical product comprising a
primary reticulated three-dimensional microstructure and a secondary reticulated
three-dimensional microstructure, wherein said secondary reticulated microstructure

defines the walls of said primary reticulated microstructure, and whetein said
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mat eri al s described for use within this technol ogy
Eossess very | ow specific surface areas, due to their
P08 t i es, when allowed to crystallize wWPCHEHH2003/004463
undue influence. It is, ther<f®re, of great '
I mportance to control the crystallization of these
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ecreased structural strength. This bal ance can be,

fabstagtiallt all of sdid seeandarybualischays aibliqkneserigihe range of 0.5 to 5 pm;
e ' . bas ' L YidtsQc STRE :

G A BGRE eRY s RBRETE} i <BeAiRAR) whllG whppein

| subsentiallynale vb edd merunslanf pédes hpyes pnte iz anthieoange 6ie0.1 to 5 um.
phar maceuti cal excipient product according to the

present invention is utilized to prepare a

Phe¢FBe binboaimedds B8 bid peOdHtihPédtbrabubsAftiallpAR of the primary
t herapeutic agent in crystalline form (whic

h
t ielisdrergta) thickgestinithe ringe ababnpt 40 tpabeyy20fattas preferably 20 to 30
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i nt [ | 1s, [ I [ ided b

B FERD AR BB b Tl Shl L COBL SYSER K Br e
Ppebétlihveritddl sutiddtialy AR of tBé Secdnduitytw4llsiHaivk ¥ thickness in the
pores defined by said substantially interconnecting

eRREe of Theut 9] EupaRwd Ry BEle RS sAfS wm. Farthermore,

qu&gpc’ﬁﬁé gt? by ;ﬁacmaydegﬁm}:r Fehah aéoﬂnlgf g?ﬁiecpregg?itt %‘_}eﬁltion,

£l
cl um phosphate), or construct ‘conprising an
| subsganialy athoétheasecpadqrg pgres lavieai pore slzedp it singaed 2hout 0.01

'genﬂglttsﬁ{;ﬁ’ieg?gbﬁ%!ﬁ/@{ such as dextran). The walls

mcrostflicture, in certain
enbodi nents, as provided by a pharmaceutical product

FEIEN RN ARG AR - N

| Bn66dihfin? of O fiedEtifvention provides a pharmaceutical product
substantially as heteinbefore described wherein the crystals defining the
interconnecting walls of the reticulated three-dimensional microstructure consist
essentially of crystals of the above described physiologically acceptable support
(excipient) and wherein crystals of the therapeutic agent are at least partially located
within the pores of the reticulated microstructure substantially as hereinbefore

described.
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25 preferred wall thicknesses are dependent on the
preci se porous structure of the reticul ated
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According to a further prefermgd aspect of the present
invention, there is provided, in certain enbodinents,
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sal d sec ry wal thickness in the range
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enbodi nents of the present invention, substantially

all of the primary 15 walls have a thickness in the
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m Fthernnre in certain enbodi ments of the present
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In certain alternate embodiments of the present invention, there is provided a
pharmaceutical product comprising at least one therapeutic agent, said
pharmaceutical product comprising a reticulated three-dimensional microstructure,
comprising: a network of substantially interconnecting walls, wherein said walls are
provided by a multiplicity of crystals arranged to at least partially abut each other

substantially as hereinbefore described, and whetein substantially all of said walls
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i nvention provides a pharnmaceusg cal product

substantially as herei nbefore descri bed wherein the

crystal s defini ng the i nterconnecti ng wal s of the

reticu dth sL.og M Crostriyct S
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?oﬁs hRVY 8 betogkée 8f hyowrae®pimabl e support for crystals

a therapeutl c agent, which reticul ated
m crostructure conprises: a network of substantially
| *%L@{eqw %&b\'ﬁge§ i Bdrtain eﬁﬁ,loqnﬂ@dtk S R g&swtqmr&ﬁﬁmba/

Ity of crystals arranged to | east

pphztrmlcétymabptodmt; homphsmg as énaelt mw@neadpsumfagqnt g crystadline

\2@06 %g ralglallﬁg Iptcal rPaf)gtrul:t 50 tt o't% | Qtlcu\fated three-

heIn@dﬂabﬁfann@c:de&ﬁcfm&e&bmpﬁﬁd a rrul ti pI i CI ty of pores
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10 In B&F prsuberrlydntrstrtRsHes Fels satdy ng provided by

. if atYeas l,Budef)
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cul ated”m crostructure’ or
m cr ost mudtipli@ty, ofgporeprefmaiiley nid aulpsitentivlly éarercoainecting walls;
product ,aceor ent
Cr yst albeirs ok Rl Ra el BIET b SRERELEA of atleast
t hefApeutic agent enployed in a pharmaceuti cal
product according to the present invention. Suitably
the 15 physiol ogically acceptable support is
degEk ?‘ﬁ@ﬁhﬁ:ehﬂczﬂ h:ﬁcx?h%% o b &alntlihtdddndhay B@ combined with the
gast roi ntesti nal act of a patient to yield
pﬁ}esmﬂu@glagaﬂlﬂ ip aar@e@:mraspb ﬂmghadmramnc pEoHie coatedpnto the
part
DBk S Thbisaly S SocobuptRE P Al ki Y ohOI8 siiled i he
i waﬂélud)m,g bant mbahmdublsohrlenpewmmm figezesdrytngatind spray drying

Iei thera%tlc agent in crystalline form said

CHP 1 FRHEL conprising at |east one
reticul at ed three-di nensional nicrostructure

conprising: a network of
The pharmaceutical excipient which is now coated with the therapeutic agent can

thereafter be prepared into, e.g., an oral solid dosage form. For example, for the
preparation of a powder containing a therapeutic agent, the pharmaceutical
excipient can be coated to a level from about 1 to about 50% w/w with the
therapeutic agent. In the case of capsules, the powder can then be mixed together
with suitable amounts of a pharmaceutically acceptable lubricant and effective
amounts of other optional pharmaceutically acceptable excipients, such as
disintegrants, flow/packing promoters, etc., and thereafter the powder is filled into,

e.g., a gelatin capsule of suitable size to contain a unit dose of the therapeutic agent.
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wal | s conprising crystals 25 of9 a physiologically
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{tPSPTY as herei nbefore described, and wherein
substantially all of said walls WO 2004/ 032901
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conprising: a network of substantially,in ercongfct |tg
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ticul.ated m crost has a specific surface area
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Pacetti cal exci pi ent of
the present invention may be conmbined with the 20

t her apeut ent a manner such that
t e Lemag‘@m of dirgss comPrETHaE %mmCM of tahlet mapufacture is -
B J@fe SCGe rmlms hgdhy bRoRAY o RERRTIs KW phRnlaB@Sfeal formulator

skilled in th
may choose to wet granulate the active with other excipients to attain a decent size

rcgug coated onto the

tablet with the right compact strength. Usually the amount of filler/binder or
excipients needed in wet granulation is less than that in direct compression since the
ptrocess of wet granulation contributes to some extent toward the desired physical

properties of a tablet.

The average tablet size for round tablets is preferably about 300 mg to 750 mg and

for capsule-shaped tablets about 700 mg to 1000 mg.
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coated with the therapeutic aggnt can thereafter be
prepared into, e.g., an oral solid dosage form For
exanple, for the preparation of a powder containing a

erapeuti c ent,. the pharmaceutical .excipient can_ . .

B Rl Gttt PR he PO LBORE 1o 5 SHHENE BUGE i excipient of
Whd hviehon bll§1iAAREE hadiBeRLlimatkHals RAowaT0 thbseCekiltad iASthe art as
the powder can then be m xed together 30 with iuitable

Phetmacsutital expipienin citehi Rharmp certicahexsinients dtflpden ot inpple, the
L | i f 1 . \ aric aci
ehhS %u'g%ﬁgdggg:\:éggg‘%n& (a&:ttﬁ c1d§%ﬁdc9ﬂ aletRNRITREEH iR FhMaric acid,

accep Ient's, suc di sintegrants, o
fHydvdqhierkd arid,plilueeat kydsocldbdc acidpnthalibecidafitde acidephosphotic acid,

powder is filled.intpo,. e.g., a.gelati apsul e of

Bt pisichobt S R i P OEUE AR ot ccong
LG SR8 Wbiutic Y8R in onieh 20EHnA &2 At RGT{HIRR 0AIH DB lamine,
-39 For the production of tablets, the powder

ompsiuen hgdroridedsedjumdriearhonste osadiem bomatentadaypicashonate,

excgi pi en a evel, 18.9.y: f1 tg; 0 ino acents
S50 B eoltle. Frolsifey ASielatiok aplS RN HlbOARREming agent
JERLEthicohe Ao CBREH U il drybialCgie péradiivees | (hétzali@niym chloride,
and further optional pharmaceuti.cally acceptahle .
deargkenium g@eﬁdagolapg?:ﬁb@gF‘ém%l}‘mschﬁ?ﬂg% bepesis acidy hepayl
A S RS AR TR st G o, ol

biehydrmatetid anidkthgpirabemtreethylparabepynethglpstabegrsedivym, phenol,
a unt, sufficient to make [ C .
e SRSl e et Pl e SRR IR et porasiven
UYL BANe] Porabsiith Qdtiultd, Propflphmbtmiprepylpgrabat bodiemgsodium

nor mal cquression pressure, i.e. about %gpo-;gqg. 1

| hesagte; spdipmfishrdroacstatenidiumPIORINRALS: AvPiIGRFd, thimerosal,
gt:ﬂ Iro?§ i%ﬁomaﬁféc(gsc%rﬂg acRe aécn%l Is'ﬂﬁirﬁtei, Euﬁfl»hki’&ﬁﬁjt’(ﬁ:ﬁkyanisole,

ul'ty 1nits hydration when exposed to gastric
f butyldtedimdrpeselues iypgphesphorats| asids nienathiegiycerplinfepy! gallate,

granul atio of, th nesent 1.1 NV

L RS0 o BB P LRSS MLATIADEE ot

pdiakideCitbphérbl, pocsphetsls praprnegs Buffeng ogabas Geetit ndid,

the present invention.is frqg%%bgyt.ZS}}o.about fo. d

GFREEDI, cabopaienaBRaniiP RosRhMGRIHSACK: GRS 2Fidprasts 2id,
]fosi:ﬁf;ﬁ@ QQiH;Q’b@QsﬁuﬂnQ:Y@ite! ﬁ@tﬁssﬁhﬁh@éta heespOfissium phosphate

pressure, i.e., a pressure in the order of 15-35Kg/cn®

amgopbasiasadiug iostathesodinte citite, sedyum laztatg orlyHeppdibatig sodium

USifosBha ! flbdoBYSL s SRUR ARADRIR GRIHIE%gEAS (et Rlodium,
ethylenediaminetetraacetic acid and salts, edetic acid); Coating agents (sodium
carboxymethylcellulose, cellulose acetate, cellulose acetate phthalate, ethylcellulose,
gelatin, pharmaceutical glaze, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, hydroxypropyl methylcellulose phthalate, methacrylic acid
copolymer, methylcellulose, polyethylene glycol, polyvinyl acetate phthalate, shellac,
suctose, titanium dioxide, carnauba waz, microcystalline wax, zein); Colorants
(caramel, ted, yellow, black or blends, ferric oxide); Complexing agents
(ethylenediaminetetraacetic acid and salts (EDTA), edetic acid, gentisic acid

ethanolmaide, oxyquinoline sulfate); Desiccants (calcium chloride, calcium sulfate,



20 reticulated mcro-structure of the excipient in
accordance with the invention is not danaged or

WQi2e04932%8 by the tableting process. One of th&CT/GB2003/004463

10

5

20

25

30

limtations of direct conpress4dlon as a nethod of

tabl et manufacture is the size of the tablet. If the

anount of active is high a pharnmaceutical fornulator
TRILARY fi&bili | LGN ol

SHiER4E8E brbeitfib TRANS At ilEe A Py ARty ERErol,
rdigtht nclafie (adpincen glyberylimoabbtgatabs larodinrdlcaifols, lecithin, mono-

filler/binder or excipients needed.in we ranyl at i

) Geglyqeridas CROROSPARIHEEE QU o=P o (HOBBE Heoley! dlcobol
%aﬁmr)opomamgf,?M&%&m&e BOIskdawd 8 SpdIPoHR B cRikLBil, polyoxyl
toward the desire iﬁhySl cal properties of a tablet.

3 hydrogeraterheastertiibpolioxgl heleplrther, Pabiogyk2( eetostearyl ether,

f t
L )
200641232 95/to PETLERADPRIRA4 Glrcol £Dnbheantelsodivsaberyl sulfate,

forims of the present invention,. containjng drug-coated . .
SR SHFETHF, SRR FROBRISP AT Ry BIoRGE A TP ¢ 0AG rRoopalmitate,

"R Bith P> l6BRWA L, Ardabie 98idS kidldeide] enbildyia twaﬁf; Filtering aids
phar maceuti cal excipients. Such phar maceuf’i ca
epomsiceast eellulpsk. pisifiedosilicepnnpanh); t Havors gnd perfwgnes (anethole,

s fai (acel | o Lagi . :
OEL L DB B il Ay B 5145008 e,
dodanfe flotvgtl b chdppreiminacpappenmint oilapephermintr spirigeosk, oil, stronger

phosphori ¢ aci.d, iluted phospharic acid, sulfurie . ..
G e e tareh ol YA HaSPS: PRty GAee Hop g aeilin)s Glideats
Ak Anfolldild HbntARARR M Bl MeDHAE &iud isBichR) 0blRdTHAIRlicon
di i sopr opanol ani ne, ot assi um hydr oxi de, sodi um )
bliesidsotrie) eHumedtagm (ghicatia, hesglnng slxcak msppxiene glgeli saepitol);
. | o _ : . iy .
oA LA AL AR B g s, g,
sinwebhand decetylated monaghycatides, poedsiiéneagycol, propylene glycol,
(benzal kanj.um chl qrj,de benzal koni um ch] or d
B et eI ORPRReED ek SRS ASRe AIETEEellagsy
ah¥ 2 BRfalkydetivldras, abslic p%ﬂe}zﬁéﬂaxaha@bpuymeeé)t S6lveess (acetone,

chl or obut'anol ;, chl orocresol, creso dehydr oaceti c

atireholetihyed alcabeh amyisns ydemtathanzyiRaRgrabupbpicobol, carbon
S&gﬂagﬁl‘oriﬂg em&iofom?,ewh %tllb thtéllxsfegﬁl %h; etﬂ??%'tz{s{?,rémfehﬁ, hexylene

acetate, phenylnmercuric nitrate, potassium 1 .
bglpealatseprqpyt alsehelimetny atcohoh mugthylpas elferide, methyl isobutyl

pr opyl paraben.sodi um ..sodi u benzoat e, sqdi um

kAP GRisRrA 0, Betst bk B ieAE €0Bh Bpriing ffibonste, propylene.

t fliy o3[ Qaine oil, WMbaR|fdi infedtiony stdaild wated Srdbjdicliofldtekile water for

acorbyl palmtate, butylated h drgxyﬁmi sol £, , .
irrigation, putified water); Sorbents (powdered cellulose, charcoal, purified siliceous
earth); Carbon dioxide sotbents (barium hydroxide lime, soda lime); Stiffening
agents (hydrogenated castor oil, cetostearyl alcohol, cetyl alcohol, cetyl estets wax,
hard fat, paraffin, polyethylene excipient, stearyl alcohol, emulsifying wax, white
wax, yellow wax); Suspending and/or viscosity-increasing agents (acacia, agar,
alginic acid, aluminum monostearate, bentonite, purified bentonite, magma
bentonite, carbomer 934p, carboxymethylcellulose calcium, carboxymethylcellulose

sodium, carboxymethycellulose sodium 12, carrageenan, microcrystalline and

carboxymethylcellulose sodium cellulose, dextrin, gelatin, guar gum, hydroxyethyl



but yl at ed hydr oxyt ol uene, hypophosphorous aci d,
nmonot hi ogl ycerol, propyl gallate, sodiumfornal dehyde

WQaPH@R04t e, sodi um net abi sul fite, sodi um t hi 8€HIGRNEI/004463
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sul fur 20 di oxi de, tocopherol -42acopherol s excipient);
Buf feri ng agents (acetic acid, anmonium carbonate,
anmoni um phosphate, boric acid, citric acid, lactic

ac| j ' 0 Lumcitrage of assi um .
s oo MRy Rl o A S OB Bl 1ceRRloRE Stitopiumm
3@@@@5@ sl;gﬁturmahykaﬁdpses pdétﬁﬂngoaﬁkhﬂ&(\f&id&,i PBlyvinyl alcohol
ibasj c sodi u phosphat e nobasi ¢ sodjum . o
o RRRlce SRR lEne B ADAIRalr, S on dionde, ap ol silicomdioside,
etsbginangginare, RRpadah 88 Gah iHandind; - '
acj d); Cgiat,i ng ggents ‘(sod?ﬂg?ﬁhgcg?g%ti%t%ﬁ;ﬁggﬁpgf%?& dextrates,
c dFFiPess X cpisnhaexteqss) fruftose ozt tpl csapthtalnianl, atleium saccharin,
e : . h N eutical glaze,
o QG hBRE sortifh N o HALIRE SHts0RE cobrtésible sugar,
nﬁpqge:c@emrab @BgaL, ;erjp)oxybl_ree bjddefﬁi‘?ba/diﬁ,aﬂéiﬂic%ﬁi, sodium
pht hal at e, acrylic acid, copolyner,
s %P‘E’%‘FW&%@Q@%M&W@W hadose, dersripy ethylcellulose, gelatin,
atighi b [ [

