WD 2004/ 032901 PCT/ GB2003/ 004463 PHARVACEUTI CAL
EXClI PI ENTS COVPRI SI NG | NORGANI C PARTI CLES | N
WA3HDC2A01 ON W TH AN ORGANI C POLYMERI C MATERI ARCEXINB2003/004463
FORM NG A SOLI D RETI CULATED MATRI X, COWVPGSI TI ONS,
MANUFACTURI NG AND USE THERECF Description 5 The
present invention relates in part to a pharnmaceuti cal
eRJABMAGEUTIGAL ESCIRIENTS COMRRIBINGINORGAN PARTICLES IN
ASSDGIATIRN WITHAN QRGANE POLYSIRIC MARERIARIANEDF ORMING AROLID
RETCUE ATEDHATRIXS@OMPOSIHONISO N ANWRACTIURING sXNB USE THEREOF
to the use of the pharmaceutical excipient of the
invention to increase the oral bioavailability of
pB6Fatiptiger sol ubl e drugs. 10 The present invention
further relates to pharmaceutical products, to
processes of preparing the sane and to uses thereof.
5 |T1h¢)@l‘ets¢rﬁlihﬁnt10hh@la}ﬁd’s&ﬁ%ﬁ:t ﬂdW@hﬁrh%eﬁtﬁJaﬂ&ﬁﬁpleﬁto and to its
pharnaceutlg product s congr|5|n one or nore
tHféP%Fﬁ%% PR aa%m RhampeeRfigopiodusE) eferially ol splig dosage forms.
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tracft) of a patient. 15 Pharmaceutical p
oraipiedmfths invantion to cncaersanhenatal pataveittbility mf poorly water
Oliubllc Irar a human patient, may be presented in a
?y S or al dosage forrrs i ncl udi ng tablets,
10 capsul es, powders, granules, pellets or the Iike.

Tabl ets may be made by conpression, npul di
gﬁé‘?ﬂeéﬁtr’rtdﬁv%’fﬂoé‘ HEEAFRYET to BiEmACcewl Bﬁ%ﬂgulc‘;ﬁ to processes of

tﬁ}gﬁzﬁﬁfg the28mWahh 8 rﬁ%eso{he%fe Iﬂ‘li)‘i?&c%@a[r}/the Bresent 1nvea1t10n relates

har maceuti cal |y acceptabl e i ngredients npresse
ttam}etrsamyﬂcti@rpdwaFempblymgmxprmpwgthlempautsuagea\bd kaving poor

SRS of ORhBP- G SR bed S bR &R AR oG pasiene

15 bi nder, I ubrl cant, inert diluent, dispersing agent or
LP;LWI i ke.. Mbul ded tabl ets may generally be nmade by
HPFRGICH RIOSHFE 48Y erakadmitieiaion se 4t anippl patient, in particular 2

an |£p€ﬁne tfe'n@ rﬁ%ﬁgé f&e&’éd@@ gl% Jrye cfg%la ﬁﬂﬁg cg}ﬂhng tablets,

I|qU|ddIuent l'ets may Optiona
rapewes, edwde:espgmlnebﬁs milecshom@ly like. dfabtdnsaiﬂaaﬂ)d rmardeshyft

type nera conpri vvh| ch
B e SR Do B8 B R e BP TR dSeerner

20  ovith gat 3t idbre abeksdty iphBBHiaQfiCalyUTPEHtEbIB @n@edients. Compressed
therapeut| c agent \I\zll ch can typically be provided in
d:ft t§1may %BGW@FC%‘?Y 1:qrameas1pg, ithe saitable machine a therapeutic agent in

a free flowing from, such as a powder or granules, optionally mixed with a binder,
lubricant, inert diluent, dispersing agent or the like. Moulded tablets may generally
be made by moulding in a suitable machine a mixture of a therapeutic agent in

25 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
outet shell which may be composed of, for example hydtoxpropylmethylcellulose or
gelatin, and an inner core comprising a therapeutic agent which can typically be
provided in granular, powder ot liquid form.

30
Delivery by oral administration can be particulatly desitrable for many therapeutic

agents. Furthermore, oral administration can be desirable due to the non-invasive



Delivery by oral adm nistration can be particularly
desirable for many therapeutic agents. Furthernore,
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nature thereof and al so the substantially accurate

dosi ng control that can generally be achi eved mﬁth

or al gn1n|st ﬁég ﬂntnistrg%;on can Iso 11
RAHAGE8E 8 fio #8s AsGrBlly perRE S AloseAER yhﬂéﬁan generally
tﬁkei&lt&@a,wﬁmaomgnﬁﬁtdt%t OLMREIRAIS@atich AnPIIAPLERvantageous
that can be encountered with oral adm nistration,

Hovenres of patioph ageeptabdlity nhdr theeafpres imgeavedpatipet compliance.
adm ni stered exhibits poor solubility in the

physiological fluids present in the gastrointestina

tA pedblefn thapedn iBhéncodaedtd witht @hl sbrhinbitatidnliyswever, 1s where the

esent .significant chall enges .during l.at]
etlil@rape i bRt taBEagR BT %%ltftsgmfrsaﬁa@?ﬁ th P logical
F?éseﬁrlythé §§st&h§te§tm %E%Jc? bf % %quayt ﬁeogﬁtvave@ Is8RIbEe drugs
10 solubility profile. In such cases, conplete or even

smbsqna mgnafltcam s%legg¢%ﬁurmﬁmmvlat®@mfr e gurh r@galtc}p@age form. A
I?% Pn(%resfll te@vecrh% 1 (agn?g’seare cthh{a%geg%]gé t an urafavoralble

trac erio e or
LH@)hIkﬁhtﬁ%)rbﬁlH SI).l suchiIchdve) &mﬁﬁﬁt&mhedlsﬁsﬂhﬂtﬁdlahlssb‘BMOmﬁay not
varlagle fromone a nistration to ext and may
Ayt ‘éﬂﬁ%f}}eeﬁ’ﬂ“% nh% ltherap%ﬁsaéaﬁte t?xﬁéastromtestmal tract

t@Qﬁﬁ@EHﬁé& o RN+ dERYf ﬁ‘ptto he hfo'dH y F@Y@i’ehﬁ@ﬂeesuc@lrdlssolutlon may
substantially not 15 reprodu0|bly avai |l abl e, for

attsmrgbimﬁonmrtﬁ adraingensipalto ¢he oertanidonapilse he patient dependent.
p@ox%se uent%y, e egaé%g%% ag e?‘x? ng [ gg(%teonaftu;l& avaﬂlai)?e SLolbstantlally not
| ;EpOFduRIHIY Yvailable] edribsofptbiinay iheeaeil tﬁh&atﬁk&s bfitheapdient
ﬂbstantlally cogéistent bi o- avai | abi kty t her eof .

F

¢ HRAViToeR bereRle i it dsrns b eastagecrftthy thigapeutic agent, but

?ﬂtlg}’mt {26t BELAASENE B READWhin %gngfsugg’t@ﬁhé’lly consistent
squbI conpounds by drug 20 di scovery t hods, such

a@owmmlauydhw&bf cHerthetmare, diseke piableras g@wetea¢nttyr1€q¢d
ease f.0 er.a

exacer eg%ﬁzdc%ﬁ arruirgzhsa 41 pg Ii) d%&ucﬁo el‘ft oorla%epub%e c?mBoTnc%s by drug

formu S e to Wt er so
| disdavdey akteapt Sich@s a\tﬂibﬂuttbtﬁallﬂhdﬁﬁs tfyahe agb adiedkral trend in
charac erlstlcs t hat typi cal result, including. but
AT RETETe (67 GeHpeaS A8oT- Abe fBRmuIptiop Shaffenges due to poor

biaay ahil Bty inlcha R MY &mn}dﬁl Yh@ﬁn&’ésﬂ:%l@%@&@t'cﬁﬁ‘tacterlstlcs
related to the presence or absence 25 of

ptrhebtyematit sty wim@ng h’et iptdiraived talipivi ctryeto@f w@h, low oral

L A T N R

phabmaceutlcal conpositions adsor bed onto SO|Id

particles which may be further

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
formulated into solid dosage forms. The compositions and dosage forms taught by
WO 00/09093 atre 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 poot bio-availability. WO 00/09093 also discusses how powdered



30 fornmulated into solid dosage fornms. The
conposi tions and dosage forns taught by WD 00/09093

wae@4@aaer i bed as i nproving the bio-avail abi | i PET/GB2@3/004463
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wi de range of therapeutic agegts, including

t herapeutic agents that are known to have or suspected
of havi ng poor bio-availability. W 00/09093 al so

di scusses, how p

A A %2%?%%@%%@3%%%%%&% for the delivery of

P2 QB kb1 8RR, RILEP Qgé‘rﬁs,a&i&aé echnipgad el sbRfion Technology:
delivery of water-inSolubl'e therapeutic agents,

Piinapkss end MechaPomdcPlodnSRestdron Vdchisbolfy(1992) and Sheth, A.

Principles d.Mechani s Pharm_  Researc ol ,

R IS s SR B R Ree SNBRE 5 TRIRRNS the dPboradiiggaee of

?Olﬁ@l\fﬁﬁ[e &bletd, T DGg Devephte 2h8 Endis3S4l Riak@acy, d6€591769-777
ol ythi azide tablets," Dru% Devel opnent and .

| HE00X 1Tl cptraphalcyom diseq sylotipByinpivedcpayping pbitions of

C&@&?QL&QE%&RM%&Q&HEM é@&%}%eﬁvs%v&g' d&}? W6&LELIBt, free-flowing

| f  thera I quid

sol uti ons peutic agents or liq t herapeutic

agempsiible@cavdir py adomsdp ehehqyidfthempédtwigagts or solutions of

cehee o ceG T Beo  iap ool PRoaiy B BeP PR s in

sallidcfoest, Gardsi d ir t61ebigiBed Rguitihedtapehith én2gRBE thewetting

ina 10 solid form it was held in a sol ubilised )

| PipREtiestodtthe thspRaptic repiiaded thatefofp erbanged Propieralyden.

Of1o5Ce L PGS ARSI ESH BOEOY de AR ICELHREIS f%é‘ﬂﬁﬁ@dtﬂé‘éause the

di'ssol ufion.”* However, the application % powder

s@sulting ndirectunop ogyenvgzs etallpibhd pobe eadi seratih Bowabiigt tidg

adm xt ur.g. .%O\I\del‘ %ener ally had poor and erratic

f FOWREPI P RIS ®Shpressi bility properties. 15 The

present invention, however, now alleviates the above

descri bed problens hitherto associated with poorly

s6heipresentniar eptéan, howayemnew alleviatesitbe abovendsserbédhprabems
i.0-availabi|ity. . and.al s0 roduci bi | i of ch .

P hesBrp e Yt PO n bRl R ACHERR, bl bR o asing the

abisavpllabilieh Bad alsphike rapeedidisitity §f adidtiosxhitilityl Bfsuch

good 20 flow and conpressihility characteristics g/hi,ch

EADSBtC ABTHE stalHR BATARR ¢ Phe HEacea ey & raded e Bbiting good

pﬂ&@%d%h&ﬁ&é&%iﬁ&%ﬁ%@&%def WhidReK &Rt hitherto achieved with the
phar maceut ical roducts as provided by the present

| #haaetdeserrileealp dredegdohnticagedumlogy. afyrthatmyre, pharmaceutical

t herapeuti c _age [ ents to.remain substantial.ly .
SRR s o BE by 2o PASE e Sl Rb AR R R o lowing the

athtdpestic agdriror abbes ebyesrihshbshbadllyywhdllyi iatd sudid state until a

chenic

| instabi]ity 25 often associated with Iiquid .
SHRE o MEIRECATRT ISRl AretbistT Cub ph UL PR oE e b rsabilicy
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 desirable 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 watez-soluble therapeutically active agents.
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fluids of the gastrointestinal_tract that can be
achi eved for therapeutic agents as provi ded by
phar maceuti cal products according to the present
invention. 30 It i s an object of fhe jnvention to

Bt A trether pRischRE Bt inEa 1ok piogite ¥ Bharpegetiicehproduct
| T Qg&}ﬂt . R hiphragentisal MBpient of
%88&?%%%%%%k5%%%%%g§6%?8%4 63tbéﬁh%¥wﬁs éﬂ%urther P
ah¢ potsemf inybrtiamvent i on to provi de a pharnaceuti cal
product conprising a therapeutically active agent
together with a pharmaceutical excipient of the
A€ @SLAdrtHeR VB Hck 8P thdinkéntich fo pisvidied phpeetutihl t@pient which
i nvention to provide a pharmaceutical excipient which
thas 2digh sprfacgrarercenbinga VA 3 H%ﬂm@ehleairﬁ% G#1 Y 1ncorporated to

%?!h;‘illp%eethg r&fﬂoﬁﬁaﬁﬁ%ofiﬁc@ftﬂ %@Eﬁg Jlﬁectﬁr@ Qﬁ_@ﬁﬁaﬁéfi‘@g the oral

ssolution pr wth the final "objective o
dribandabitjtyt dfesagt dtug. bi oavai l ability of said drug. 10
The present invention is further directed to a
phar maceuti cal product conprising one or nore active