§ cﬁ:’-‘m ,hg"lia@gﬁm, ﬁv&l(;x?ﬁtogzpmém}?ti%ﬁﬁlosg, &@i}g?érgu;lose,

di oxi carnauba wax, nicrocystalline wax,
CcB P’cYFﬁWleéle O(X&EQ” ﬁﬁﬁ’ldpn?m,egmm sttche kyrop); (abbedand/or capsule

f | [ ; exhng: nt s a4 :
0, RS SO BORENS ooyt gl phosphac
eddting sdfads, ngiemicrgstdliae celluledenpowt et dellulosy fekaRtes Eextrin,
SH| ft:‘?ts%)e'x De%ié’gtcants éé .cium chl ori de, calcium
s_uf’? at'e, B Fo0Ar 6320 0}?@ #f@%%&h@f?fhlt%ﬁ%ﬂh& con
dpwgbl_iﬁ.iﬁzeE@thk&l,fsﬁbﬁge,a:'&%lﬁEssﬁﬁle Wil ZidH0 RAGRPLS sugar)' Tablet
(acacia, cholesterol, diethanol ant ne (adjunct), ’
gfistadegrrntsdpleinicegidtmicrocmuhiline ghlbdhsd, sroscemdlhvisa sodium,

) i- QT : nget hanol.aani ne (adj unct),. . .
of O\gg%cq gg%cﬁlﬁg o?'fsg ) o%uzt:%ats.fch %alg ogi)e* ?tft#l) Pregelatunzed

pghrshiiiBabletpaldy ox ygtshlel lebicands GhRfAseard26) glfoe¥yl bRenate,
casterioil (%I oi(lgl .5 410%‘,Sydro enated castor oil,
pOrSERU™ F52 “eéﬂg R |W€$‘PY19€F glEEstadding stearyl fumarate,
edtbaric aci@Glutifed! stéhicScRB AL ShydPOL S RIAOALE DR oil, zi ;
p,?l ysor batcﬁe 40, pol ;/:sorbat e go,gépol ysorggttaeQS%I,l’ ZInc stearate);

Y

OBItE ARE I (Jessrose gleeeriay manpitohpbeassiugl gidotide, sodium chloride);
npagsice | Ly ate. . sodi um stear : -
oD o mird P RN (erBal i, CREP AT Pyt
niseralsabalic ey, peppetmhinawanananbizer aletors sPAIY, €olaWallam syrup);

Iy alam . | s{fying. ; JFllteri ai ds 10 _
(TRUEE, BBV Bl i i . eomonsssfielembyhplest, isopropy!

Rhptisae, BBPrdpg1 pAlRBE d, AWALAOLE, u%m%%@ia@' %h}’gagr'sﬁli M¥bhol,
vanlll | in, nenthol, nmethyl salicylate, nonosodi u

AT pdscanol, gligngll Reaswbeilqdrsic pppranei oil, sopbsaperilyiqealane);
OF dhiclPERUBRN dXbMr (Sfat $ & Qliie: JLAQNBLL e bASE
T oL S A R e S
titjeetion.dhactegivistakic spdiug@ thlaritls injection); Viscosity-increasing (see
suspending agent); Water repelling agent (cyclomethicone, dimethicone,
simethicone); and Wetting and/ot solubilizing agent (benzalkonium chloride,
benzethonium chloride, cetylpyridinium chloride, docusate sodium, nonoxynol 9,
nonoxynol 10, octoxynol 9, poloxamer, polyoxyl 35 castor oil, poiyoxyl 40,
hydrogenated castor oil, polyoxyl 50 stearate, polyoxyl 10 oleyl ethet, polyoxyl 20,

cetostearyl ether, polyoxyl 40 stearate, polysorbate 20, polysorbate 40, polysorbate



A

and/ or anticaking agents (calciumsilicate, nmagnesi um
silicate, colloidal silicon 15 dioxide, talc);

WORO824 s (gl ycerin, hexyl ene glycol, propyl 8&&/GB2003/004463
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s Shptmicsutiealn Con Pasisraomy New

glycol, sorbitol); Plasticize4s-(castor oil,
di acetyl at ed nonogl yceri des, diethyl phthal ate,
gl ycerin, nono- and di-acetyl ated nonogl yceri des,
pol ye l,ene I I ropyhene I t
RLABHIHE 8L 45 FAPHARNE SRR n HELAGEL Lt
amleibolkeete| §b1bHEE ,md’iw.i:ral}myﬂiekgdrbﬁid flonseearasg tylbkapol). This list is
pol yners and co | yners); ts (aceton 1 ¢
aP‘édeIS?nt tgiberzs S’é’lecbﬁto‘PSteéﬁ?rﬁ EHE ’Fﬁfaf‘ﬁ’tt%t‘v%‘éfn‘gﬁlc asses o
@ﬁ@ anBYhY kzaﬁ:{cﬁ&tﬂ Qheci %Emﬂlchtrﬁiyr BEhieArindRal dosage forms of
o orm cofn oil, tonseed oi I, ethyl acetate,
gﬂ;eq&tsqm,tmylloene gl ycol | sopropyl al cohol , net hyl
al cohol , net hyl ene chloride, nmet hyl isobutyl ketone,
m neral oil, peanut oil, polyethylene glycol,
pﬁﬁmffe?ﬁﬁe emblfnaf £ny gdnepallyeiceepted Q?;&(ﬁﬁﬂccuﬁ@ﬂ; utricaht, including
water for injection, steri]e wat or.injectio
SERFINMEOMAGRESIPR S92PS; 15 IPF?;‘JS’E”i gﬁﬂde%d PFIQ%BJ%%‘E Fmgredlents
G0y AARVHELAT pabk FILORBresGBATCERRE drdpdatd®ékcipient into oral
BJFllaceogs earth )SjPCar bon Pf)e;l de sorbents (abarl JFIIIDC oo
hy@lxd)d@sdge fonmss, seddrles fablety. : AStexdhplei ofcp sudtgbletlgbricant is
dr Y enageangtg a5t g :arén%ilul\él)t( of eI%ou (_Pe $ 'I:c% Lb&g?f;ﬁ?&w&?ﬂtygf the solid
pabyxg& Iwirﬁne\ree@@bawmpxef&&aﬁruyolncmn@ Isodhpmesraigl furhargte, NF,

white wax, yello %3 Suspendi d/ or
vF@,@aseir%llx h‘@ﬂé‘a@mﬁl&%gaﬁ (AR T Es&n efyest fpagrpaceuticals
agi,d, alum num nonostearate, bentonite, purified
bent oni te, magma bentonite, carbomer 934p,
car boxymet hyl cel | ul ose cal ci um carboxynet hyl cel | ul ose

. ﬁ%%eggkgcgéﬁgoxxlﬁug %ealrl: ul @eﬁ@ et%h%l ce%’ﬁ Jingaacre{lé Pt@nand may be

I'ne an car 0se so

cabddHoosenufdetaié binl sglid aibléts cgmxam@ﬂae dryg rcoxtyhdtehyllpléﬂﬂof the
2004/ 032901 PCT/ GB2003/ 004463 -42 cC lll)I
hiAReBRgPr SHF dHEFY PIURESSIeR wanapssr obtained from a wide vasiety of

”%BB)&I&&LI sLHuQéé%z HBRHHIS $Much g BinisieRirhled iR ct compressmn

met hyl cel | ul ose, pectin, pol yet hyl ene oxi de,
ales«apx;nts mp]@dﬂ @on@ceb r(gmqoeweta&rycc@ﬂulalsgm&)e %@3 céﬁxtrates

¢ PEEacs R Ratipm 8F QR aRbrso SOt U Faucrone,

eten

( Fjeadseand, deﬂ&)ﬁé) gilesf wﬁmﬂle&tt: l’ceﬁmeremtty avadlabledextnrRenerest
fructose, mannital saccharin, al cium.saccharin
QBIkSt I%eggﬁrfﬁttcappressmn diluents

S WdORCA A L8 ERtdk JLAMUEA N F. Cmﬁye%dsqnfécr& from Sheffield
syrup Tabl et bi nder's (acama al’gi ni ¢ acid, sodium

cﬂihaugm,e&)mphcbl] §788%, Elnéros 065959 fidvwdeeed edliulpsspaN.F.) from
O P PR R S B b WA, sy
dned) from Foremost Whey Products, Banaboo, WI 53913; Maltrin’ (Agglomerated
maltodextrin) from Grain Processing Cotp., Muscatine, IA 52761; Neosorb 60’
(Sotbitol, N.F., direct-compression from Roquette Cozp., 645 5th Ave., New York,
N.Y. 10022; Nu-Tab’ (Compressible sugat, N.F.) from Ingredient Technology, Inc.,
Pennsauken, N.J. 08110; Polyplasdone XL’ (Crospovidone, N.F., cross-linked
polyvinylpyzrolidone) from GAF Cotp., New York, N.Y. 10020; Primojel’ (Sodium
starch glycolate, N.F., carboxymethyl starch) from Generichem Corp., Little Falls,
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10 pol yet hyl ene oxi de, povi done, pregelatinized
starch, syrup); Tablet and/or capsule diluents

WO 20403 car bonat e, di basi ¢ cal ci um phosphat e PCT/GB2003/004463

tri basic cal ci um phosphate, <4 cium sulfate,
m crocrystal line cellul ose, powdered cell ul ose,
dextrates dextrin, dextrose excipient fructose,
k I ch0 bi t st
olPi% SR ey o S 0BT R D Bl i cengipls o

cp&tﬁaecsn QA 165 R $pkdy-ddedlaetosdd (ickbsy NF. aqi:ay dried) from
(alglnlc acid, mcrocrystal hline cellulos

cForsmashihegfrodue Btrabeor¥h a9 tibaed DY o1l Vebgel, Holland;
p d t r .

p%cgg a%?@gd Sﬂsptcgrlggg)hagg%ﬁqet and) /t%%ﬁcgpgﬁ%mpremble) from
| Gblorcantisc.( Badst Poimt,sRAd948&, gl yceryl behenat e, _
magnesi um stearate, |ight mneral oil, polyethylene

gl ycol, sodium stearyl fumarate, stearic acid,

- PH el c'age ¥heR'd fhafiadeuddl prodixtli Qe ed m@g@ése@d #@vention

oil, zinc stearate); 20 Tonicity agent (dextrose,
gFqreptises parasatimal) it cppbadet uw iotthe matufactursj ofra medicament for

C{He%éa%)mt ?g«@ﬁhcl e: flavored and/or sweetened

(aronmati c conpound benzal dehyde elixir,
|so al coholic elixir, peppermnt water, sorbltol

sQlution,.s ru tqu bal sam.syrup); . Vehicle
o?éﬁg?aﬁs ca{ B acszf:?rde% N Ereg‘)@éfrevoeﬁggél&rs Ipfn:ncularly suitable

'ﬁ&)ﬁral@&ﬁhﬁtmh&@m%ﬁ%h tH&’ ko3t Sdifabld SRRE QR %enerall)lr depend upon

palmtate, mneral oil, Iight mneral oil, nyristy

athegtasditiopsofr patiens aad ahfaFhse%ﬂqhﬁengoﬁrpate%eamﬂedcnhamaceuucal

\gﬁﬁh?tscﬁr!ovadﬁg %2%9 H:eset?tg%lggx?ﬁl%xg Eelenr %lg(? ya! g.ﬂ:? arly suitable as

sie&bsdla v(lBahéreﬁor 03¢adtorel sad@mal edministrain. dihe precise amount of 2
terlosta odi um ¢chl oride injection); -

VPteEerPor<RhRiodel 1iyor e © e pieRtTE R o by amistered to

I 4&dnl Wbé@ﬁ@iesﬁ;@ﬂﬁbﬂﬂiﬁ‘bhh& efténdat PRYIEIEH Wthough the dose

si net hicone); and Wetting_ and/or so |I|2|ng agent

(reRIEd o dep e m%nu@bebeﬁ%f%walm beiage and sex of the

- SphodoR Y dbBHEURRAA e ungiaal %héamty%rpg@g}gxy{ﬁﬂgns

9, nonoxyho , octoxyhol 9, pol oxaner
castor oil, polyoxyl 40, hydrogenated castor oil

b x%ilr S SEEB REHL  p riBpan b o

&fuf a;ges y&em m|d3éﬂﬁérgaifa didg f@p aé&@mastﬁaav\@eposmon Such a
/032901 PCT/ GB2003/ 004463 pol ysor bat e

vst% stuRoPRTEIyE mulplseit desing M#Ferﬁﬂ%vamgerat@ple unit doses of
FP&&@E‘ as BORABLEALfRin, AL QE%@Q uPPﬁ] Qgﬁhﬁgﬁ 'ii@ﬁ@crmg 2 umt dose of

bi t an nonost ear at e, ty oxapo . [ist
nﬁamrod-gctkfer gmtq;stev@nal kgigposmgn,e@d phgnghgcuﬁcal product of the
éatlve of the |ents a

AP ERRGH hfin & obfennchs EBR R ase R0 dp BSer Sgipimin
fpﬁl[ﬂ?on@f:y dépdshtivbnps e Hhultipyfithla@és of the formulation and less than

about Imm such that an effective dose of the drug cannot be delivered into the
lower lung of a2 human patient. The drug delivery system can be used to administer
the unit dose of the product into the oral cavity of the patient (7-vivo) or to
dispense the unit dose into an intermediate receptacle (ex-vivo) for subsequent

gastrointestinal deposition. Oral drug delivery systems and devices for oral powders
are disclosed in WO 01/64812 and PCT/IB02/03590, both entitled “Improvements



An effective anmount of any generally accepted
phar maceutical |ubricant, including calciumor
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i ngredients (including nedicasgnt) prior to
conpression of the drug coated excipient into oral 10
solid dosage fornms, such as tablets. An exanple of a

ot et oTp U D s PR UL gt EPAF S T PP HBhiicacion

d nge /362,307 anitkd@dug] Styrage eﬁé DedtetyuiDevieesTtfiled March 7, 2002;

o bl M 2t g E] et Bl b2 Gicres fo

F’Qawmes I B@L&m@embla&&ﬂte Cthe gaemuc@%f e heddd®Mvention may be
are wdely used in the pharnaceutlca arts,” and may be

uyesi toopmrdﬁaa@pmod afrprepartig ajdxlmbqleéwsryc&mem frrrdelivering multiple
dr XC en ayent e

c oﬁ%’.rseog‘; %Ihlg?bf g on&te%na& QQ%% tl A ﬁrél. %r}ishr]l%apﬁ %Jngg £ E)roduct as

Vv aeéoeﬂ)yd hifereis T RiaDinat wheum:dﬁ: piodac) khen placed dd the oral cavity, is

nuf actured direct conpress o 20 exgipients
mer HH b%éaws%ﬁaaﬂakmg?%q 0 the wags) HdRlacing mulgiple unit
Eqeses of(tHe¥ofmalifSon id\h Bevice FREh BB NEiAgletuditddielat Aftime for

di rect - conpressi on sugars including sucrose fructose
adgdlitget r ose), all of which are conmmercially avail able
from Penwest Pharmaceuticals Co., Patterson, New

‘York). Other direct conpression diluents include

Afimadly otherd @dtiaher ploaideddsy the fpreseaninydntos ad:herthcﬂ of treating a
tabl etin fro §heff|eld 5. Cheni cal, Uni on,

(Ohavziomed s et@e 8P R56 teEng e 6?@5“‘“% t|be5apﬁpg$ﬁﬂy
Defreesa, a&meﬁrmKEHEéu&h@ﬁhu@I&B% F e frefent invention.
Lactose? (Lactose, N. F., spray dried) fron1ForenDst

Whey Products, Banaboo, VV 53913; Maltrin7

( '6@194:9 'Z‘Iyu@xtaﬁ ofrgﬂe rt%‘?.tgv%tvrgh{ég 1faf1 Jpagdg%ggf %rgcg?giﬁ{t%?[’e given in this

scat’i ne,
stec,lﬁ@lupeceachmmrséssldobt écntsrde&xhaemd'eridimﬂp preﬁdﬁd&hld hence, as
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BRIEF DESCRIPTION OF THE FIGURES
Figure 1 is an SEM (scanning electron microscope) image of Example 1 taken at x
70 magnification which illustrates the primary structure present within the material.

Examples of primary pores are indicated in the figure.



(Cellulose floc) from Penwest Pharmaceuticals Co.,
Patterson, N.Y. 10512; Spray-dried | actose? (Lactose

WQ2¢04/03208t ay dried) from Forenpst Whey Produc®€T/GB2003/004463

10

15

20

Bar aboo, W 53913 and DW Cor p46 -Vehgel , Hol | and; and

Sta- Rx 15007 (Starch 1500) (Pregelatinized starch,

N.F., conpressible) from 5 Colorcon, Inc., West

Pei nt . ,PA In t case re a armaceut.ical, ., .

oF il 2 e SRR knsdf SR PR LR 0 RO SRR Sich tlusrace
p #iaphinafDdtrudtiireGabsede within Usemhteriah eErbiplea of piien2§ wall

medi canent for_  the treatnent of pain. 10
Pﬁl&Fm&ftﬁrﬁgfdliﬂtﬁfg{Pc% ft%’é%r ding to, the present

invention are particularly suitable for oral

adm ni stration, although the nost suitable route wll
g&tpnre Bliy an §FdM tnageovf Exdmepledndken anx d#0Ginpghifisatiommiiich

t ' ' t ted. ,| ndeed ph t.ical

o fteRE B D wlthas) BRieESes b iR RO PER R B o gopaet
patidfacel| Fighit Balsé ditlsarates tAit preked bétsveediRé BRgerifimary particles are
nasal, oral or dermal adm nistration. The precise

arpRAPEiBttely 1 wmaysedpastirlen fhab dstine ¢ saeansiany Hguqtare; Hixamples of

PhEaaR phiti¢RLEOTh diQ e hfinP@iifYust er ed to a patient
| be"the responsibility of° an attendant physician,

al t hough the dose enployed will depend upon a nunber:

f inet udi h d f th . .
T FET 8 SERELLT £R5aBE0, A0 R0 o s i o

- I che pricdbryochill Bir6dtatd preBentdAthin the kiaddrinl € Mhe P ity Svalls are

the products of th resent i pyention may be used . in a
dpggﬂa@f fy aggﬁs?fgﬂﬁf)-ﬁgﬂ? Heficbinipg a primary pege fige 1n the range of 10-
9860 1. "EL3hpRebf PERASY pbAR-andYilindy wASHEREARs are indicated i
con‘p?i se a n%lti ple um? dos?inngﬁde%?ce cont ai ni %Srem catedin
mthe fighre. unit doses of a product as described herein,

t he device upon actuation delivering a unit dose of 25

the product for gastrointestinal deposition, the
pFggurasasihn SEM phagucf Exdmplee takéw £t RDO ndaguifiegtion Rabidh
particle size of greatey than 10 jn order to )
nﬁlﬂsm?é tﬁ% GPRBRSFYS A sbs PEFER mﬂ% Hemote detad than Figure 4.

Mple frd R bk bttt s Bk € 8bYrvE D i) 7 8 Qe WMGribEESnd M@Fpe particles in
about 1mm such that an effective dose of the drug

cthmungp of d8130wen agdismall pandcley igvibe rhagegeio-5& wraranpresent.
| - ehi - : e dto
R i R S

oral cavity of the patient (in-vivo) or to dispense

(B oy 4% PN e T, PR L1 Sk PeaBiiseyen gl supporis

2

30

Q% fildings deFigued 5. ASlesEfARGoIgMGEe S SKerridah Figure 6 along
owder s
IDwith a secondary pore structure of pores in the range of 0.1-1 pm. Examples of

secondary pores and secondaty particles ate indicated in the figure.

Figure 7 is an SEM image of Example 3 taken at x 220 magnification which
illustrates the primary wall structure present within the material. Primary walls are
observed in the range of 50-200 pm defining a primary pore size in the range of 10-
100 pm. The primary wall structure comprises of particles that are smooth, of
irregular geometry and in the range of 1-30 pm. Examples of primary pores and

primary wall thicknesses are indicated in the figure.
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O Oal Drugs"; and U S. Prowvi4sional Application No.

60/ 362, 307 entitled "Drug Storage and Delivery

Devi ces" filed March 7, 2002; the disclosures of

whi ch are hereby incorporated by reference in their
entireties for all purposes. In certain enbodinents,
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peoeanal &0 1 prr EExpepleRIobFEeyedery podes PrdsrgogdarygRatcles pre
aﬂ{d§ Md(i%c:ﬁgrﬁggge.el ectron mcroscope) imge of Exanple
1

aken at x 70 magnification which illustrates
the primary structure present wthin the material.

?gu c.!: I dggicg)sralbrsrg{l}aneg Vs, tirSe Curve g«lzs(%]iltts %gr the éils?seol\ithoqxu{egf of the

nifedipine coated construct of Example 12.

Figure 12 depicts absotbance vs. time curve results for the dissolution test of the

USP grade nifedipine of Example 12.

Figure 13 is an SEM image taken at x180 magnification and shows the material
prepared in Example 13a. This material comprises clusters of calcium phosphate
incorporating spherical pores of 300nm diameter. The individual clustets abut each
other to form a continuous structure defining a ptimaty pore structure in the range

of 2-50pm.
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within the material. Exanples-&-primry wall
t hi cknesses are indicated in the figure. 5 Figure 3 is
an SEM i mage of Exanple 1 taken at x 1400
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magnification and shows the lose packing of particles along the interface between

two air bubbles.

Figure 20 is an SEM image taken at x220 magnification and showing a reticulated
structure prepared using pre-formed calcium phosphate patticles and heating to a

temperature of 1,000°C in the method described in Example 15.

Figure 21 is an SEM image of a single strand of the structure shown in Figure 20,
taken at x4,000 magnification, and shows the sttand to consist of sintered particles

and sub-micron sized pores.
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in nore detail. A secondary poag.structure is
observed in the range of 0.1-1 m fornmed as the
interstitial spacing between 5 primary particles as
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taken _at x 1500 magnification and illustrates the

pFIaRBiFagRt | structure present within the material.

Primary walls are observed in 10 the range of 10-50 m
defining a primary pore size in the range of 5-20 m
Tﬁigupfr 2ot an HSIBM insdgeoftthe enatamad shews infFigae 22ctaben ahz}50

are _fJd uf.f in appearance, of irregular geometry and
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gure, 15 Figure 10 is an SEM i mage of Exanple
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Flgure 11 depicts absorbance vs. tine curve results
for the dissolution test of the nifedipine coated
construct of Exanple 12. 25 Figure 12 depicts
absorbance vs. time curve results for the dissolution
?p USP grade nifedipine of Exanple 12.
Flgure {' I's an SEM i mage taken at x180 magnification
aRdepiration 6f Caltiem Rhosphate Sqpractuirdsrwithaaillemilate
This material conpyrises clusters of cal ci um phosphate
i ﬁ#&GP}jBBa& gsgwéf i cal pores of 300nm di aneter. The
E‘:’:hxglg?ej 1 CSISLb/Sbth w d@ H m %9 Qddeczf Jbef nd10 omt.' 2 5%61\1a2HPO aqueous
contlnu us ’structure ing a primary pore structute
i solutien.r dheg eollmfanW'stimrrﬂw i3Q0%4te8 B 1to 70 °C and stirred vigorously

P%rén%Brggtgs sosgﬂfﬁ%?ﬁ of the polymer. Following complete dissolution of the

dextran the solution became clear. At this stage 1 mL of a 4_M CaCl, aqueous
solution was added dropwise to the reaction vessel. Stitting was then ceased and
the vessel removed from the water bath and allowed to cool to room fempetature.

The sample was left for 48 hours to allow the contents of the reaction vessel to

solidify.

A small fraction of the solid material was carefully broken off of the bulk sample,
placed onto a metal stub and sputter coated with gold in preparation for imaging
using a Jeol 5600 scanning electron microscope. Images wete recorded at several
magnifications to determine the existence of both primary and secondary level

structure.
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The particles that define the primary wall structure are both large and exhibit very
low surface roughness. These two factors combined lead to the telatively low
specific surface area measured for this sample. However, the material possesses the
open structure required to stabilize poorly water soluble drugs and may be useful
with low dosage compounds. Although a secondary structute exists within this
material, the inaccessible nature of the pores (small pore size) would prevent this
material from being useful as the sole excipient in a tableted solid dosage form (i.e.,

without the inclusion of additional (compressible) pharmaceutical excipients).

EXAMPLE 2
Preparation of Calcium Phosphate Structures with a Template

(forming a Construct)
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magni fication. 5 Figure 23 is dn- SEM i mage of the

material shown in Figure 22, taken at x350

magni fication. Figure 24 is an SEM i nage of a portion
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chamber. This measutement was repeated three times to ensure repeatability.
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Scanning Electron Microscope Images of Example 2:

Figure 4 is taken at x 50 magnification and illustrates the primary wall structure

" ptesent within the material. Primary walls are observed in the range of 50-500 pm

defining a primary pore size in the range of 10-500 pm. Figure 5 is taken at x 270
magnification and illustrates the composition of the primary walls in mote detail.
Primary patticles are observed falling into two size distributions. Latge particles in
the range of 10-50 pum and small particles in the range of 0.5-5 pum are present.
Figure 6 is taken at x 1300 magnification and supports the findings of Figure 5. A
high surface roughness is observed in Figure 6 along with a secondary pore
structure of pores in the range of 0.1-1 pm. BET adsorption measurements found

the specific sutface area to be 2.1 m’g™.
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crushed particle size was sufficient that the sanple
woul d enter the nmeasuring 5 chanber. This neasurenent
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Scanni ng El ectron M croscope -I3zages of Exanple 1:
Figure 1 is taken at x 70 magnification and Figure 2
is taken at x 60 magnification. Both inages
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e%pe gtpmrﬂmpﬁ(? g-l uiien g?f&éﬁ polymer; Ea@%%gglc&ng)lete dissolution
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this material from being useful as the sole excipient
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Aite s9 % w w xant han gum was added to 7 nL of a
2 M Na2HPO4 aqueous sol ution. The sol ution was war nmed
in a water bath to 70 C and stirred vigorousl

t
pA@mlefraﬁt@@cnfwbp @ﬁlié)mméal pap garefullybroken oo fé'ﬁ%“élf gample,
Béé%i &g\ O{ﬁ:&fl stubCartss o?&i;% w&\;]s (ét%i i b2 RRRA T imaging

I'S st age
usmg a Jeol 5600 scanning electron microscope. Images were recorded at several

magnifications to determine the existence of both primary and secondary level

structutre.

Specific surface area was measured using a BET method on a Coulter SA3100.
Approximately 1 gram of material was crushed in a controlled manner, such that the
crushed particle size was sufficient that the sample would enter the measuring

chamber. This measutement was repeated three times to ensure repeatability.

Scanning Electron Microscope Images of Example 3:



5 aqueous sol ution was added dropwi se to the reaction
vessel. Stirring was then ceased and the vessel
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room tenperature. The sanple 5@s |left for 24 hours to
all ow the contents of the reaction vessel to
solidify. 10 A snall fraction of the solid nmateri al
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repeated three tinmes to ensure repeatability. 20

SeppRfeA G EPEERE BAWACE AoERAdisE s95eageT RifFtEkanpl e 2:

Figure 4 is taken at x 50 magnification and

illustrates the primary wal| structure present wthin

t BE Thadserptiin measuremyntadbhnd theespobifisrsueidcs pree fie bedrdm’g’.

of 50-500- m defining a primary pore size in the

range of 10-500 m Figure 5 is taken at x 270 25

Y8 ipkintady Wall seftidnirk lidshseateds at high atpaifidationntcéortsise of particles
primary walls in nore detail. Primary particles are

obsthevangs af 138gum thas defige aissernfias PPfsTUSHES of foges 1n the order
PBEfesE IR 1 fm. tm& %e%@n&&tﬁgn%f 80 de&Haty structure to the
particles 1h the ra e of 5-5 mare present. Figure
6spesifiakefacatarea ig 3@4fimgmth¢ epacifimsutfate angaof the miferial is lower

fi,ndi ngs _.of JFiqur h
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-52 The primary vvaII structure i s observed, at high

magni fi cation, to consist of particles in the range

of 0.5-50 jnn that define a secondary pore structure

of pores in the order of less than 1 p.m Although

the contribution of the secondary structure to

EXAMPLE 4

)

Preparation of Calcium Phosphate Structures with a Template

(forming a Construct)

In Example 4, 5 % w/w xanthan gum was added to 500 mL of 2 2 M Na,HPO,
aqueous solution. To this solution 5 % w/w calcium carbonate was added as an
insoluble bulking agent. The solution was warmed in a water bath to 70 °C and
stirred vigorously to promote dissolution of the polymer. Following complete
dissolution of the xanthan gum the solution became clear. At this stage 100 mL of 2
4 M CaCl, aqueous solution was added dropwise to the teaction vessel. Stirring was
then ceased and the vessel removed from the water bath and allowed to cool to

room temperature. Excess solvent was then decanted from the reaction vessel and



the specific surface area is significant, the specific
surface area of the material is 5 | ower than expected
WQRRgWH0R%he size of the primary wall structur e PCT{GB2003/004463
material possesses the open s$4ucture required to
stabilize poorly water soluble drugs and may be
useful In povvder delivery, capsules and tablets of |ow
Bar i
PR SRR D ptacdy e vaclydl s RFPR B 08 ol £ Ble solid
Ganddyr uct) In Exanple 3, 69 % w w acaci a gum was added
to 7 nmL of a 2 M Na2HPO4 aqueous sol ution. The
solution was warnmed in a water bath to 70 C and
SAl s aCFradoROs ue ls¥lid Qnaraémae cdfe?éml bidkeRd off of hﬁ bulk sample,
pol yner. Fol | ow n% conpl et é di ssolution 15 of th
5 aplactdhonfer mital seblandopulter apated Withr golddn Pmpgrattoa»g@r imaging
[
n%rsx{?% ﬁlrcg glg?%%n\?%n q]# t?é? rmg!o%& Imta%esa&ggr%ggg% gQ&\Aatc' several
t magnifisstidnsrterdevathifi¢ i éxhﬂeﬂv&t cefrbdzhtﬂ’mﬁm} aaldlsep@tiaiplevel
cool to room tenperature. The sanple was left for 24
h¥i#<"o al | ow the contents of the reaction vessel to
solidify. 20 A small fraction of the solid nateri al

was carefully broken off of the bulk sanple, placed

10 obpesific msfasge asqaLmaSamsase;md vying e St Eenaghodhogal @Ioultﬁr SA3100.
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e ron mlcr Bscope. I MAges Were recor ever al
negshéd pﬁblchrwetmsdﬂifﬁaanm&mt ﬁﬁz :ampzlé efoaid aiteb cHehmeasurmg

pr.i mar d secondary | evel tructure. ecif

sehamies The mepsirement d‘i‘édeR@F“ﬁig ETei G RBRIEG feBgatabiliy

Coul ter SA3100. Approximately 1 gram of material was

crushed in a controlled manner, such that the crushed
15 p§¢anmns @ez@qummsrwpe dntageh of Bxasnplends| e vvouI d

ter
- Blsits 5 eRFERCE 1 i A ERERTS apd SRR Y HEty WAl seruceoce
Spﬁeentwgﬂﬁh&aé itite rid] CP56HD0allsHRE @b sétvedExtHY :@nge of 16-50 pm
WO 2004/ 032901 PCT/ 3B2003/004463 -53- Figure 7 is
t AKEHOS# PEBAIT PREGHES e B 13ReahS 120 Hit LA dgimag wall structure
pEézH gﬁyesvéﬁ'lﬂaréélésl"&xtayﬁi% ‘ﬂgfﬁsﬁ ‘%&HEQ thﬁegahe%écﬁﬂetty and in
Primary wal'ls are observed r?e range of 50-200 m
20  the range of 1-10 pm. Figure 10 is taken at x 10000 magnification and illustrates the

composition of the primary walls in more detail. The primary particles consist of a
combination of small particles in the range of less than 1 pm and rod needle shaped
patticles approximately 100 nm thick and 0.1-2 pm long. These secondary particles
define a secondary pore structure in the range of less than or equal to 1 pm.