Rsdditihverteh)is #8E0G1 Afcetbdnot hplRncettal pbdoant omprising

the surface of) the pharmaceutical excipient  of tgf
PIESHTROTAFEIVE BPRLS KHIBHEY PP Gt ted é‘?"r%e@-ge frpYas RofR the surface
t Clil - ' j with the 15
ﬁE§P§:lgﬁnggﬁﬂéaégﬁggﬁﬁQ%%g%ﬁgégggggggggnvention in
an anount fromabout 1 to about 50% by weight. In

ertain preferred, enbodi ts of the present,. . .
i ﬁtia}rbﬁr’e ?rﬁ%c{ %BP&%F&&{]E %"rl.ctlvee apent @3. - cgrg is.combined with the

X€Ipi rises

f S malbQiicaPexlchialtQftth 9 pPesbit MO EAldn B gamioupofryithout 1 to
0. preferably as a tenplate, with the renai nder

cahopt PYorkey Waghtani c material. In further preferred
enbodi nents, the polyner conprises fromabout 20 to

about 80% w w of the pharnmaceutical excipient. The
pinesenin prefemed embbdinfamts hethedpresat éav entioantberpdiatmetugical

dosage form conprisin 25 uni,t, dose of one or re

eI GBCET Rernapaty WOt dodur et shgotodeds
O%Ie@emmgaas S UbhPhee, ¥fijh tHacpRRIdTRCEbliCiak ifX@hicanitetil. In

the present invention, the oral solid, gggage forgl .
biicthgr preferres smblodimentpthe PRFEVRTi COMPLEWE abput 20 to about 80%

C@p@%fethe 8Ba§n£c%9h&tl excipient.

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

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

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

substantially as hereinafter described in greater detail.
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support material can be an organic or inorganic

support material having a reticulated mcrostructure

substantially as hereinafter described in greater

detail. WD 2004/032901 PCT/ GB2003/004463 -5 1In

accordance with the above objects and others and in a

finr 3L o RBRECith e aPERSEBEcts AN @ drO B @iOY IfQSasBect, the present

pharmaceuti cal excipient conprising a solid, i .

rietémignaprontidranmbermacsusicd excipimmt rrmpiriingony©lids eeficupted matrix,

\?ﬁ%g%ﬁtys ?%g%}:g Cclognorryt?rsg ’!F'rl(l: a2t taglr%:ngsf 11’151@%?%3}?1%&1'69 h Rsociation

plidh ah iokyardd pPRhRSic\whitbridl, d&faies\ hlitynof poues athgemehn width in

about 0.01-580n1 and has a specifLé surface ar?a of aL

| BagengsRiRbout AP 00pimepar 4B ¢ SPEHEC FEHfrad ER AT BF lcpt@bout

PRESS. IT5ete BiGNE LS WAhREOHe a&mls- RGAMe AReidf abSut 0.1-500pm

preferred that the matrix has a specific surface area

ofndnio isnpreéertdviathan Beuna kOt R/ ecifio sTifacpaeeof ing mpee than about
ru§ are not generally of a uniform shape or

cr0%/&ect i on. For exanpl e, when many enbodi nents of

the invention are viewed with a scanning electron

nm croscope,. al though a few appear to be ﬁircular in |

cHersBotsaét mmapstredpt spptabbres UARERsIRS Hatigss-section. For

' &{aﬁﬂ}l'é,%&he_‘ﬁriﬂ% SRELAIANDts EOMeliBCedHHNRS §idfed Pits a%_@anning

specification, the nmean width or size of the pores in

aelectnpl migpsqpet aldrough a fee appeer focbe oircwddr iarppowstfeetion, most of

phar maceutical product described. in thi

DR roteght PR ek REESRL "Rliony Stdre pamppeof thie

OiReEicefioRf tha ntdahGhidtl batizbet tikspaes Al £aampldalr doatibhef the

nean_of the pores' apparent cross-sectjonal areas. It. .
CAttie oaek apTPHica P PEeR B Pogecs ééf'ﬁﬂbﬁa in dhisepgification, is

”21 &Qfaéﬁ:l%i e aﬁ%eedi%ebgp bEl Qﬁclgfthﬁth?oﬂﬁts FainXar&f equal to the

ot her 20 pfg%u t I's taken at a magnification and from

amdan ef theoporabiiappacihe ardsy-sstiows] arepor B cadibstdetdsgiipeshas follows.
that is represent.ative.of.the sanple or tion, of

acFiins SREREP BiptoRitRt of 4 Han R gmeeion PRLL Rl orogper
aﬁl%@u@ff isedledh £fa ﬁlﬁl@iﬂb&i(ﬁﬂ HPR6LS HSedtd@nvhidRatddflgdhows a pote
and the nean of these neasured val ues is cal_cul at ed.

THetHUgiPet 1Rt iSreptseener it o LRAFBIMARCTHAD A dartey o4 0ther
t rotdl&@t. r@?tﬂ %ﬁgaréﬂecrggr—fe%ﬁoffi’ﬂii@éaem each Qw?sthc,s@EIHlQE@i_lgrs] eigﬁtlen

areas 1s calculated fromthis latter value. TI
amearead and desmsacbf drrat nepagediralaes ponkulaged. nEhediagmeter of the

ol 0832 25 LR GRh AL sRRRD AL Beds®a ARAN R s Xectional
\Y | e
areas is then calculated from this latter value. The apparent cross-sectional atea 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 area in a similar manner and can be determined in a similar

way.