25 BET adsorption measurements found the specific sutface area to be 13.4 m®g".

EXAMPLE 5
Applying Drug to a Construct via Solvent Evaporation

30 In Example 5, the construct of Examples 1-4 are taken and passed through a sieve
stack to collect a size fraction in the range 50-500 pm. 2.7 g of the appropriate size
fraction are added to a solution containing 300 mg of Nifedipine dissolved in 1-5

mL ethanol (analytical grade) in an amber glass reaction vessel. The slurry is then
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defining a prinary pore size in the range of 10-100 m
The primary wall structure conprises of particles
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range of 1 5 30 m Figure 8 iss$aken at x 650
magni fication and illustrates the conposition of the
primary walls in nore detail. A secondary pore

SE&#}%M& fh An gf&’%g{i eoqtﬂ ?ort gbe%é{u\i{g%% eonuPe é'on?f il Jthlrn'}Eg of the
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CBefserveEounApd e g tebve )80 nBgor Srite 2t P senre
SE&IHﬁIe%FerﬁévaPQF'ﬁ:feV&Han&lt hl gh magnification, to
consist of particles in the range of 1-30 mthat
defi ne a secondary pore structure of pores in the -

Ies h.th ont

¢ 8% 8 bl 00 of ERapidn B3 LGRS B UsP o
aI‘éahssshﬁJlogrtbédﬁgant the specific surface area of the
material is lower than expected due to the size of
the primary wall structure. This material possesses
the open structure required to stabilize poorly water
sol ubl e drugs and ny be useful in powder delivery,
CEXAAMANLE6d tablets of | ow dosage conpounds. 20
EXAVPLE 4_Preparatjon of Cal ci um Phosphate Structures
wipPlgingRangite a Gosstiurg Hadinesze Prygn Exanple 4, 5
% t 5
IS AR08 QRS PRI D00 o B MEATEEERN  ive
caanbonatallasns szddedtias imthe tange 504500 pabl Rj7rg;oﬁgeerpropnate size

The solutio svvarnedlnawat bat

S ERFTRRIAT BG4 S Egh Ereising 0% Pt ehpigelssolved in 1-
pﬁ:llyémﬁnol’:(%e{l 120 GraQE) R £ SnbeH A8RQIULdHOR REsdl.NThe slurry is then
xant han_gum the sol ution becanme clear. At this stage

1€rm1¢ﬁ_te@>fn 20 yltgsericbath fprdduminpses to enutgaepmplgtegetting of the
I { 3
CLSBSE SRS BIE 400 (SR Sl LR RSP plce
aidto\aéﬁerAdomitageofxemcdryﬂngmﬁm alher eampix esdd 804 veanperature
t hen.decanted f.romthe ctio essel . an
BB i BB PO 4REa ot 8 HrokEg foith 105 1 Ropts and finally

VBEldR) 366 teigefatRGY bt Bthplett %6m8¢al IURS efh@nal. | oW
the solid to dry. Asmall fraction of the solid

material was carefully broken off of the bul k sanple,
Coating of the constructs of Examples 1-4 are confirmed by HPLC and USP type

- IV dissolution testing.

EXAMPLE 7

Applying Drug to a Construct via Spray Drying

In Example 7, the construct of Examples 1-4 are taken and passed through a sieve
stack to collect a size fraction in the range 50-500 pm. 27 g of the appropriate size
fraction is added to a solution containing 3 g of Nifedipine dissolved in 10-50 mL

ethanol (analytical grade) in an amber glass reaction vessel. The slurty is then

sonicated in an ultrasonic bath for 10 minutes to ensure complete wetting of the
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several mmgnifications to detsgm ne the exi stence of
both primary and secondary |evel structure. 10
Specific surface area was neasured using a BET net hod

on,. ul ter SA31Q0. proxi mat el ramo ter .
At AR at ths ool PGt e L2k 8 £p o Bl Bpeay oy
Cat e ResbnPiR b trh Kinth-$ iaZ 00 WES ré&suftidgGingirtiélbasf éduted avnitmct.
woul d enter the nmeasuring chanber. This neasurenent
was repeated three tines to ensure repeatability. 15
' L ‘and USP type
RO < P b R RS e ar T et Y PL and USP ayp
i IV dissolaties teshiegpri mary wal |l structure present within
the material. Primary walls are observed in the range
of 10-50 p.m defining a primary pore size in the
range of 5-20 m The primary wall structure conprises
of particles that are "fluffy' in appearance, of
i EXAMPEE &eonetry and in 20 the range of 1-10 m

F,guye 10 is ot at  x1000 \fication and
[ &é{ﬁtéﬂ%ﬁtsﬁzilae@gﬁ%esFP?%nazqrwaﬁllg primary walls in
N BxAB8HRIF, thel BRigidaled dorRauti flePareddising lof Exaples 5-7 is used to
conbi nati on of srall particles in the range of_Iess
t pranate am eabisqlisoderageifarns fin kg cagmaeig-@ pewder). In the powder
a&)(psragé( Y(H:EL Q:LX d;%qc&%c{ p(#t?slfm%p gcoQLtéd' % Bk 0001 50198 SF/w) is
secondary ’particles define a‘'secondary pore structure
i deliveeedr dingely @b alpeswlet.han or equal to 1 m 25 BET
adsor pti on nmeasurenents found the specific surface
area to be 13.4 n2g 1. EXAWPLE 5 Applying Drug to a
Construct via Sol vent Evaporation 30 In Exanple 5, the
construct_ of Exanples 1-4 are taken and passed through

i LEfack to collect asize fraction in the range

ak
Peodiatolof SelidPRertr FoRRTIPRPNIES00 g of
Nisf BAMRHRS), Ghé aRlgVESsh tdd\cdastructprephfedial ang AT HMbdpled 5-7 is used to

grade) 1n an anber glass reaction vessel. The slurry
i prepherpnv@abedisl dsage forrclin tEEoBsy: Genpopsulsy In the capsule

S [ :

CB0LE2EE L e AN 500G Sl SR s and e
vings ehpsudest hen transferred to a vacuum oven where it

Is placed under vacuum and heated to between 30-50 C

for up to 24 hours to ensure conplete, renoval of the

eb.28M0hw/w lubticant, e.g. Magnesium stearate;
< 3 % w/w disintegrant, e.g. Sodium starch glycolate (if necessary);
requisite amount of Flow/ packing promoter, e.g. Starch 15 (if necessary);
and requisite amount of coated construct (coated at between 1-50 % w/w)
(concentrations of diluent and coated construct will vary with drug loading

concentration).
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5 Coating of the constructs of Exanples 1-4 are
confirmed by HPLC and USP type |V dissolution

WO 2e04/083901 10 EXAMPLE 6 Appl ying Drug to a ConsPETiiB2003/004463

via, Freeze Drying In Exanpl es8,- the construct of
Exanpl es 1-4 are taken and passed through a sieve
stack to collect a size fraction in the range 50-500

EJ‘SNZ%E O‘|f° the appropriate size fraction are added
: Et on containing 300 ng of Nifedipine _
‘i’r%ﬂﬁl:ie’ir%ﬁ sdrid Dosage F&Hﬁqnlhrg@qabyécs)cal grade) in

an anb gl ass reaction vessel."The slurry is then '
d0/Haatpde 10 nthadrug-toasd coustbatt iprémpred i siynef Bsarpples 5-7 is used

ensure conplete . wetting of the. solid. The r tio

Segeutass 88 orTots SneaesiipEn (oihis £t b HEERJodT s 250 mg tablet
WARE Eselfl conSprel ML Bblde Rith Ao Milubaty. ASlviahageablee €3, the
drying unit. The sanple is held at a tenperature _.
ellowinigtiggredisats hﬁgedggﬂﬁw qrpmizedgrgesher papl gomprpysed into a tablet
furSI%ezaiQ1 leQZ;ir{gs for 3 hours and finally 20 held at room
ténper at ur 0 ensure conpl ete renoval of the ethanol.

QoaYs wgwdhbtibmteqn Magnetinmodtedeaeenpl es 1-4 are
confirmed by HPLC apd. USP type . |V dissolution

Pebt ¥ Ay dige CEQRW%EE?dlﬂﬁ’p?tﬁ%/@E‘gglﬁ%eﬁf Construct via
DAY, W W ddEtddtIBX BB Rodted laB Be &RRAILSE Vo @/ whxanpl es
1-4 are taken and passed through a sieve stack to

collect a size fraction in the range 50-500 m 27 g of
t pyjate size 30 fraction is added to a
ﬁmghﬁc{%t aining 3 g of Nifedipine dissolved in
Prodhctlorf b 30AH Hase EbAR! (SMAITabldtspn amber gl ass

bW
reacti on vesseP. The sl urry ﬂ s then sonicated in an
Unt E:esqpie d 1 pitedrigicodted mbonstres prepaad in encofBkanples 5-7 is used

wetting of the WO 2004/032901 PCT/ GB2003/ 0044 - '
stamrar.’a%*rﬁ& °6§rﬁ°¥*€t SHe R @'é%%‘% [F2°&r &8r ﬁésﬁ‘agllfﬁpé‘a <50 mg
teab 1ot i) Bus fhe Bafll tabdtaRprel] HRY follatwidpeinghdients Bsted below are
mmin-1 at 90 C, resulting in_particles of coated '

aoized tegstheramsk sampressed atock blet yeing woRblek Rf§Fes 1- 4
are confirmed by HPLC and USP type 5 IV dissolution
testing. EXAMPLE 8

0.5 % w/w lubricant e.g. Magnesium stearate;
3 % w/w disintegrant e.g. Sodium starch glycolate;

requisite amount of diluent e.g. Microcrystalline cellulose or Lactose; and

requisite amount of coated construct (coated at between 1-50 % w/w)

(concentrations of diluent and coated construct will vary with drug loading

concentration).

EXAMPLE 12

In Example 12, a construct prepated in accordance with Example 4 was passed
through a sieve stack to collect a size fraction in the range 300-600 pm. 95 % w/w
of the construct was added to 10 mL of a 0.03 molL™" nifedipine in ethanol solution.
The slurry was placed into an ultrasound bath and sonicated for 10 minutes to
ensure complete wetting of the solid. The sample vessel was then warmed in an 80

°C water bath until all of the ethanol had evaporated. The sample vessel was then
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Production of Solid Dosage Form (Powder) 10 In Exanple

8, the drug-coated construct prepared in any of
WOAMNRWIS. 7 s used to prepare an oral sol i #CAERGE/004463

form(in this case, e.g., a pdgder). In the powder

dosage form the drug-coated construct (coated at

between 1-50 %ww is delivered directly as a

owder. .15 VPL, Ch :

e ORI 82 a0 RS LB Bl
oepserely ddp. any of Exanples 5-7 is used to prepare an

oral solid dosage form(in this case, e.g., a

capsule). In the capsule 20 dosage form the follow ng

| ARG NS cbhsited Wil ewhnhed By rerlL¢ age USH typed Vi dibdobetion

into Capsules. 0.25 %w w |ubricant, e.g. Magnesi um
stestingat BPLE g UsRitypailé disselytignttestmngesulisay ermas falleys for the

gtlé%%gh tog og{%?%ep gﬁ:ar' y); 25 requisite amount of Fl ow
packi r er,

€-g. Starch 15 (if necessary); and
requi site anount of coated construct (coated at
bet ween 1-50 %w w) (concentrations of diluent and
construct will vary with drug | oading

C

cen I adel / L

CYEL A0 0y 0 YO ABANHOOR i AR om0

Ty £33 416mbx #EDP| Fhéa GpoHtikephaseigas 58:#0:d0 clormstisedyater: methanol:
. ' f =7 i : A .

RSP S0 et Y Bl etk BotE8 b B LR

t aRE@hcetoio@eMBeibAllb &wate?. MBI, infeRkibns GEPs @adt BEd the resulting

tablet with no diluent). In the [arge tablet form the

f ptake wpmparadgiocniferipiog | USRsta adatd L0 Wit soRge gt i ther

and conpressed into a tablet using a tablet press.

0.5 % w-w |ubricant e.g. Magnesium stearate; 3 %w w

ditsiastfegndmbatdn gll cBemi thennifedipite ginceniratien wand 510 0g6Y6w/w.

% w w coated construct (coated at between 1-50 % w w).
Dissolution Data
USP type IV dissolution testing was carried out using Sotax CE70 dissolution
apparatus, run for six hours at 37 °C and 32 mL min™. 200 mg samples of the
nifedipine coated excipient and 1 L of pH 6.8 phosphate buffer were used in each
test. The absorbance of each solution was determined at 238 nm. Comparison with
a standard of known concentration indicated that complete dissolution would yield
an absorbance value of 0.316. Dissolution of between 85 and 90 % (2.25-2.125 mg) -

was achieved for the four samples tested over the six hour period. The dissolution

results for the four samples tested over the six hour period are indicate in Figure 11.

USP grade nifedipine was dissolution tested in order to compare the dissolution
results of the nifedipine coated excipient with the dissolution of USP grade
nifedipine. Two vessels were used to test the dissolution of the USP grade
nifedipine. 10 mg of USP grade nifedipine was used in each test. Conditions were
- equivalent in both the dissolution test of the coated excipient above and the USP
grade nifedipine. The results of the dissolution of the USP grade nifedipine are
indicated in Figure 12. The results of the USP grade nifedipine dissolution test
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EXAMPLE 11 Production of Solid Dosage Form ( Smal |
Tabl ets) In Exanple 11, the drug-coated construct

WORMMARYAL i n any of Exanples 5-7 is used 15 t BCHIGH30934004463

an oral solid dosage form (ingdis case, e.g., a small
tablet < 250 ng tablet mass.)). In the small tablet
form the following ingredients |isted bel ow are

m. xed .t oget her . and conpr.essed.j g t abl e kng.a
SR arep PRt bORm PR R 2t 2ad goPRER (kP b Tshown by che
sdbeaftahes oP Bppro¥enidtulyd. 54-0118gr ant e. g. Sodi um starch

gl ycol ate; requisite anount of diluent e.g.
M crocrystalline cellul ose or Lactose; and requisite

%ﬂ&r&%t&%oeﬂs&%ﬁéd Pf&ﬁl%ézﬁaic%gesghamtz%ﬁrbf]di%l%on is

ncentrations o uent and coated construct
vdpiproxiamayelyiwice ds vapid dadtheqnifedipise noated encipienp ds for the pure drug
LE 12.£Jm§1. Exanpl e 12, a construct prepared in
Aebr HAAC B PR anpl e 4 was passed through a sieve
stack to collect a size fraction in the range 300-600
m 95 %ww of the construct was added to 10 nL of a
0.03 nolL"1 nifedipine in ethanol solution. 30 The

I\ | aced into an ultrasound bath and
:%#ﬁ@épi?? r 10 minutes to ensure conplete wetting of
{ PRepathtiOn o ¥ CaléiRhe Ph%%ﬁﬁhtémﬂthﬁﬂ QA Mhatrik ESoying
C water bath until all of the ethanol had evapor at ed.

ThatexBgpids ascthedPoreEotinémg \Wgeid04/ 032901 .
PCT/ GB2003/ 004463 -58 transferred to an oven and
heated at 60 C for 30 mnutes to ensure the sanple was

¢ I Coating of the construct was confirned
b?%%%gégﬁ% type IV dissolution 5 testing. HPLC an
UBFeiay REioh \bf Fetichlavéd Stpubmpés ng results were as
folTows for"the fornulation of Exanple 12: HPLC

GBermene Otido? i wAY @b Phetesashiieadly spprpied avs fyigsolved in an
SRR EFEELR EAMIaC05p H A B Wm0 o
n¥hafotdlcianetadbodate iscthed Genglded aplias solatibhe Latex beads of
nliagtv%gci:&) bHean%ola(}u%j ine '(zij:n%iteernatre \{v\ngartﬁy (zjtiggsrse%,t\elg%yiaﬂowing a sample to
dry until a wet mass can be collected. Between 0.05 and 1% w/v of the weakly
aggregated latex beads are then added to the solution. The dispersion is stirred
vigotously and between 1 and 20% w/v of an aqueous solution of between 20 and
75% w/v calcium chloride is added to it. The resulting solid is dried at between 15
and 80°C, before being added to a suitable volume of acetone and stirred for
between 15 minutes and 24 hours. The sample are then filtered, allowed to dry and

broken up roughly to generate a free flowing powder.

Electron microscopy

A small fraction of the powdered material was carefully placed onto a metal stub
and sputter coated with gold in preparation for imaging using a Jeol 6310 scanning
electron microscope (SEM). Images were recorded at several magnifications to

determine the existence of both primary and secondary level structure.
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was found that in all cases theynifedipine

concentration was 2.5 0.5 %ww. D ssolution Data

USP type |V dissolution testing was carried out using

2?3% )ép%:[i;tg(% s q: S%%:r_gat n%!v%sr,]m.eg‘%%[ ﬁstgullJ > % %FE%L% ?o?;%t)ét 58556'0 Surface
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dinsgelodteact sadhpleesul ts for the four sanples tested

over the six hour period are indicate in Figure 11.

USP grade nifedi pi ne was dissolution tested in order

t .dissolution results of the nifedipine
ng@?@%f%‘?&g’m with the dissolution of USP grade
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di ssolution of the USP grade 30 nifedipine. 10 ng_ o
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General Methods Preparation of reticulated structures

(b) 17.2g of sodium phosphate was dissolved in 50 ml of deionised water. To this

solution was added 1.0g of xanthan gum and 1.0g of CaCO,. The solution was -
stirred until the xanthan gum had dissolved completely in the solution. 2ml of a 10
wt% suspension of 3um diameter latex beads was then added to the solution. The
resulting dispersion was stirred vigorously and an aqueous solution containing 5.28g
of calcium chloride in 10ml of deionised H,O was added dropwise. The resulting
solid was dried at room temperature and pressure. Following complete dying, the
material was added to a suitable volume of acetone, to dissolve the latex beads, and
stitred overnight. The sample was then filtered to remove the acetone and dried at
95°C overnight. Specific surface area was determined by nitrogen adsorption using

the BET equation and was found to be 21.3m?/g.
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and 5% w v cal cium carbonate- ¢s5-then be added to this
sol ution. Latex beads of between 0.1 and 10min
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of the powdered material was carefully placed onto a

neethodsinigscorgdadceswithitbe genstaldasirpetipngeiven i this example. The

preparation.for.q [ ' J . [
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ssgaaral magnifications to determne the existence of

both primary and secondary | evel structure. WD

2004/ 032901 PCT/ GB2003/ 004463 -60 The specific

surface area was neasured using a Backman Coul ter

SA3100 Surface Area and Pore Size Analyzer. Sanples

OEXAMPIE d41. 5g in weight were crushed in a

controll ed nner,, such that the crushed; particleg, si

wBeeparption ehCalqium Phose k6 and Caleym Gar, opgte/Egg Albumen

pﬁfa'tg{ciesd 3mL gl ass sanpl e tubes. The sanples were

drired at 60C 5 for 10 hours prior to measurenent.

Measur enent was made using nitrogen gas and the BET

equation on 10 pressure points. A mninumof three

n&&?&?’%‘%@o made on each sanple. Specific

re
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SBEtdeals WRB2(06EE 0dgadet PArti¥RE! dithidr galBiuailEarboRste ¥ calcium
CaCCB8. The solution was stirred until the xanthan %ym
hRBosphates precarided tp 18mi (of 2 selutinn conteiningrbetyeanyyd gad 10% w/w egg
SO an3 ' t I :
2Bbhhead P AL Bt 8L PRS0 BE LR A et o
athegppredes Tbé shurayris ednskadnit highbsp2ed usihgeadanentic Kenwood food

chl.oride in - : e . .
mixer to incorporate air into the mixture. Whisking is carried out until deformable

asperities are observed within the sample and foam is produced. The foam is
transferred to an oven and heated at between 40 and 100°C for between 12 and 24
hours. The material is then cooled to room temperature and broken up roughly to

generate a free flowing powder.

Preparation of reticulated structures using in-situ precipitation
Between 1 and 10ml of a solution of between 0.1 and 10mol/dm?® sodium carbonate
or sodium phosphate is added to 10ml of a solution containing between 5 and 10%

w/w egg albumen. The solution is then stirred vigorously for up to 10 minutes to
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15 10m of deioni sed H20 was added dropw se. The
resulting solid was dried at room tenperature and
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prepared 1 n  exanple fivs materia conpri ses
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res.of, 3 ter. The individual clusters abut
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Figure 14 is taken at x8 i cation and shows a
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Specific Methods

(a) Preparation: 10g of calcium carbonate particles were added to 10ml of a
solution containing 10% w/w egg albumen. The slurry was then stitred vigorously
for 30 minutes to ensure complete wetting of the particles. The slutry was whisked
at high speed using a domestic Kenwood food mixer to incorporate air into the
mixture. Whisking was carried out until deformable asperities were observed within
the sample and foam was produced. The foam was transferred to an over and
heated, at 60°C for 12 hours. The material was then cooled to room temperature

and broken up toughly to generate a free flowing powder.
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or cal cium 20 phosphate, are agsled to 10nm of a

sol uti on containing between 5 and 10% w w egg

al bunen. The slurry is then stirred vigorously for 30

mnutes to ensure wetting of the particles. The

slurry is whisked at high speed using a donestic
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sol ution of between 0.1 and 10nol /dn8 cal ci um

chlorjde is added dropw se. Wiisking is carried out
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bet ween 12 and 24 hours. The naterial is then cool ed

tq roomt erat and br.oken 0 t
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b%@fdl!iﬂ Pd ¥t REGn RBGEOEAENCh AVBLbEIL UCHideEbubble” size distribution

can be observed with bubble d1ametexs below approximately 100p.m A magmﬁed

bt o

(x300) image of one of the “bubbles”, can be seen in Figure 16. The particles line
up along the sutface of the “bubble” forming a highly micro-porous structure with
potes in the range of 0.1-5um. The walls formed between “bubbles” is. shown in
Figure 17 (x 5,000 magnification). The wall thickness has been shown to be in the
range of 0.5-10 um, with the walls containing further pores in the range of 0.1-5um.
A reticulated structure prepared by iz sit# precipitation is shown in Figure 18 (at
x1000 magnification). Near-spherical particles of calcium carbonate, in the range of
1-15um in diameter can be observed to be orientated along the intetface of each air

bubble. “Bubble” sizes of the order of 100 um can be observed. Figure 19 (x 2,500



15 Specific Surface Area Determ nation The specific
surface area was neasured using a Beckman Coul ter
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of 0.075 to 1.5g in weight werg4crushed in a
control |l ed manner, such that the crushed particle size
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Resul ts: The specific surface area of this materi al
prepared by this nmethod was found, by nitrogen
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Preparation of Reticulated Structures using 4 Micron Hydroxyapatite

Particles Between 0.5 and 10g of pre-prepared hydroxyapatite particles of
approximately 4 um in diameter are suspended in up to 50 ml of distilled water with
sonication. To this suspension is added between 5 and 50 g of dextrin (M, approx
70,000) with mixing. Epichlothydrin (1-chloro-2,3-epoxypropane) is stitred into the
mixture in the range of 0.5 to 10ml, to act as a cross-linking agent. Between 0.5 and
5ml of 5.8M sodium hydroxide solution is added to the suspension, with mixing, to
form a viscous liquid. The liquid is poured into circular moulds and left for

between 8 and 24 hours in a covered container. The resulting rubber-like
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magni ficati on and shows a retéxul ated structure

prepared using pre-fornmed cal ci um carbonate particles.
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pre- preparea Iﬁ@ﬁ'r oxyapatite particles of sub-mcron
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wat er, Wi th sonication. To this suspensi ons
Specific Methods P

(a) Preparation: 1.5g of pre-ptepated hydroxyapatite particles of sub-micron
diameter were suspended 5ml of distilled water with sonication, 10g of dextran (M,
approx 70,000) was added with mixing. The paste was then air-dried and heated to
1000°C for 2 hours with a heating rate of 10°C/min. Reticulated sponges composed
of fused particles of approximately 1um in diameter with pore size up to 100pm
were obtained. In this case heating of the hydroxyapatite particles resulted in a

phase change to a-tri-calcium phosphate (x-Ca,;(PO,),)-

(b) Preparation: 1.5g of pre-prepared hydroxyapatite particles of approximately 4
pm in diameter were suspended 4.5ml of distilled water with sonication, 9g of
dextran (M, approx 70,000) was added with mixing. 1.89ml of cross-linking agent
epichlorhydrin (1 -chloro-2,3-epoxypropane) was mixed into the mixture, then 2.9ml
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for up to 20 ' -5 hours with @ heating rate of
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of fused particles of approxi mately 1min dianeter
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of both primary and secondary | evel structure.
Specific Surface Area Deternination The specific

S %}EP&S ul ter
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dried
strands of the polymenc template, and retain their structure after heating at 1000°C.

Figure 21 (x4,000 magnification) shows a magnified single strand of the structure
shown in figure 20, consisting of sintered particles and submicron sized pores.
There is an absence of particle grain boundaries confirming the successful sintering
of the material. Figures 22 (x200 magnification) and Figure 23 (2350 magnification)
show the effect of increased temperature (1,350°C) on the reticulated structure.
The mean distance between strands is seen to decrease with increasing temperature.
Figure 24 (x1,000 magnification) shows a magnified portion of the structute seen in

Figure 23. Particle grain boundaries are absent to confirm the effect of sintering.
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Sponge Eke discs of a reticulated framework of
hydroxypatite fused particles were obtained. (c)
‘Preparation: 1.5g of pre-prepared hydroxyapatite
particles of approx 4min dianeter were suspended
4.5mL of distilled water with sonication, 7.5g of
dextran 10 (M approx 70,000) was added with m xi ng.
1.57 m of cross-linking agent epichlorhydrin

(1-chl oro- 2, 3epoxypropane) was m xed into the m xture,
then 2.45m of 5.8M sodi um hydroxi de solution with
mxing to forma viscous liquid. The liquid was
poured into 15mm wi de, 4mm deep circul ar noul ds
(approx. 8-10) and left overnight in a covered

contai ner. The rubber-I|ike dextran/hydroxyapatite

mat eri al
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15 obt ai ned was then renoved fromthe noul ds and then
placed in an alumna crucible and heated to 1350C for

2 hours with a heating rate of 5C/ m n. Sponge I|ike

discs of a reticulated franmework of hydroxyapatiQy® WISE
fused particles were obtai ned. Scanning El ectron

M croscope | nmages of Exanple 15 20 Figure 20 (x220
magni fi cation) shows a reticul ged structure prepared
usi ng pre- forned calciun1phoég ate particles (0.8 to
1Qlagngl heating to a tenperature of 1,000C It is

clear that the cal ci um phosphate particles were

| ocat ed along the strands of.the polyneric tenplate,

and ret

Fiqgur . %EH% &tlc%i E nllg ?{;tg%cﬁ'{lé)r?{mggg&up Qefaéulz:lltgggnaénx wherein
sithg e trst ccanplnm‘s amhgg&tgnu«m af mozgarshpmlcle@ nﬁ hgoeRtidh,with an

consi st of. sintere arti subm ron si zed

p&r%aguc pg.laglrejélc Ir%atarl).'al %ﬁsfg’ﬁéé P Traﬁgﬂ Rqres m,t jaymean width in the
beundass a@@ueormﬁtgon}zlng 2hABa SHEEESRd W fRENLE M 1eAf b HG 1 m?/g,
mat eri al .. Fi gures x200 magni fication) and Figure

23nd meﬁlﬁé’@%P?gaelétﬁ%mefl%ﬁ’éwf{ﬂhé afi¢astreadtly polubledgaciter ata

t erarure 350 h culat d ructure. The
ng%ﬁpﬂ1§¥angée Veﬁeeﬁn E% §d§ igagy % é%%éngése with

i ncreasi ng.tenperature. 30 Flgure 24 (xl 000
magni fication) shows a magnified portion of the
sPr uct dyleC SEIPAY 4 clméﬁ%clzsn Ipgrhesei thegpggnhave a mean width in

SeuOag o805 0300l BeSBBRHAILALE) LR Ry ot o

Splerai ficnt $0PhA@e Area Determination. The specific
surface areas of structures prepared by these nethods
were found, by nitrogen adsorption, to be in the range

oB. 0. 11%115@&]5%11@“ a3 ddiQ¥Di WIS 16§ 2, J1RLdiB thé]-meﬁl width of the pores
phar maceut | exci pi ent conpr i sin

P dnasear A s har206 i ﬁeS%rTéﬁﬂoxz%éﬁﬁrflOsbéoiafn

aggregation of inorganic particles in association wth
an organic polyneric material, defines a plurality of
pbres Wintdxcmpiemsan cliigtd id myt detherpapgding claboytvherein the matrix

a7 SR, A% Qa5 LERIGR! 1Rt DO SR AT A58 up o

erein anic
mab @urti 1300, B@oanmbéq§t readily soluble in water at a
tenperature of between 20 and 50C within a period of
24 hours.

5. An excipient as claimed in any of the preceding claims, wherein the inotganic

particles are crystalline.

6. An excipient as claimed in any of the preceding claims, wherein the

aggregation of inorganic particles comprises a plurality of discrete crystals.

7. An excipient as claimed in any of the preceding claims, wherein the mean

width of the inorganic particles is about 0.1-50um.

8. An excipient as claimed in any of the preceding claims, wherein the pores
comprise primary and secondary pores, the primary pores have a mean width of

about 2-500um and are defined between structural elements formed from the
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10 2. An excipient as clainmed in claim1, wherein the

pores have a nean wwdth in the range of about

0.1-500m and the matrix has a specific surface areﬁiﬁﬁDVWSE
no nore than about 100nR2/g. 1393. An excipient as

claimed in claim1 or 2, wherein the nmean width of the
pores is in a range of about O 5-300, 1-200, 3-100,

or 0.1-10 i ent as .

TSR sl e SLar Rt PYRe PRIR Ry A HE PPt fidefined
mei FHi salh&&uatlﬁﬂ&.@érﬁérﬁs sdaldf e encah RAIEH oBthel s%é’(%da?}bgyztes is less
2, 3, 4, 5, 10 or 20 er/g and/or up to 20 abou

50hast thegRegrgwidsh OAﬁheeRféliane}?ﬂfe%as clainmed in any of the
preceding clains, wherein the inorganic particles are
crystalline. 25 6. An excipient as clainmed in any of
t Re pr e&:pkﬂdrnglcclhtaiahsxcimhetrmmpxﬁdmgaaglgd egadiland @fatrix, wherein
|n1g)e ani c_ arglc es conﬁr ses alF urality of di screte
cIrYSHAFES COMPIGES AP PRTEARY RAeHpd r‘?ﬁ?ﬂ’cfaﬁlogn‘?’&bfnf’l‘%mc polymeric
phﬁ@&ﬁ’dl,ﬂgpﬁﬂrﬂlt@f pYHRREE pBreb RAtHTE fdan Wl&iﬂhrbfojbo‘hhg 500um are
inorganjc particles is about 0.1-50m 30 8.

eﬁeflﬁ?%hfﬂﬁgn Efraried clemessy fmedeopribe suitig ﬂcf?latalhs}’ of
WREL iR h&?xe?@ﬁtﬁs‘i mgmmtﬁ%f RELIBE Y1 al%af %r%oci}:Q%e% w1%hm said

por es, prinmary pores have a mean W
ZSSOanrzelmbhnaﬂTES deflithe chebe twidihno fsthe wedandaty gdresmBnes than the

fornmed f he b9- LLOYD WSE nmtrix, the secondary . .
o G1BE HATECL Rl o R oMb TOM i Goligt g teial is a
WidaBi 22 8@ b1SB1E YE tER at Qlt@rgﬁataﬁlre %@‘Ee %nn%\?\%?lélvq’](pthvgﬂm a

the secondary pores is less than the nea

t peripd of@fyropor es. 5 9. A pharmaceutical exci pi ent
conprising a solid, reticulated matrix, wherein the

matri x conprises an inorganic material in association

wit0.h amrﬂd’)@fzp’iér& aP @layied i€ claiOeWhadein RaPhURAId $ptclic surface area

pri an, wi dt h of about 2-500m are
81€ ma%%stg)e{ ‘\i)e%\rl’r é’t ?’Lafbmérrﬁl/ ZetHhentR 19 aborsd 00y et ARM/g.
matrix, a plurality of secondary pores with a nean

wi dt h of about 0.01-10limare defined within said 10
st Fuct dnagxclienteatckhimaghéh vh’eohéalmsvﬁ 80,hwlnfreinhtbe mean width of the

p?ﬁgﬂg)aﬁgreg%r ftslez{s% akﬁgtr é;[lp??% gOprges?nnd 66?{9?%%6 tthan about 300,

| mary" pores, gahi C
n20&rlioalori®uat. I east readily soI ubI e in water at a
tenperature of between 20 and 50C within a

12. An excipient as claimed in any of claims 8-11, wherein the mean width of the

secondary pores is at least about 0.01, 0.05, or 0,1um, and/or no more than about 5,

3,2,1.5 or Tum.

13. An excipient as claimed in any of claims 8-12, wherein at least about 50, 55,
70, 80, 90, or 95% of the primary pores have a width that is greater than the mean
width of the secondary pores, and/or at least about 50, 55, 70, 80, 90, or 95% of the

secondary pores have a width that is less than the mean width of the primary pores.

14. An excipient as claimed in any of claims 8-13, wherein the structural
elements form primary walls that define the primary pores, and comprise a network

of secondary walls that define the secondary pores.
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period of 24 hours. 15 10. An excipient as clained in
claim9, wherein matri x has a specific surface area

of at least 0.1, 0.5, 1, 3, 4, 5, 10 nR/g, and or up

to about 100, 50 or 40n2/g. 1170An excipient as LLOYD WISE
claimed in any of clains 8-10, wherein the nean w dth

of the primary pores is at |east about 5, 10, 20 or

40m and/or no nore than about 300, 20 200, 100 or

50m 12. An excipient as clainmed in any of clains

841351, uheeeipleddd dBRARJIA dlabnals {vh@relrﬁﬂ&qﬁﬂﬁit‘{ Wk $3ve 2 mean
is at | east about 0.01, 0.05, or 0,1m and/or "no nore

t Refthapiorthous 10-590, $0-260,20510010n 1025048, ansl oe gl pricendarasvalls have
cI wherein at | east about
af}hga%dvid% @@x%aétg(g{)ﬁg ;8«} gg%/%?