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

microscope, most of the inotganic particles appear to have irregular cross-sections.
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scanni ng el ectron m crograph. The "w dth" of an
i ndividual pore is related to its apparent

we@e@d®3merti onal area in a simlar manner and PENGB2003/004463

determined in a simlar way. 30 Likew se, the
i norganic particles are not always of a uniform shape
or cross-section. For exanple, when certain
enbodi nents are viewed with a scanni el ectron . .
g tBS BB e b &his éPeqlg%‘qoﬁ‘oF}Q‘a‘i‘?F‘t“ W&ﬂg.%sgg OiﬁE% Krorggpic

Vigelbd iheOUkle 6F BeRiAESE éhQr}ﬁatrMDor’-QQﬁ{;D&%%Q %harmaceutlcal

CT/ GB2003/ 004463~ -6 For the purpose of th
predidtideadriled, intthie smﬁcwcdt s dafineidae befngt mal mﬁgahmeter of a
é:hICfeot?’ﬁte Bo, dgrarrrl; a%é%j ﬁlucagl OerrtnI :Qrp ?P gleglgl(sr gg}&réa)%u%l% %parent
S:BmLsfetﬁ@ﬁdl @QPeasi 3t chef H)eﬂ&éieﬁﬁmb& 2§ Goliikal Atseadrhh% electron
dianeter. of a cjrcle that bounds an area eqcil
FRISFPESIPR b2 SHBPIGARIROTHAR Of theatiippapdst product is ! Sken st a
qflrl ?ﬁ&@i%h'a%@q{roﬁr e(ﬂj?ectlloh With @ﬁaﬁf@l@&% B?gg Sgation of inorganic
ows. A scanning electron mcrograph of~a %arrpl e

qmrqudcst th@nlsct&pthleOﬁﬂt rsampbrorcndxepnmf(mmmc qrythgquwdatt The
saﬁgate%gﬁroggg% Itgn %Iﬁ"‘ 0?%‘%]%0?% %ﬁlevgstﬂ)l% 1n?rgCP spatrtﬁng ¥ then
tri@isGald @fd the en@araﬂ thed mptddornleds ipailealtedl me’mﬁmeter of the

product. The apparent cross-sectignal area of each of
tafele fhat BP‘énqsr?é‘rﬁﬁﬁ PEuah &9 theemedn Pt thengRrgOIRUE S pppatent

apgkst J&@u&@ﬂ%é&% id BRI IRasH @cgmvﬁ'J1§JE§tef Salgal auk ag Qrem cross-
The diameter of the <circle that bounds an area

tsectidrel pamich 1nh1@aanyﬂga¢ir:¢s tharareacdiodle cappageetion of that particle
fv%l?l?fz }ssa‘epgalreglr%%fﬁgsrgl Fl’% I}:}zen%cgggmcgl_lecgré)cr:ltmbcﬁo ranﬂlt li"lhs “Wldth” of an
1HAQIKGRA] & opadnlid §ix@tcle&s kdlgtedri8ats Qi)phﬂ'&ﬁt 6ﬂ’d§§$cc&ﬁﬁ1ﬁl ﬂi&a Qf a similar
t hat partl cle which is apparent or_visible in

JesHir Agd s O 5 TIRI O rapmilaiay - Wheprne gfforgﬁni g)arucles are
sﬂgét\ihg&igj _RALHan 'f&llcp\@sr Eb&d ﬁlel for é%!it%t t@Qt Rid fafan width is equal

appar ent ‘cross-sectional area in & simlar manner and
carthbie ndepeliahered Ifhaacai b tharcapmin cantém atmet& amdrtgabw@ments

s.are, substanti rical
f%)hﬁ %fhvenP8Peté‘8|1lﬁ%rgf‘?11§tpaf‘ﬁ°é¥s arﬁge 4 "‘°§?tﬁ“ §L%1a 6%11’“‘“"{“ rOSs
tsaefiénalresss dhd B heasurkll wittSref@Bn&etd the p2#if &ouldefes thhnwill still
aspects and enbodi nents of the invention, the
i REHpAH né“bé‘t“ihi tpedust-e fused together, t hei r appar ent
cross 20 sectional areas can be measured with
reference to the grain b.oundari es that will still be
aZEipatreent“spcpiﬁq smrfa:emr@d Uis tusedrethiespecifcpaen to desetefthe surface
al ?&? R&Le | $nit %glghlc of a ma%en eC I Jeltgr?rg&lgcp accorv%grg1 ?ct> ?nternatlonal Standard
ISO 9277 “Determination of the specific surface area of solids by gas adsorption

using the BET method.” (reference number 1SO9277:1995(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 20-60pm.
In other embodiments, the mean width of the pores is within a range of about 0.1-
10, preferably about 0.1-5um, and, more preferably about 0.3, 2 or 3um. 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.



area per unit weight of a material, as determ ned
according to International Standard 25 |ISO 9277
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by gas adsorption using the BET_nethod." (reference

nunber |S09277:1995(E)) C In preferred enbodi nents of

the first aspect of the invention, the nean w dth of

the pores is within a range of about 0.5-300, 1-200,

3-100, 5-80, 15-70, or 20-60m 30 In other

g rROoHe PR PldStor HREindRER i W £Hk1e ferd 6y el Qh @B FisstWspdvt b1 @he
randge of about 0.1 10, preferably about 0.1-5m and, .
royantiongpdreasyyaliino and fogthezgpregation phinoggatieparticles to comprise
preferred. [ t S, ' S |

RSP SERE AR Syl Byl LogR° ThoRRE) hdn of e
Qeidhsicgndicley ef aysblsyp cdiployed i padlotiblyl #hutBO1-60pm and mote

a

40n2/ g. WD 2004/ 032 / 003/004463 -7 It is
SEERETHEIt BHRDRLT Abr e Dar h (B 1 GnIeByBES BEfaably, about
f0.1.95. @SROW: P3-5hRE Id MEEOLIRRLRnBE 6 Mhakdidiheo PRd particles
for the a gregation of inorganic particles to conprisSe

aerqrmtfdls o }nq;gaqﬁ sutesiad chybe bgggeiemayoabg{ltqqq]gabout 2pm, ot

rystal s. e nwdth of the 5 inorganic particles
3?*%??%%%F%q§%g§%8P§@%%nis preferably about 0.1-50m
and nore preferably |less than about 30, 25, 15, 10, 5

or Amand, even nore preferably, about 0.1-25 0. 2-10

I (OB e PRC BB R GETERELIR TRE A5 Uitk (B TREC: of te
AT e Bhe Pbrel EYRHALS pAak P DERDE AP tpRN:é 2 kv headin e primar
betmeeﬁ'aﬁzﬁ%fozl gnd gbo&9n0.2n1 orﬂggﬁﬁmeen ab%ut % ay
ardenbaoista 18m widthiaf 2bgpt AS00pmetndrate defipedrbetyfeep figructural
A OAE B n%?rggnot%%%]&%x%ﬁe@eggfda%%Fgges %39@ gtrné%fap $idgh of 0.01—

I NVERtT on, € pores conprise pri y and secondary

PIL@S andVBe difthetl R thi isfidrsyrucpailedehaue, mdmbamedndviltlobf the

about . 2-500m_and are defi ned het n structura
STCEMMILE PPESS R FS§ ﬁ'ti‘ﬁ‘wt?‘ﬁ é“"r‘?&t‘Y‘gﬁf gfﬁ’é RS § por es
have a nean width of 0.01 15 10m and are defi ned

within said structural elenents, and the nean w dth of
tlneaccosbondwith apsresd pspecegttheHanenting thetmisiravidedp

the primar ores. ln aceord ' ;
SeRE TN BEBTPrsaPuPPEAL BOE A BBSADL RSO e
Eoch iR 8 n GOEARAMIS inGeal SN labsbciatiohivaith o etzamit polxmeric material, a

wherein the matrix 20 conpris i no ic materia
i mﬂaaé%eft BEMAH RETCH VAR DRGEN Wﬁ%ﬁ%’?@ﬂ égﬂﬁv@r %r5|d,eﬁaecl‘ between
A eHlc@hdaf YeREnRIFHIBEY IO B Mhirlk, 3 plBaLy M fdfeBo@farpBots with a
2-500m are defined between
mean width of about 0.01—10pm are defined within said structural elements, and the
mean width of the secondary potes is less than the mean width of the primary

pores.