70, 8 the primary pores have
a Mﬁdth that is greater than the mean w dth of the
and/ or, .at st. ab 55, 70, 80,

5
008 0r AteltariRins meh G apy Shahise Ry o hessinuibg ittt 1 in the
| $oireS$ atﬂhﬁ@h{yhﬁ' dggﬂﬁhé%&j&ﬁ &for%ﬂﬁc BBly'i@errﬁé I‘Q%ﬁz?l andeigorgamc

14. An excipient as clainmed in any of ‘clains 8-

wiRertEles arrpatstiply it whish the peqpadary H%Ffmlqgrfprrm(i/ vvaI s

that define the primary pores, and conprise a network

of secondary walls that define the secondary pores.
LLOYD WrSEcipintlds.clahmeéie cpirent, wberelmiprigthry poedsairériocated

é tvvher in tpe Prlnar wal | s have a nean w dth of
8‘?”?@ EGH"' 2880002 "9 100 or 10-50m and/or the

secondary wal | s have a mean wi dth of about 0.01-5 or

0.5-2m 16.. An excipient as clainmed in any of clains

1183, \ﬂ)ﬁ’e‘i"xéi'mefttﬁ’é cramed jo pay phelpims 8- bryhestingthe inorganic material
Fﬂéﬁﬁ&kﬁxmof aggl onerations of organic polymeric

material and inorganic particles or material, in

whi ch the secondary pores are formed. 10 17. An

i pi gnt as-clai d aim 16, wherein prinar .
pores. avee R bl o Pme Rt Pl Ao R B neat T ofpgera i
18rysAllirexidp bpibnAly, €drapHRd ai pluallyy of disdraicEysald?,
wherein the inorganic material 1is particulate.

20. An excipient as claimed in any of claims 8-19, wherein the mean width of the

Inorganic particles is within the range of about 0.1-50um.

21. An excipient as claimed in any of the preceding claims, wherein the organic

polymeric material binds the inorganic particles or material into the matrix.

22. An excipient as claimed in any of the preceding claims, wherein the organic

polymeric material forms a template for the inorganic particles or material.

23. An excipient as claimed in any of the preceding claims, wherein the matrix
consists essentially or solely of an aggregation of inorganic particles in association

with an organic polymeric material.

24. An excipient as claimed in any of the preceding claims consisting essentially

or solely of the matrix.
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15 19. An excipient as claimed in claim18, wherein
the inorganic material is crystalline and,
optionally, conprises a plurality of discrete LLOYDVWSE
crystals. 20. An excipient as ghainmed in any of c
8-19, wherein the nean width of the 20 inorganic
particles is within the range of about 0.1-50m 21. An
excipient as claimed in any of the preceding clains,
wherein the organic polynmeric material binds the
I mer gamCefapitnCls@Saifled RLEY bathd ﬁl‘é@e&l&%clmg 'c&mpgémg from

. An_excipient as clained in any of t E;eced|ng

IaEPWBS ‘HRTEIR 7t R vstegant eaid polimestd matroieked wmplarms
a tenplate for the inorganic particles or material.
23. An excipient as claimed in any of the preceding
clains, wherein the natrle consi sts esse?tlﬁllylﬁr
sg IeI of an .aggregation o r gani artijcles
assoc?/a A i P! g *ang ‘%?%HF&C § glaims Fheggin the
Zﬁ@olyﬂbr&xrﬁhdéh@lﬂbn@f&l{éls alpl'cwﬂaédplaﬁaé/ a@(ﬂ/ctrqeprBEé?ﬁem ng
clainms consisting essentially or solely of the
matrix. LLOYD WSE -71 25. An excipient as cIaLgE? gn
any of At [
t 2yab01ﬁm§(5c I%)gted\%é?agrﬁtg 4 gr# Q@a? glrfléerrgrr%: Qrfsé?'%afem fhe
t erhimere. mEed@l cofwprexs kpitbat gas, dbaimedcicin guiy 208/ éhgg
prﬁpgglng claims, wherein the polyneric nmateri al
conprises a polysaccharlde and/or a protein. 27. An
exci pi ent as clalan in any ?f thF precedi ng igﬁlﬂgn
rein the 10 polyneric material conprises

gé d E}F%ﬁ‘ac%’géi %cwmtmmm@gﬁgpomubmwrkzg fu;‘bd inorganic
p@@&fzﬁ&e%%@tw&we@ﬂ gﬁ?ﬂﬁg ggre% WA 054% g%&lm Wighin the
of fused I norganic net wor e
phwgak%m900¢0©bﬁé@pmutlw a mean MAdth.m4th|n t he ;5
range of about 0.01-502n1_29. An_exc:plen: aﬁacgagned
in claim28, wherein the inorganic el enents v
mean V\A'Adtdkcipﬁern&s mirﬁed haclaiab 08t wHdeindth@lin2Phnid Qledtents have a
An ex0| as cl in claim?28 or 29, wherein the

iﬁ%?@ﬁﬂ | RSt 2@‘05f19é%%%2$@rtlally

crystalline.

30.  An excipient as claimed in claim 28 or 29, wherein the inorganic elements are

at least partially crystalline.

31. An excipient as claimed in any of claims 28-30, wherein the pores comprise
primary and secondary pores, the primary pores have a mean width of about 2-
500pm and are defined between structural elements, the secondary pores have a
mean width of 0.01-10pm and are defined within said structural elements, and the

mean width of the secondary pores is less than the mean width of the primary

pores.

32. An excipient as claimed in claim 31, wherein the mean width of the primary

pores is at least about 5, 10, 20 or 40um, and/or no more than about 300, 200, 100
or 50um. '
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31. An excipient as clainmed in any of clains 28-30,

wherein the pores conprise primary and secondary

pores, the primary pores have a mean wi dth of about BLOYDWISE
25 500m and are defined betweenpstructural elenents,

the secondary pores have a nean width of 0.01-10m and

are defined within said structural elenents, and the

n width of the secondary, pores is |less than the |
gg’gn Wi g’t‘hﬁ’bﬁr‘?‘f%‘*spﬁiﬂ%syﬂ CBEP@’ o3y, ¥ .er%neexrerﬂm wiftth of the
a%e&:lrﬂiafgﬁﬁoﬂeﬁlisoitaém soutWEr, @05, Bp@lif%@{ﬂndgoqtn% Bbrd h8n about 5,
0, 20 or 40m

prinarg pores is at |east about 5,

ard?ot-51%6 IWdt-e t han about 300, 200, 100 or 50m LLOYD

WSE -72 33. An excipient as clainmed in claim31 or

32, wherein the nean width of the secondary pores is

atd4l eagtn edyopitnasG13im@d @B anpbf Blaibe Nd3 owhéreinmmnest bigdut 50, 55,

abqu n 3 : 5 or 1Im 5 34. An excipient as

g fq 5 Sfing PEPHEY Becey ,avﬁhé‘flg'?’nthé% 15|gggpder thgpihe mean
SQidthSof théQecdHlarOfore®hndRI0:Q eakNfh St IsOBE Y 7@93@,5‘)0']%}{95% of the
awdth that is greater than the mean W dth’ of’ the

séendanypqsey Baveanwidsh that ip keas thaabbatmo, wilgh off the [8fnary pores.
90, or 95% of the secondary pores have a wi dth that

is less than the mean wdth of the primary pores. 10

355. An Aexeicpientasadimkdiimedy bficlainys Bif-34, ahdBin3he 3ductural

wherein the structural el nts formprimary walls .

t Raf ey foﬁ%l ?ﬁﬁl@a’ﬂr‘?’ﬂgrt@atp‘gﬁ? ,tﬁ%\ﬁ&‘%hﬁﬂeéea“é‘ femREPE 2 network
obf sewadasr yalwahhsddffirtithdeéddndatysregcondary pores.

36. An excipient as clainmed in claim35, wherein the

primary walls have a nmean 15 width of about 10-500,

1@ 200, -] I - O her . secondar lls

nave & achchl chInedi RRGE v AIESEERIEHY S hive 2 mean
exedthi drboas 1@¢580,nEH200 2amp0afr 10 30 s, add7 30 tHeONEPE h ErP@alls have
a_plural. f res. W mean wi dth of 0.01-50m
26“§§?Yﬁﬁhg§€ﬁﬁﬁgﬁﬁﬁégoébgf “in any of claims 28-37
consisting essentially or solely of said fused

in9rga ic elements, 39, An excipient as claimed in any

P71 he \Pr SERITH @S ClaPas in e lesipimsHs- 3 hermaritieg aggurality of

bRGvalh £k il & (.6N8oj.HOr gani ¢ particles or
el ements conprise silica and/or a

38. An excipient as claimed in any of claims 28-37 consisting essentially or solely

of said fused inorganic elements.

39. An excipient as claimed in any of the preceding claims, wherein the inorganic
material comprises or the inorganic particles or elements comprise silica and/or a

pharmaceutical acceptable alkaline earth metal salt.

40. An excipient as claimed in any of the preceding claims, wherein the inorganic
material comprises or the inorganic particles or elements comprise calcium

phosphate and/or calcium carbonate.

41. An excipient as claimed in any of the preceding claims in particulate form.
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pharmaceuti cal acceptable al kaline earth netal salt.

40. An excipient as clainmed in any of the preceding

claims, wherein the inorganic mnaterial conpris

the inorganic particles or el epgnts conprise caiﬁ?fﬁ#WSE

30 phosphate and/or cal ci um carbonate. 41. An

excipient as clained in any of the preceding clains in
p%rticu ate . form 73 LLOYD MVE 42, excj pi ent as o
cl*&i med T FEARG ot THEHrREBUPAPTPEFTHHF RImRVEhabulk density in
deRstdnge o 0.430€ 5M208E 288/ & 2Ap MeRsi® TNBe 3N @5 b 3,
densi;§ in the rgﬁge Sf O.5-2pgfc#%. 43? %g%ethod o/Cm
preparing a solid, reticulated matrix including the

stygps of ] | eul at late conmprisin

a0 ganrs el Tk PP Al FLLRL BASH LR A BRIRE U s o
cdopningiangtiaulaggdgemphitd oompfisihgan gaginte péllinetit @satédihl, forming a
association with said tenglgte, and so|idifying said . _
cSRBTFUCHOME "PBIEM e BEB18* O ST L EIHE BaFHRfS P gssociation with said
CQ&Rplatd, AFd s RAiEINE GARIEnRAIL k& F&Sn h RoRS SPGHAL de@MaMbik

the organic polyneric material, where said matrixXx
dEPMPESInG thE dReBiy Pafticksria gsspictation witha thewh rdatic pblyen @i
1Q,.R00m ap - L fi irface area of at | t
1R i TR BRGEL L gl R G A p@er i br 001
t Pe0gmtandibaheda snrficatueface aggrefgaldaonimaf/gl nor gani c
particles and the construct are forned substantially

simul taneously. 15 45. A nethod as clained in claim43

04444, AVBRERIdast dMndeatih chiatgdwhenhl aleereh&laﬂ‘eﬁftgﬁgla*i’é’,
a

di spersing a second phase in a liquid phase t
c dapesaias ¢hisomagispasticlpohydrhe consttieraralforn@l Abstaptially
el At @Sugy.al med in claim 45, wherein said second
phase conprises or consists essentially of solid
particles and/or gas bubbles. 47. A nethod as cl ai ned
inzclaiym4 r 46,. erejn the |liquid phase conprises .
a0l iy f“c%ﬁ‘ogf*‘stﬁi%mga é’éﬁiab‘“ égl%f#é"r SBereoR B isficu pisd zgmplate is
Afomidiosly aisp&kialgnB@dcbit fhatlth 46iqald ffase \ﬁm_rc%krﬂ)r_fsgﬁthe organic
soljd particles are soluble in a solvent in which the
oPGHMEICHBIHRY i ¢ material, once set or solidified,
is substantially insoluble. 30 49. A nethod as cl ai ned
in claim48, wherein the inorganic particles are

40. A method as claimed in claim 45, wherein said second phase comprises ot

consists essentially of solid particles and/or gas bubbles.

47, A method as claimed in claim 45 or 46, wherein the liquid phase comprises a

solution of the organic polymeric material.

48. A method as claimed in claim 46 or 47, whertein the solid particles are
soluble in a solvent in which the organic polymeric material, once set or solidified,

1s substantially insoluble.

49. A method as claimed in claim 48, wherein the Inorganic patticles are

substantially insoluble in said solvent.
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substantially insoluble in said solvent. 74 LLOYD W SE

50. A nethod as clained in any of clains 43-49,

wherein the reticulated tenplate is spontaneouslz

formed froma solution of organic pol yneric mat erkldlYDWISE

or by the action of a cross-linking agent on a

di ssol ved organic polyneric material. 5 51. A nethod
as.claied , n, any .of .clainms_43-50 erein the .
ré@icuV%FgguF%ﬁﬁ¥§P5d1P§n¥8fﬁé8n??%%@aﬁﬁgﬁﬂb%ﬁéf“aﬂaWdt“nphw
S@ ¢dnedhedlisly Termal HOBT 4 Sol0BS £ OF BkgankZpolfimbBE RAE B3, or by the
clainmed in any of clainms 43-51, wherein, a proportion
ofclipieof p sErsgAinkingrrent e eslinplyef organic pylymeric material.
precipitation froma solution conprising the 10

organic polyneric material. 53. A nethod as clained in

cl>&i m B2mevitret i dlaitried in moy géniaomPéd-HD cvkaemoiprrtS@ilaBd template

inogganig salt and sai? solu%ion urt her conprises

i EMSd R8RS SHE S tot P loths Pobrmes Baegrk . 15 54,

A nethod as clained in claimb53, wherein, before
precipitation is initiated, said solution includes

di*dsol vemetadotsclymeddppay aheletng §3-Ab whessis, ¢ @doportion of the

SR 0 R SRSy B s

C loagamedp olpmetiainmt&dal. wherei n precipitation i s caused
by the addition of a solution conprising the counter
ions required to formthe salt. 56. A nethod as

_C|5aj rred\ inﬁtkﬁﬂdadsmlﬁﬁhedmeraﬁh 75_21: Qh%td 3,1 iﬁf)rgtam% particles comprise an
inorganic particles by precipitation can take place
diftqragpie salaprpdpaid pelufigh fatthercasmprises dpsolved peighaped)/ or cations

t gppliatg;. 57. A nmethod as clainmed in any of clains

43-56, wherein at |east a proportion of and,

optionally, substantially all of the inorganic

pagticlye r re-farnmed, an dispersed in a.liquid . ..

ikce i s o8l TF Rath gk ERFL St Pectiptabras nitneed

36218 8olukionth tladesadis il aidnatbodsib @ Ryb &hn €l d8BdidsdiR) cations, or
er%jn substantiaLIy aI! of the 1inorganic particles
Bsei8ratfasy dsePyRrutliva distived adpin plothecalipri si ng

the organic polyneric material. -75- LLOYD WSE 59.

A nethod as clainmed in any of clains 53-58, wherein

t Be i ndrgariod asalaiingfl e claim 54, wherein precipitation is caused by the

addition of a solution comprising the counter ions required to form the salt.

56. A method as claimed in claim 52, wherein formation of the inorganic
particles by precipitation can take place during or after the formation of the

reticulated template.

57. A method as claimed in any of claims 43-56, wherein at least a proportion of
and, optionally, substantially all of the inorganic particles are pre-formed and

dispersed in a liquid phase which compzrises the organic polymeric material.

58. A method as claimed in any of claims 43-56, wherein substantially all of the
inorganic particles are formed by precipitation from a solution comprising the

organic polymeric material.
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are crystalline. 3 60. A nethod as clained in any of

clains 43-59, wherein the nean width of the particles

or crystals of inorganic nmaterial is in the range of

about 0.1-5011m 61. A method as clained in any oftlLOYDWISE
clainms 43-60, wherein the aggregation of inorganic
particles forns a part of the reticulated tenplate. 10

62. A nmethod as clained in any of clains 43-61,

wherein the construct of reticulated tenplate and

aggr egd hikth®f ad NPLGANH GnPAF Liache853 158, $ALded] ﬂ‘hiquo&)inic particles
air-drying, spontaneous cross-|linking, the action of

a 265 &88@lingki ng agent, the effect of a tenperature

change, the act of formng the inorganic particles by

preci pitation 13 and/or the influence of

el6€ct r @\ megmat ascclaiagidan iaon of 6BImAI B hobleras thleahemmdwidth of the

claim43 or 44, wherein the reticul ated tenpl at

£ SRR s oy Bl A b e e apoph G eSOum.
conprising the organic polyneric material, and at

| east a proportion of the inorganic 8articles are .
c&bsed 4t Bredpdotsedtipieddn eny of Flagns 43-§0evibetaimthe pggregation of
pr - : [ ' iym 43 or 44,
rErRe PRAIE PEnr Atal R R B
distributing solid particles in a |iquid phase

c ri sy ng,t he organi,c ol ric erjal.and the

sSSP d paPri e dnablat SRt +he- Rhiiei BeroRgguct of
beettuladed edrhslhfe :0d a%%re@hﬁ&@bﬂtdo@ﬁhdi@pﬂ@ic@@@sr Qﬂfdii@écﬁby air-drying,
solvent. 65. A nethod as claimed in claim®63 or 64,
WHRPRIRRE RS IPISi g bs ectiosnglrd swoss-Hinkigg|agentothepttfachef a

(o] i - : 0 imed .in.

i DR uPO IR ol B Etnind e Ao B B8 LR fion
mahefdrahe imtharde of elecire-magmetiy satichar.i de and/ or a

protein. 67. A nmethod as clained in any of clains

43- 66, wherein the inorganic particles conprise an

alBal i hemeerddnasreifled ¢akRanaB e randiberdph afpRat @atedemplate is
LLOYD WSE 68. A nethod as claimed in claim67, _

c SMRkPhertEHRINg g5 P udPlasdr iliyihphasg GaepEsingghe Crgamic

0t 0Bh Q1 URRYe H2 10 2h Y FEIL ' & ei

p%ogphate or %arbonaﬁ%aggﬁﬁggﬁg(?gﬁgﬁﬁgg%ﬁgpgﬁﬁgfﬁﬁgcmmedto
eRFqCkPImse dhriggphdnatreingrenphosskat e i norganic 5

particles to precipitate fromsaid solution by the
addi ti on of an aqueous solution of a soluble salt of

t lhé. al Kaheti®dearddimeetidklaim 43 or 44, wherein the reticulated structure is

formed by distributing solid particles in a liquid phase comprising the organic
polymeric material and the solid particles are removed after the construct has been
solidified by dissolution in an approptiate solvent.

65. A method as claimed in claim 63 or 64, wherein the liquid phase comprises a

solution of the organic polymeric material.

66. A method as claimed in any of claims 43-65, wherein the organic polymeric

material includes or is a polysaccharide and/or a protein.

67. A method as claimed in any of claims 43-66, wherein the inorganic particles

comprise an alkaline earth metal carbonate and/or phosphate.
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69. A nethod as clained in claim®68, wherein the
soluble salt of the alkaline earth netal is a

chloride. 10 70. A nethod as clainmed in any of clains
43-69, wherein the inorganic pagticles conprisblOYDWISE
cal ci um carbonate and/or cal ci um phosphate. 71. A

met hod as clainmed in any of clainms 52-70, wherein the
organic polyneric 15 material is at least readily
soluble in water at a tenperature between 20 and 50C
Wi6Bhi N Amaeddogh Afind iHQWiS.677 2ompriRL MOds@Ss 6f AIrHBEL an
in any of clains 43-71, wherein the polyneric materi

c BAPTIUS S81UAlop R AP RIE RBIE PO M2 HY/ R teia e$qjublephpsphate or

MRk Qda @S Bl Hsih D uAn Gl -alBona 8L SLOS . | -
pol ymeric material gtt:on%lr{??glgsea%gﬁﬁgﬁcaé%?ﬁm%8§<P b%srﬂha?e tnorganic
apagickesgomresipitor fegy sadboheion Hdthe Addiiohast sasaqeleaism®slution of
in claim64 erei.n the solid particles enployed to

25 Sf)lélr%lrlﬁ ?Qﬁteéfr%'hia@ﬁ:llg? §% Biptlate are formed from

| atex. 75. A nethod for preparing a pharnmaceutica

exci pi ent conprising the step of preparin? a solid,

r 8Yi culalethadersralaimisy i cliee §8dwherest tierrediblnsangf dic alkaline
Cleﬁ'tmez%ﬁ'izg"cflloZ@E. A et hod f or preéparing a

pharmaceuti cal excipient as clainmed in any of 30

clains 1-42, conprising the step of preparing the

sglid, ,reticul at ed trix by a thod as clainmed in _
ARy of AFEIN BeTrEeRin e bl Ty S5 micianibe R pasicles
PEEPBFibNEalaAuRhAPHORULNEA): RXRIRIpBBpIAS.. Cl ai ned in any

of clains 28-42, conprising heating a solid,
reticulated matrix of organic polynmeric material and

I RPr gani t Lclenf igh t erat ur :
t Zpbot % Iglle?l?ﬁﬁnaeslfc (haa(?&f gn %?}ggﬁ%l%so%h%r@ég%ttg%r anécn%glymenc
causeial keatileror gadile spableiichvesert 0 af tas@ ctaogettreredn 2014 50°C
avﬁggogdeggéggz éeticulated matri x defining a

pl'UT Al T PSeY °p3T 48R th a mean width of up to 100m

78. A nmethod as clainmed in claim77, wherein the

ozgani polymeric material is  elimnated and the

i hor gafti Bethafas claaged guabdet daims<d- bl wheatin e phlymeric material
SO Phisdsal A ARG MR L pioelif, @ temperature of

about 800 to 1600C.
73. A method as claimed in any of claims 43-72, wherein the polymeric material

comprises xanthan gum, dextran, acacia gum and/or egg albumen.

74. A method as claimed in claim 64, wherein the solid particles employed to
form the reticulated template are formed from latex.
75. A method for preparing a pharmaceutical excipient comprising the step of

preparing a solid, reticulated matrix by a method as claimed in any of claims 43-74.

76. A method for preparing a pharmaceutical excipient as claimed in any of

claims 1-42, comprising the step of preparing the solid, reticulated matrix by a

method as claimed in any of claims 43-74.
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79. A nethod as clained in claim77 or 78, wherein the
solid, reticulated matrix of organic polyneric

material and inorganic particles is prepared, OELOYDVWSE
preparable, by a nethod as claymed in any of clalns
43-74 and/or is a matrix as defined in any of 15

claims 1-27. 80. A method as clainmed in any of cIainB

77-79, wherein.the solid, retlculated mat ri X

ZYgt ed &t BICéh‘%OEFPﬁé’r‘E\%F’é PRI AR EBLTCPIATTE céfrlmsmeny of
1Qbies 28128LompribBE IFIQQUI? a 18, Bk vl e @B o o bAAAR polymeric
77-79, wherein the“solid, reticulated matrix is
hélaqtg@alta@danergﬁ@l@rpagtml@s torp ey fieisntlphighte@@erature to both eliminate

E%%th@gg()pd rgixg%&%%%g%g&" euseV\flt r}llorr] tnr11ce '%r gls to fuse together

exctopi @bnd eolpd,irsiicidatad solttizl deﬁelhgmplaﬁaeey SBpdreX with a mean
re re reparable by a nethod as clained in
Q%T dﬂéFhﬁ&i§g81 83. A pharmaceutical excipient as
clalned in any of clains 1-27 prepared or preparable
% a nmethod as clainmed in any one of clainms 43-76. 30
8. A phavephrden fleimledar elaph et whsredn Hienmganin pahynfafc material is

cl 4 r I

oI A B P AR ERBE etbl ERRLERS Byl b Bhiggretcutacea
Anphax neeeehpeaturproddbcit 8dngricddNG a phar maceuti cal
excipient as claimed in any of clains 1-42 and 82- 84,

and a pharmaceutically active agent. 86. A

phar negerettr aspAkatin 3kirk 1731 JFEB, ihefdi@ R Sid, WRRLEIN matrix
the 5 pharmaceutically active agent is particulate

aRd osgsnipolgmerin mytieriarkaeé indreatic proilestis psepetel, wedrdmrable, by a
cl rei harnaceut i ¢

PR A A0S T 8o A B TRE B iR & Bt Gy eoy o0
88lainds pHar maceuti cal product as clained in any of

claims 85-87, wherein the pharnaceutically active

agent is located within the pores and/or coated onto

t186. exCinpiiiiias BAmed iPhay BRERILI TAN9 mp@ibl&tth@%hd reticulated
clainmed in any of clains 85-88, wherein the

ﬁ&ﬁ%&é&ﬁaf@aﬂ 4 teRRerABreaRfetit 1 FRatvil PO Cnoulwg 1950%.
the FDA adopted Bi opharmaceutical C assification
System (BCS). 90. A pharmaceutical product as cl ai ned
i Blany Aofedlogl aysl8mH<89 amhef dhims T 79, phiadramod e tsblid| rkyiculated
actlve ent has_an agueous sol u Hbe%:of.uBﬂ}o about

truébs eii to 4 temperature 1N €XCe€ss O , optionally, to a temperature
w1th1n the range of about 1200 or 1250-1500°C.
82. A pharmaceutical excipient comprising a solid, reticulated matrix prepared or

preparable by a method as claimed in any of claims 43-81.

83. A pharmaceutical excipient as claimed in any of claims 1-27 prepared or

preparable by a method as claimed in any one of claims 43-76.

84. A pharmaceutical excipient as claimed in any of claims 28-42 prepared or

preparable by a method as claimed in any one of claims 77-81.
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20 in 100 wei ght/vol ume, when neasured at a

tenperature in the range of 15 to 25C. 91. A
pharmaceutical product as clainmed in any of clainmsygypwISE
85-90, wherein the pharmaceutpgally active agent is
crystalline. 25 92. A pharmaceutical product as

clainmed in any of clains 85-91, wherein the
pharmacgutical ly.active agent .i.s particul at.e, . .
R ondl Py ERGETART Pio-B RGPt R At g grgipient ss claimed
Cliy shpbs cimphacnaasrtscahliy pathYQuaBAR 2By §génmean

w dt h of about 10nm - 10m 10nm5m or | éss than about

14m 30 93. A pharnaceutical product as clained in any

ofggCl ai = : . Si : tocl about 50%
W phm%giﬁ’ o P IRId 5%1%‘5‘%%{‘536?33%6 SR 3
Appharrmoscillycativprgohnct pascah@iamddolid. any of cl ai ns
85-93, including an additional pharnaceutically

accept abl e exci pient and/or diluent. 95. A

phar meephi ke @IpEidudsaLli@intaAnichiAms &Ff 86 hdielBin the
85-94, in the formof 5 an oral solid dosage form
oBhamnineu el dGHY ¢ agenp ividgaatels awspsirirslavith thed eicipios:,

in the formof a powder, capsule or tablet. 10 97. An
excipient as clainmed in any of clains 1-42 and 82-84

oB8a prophartnagsutical piadedt asclamedafi ael af iBiBS589B7f ®herein the
usgarinqacreregé %i neﬁr98. 'tl'hel use,an hexc}iéepi ent as ,claine

i ROV SR R AHYQ 38F2 T lgcasd gAtha the Rotsd e/ o eoated onto the
Ckrdipidt.i n any of clains 85-96 for the manufacture of

a nedi canent for use in a therapeutic or diagnostic

net hod practised on the human or ani mal body. 99. A

phar mage C [ . - i .

ot macatt EarT 5 AL RS GBI Ih A Bechimys 8P whsgeln the

i phemystalidallpecfior rgepobiteditbimt Clatsh2irs thef Eld A adbpeed

pal ric 20t late cqnprisj a pharmaceutically
a?cl:(yp gﬁlfceeup%)lﬁ ly(ferleg%l@cagﬁ %tyatﬁ@eg,ﬂ&%gi d exci pi ent havi ng

a specific surface area greater than 10n2/g. 100. A

phar mageuti cal excjpient, conprising a porous matrix
cgﬁ‘si s;&i El’#garg’s"g‘é‘ﬁtcf‘ foductrs daipyed ipaseaf Flewny §5-89, wherein the
aphedd i - :
et B Loy BT AR e R4 S USHEA i 30 or 1
t enplweight/ziothres ovpinemeasheadi ng tamppecifeiio ths wnzaoe 15 to 25°C.
area greater than 10n2/g. 101. The pharmaceuti cal

exci pient of any of clainms 99-100, wherein the

sPr.uct Argharmaceutical product as claimed in any of claims 85-90, wherein the

pharmaceutically active agent is crystalline.

92. A pharmaceutical product as claimed in any of claims 85-91, wherein the
pharmaceutically active agent is particulate, optionally crystalline, and the patticles
and/or crystals of pharmaceutically active agent have a mean width of about 10nm -

10pm, 10nm-5um or less than about 1um.

93. A pharmaceutical product as claimed in any of claims 85-92, comprising

from about 1 to about 50% W /W pharmaceutically active agent.
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of the excipient is a construct conprising strands
defining primary walls, said 30 primary walls

conprised of (i) said polymer formng said poly

tenplate; (ii) aggregated crystals of said alkgﬁ;QQDVWSE
earth netal salt; and/or (iii) aggregated crystals of
said al kaline earth netal salt coated on the surface

of, 4sai tran eln arranged_such

DR ok BRI oGP R Rl A A My R B o 2 thstuding on
ahdditioasl ;Llh@ﬁ@céﬂtﬁﬁlﬁ@&emaﬁfe%&p@&ﬁ adefbhgth et ween at

| east two of said strands; said construct further

conpri sing secondary wal | s extendi ng from surfaces of

sgkd Sty [ S|
crystalsgggﬁggﬁﬁhglégﬁﬁggﬂgg?t ﬁé?g [Insgggélntheﬁ”n’Of
seeondaclidwabigs foeinng arranged such that sai d

construct includes secondary pores having a nean wi dth

5 from about 0.01 to about 5 microns defined between

av6l east pliavhas@aatipiodudeds daimedQg claTrﬁe)Spnﬁ{HE%?rthfca owder,
exci pient of claim 101, wherein said primry wal
sSTRFUOMSEPISEt have a mean width about 50 to about 500

m crons. 10 103. The pharmaceuti cal excipient of claim
102, wherein said secondary walls of said construct

have a nean w dth frontabout O 01 to about 5 m crons.

194. A pharnaceutl S|n articles
cgﬁpr|5|ﬁa°1 %5?86 ? d%“ﬁ ng%é 2ﬁgﬂafbp%ﬁ@Ctas

anlaghddalni 16 Eadldifns BBt H fosalls& id Me@icust al line form
defining a 15 construct, said construct conprising
strands defining primary walls having a nean wi dth

abgut _ e 19 begk’&%éQPas”&lElf-A%'aSln af‘tg og Rid | h{'8. aw% E!ZIST%AI; PLa product

conprised of rntng sai poly
t emihlateel lrl(ﬂlflly )ofagzgmegat%ofoc thysinah sfaofurs af gl niddkakdene for use in a

e sal t; .and/or g ated crystals of
£€Hre%;hbal %Pf SLBR RS P rg‘iﬂ%d go%f‘ g&“’dﬁ FrraiEgosdye

of sai d polymer; said strands being arranged such that
6nar§d§l por es, haV|ng a nean wdth fromabout 5 to
out ARPRT YRS AL freeIPiaR TREEP Bk Eharneaceiscadly acoupraile

Sﬂkﬂlrﬁ:té'a@tmldtﬁetals@dlgln%}%;ll‘lt{@?orfrxygéﬂrc¥ ot L ﬁ[fnge of a polymeric

secondary wal | extending from surfaces of
stefmls Cogmftﬂmge?c@lma!ayeuﬂahll)sad@aptab@ laolyreanﬂc whitzhlce said

fr 0 crons,an npr|3|ng
cr}\% tng} %“gs%lgpa‘f Cgfcka 31 reeﬁrgf?f‘tern@f‘%ll O%‘a'f sai d
secondary wal | s bei ng arranged such t hat sald

&ﬁgﬁ # gﬁ%ncludes 25 secondary pores having a nean
b h P POATRESYECH e59iPied L ASRRLISEES gpgmlg n@péflp( ifedsisting essentially

bet WeRNnALe |l RARY ad ta%?ecﬁfgﬁﬁfeyeaml r&% ?[1 V\?ﬂm Cﬁyshallme form in

phar maceuti cal ‘excipient of clalm
s'peeafq %SS%IM‘I%R:elltarae[aolyrgpeateenplahamd@mﬁpgnt having a specific

surface area greater than 10m?® /g.

101. The pharmaceutical excipient of any of claims 99-100, wherein the structure
of the excipient is a construct comprising strands defining primary walls, said
primary walls comprised of (i) said polymer forming said polymeric template; (ii)
aggregated crystals of said alkaline earth metal salt; and/or (1) aggregated crystals
of said alkaline earth metal salt coated on the surface of said polymer; said strands

being arranged such that primary pores having a mean width from about 5 to about
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30 106. The pharnmaceuti cal excipient of any of clains

99 to 105, which has a specific surface area greater

than 1 On2/g to about 100 n2/g. LLOYD WSE 81

The pharmaceutical excipient ofkgany of cl ai ns 99LLQYDVWSE

105, wherein said polynmer of said polymeric tenplate

conprises fromabout 5 to about 95% by weight of SaI?
naceutlca cj pi ent d t he remmi ning portion o

C AN i ngi e PR BBt e BB Ao PEom-aa o Sebisi: furher

e&bhfprﬁﬂigaéec&@datry Wﬁllé‘-@)&ena_lhg R LIREQY I Gal s%ﬁﬂ@sgﬂtsecondary

of any of clains 99 to 105, wherein said polyner of

s aT2dls semprisinecty eabp oAstid elnine sesh mrerhsalbouid fGondary walls being

aQQﬂsﬁl §ps{9013ythaé’@l‘lcgb(gns‘gﬂcuclsgfc?:cgp@%J&%Eﬁ ogg ev)fgl Flmegyﬁ width
ﬁe remal ni ng portion of sai rnaceu%

eimrplabmlt &Bhpy hsey Smidoad &ainelddaeeaequtr’@tsaltws atdondaf) walls.