The excipient, in pteferred embodiments of the first aspect of the invention, can
have a specific sutface 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 primary pores is at least about 5, 10, 20 or 40pm and, preferably, no

more than about 300, 200, 100 or 50um. It is preferred that the mean width of the
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structural elenments forned fromthe matrix, a
plurality of secondary pores with a nean w dth of

W@ b3 D1- 10m are defined within said structP€EIGB2003/004463

el enents, and the nean width gf the secondary pores

is less than the mean wdth of the primary 25 pores.

The excipient, in pr eferred enbodi nents of the first

aspect of the inventj 8 have a specific surface

A RPTISdnat legst ! o*et % 1 10 0% orzp 1}5tn 201 pY eréh no more than

oL 5P%, ef, qrbi thmOfIn %Qrﬁ&lér%bcﬁﬁm@ﬁts%é Girs 30} sle@ond aspect

preferred enmbodinents ‘of the first or second aspect of

tdfethe myeemtioonthettheanmesith ohitltt brigiryt perepis withip ﬁpmngs of gbout 2-
40 re

an%)résta"t%w’gn?‘gg% ! sb@?o °§§02@%6ng1th%ﬁlea£“’f‘§t% Oa%% ‘écroﬁlélary pores

tibatithide rimanoMibduh0afs the 116 2004/, 03280dbly, at least about 50, 55,

PCT/ GBZOOS/ 004463 -8 secondary pores is at |eas

alPedP> > @t 9500 obthegiriparyRosaghavs devickthprtpterplly ﬁﬁrﬂ@Parent width,

ttﬂ%m gge&Qéit than the m%an Iri@th0s £ tilmseécﬂlcﬁg)f p}%él%y.l ? is also preferred for

ct of the

nmbodi nts of the first or second
m\lwt ploot %0085, B0yR Yt 96/ bhereprecomdayy poresgoibgve a width,

- 50, .10-200, 10- - 100,
e ey? oh ARPFRL wROR e oo R EECea AT fsh ey pores
is wthin a range of about 0.1-5, 0.1-1, or >11im

Preferably, at |east about 50, 55, . 70, 80, 90, or 95%
ofhg ﬁéucﬁ\“iahﬁ]??leﬁ%?r‘é§ Beaipcha foita ok Prigtst wrlbBpt dafine the primary

2#8}% SRb Mh QBHx;pns& Q‘fi‘liw'et\ir§rk(~:]c§fes‘%l;:@Iﬁdatr§71 %llg At r@i@ﬁﬂe Wled;elaondary

t He secondary pores. is also preferred f
| mass. dboptinBey whlbs, pi‘eferﬂl@x, h@@q: a@gme2@5%ddf of hhzout 10 500 10-200,

STERMIA YO0 PGl Ml R SGR P g o oo

tmm_ysrdrrms}zpﬁpr es. 10 The structural elenents can be
inthe formof primary walls that define the prinary
pores, and can conprise a network of secondary walls

tﬂﬁaémﬁ@élhféﬁtst SEns %&Mdon@ 9§p%§t og&% iREd ARy tﬂ@nhélx can be in
preferably, have a nean wd t 10-500, 10-200

20e X00n oif a]pfhax'éﬁm of‘l’dgglcmctx@nquf oghhis p opyrredrer mbteyl,al and }
aeameanlvm thgf.?bout.lgto.m-(g or 0.5-221 "21 1 h

SABERAPIFEEECIST Of HEtHiabdP Brel BioieOulse prsare fyrmed. In suc

| diedHlitn@Ats, ithe prettdreX tiRRhOPritvary pHiRs b WeAbd detween adjacent

plurality of aggl onerati ons _of organic polyneric

reacB prglomssionsn dhg AsBlonparieny @8 ToFm fegasyingpus ptgucture defining

Whi kb6 SR6ARABL Y pores are formed. In such

The inorganic material employed in excipients in accordance with the second aspect
of the invention is preferably particulate and, in preferred 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 0.1-50pm. The mean width of the particles or crystals of inorganic
material is preferably less than about 30, 25, 15, 10, 5 or 1yum 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 ctystals of inorganic material can be between about 0.1 and about

0.2pum, or between about 1 and about 15pm.



20 enbodi nents, it is preferred that the primary pores
are | ocated between adjacent such aggl onerations. The

w@owhosmrat i ons can forma conti nuous struct urBCT/GB2003/004463
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defining a plurality of prinegy pores. The inorganic

mat eri al enployed in excipients in accordance with the
second aspect 25 of the invention is preferably
partlculate and, in preferred enmbodi

dhpsarariF pe Ya*rf'eflceaﬁtegalnﬁfﬁ EE S PR f;ﬁr%tforoﬁeg%ffdef%ect of the
QMenﬂgisf@in}ﬁdQQHMdrgﬂng ?)Xﬂc@éssbr mdteBa e i MhfixOfnd B8 form a
particles or crystals inorganic material is

peeplrabinythe mctrg@mc paritgesoft ratf@ml OWhesohg pagamisep keraeric

the oF_Cr

R e L [

20ticlddd Bihd ,lat@3tan HmroatemOmﬁb&he patyhnencahmpuata 1n Rch

2-10 or 0.2-5m ]n sone arrangenents, the pean w dth,
(?Fn‘—’t%?émﬁ%‘ist fhe|seonsiary, pytes £p8 bs@g gﬁ‘é‘? ga‘?ﬁe&n RdiAsF POt
%S tieen about 0.1 and about 0.2m or between about

about 15m WD 2004/ 032901 PCT/ GB2003/ 004463 -9

The organi c polyneric naterial can serve, in either
tlggare I‘St %I;bodg.\gond %‘égeg rrst a esrelc% er\}/‘)eegttstq%r{he SI%QTCQIZIQQ the

&ﬁﬂr&%nﬁi@fsmsﬁenthﬂymk ablely dfain dggeeglaﬂOﬁ @amﬂlc&gﬁlﬂb tphodcds in
or material., Wien the organic ?EFIC F gl
FasP AR tio Tt i PAIOSSTHT PPH@‘F’I‘P&F*&SH% 3 Gt i egied embodiments,
rEﬁE %&hﬁient E$n§1§s REsehanyesk Jo@él of PR kb ates of the
ter to be coated onto t epoynmlctemﬂMe I n

such enbodi ments, the secondary pores can be defi ned

ween adj.ace n anlc rt| | es.

C&a‘ia}PeB’i"J&e%?dn‘ffﬁé ?oll e gt slé‘é%nnl o iads cﬁue{ 8% SQ aspect, the
| phaembéditicall dxRipiddd d¥Bdprisks €OAS IS Sesaittui QB?V(yb}Onght of said
sol ely of an aggregation of inorganic parti

|l e
RAPEPEs Pt Oh tupPlateg ant EhotsmAPs eOH%%Pf %alg PF'ﬁtmceuﬂwl
féycgﬁé{t REHrREL &dd mggﬁlgﬁmﬁdes Jrr}ﬁat%ﬁﬂ'. Wneéyi:taﬁp&ﬁb§&1§mnts,
essent 1 al or soeyo he matrix. In certain
pragf pasluymdne misoekiawmttemplate marnpmee rftérorrbpnt 2 &0 #bcrlsttSO&{f by
Seco har tical exci
CErET SR Pt e PP ERE SR ot P St icf s of s
RSt AR EdiRicABd R Ipiat cdlinprasep ba& enongmﬂctgamdlm mmgm

portion of said_pharnaceutical _ exci |en
SBeth thadrgeasy enpareadpasPes At be Sultstanity &éPg%il‘}‘}? especially the

qg@ggigz?g said polyneric material or tenplate
conpris rom about 20 to about 80% by wei ght of

'sai d pharnaceutlcal exci pi ent, andthe remaining

PRI It% the f1rs7c’t angl second aspect of the invention, the excipient is preferably
particulate and can comprise, or consist essentially of matrix particles with a mean
width of up to about 1000, 500, 300 or 250pm and preferably of at least about 10,
50 and 100pm.

The organic polymetic material employed in excipients in accordance with either the
first or second aspect of the invention is preferably 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 houts.



20 pharmaceutical excipient conprises said inorganic
particles or material. Both the, primary and secondary

w@ores3wan be substantially spherical, especi abCGBR@®3/004463
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secondary pores. In both the_fhrst and second aspect
of the invention, the excipient is preferably 25

particul ate and can conprise, or consi st essentially
of matrix particles with nean t o about

dt h
T 020 PR 6rmas B AP aP e fyr b Lost Pihsespecitly
%ﬁpﬁ% i lcelﬁﬁos%@qnaqgmoxgglﬁylgélgﬁ&ieg RebydBELSlyat er i al

in excipients i h accordance with either the
&@difdmysﬁhybﬂl@em rhddascppmpybq‘eﬂull@ee,|hyvlmwpmpﬂl@eﬂwlceﬂulose

fera har maceyt II
Pty By Bl e sy SRR B BNk 1
I}@Hﬁd}&gg hg%tﬁwfgmﬁgtfgnemv\%%g%%eo%gl? akbhgivgeylcelldlose, and
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T@?(hﬁ&@ﬁﬁda% dogyhc laylds)o pyBobthoesaktsy bol‘yphosphazenes polyalkylene

r oxXypr o yIceII | ose, hydrox ro nmet h
@ércp il apglere g’é‘“rq i Yfégfs ‘rpaygbe ﬁf}ﬂﬁ’&@y

E}%gl? oxggf?q_pﬁéﬁﬁhé 9&1951?@ sine), and }I?IOIF,C lutarmc ac1d) may be utilized.

opyl nethglce | ul ose, el | ul ose, sodi um
diaalhgd(ynmlmﬂeaeddc |2 pely (antdc a<t1ﬁ€0r1m4ée) @l /TRy ks

%%‘Pﬁeﬁlo SE}OIY%%%&I?& ac?(% %IX% Qge%c?gljpé{"ﬁn& aﬁHGDQ e@ﬁ‘ployed.
rroumye( @aryhamfywhchME dajtable mi ys(ehy dhopysantioxyhtion include

aC|ds) pol yort hoesters, sphaze
iyt eh s P Gar e g Tl B Ot B0 AR B

enployed For exanple poly(an1no acids) 10 such as

pol y-L-aspartic acid, (lysine), and pol y(glutam_c i
a’thj])olmynbgmgtmdl|1ijdzferab£¢(|aaplga@m@gtp@m?%pg:eggg l¢ g, including

qgl {p%)é?ﬁv acxéd§%38 | ?Lgells( %ga};ﬁ;/ig\h%i %algég?%? mannags, vegetable
Mi'éﬁrag :’i%{rfla’:tlaﬁ %uhﬁkz&ﬁﬁﬂh pyeth, aghll lidpaqotly reciakichgeenan,

are suitable for use In the present ventl o

CERRIFYAY %hlssrsamlgnm&%wﬁrcﬁfﬁﬁfc%f e PN 4

WW& bf agrf of B fb@éé’d}ﬁé | PuftRéedaal 1&%11%%&%%1@!11% which may

ceutically acceptable gum |nclud|ng but not
| bfmlieé'd ih she preshamingestiod melxlsite hye are eeirfmiged trotesig, catechu, salai

mann U
iy ﬁdbglcﬁ ée"illpnéng acrogmgs §§1 %ﬁtl&ég%ﬁgf §1’§l‘h, BH{ olobium
C&iclcRghRMAMmastic gum, benzoin gum, sandarac, gambier gum, butea frondosa-

aF 658" el | cl)'iy Ataitio acids)

(Flame of Forest Gum), mytth, 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, lycopetsicon, malus, medicago, mesembryanthemum,
otyza, panicum, phalaris, phleum, poliathus, polycarbophil, sida, solanum, ttifolium,

trigonella, Afzelia africana seed gum, Treculia afticana gum, detarium gum, cassia



tragacanth, chitosan, alginic acid, other
pol ysacchari de guns (e.g. hydro colloids), 20 and

worzoo08281 of any of the foregoi ng. Further exaP@l/e82@B/004463
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specific gums which may be ugeful in the present
i nvention include but are not limted to acacia
catechu, salai guggal, indian bodellum copai ba gum

asafetida, c i gum_.Enterol gbium .cycl ocarpu .