109. The pharnaceutical excipient of any of clainms 99

to 108, wherein said alkaline earth netal salt is

sdabect adlefp’l'ﬁﬂmﬁ&h%n@ilckl;t@lp%@%'f%tahrﬂg OQf whédefd 4 primary walls of
phosphate, cal cium carbonate, caIC|un1squhate

CAPA IR Ehe hae & mepAdvidilk eSOt thenbest 500 Bicre0s. The
phar maceuti cal excipient of any of clains 99 to 108,
wherein said alkaline earth netal salt is selected
fﬂ@ﬁ]tHéegmeupmwmnsﬂskmp@nmbfChhﬁHOﬂJ@hﬂﬁﬁhﬂ&fﬁxon&uy“mHsof

um car bhonat e and. S e eof . 111. The
R B e e fasB G Bt D6% shstod ibrerso,
mhereln sald 20 pol ymer conprising said polyneric

late is selected fromthe group consisting of a
pHQ maceRfATERr YAt eEtian eonatitirapasiclsyenetsing a porous matrix

p@k)(?}%%&tﬂ@}rth Z)iaté-}gd ax}-gﬁ’{aﬁ’ LITBCRYL g’:ﬂt meg(r():rlstg%g f(ign defining a

cl ai 111, wherein sail ymer I s dex Fan :
Thengshat, ma(;bmqsuabt mpqmleg]ttrﬂfdsoieﬁmmglﬁﬂmawmlHiving a mean

s pel | ysacchar.ide gum &%4. The o
o ARBOATSY w0 Sudh BB RRGR B PRt S Irirmp et O said
pbym(fhﬁmlngealgbp’ﬁlyrﬁ&rﬂ)t’dnﬁﬂﬁtex@ﬂ)ltag%@gﬁémr Q15146 s2idNSaline

phar maceyti cal ex0|p|ent of claim 101 wher ei n

t ﬁ@t}bmeﬁgjrsﬁ t380 |/§r (i1) aggregated crystals of said alkalme earth metal salt
coated on the surface of said polymer; said strands being arranged such that primary
pores having a2 mean width from about 5 to about 300 microns are defined between
at least two of said strands; said construct further comprising secondary walls
extending from surfaces of said strands, said secondary walls having a mean width
from about 0.01 to about 5 microns and comprising crystals of said alkaline earth
metal salt; said secondary walls being arranged such that said construct includes

secondary pores having a mean width from about 0.01 to about 5 microns defined

between at least two secondary walls.

105.  The pharmaceutical excipient of claim 104, which has a specific surface area

greater than 10m2/g.

106.  The pharmaceutical excipient of any of claims 99 to 105, which has a specific

surface area greater than 10m2/g to about 100 mz/g.
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of the construct have a nmean width fromabout 10 to

about 200 mcrons. LLOYD WSE -82 116. The

phar maceuti cal excipient of claim 101 or 104, mhjﬁgkﬁ
the primary walls of the consigfuct have a nean w WISE
fromabout 10 to about 50 m crons. 117. The

phar maceuti cal excipient of claim 101 or 104, wherein

t secqndar 5 walls of the constyuct have a nean .

Wi h ERGatBae s S PA L 259 A CHonso) 18 805 i roin seid

P IpdiyiRG el sa Bp olpeHip ki laRf coh st 1l MoukGo MIGE 95D by weight
the primary pore size is fromabout 10 to about 50

mi% reiPhatpacepy calrrgippar s da trr mainitexpentioarf seid Piaainaveutical
1Q1ciBlenl 08m m&rﬁi@alkhﬁlese%&%qggtray aPores 1n t he

construct have a nmean Sl ze range rom about 0.01 to

about 2 mcrons. 120. A pharmaceutical product,

c rising.the pharmaceutical. excipjent of any of =

o B ins 196 Php s A\ AEIRHE L OF RBF 2h BT Lo Lt eherein said
C@atyackr ck3ailiZlolyrhbec RISIARCIM RS fREPMI 2010 GhBLIB0Y by
120, wherein said therapeutic agent has an aqueous

s Sfeaditiof syidgrhagmpceytisat s Fipianarpngbda remaininggpontion jofjsaid

1 [ : erature in

R e Y RuPITR oA TRROHE AR T ARSI

product of clains 120 or 121, wherein said therapeutic

2 ge is, a chem cal or. biologic ent, 123, The | .
o008 Sk Prlr gt isate et o 98 oF B8t 2252 10hsbeeie said
t Alaliphedrimert] isglals RKCtdll 8Hh the ofOH &fhsis@lng olf@ﬂ%lu_m phosphate
fromabout 1 to about 50% w w wi th 'said théerapeutic
aGelRium oasbenate, cpiumitainbate atlicival sifrsduad mixteteaitngeof.
120 or 121, which has a nmean particle size from about
10 to about 500 m crons. 125. The pharnmaceutica

pi dQlucThefphetmiaeetid? @xcipiebR bf amhb £Hainas) BroVEE) wherein said

parti.cle .30 size from about 50 to about. 300 m crons.
RS et e S8 1 B RS afo S ao 6Flciy phosphate,
whilehnhésbandreamdpaldiieh ehersdfze from about 100 to

about 250 mcrons. LLOYD WSE S3 127. The

pharmaceuti cal product of claim 120, wherein said

t her.apeut ip@laﬁgfc@t]tié::ﬁ excipient of any of claims 99 to 110,wherein said

bl

polymer comprising said polymeric template is selected from the group consisting

of a pharmaceutically acceptable natural or synthetic polysaccharide.

112. The pharmaceutical excipient of claim 111, wherein said polymer is dextran.

113. The pharmaceutical excipient of claim 111, wherein said polymer is 2

polysaccharide gum.

114.  The pharmaceutical excipient of claim 113, wherein said polysaccharide gum

comprises xanthan gum.

115.  The pharmaceutical excipient of claim 101 or 104, wherein the primary walls

of the construct have a mean width from about 10 to about 200 microns.
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coated onto said pharmaceutical excipient via a

process selected fromthe group consisting of solvent
evaporation, spray drying and freeze drying. 5 121?1(1)YBVW|SE
oral solid dosage form conprisigag a unit dose of e
pharmaceutical product of any of clains 121 to 126.

129. The oral solid dosage formof claim 128, which is

i for,m sel ected. from .10 the gro consi sting of a
P Sl S o BB s

The (pOBEIRERYLAEA nR%E WR@MfroRl2b0L AT Mt d MourWdi SR HAS a
specific surface area fromabout 5 to about 50 n2/g.

131. The pharnaceuti cal excipient of claim 106, which

h a if i f ac r 15.1r aboyt 10 t o ,about
485121'2/ Smi%ﬁz“ &,&é&n}gltcﬂoegw%fl&groefﬁgrl?lnlg)maorsl%gr‘rvrégreebr{ fhgaecondary
excillpioé nhe commic Bivega thiess olidthrfgora apbar (tieeubbead hiicrons.
acceptabl e polynmeric material into a phosphate or

carbonate sol ution; 20 adding calciumchloride to the

_SQ|1 Bl %e%ﬁﬁ‘iﬁh&u@i@aﬂ&%p@hﬁ%@lc}ﬁ% 109l M@k &her@ﬁi &le! pﬂ’kmary pote
in a _controlled manner; and thereafter collecting the

r 8¥g1it fem shaitd Ontatabeiab0 aderonisi ng a const ruct

conprising calcium phosphate or carbonate crystals in
intimate association with a polynmer tenplate, such

t Hap. sdihd phonsbeaucitalasipiens péelaihd 03 Wi fl@¢ewRERR the secondary
greater ghan abouh 10 25 n2/g. 133. The nmethod of ,
cIPRITH 1T 42¢ CURETUST RV 6%t BRI EF dprecHTamisdeut 4 04daelori? gicrons.
nmanpoer _ASszh:rrIa_Bé\Itic@l PRIAES cBﬁltpHs?ﬁgQBe @hplqllm}é@@tricatl @@b@h?of any of
and sai d cal ci um phosphate or carbonate in

celrspalPPi hid ewerviieh rihergpentisogstr wcbated. f or ned, sai d
construct 30 conprising strands defining primary walls
having a nean wi dth about 50 to about 500 m crons,

sakt pfiheghyrmadehsicd@ipduged cRim(1i2p, saédidaliy ffﬁarr:(a:Feutic agent has

form ng said..polynmeric tenplate; (ii), aggregated .

cfy St 250G o Rh efents"dBitt Fhdredian 305t ingf i pieight/volume,
(iwihieh nag@hRGak adedpyatat $n ofe Sabdoalabistecearth nmetal

salt- coated on the surface of said $4 LLOYD W SE

pol ymer; said strands being arranged such that primry
P95eS HRAUIAG:A, dTRAL WGt oFY by 221 Quabout. 30 ~
ni crons anpg rdg?‘l ned Eﬂétv\eér? §a%ggg °t \?%f’éxfh%gflc?al t?‘erapeu“c
stgamds? cheaicdl @onstoguctgehurt her conpri si ng secondary
wal | s extendi ng fromsurfaces of said

123, The pharmaceutical product of claims 120 or 121, wherein the

pharmaceutical excipient is coated to a level from about 1 to about 50% w/w with

said therapeutic agent.

124. The pharmaceutical product of claims 120 or 121, which has a mean particle

size from about 10 to about 500 microns.

125, The pharmaceutical product of claims 120 or 121, which has a mean particle

size from about 50 to about 300 microns.

126.  The pharmaceutical product of claims 120 or 121, which has a mean particle

size from about 100 to about 250 microns.
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strands, said secondary walls having a nmean width from
about 0.01 to about 5 5 mcrons and conpri sing

crystals of said alkaline earth netal salt; said
secondary walls being arrangegssuch that said LLOYD WISE
construct includes secondary pores having a nean

wi dth from about 0.01 to about 5 m crons defined

between at |east two secondary walls. 10 134. The

met hod of claim 132 or 133, wherein the follow ng

maberi atke a%mh'&éulti'cgle;q'oduwwm: 12%, WRdtein saill Qhérgﬁeutic agent is
range of 0.1 to 10 nolL', Cadl2: 4 nolL-', in the

r &AgEd agfo @aid pharmarensfdl excipifafrpiaat erobbsserleated f2Gmtthe group
8%, L& -anas % wherein % w w

IS (ggéyét}%r‘iged in T etleat [ oﬁg{)%sslp %33’ (?\i\rgllnéhawdggeetz (é%f)’fné%‘e

material and the weight of cal ci um phosphate or

C onate. 15 135. The nethod .of any.of cl ai 132 to |
132,9- vt ﬂréli%l&ﬁéﬁag? O EHBHFINGE ARIRIC %%ngég‘? gharmaceutical

t @Il @ Fah PRY LR EPPSIJIgE! substantial Iy without

reduci ng the specific surface area of the resultant
pharmaceuti cal excipient. 20 136. The nethod of any of

cliah s 35 r r risd ng. breaki do

t I%gb'r est ul’{ét20 artFlllfsog)]ﬁadroﬁ%% e%)? ?’c%ffcq%%cil ZE)SJI ent CI%I Rt O ag%mé ﬁ\é\fgaed from
priodgeiuppioasintcg uf i pahrneacei it pbwdbf i dagsude, B aNtablet.
pﬁé6i0| si.ze fron1qbout.10 t.o abo%t 500 m crons. 137.

THa met NG PBFmaT 6! cFiRishs ofshid 0ggshich g epecific surface area
cqay&kg&mggpfgﬁkﬁ@grgggn 25 the resultant

phar maceuti cal excipient into an end product

phar maceuti cal excipient having a nean particle size

f t t 300 m 138.  Th t hod of
9, S, B0 Ty 8B T TRLORE e

déwum abde Tesudboant0 pkfdg.maceut i cal exci pi ent into an
end product pharnaceutical excipient 30 having a mean
particle size fromabout 100 to about 250 mi crons.

- 892, LIAOYRMNaSH prlﬁﬁir_lg-rzbﬁh%{ala%icgf e)&@@ﬁg:l@tf, c&lnﬁhgi.‘ﬁglsz

to 135, further conprising conbining said

phar madegelvem 2 phasmpreritcally a¢reptableepalpratic maggehinton phosphate
.the therapeutic agent is coated onto

?ﬁg@%%§§%§§859?%é| exci pient. 5 140. The met hod of

cl ai m 138&ngwhleruen nhisaidd té hier spetidr comgiaitt the digalviedPolymeric

onto the surfagce, of said eutical excipient via

a

t h h
malerialdr 8 sPRisele PreRt REgPUEH S onsi sting of

sol ve nEo@é&@iﬂg B¢ kR0ltarltrs38a n HENIIRG m AR SPEAN tﬂEWscﬂﬂprising
141. The nmethod of claim 139 or 140, further

CG?]‘ﬁPF‘SPlF]‘@GPihﬁ@d?IWquaF@CWWQIS in intimate association with a polymer
template, such that said construct has a specific surface area greater than about 10

mz/g.

133. The method of claim 132, wherein said calcium chloride is added in a
manner such that a porous matrix of a polymer template and said calcium phosphate
ot carbonate in crystalline form defining a construct is formed, said construct
comprising strands defining primary walls having a mean width about 50 to about
500 microns, said primary walls comprised of (i) said polymer forming said
polymeric template; (ii) aggregated crystals of said alkaline earth metal salt; and/or

(ii1) aggregated crystals of said alkaline earth metal salt coated on the sutface of said
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10 pharmaceutical excipient coated with the

t herapeutic agent into an oral solid dosage form

142. The nethod of claim 139 or 140, further

conprising incorporating the gharmaceutical excipiLb@YDWISE
coated with the therapeutic agent into an oral solid
dosage 15 formselected fromthe group consisting of

rrac tica owder , capsul e, and bl et
3D L O OTets SriAEEd9oR: (e bringie PG TSEITg 2 mean videh

t mﬁmasa&d Gy tag@etu 360 £0@bhNgke RALEJ bB& RAAK IBSEHJ &ﬁéald strands;
excipient at a level, e.g., fromabout 1%to about 50%
2@aigjapnstruct further comprlslng secondary walls extending from surfaces of said

strands, said secondary walls having a mean width from about 0.01 to about 5
microns and comprising crystals of said alkaline earth metal salt; said secondary
walls being arranged such that said construct includes secondary pores having a
mean width from about 0.01 to about 5 microns defined between at least two

secondary walls.

134.  The method of claim 132 or 133, wherein the following materials are utilized:
Na,HPO,: 2 molL", in the range of 0.1 to 10 molL', CaCl,: 4 molL", in the range
of 0.1 to 10 molL’, Template Material: 25 t 85% w/w, in the range of 5 to 95%
w/w, wherein % w/w is defined in relation to the weight of template material and

the weight of calcium phosphate ot carbonate.

135.  The method of any of claims 132 to 134, further comprising removing the
polymeric template from the construct substantially without reducing the specific

surface area of the resultant pharmaceutical excipient.

136.  The method of any of claims 132 to 135, further comprising breaking down
the resultant pharmaceutical excipient into an end product pharmaceutical excipient

having a mean particle size from about 10 to about 500 microns.

137.  The method of any of claims 132 to 135, further comprising breaking down
the resultant pharmaceutical excipient into an end product pharmaceutical excipient

having a mean particle size from about 50 to about 300 microns.

138.  The method of any of claims 132 to 135, further comprising breaking down
the resultant pharmaceutical excipient into an end product pharmaceutical excipient

having a mean particle size from about 100 to about 250 microns.
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139.  The method of any of claims 132 to 135, further comprising combining said
pharmaceutical excipient with a therapeutic agent in a manner such that the

therapeutic agent is coated onto the pharmaceutical excipient.

140. The method of claim 139, wherein said therapeutic agent is coating onto the
surface of said pharmaceutical excipient via a method selected from the group

consisting of solvent evaporation, freeze drying, and spray drying.

141. The method of claim 139 or 140, further comprising incorporating the
pharmaceutical excipient coated with the therapeutic agent into an oral solid dosage

form.

142.  The method of claim 139 or 140, further comprising incorporating the
pharmaceutical excipient coated with the therapeutic agent into an oral solid dosage
form selected from the group consisting of a pharmaceutical powder, a capsule, and

a tablet.

143.  The method of claim 139 or 140, wherein said therapeutic agent 1s coating
onto the pharmaceutical excipient at a level, e.g., from about 1% to about 50%

w/w.