8 FR GO0 s SR P USROG g b giobose

gj\ﬁ{] URSA ool RIBo Al FiQ88 ImiRiTks of Wy 6f theORF&HoidmARAhe like.

ar gum~ wel an gum gellan gum 25 tara gum | ocust

begn gunllcarageenan gum gl ucomannan, gal actan gum

S u al.ginate, 1r nt hy, . ' .

SR8 3 R oL, PSR AL DDA AL oo

%er'ﬂeeﬂ&d / A @kfrialsadrapolydaghmidghatdteingaml mixtures thereof.
ccaroi d/ Yacca/ Red _gum _ danmar .gum juniper gu est er

dirriericdiFampias iadude stnhac ghth LD 6&”6&%%%%8%% f‘fb“men-

and cultured plant cell guns including those of the

plants 30 of the genera: acacia, actinidia, aptenia,, )

CBirdiobrmhissmatchinkfasmingithednotganis, pagticles paployk i sepients in

hor deu I a. lycopersico S i . . .

L RGPS T 0B S RSS90 g s i

%%!cip@édﬂflfi) ad&@#d‘a&iaé kaghible insdnii@n’ sssekaimdiagpett, ichobie sihica or, more

trigonella, Afzelia africa eed gu Treculia .

e Ren AR RGP CLE0TS ShEP 2BUR] a0 Thich prefereed

Pegﬂn?ﬁ%qggl{lgg 2463 m ¢ ﬂ-és_p@l'dm, cHhaPcAHHhatEl @3Q@RhSsulphate, calcium

africana gum Col ocassi'a esul enta gum Hakea gi bbosa .

gaéﬂmaftdg aagacgum hyslebdde ghd calniuny sagnenivp gpeongie @ejorpite). It will

t or egoi ng, .an e |like. plaural i .

cANCYES CTPJ%%CC}%IC% t{‘%eang 510? rrnécr)ﬁ%él Ar?ujstugiﬁ iag%hg% %é{%is? fts may

SbPérah R E® tin P el Y FEleted Fatle pohorpliempp by pacidwdarydeantageous

proteins and m xtures thereof. P efﬁrred exanpl es

| foeugREn SherRiReeAt AR tiaBx Frelirable she B YIRACERCcaly geceptable

alg LR §0QUISANEAIPIE! pRlenf ORATRA AL 120 YABIiktestinal
par#gg é?a%nplgyed inee;g?%ié%t;nin accor%ﬁ%ce%%ithl restina

t trectfdfrasturaspedby ¢f-gt hiea phvehhdtenen alveittiheandabeni- - The most
mat eri al ed in,10 excipients .i cC f L h t
BB RS saBnane BP0kl BRABLADER dlciiin'Afbonsce
pPreé lﬁfo@b*)befeﬁ?cpfvtm&hﬁ&ﬁ&uldiﬁﬁlphaeplﬁné ab lgydabiyabhtie, barshie and
netal salt, q ich preferred anpl es incl ud .
ceicelctim phogprat endche B PEAFISET GBS Yafelsii catbonate ate calcite
S M}(P%Eﬁte. Gal &4 pl%féri&pétﬁbocﬁﬁﬁﬁﬁs;q b lﬂ)ﬂﬁtﬁﬂ@'r&?ﬁhg%aﬁi&‘}naterials
cal ci um magnesi umcar bonate (dolonmte). It will ~ of
couwrisdudel mppeestiptead that any pol ymorph of such
al kaline earth netal salts nay 15 be enployed and that
sel ected such pol ynorphs may be particularly
atly adttag eRbsdinh@lts US hd presdirt ipredsion] theneiptiéromms matrix includes an
Preferablg, t he pParnaceutic [ 1y

ma

effervescen terial.” In certain embo&ment? (t:}?eeie}cﬁllks)lo% 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 effetvescent 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



inorganic material dissolves readily at a pH
encountered along the gastro-intestinal tract of a

wheovan3ddei ng (e.g., at a pH of between about 1P@GI/aB003/004463

10

15

20

25

30

about 7.2). The nost preferced._al kaline earth netal
salts are cal ci um phosphate and cal ci um carbonate. 20
The nost preferred forns of cal ci um phosphate are

hydr oxyapat.ite, brushite an tricalciym sphat e

R e Tk R T e e S
calzhitfrelyaBdlyVidk akid &mpshea@ bt didefBérebReneebuple may be present.
enbodi nents, "a plurality of inorganic materials are
included in the excipient. 25 In certain enbodiments

(ﬂl clteﬂginpern?@c?d}fnfebgvmﬁl'e %QCSCLPEVQM Ip,la%nstxc iedV8h lak&ordance with
includes an "érfervescent material.” In certain

ahb figit e Rt cortdhespie eicd flidie Giv eaiftioh ven defused es e @mecursor to an excipient

material wll, create bubbles within the t.ri,x that

TR esst A Ths T PEShA] thor Bt B P SR pelow)
Certain effervescent naterials for use in accordance

wWth the present invention, include for exanple .
difaethitdsopent, deupyetionplevidss aphormgegrubical REP3t SAEPPAISIOE 2
carbonat.e or bi-car at e. ' e 10 ' AP .
TREPONE et oBHERNISNAE: RAAD S HABHE AARAD o plusaliy of
faored with aadeq width wddiinities raage ohlgouti C0hE D gnaftieferably, the

anhydrides and acid salts..Suitable carbopate nd
Pt HEER ST IS, VR SBIDIG PSR C AP At 2 ko In

DO RInGY, d@&eﬁ@sﬁthenﬁba\ﬁ%aidmrﬁ&;@maé BeerPisad S URR action of
i car bonat e, nmagnesi um VIO 2004/ 032901

FET eB20eRby4dcdscreten dizpepbiishelemeti-um gl yci ne

carbonate, L-lysine carbonate, and argi ni ne carbonate.

Al ternatively, only the acid conponent of the

el iehvastend Lot moagpnibeeprasanthe atllensc pattallp crystalline.

enbodi ments of the present invention, an excipient in

accordance with 5 the first or second aspect of the

| IAVSRE:R &SRB B HBESE @8 RciPleAf W SQbrddhcdvifXeRhBAtaspect of

inaccordance with the third aspect of the invention )

(thiiietentionddeqrirbedohptionimpry #nd tecpedus peets, whisin the primary

IV EELQN, REOY qugt% S a%%%E Q&ﬁ)@g%& CneH arg)&(‘éhﬁéc? Bbiween structural

é%npr|3|ng a  porous networ Tuse I'nor gani c

edlefeit Sormsal fopethsanktridefliendengndarpburealtiayy aoheanl@idth of 0.01-

pores wth megn width within the range of about .

B 1ot e om ALy e Db e Ao 08 it gf the

V\éegglli‘daw g%lﬂes'i§ 139 tmrt%ettﬂ@aﬁ_ W b e, promedy For3. Pheferably, the

preferred enbodi ments, the inorganic el ements have

beem Wikbdfithe pHmaar ppisa it legss aboetd,d Op P oatPwsp askd, preferably,

di scret e adj,ac h R 5.4 o PEEF BLLETidth of

T S SR Bho o0 16 BPROLE, 1ER bedcid MaPhfE fibhRGiaen o

Cih¢skédddafepodes ipitdtas abouehdhd.0% ri 9. Iofm hhé, poebirpblgo more

' Raacgordance Wth fhe Ho L gL RSReRhs A bout 50, 55, 70, 80, 90, of 95%
of the primary pores have a width that is gteater than the mean width of the
secondary pores. It is also preferred for at least about 50, 55, 70, 80, 90, or 95% of
the secondary potes to have a width that is less than the mean width of the primary

potes.

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



the invention, the pores conprise primry and
secondary pores, wherein the primary pores have a

woreaa/08d9dt h of about 2-500m and are defi ned berP@®EEB2003/004463
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structural 20 elenents forned {zromthe matrix, the
secondary pores have a nean width of 0.01- 10m and are
defined within said structural elenents, and the nean

w dth of the secgndar is less than_the

R Eh ?5{16 PHEASF T %;Prﬁ%rﬁ@% Fef é‘i‘%‘tﬁl‘i}ldg{ REABYGHAY->00, 10-200,
wWlidp of 16 tﬂ@ AL 'W%cgﬁﬂﬁ walls %reke@ﬁﬂ} 18R0Utméan Wllith 39 about
or 40m and, preferably no nore than about 300, 200,

1001 -5ro802pint | s preferred that the nean width of 25

the secondary pores is at |east about 0.01, 0.05, or

0.1m and, preferably, no nore than about 5, 3, 2, 1.5

Oln zllfﬂrnﬂfv%fe&ﬁhaiﬂnylenﬁt tHe%&Iméthﬂhc&ﬁdarﬁﬁ witlh) the?ﬂurd%pect of the
or 95% of the prinpary_pores have a %% é?

grEgtian defies eHluiiano P eeh YOR 1 WEAn FELGRY; @1 Béffies

It is also preferred for at |east about 50, 55, 70,

80, 90, or 95%of the secondary pores to have a width

t Flae mosgdrecseletnhatt arh éomqh pes fetalhlyp franmen pmqmgamy maggxial of the
Bti?a:‘tﬁjé: r esC elrefscf al%l'ltﬁrtgﬁgl Ic%rétrg?ﬂéts th%%q"stbaend s&cong ’ztspecgg ooff the
CRNphtice a networ k of secondary malls t hat define the
secondary WD 2004/ 032901 PCT/ GB2003/ 004463 -13 pores.

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

aﬁQ&i&mﬁ% 1 AQeori@ndORith RO T:I;llgpas%rectlgf 2QMhvehiRnS EEEQ&QB{_)Y}’ are

preferably, have a nean"w dth of about
opar@cﬂat&mnd&ahrcoamreﬁnat torsise wirodiistneSpartinles exidi pivem width of
or th|rd ct f, the [
(h% Lg%gﬁu%(‘m 0% %/gd(}fm 68}1 a{%ﬁr 29c least abcatftgh\{)efm)b 24 100pm.
O 01-50m The inorganic elenents are forned

preferably, froman inorganic nateré of the tu
QB EpIcBERASEREARSE WHE RO AERRSPOF: PhberpTLtiof B eapHe consist
%ésgﬁtﬁéaﬁlg%fr SB gy 3P i ¥&Rb1iL atﬁé%ie@ﬁ&ﬂ§ s in accordance

third aspect of the€ invention, preferably,
are particulate and can conprise, or conS|st

R P D asDr BRCuEaER o P FETaBr P b o Pregs B e mvention
abahavkQ, bl daﬁ]:ﬂtyllﬁ&[’ﬂa range dDOC2PI 6I"gt/&ni ﬁma%pfe(ﬂacﬁbl@ in the range
W th the third ct of the invention, fﬁigfer

c®h@2310.7 scé‘ht a §F aotp ispaityinghe angs q 8 g’é‘ﬁl’“’c

e{;&?&%ﬁ-m the range of 0.5-1 g/cm’.

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 recorded. 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 directed in part to a pharmaceutical excipient
comptising a pharmaceutically acceptable alkaline earth metal salt in ctrystalline form

coated onto the surface of a polymetic template comprising a pharmaceutically



Exci pients in accordance wth any of the
af orenenti oned aspects of the invention 20 can have a

whelok/oswnsi ty in the range of 0.25-1.5 g/cnB, POI/E€B2003/004463
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preferably in the range of 0.25-0.75 g/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

ta qr,}:ge];% he%%rl]%gr)l/czgjb[wt heﬁ&i&é? %%ﬂ?pqt%tﬁtr%/y&t?gg? gﬁ?ﬁa{:‘?éqt %ﬂfa%g Ia?e% greater

wehghedzynto a 10 nl graduated neasuring cylinder,

avoi ding agitation of the sanple, and the nmass is

recorded. The sanple is then tapped 50 tines and the

vol une recorded., The tappin rocess _is r.epeat ntil. ..

bR SRR RS e Ao 800 B D 8 PR Sy i ring o
ub Yoadti€ cedigtitlpadsechthdly bife phanssceaticAllCiqaepmable alkaline earth

I vided by the_bulk volunme or the tap vol une . .

r@gﬁé 8alt ;‘pecFrwta@ge faum B HeERgte P2ARPSHLCG it 2 pokygnetic template, said

dci:{ngg'ﬁ&?t%aivfhfp@%#eclfﬁ &rplanim &atiepalanq>eﬁizm1;.ent _

conpri si ng phar maceuti cal | y acceptabl e arkal i ne

earth nmetal salt in crystalline form coated onto the

surf.ace of a | ymeri enpl ate _conprisin X

o RiRati Eariy Torsbon B BB ehatody Dontagy avspypecons
agCaplabhe hipol ific Gusfdbs i RRC eSuchahigh ep€difit eiifadeaittdgkcipients

a specific surface area greater than 10n2/q;,The .
| HE LRGP destrblsdPt HiG With dbctrRc i t8ents exhibiting poor solubility in

pﬁ@;@?@&% 'i&@hu?agcdm}l@ Bh s tRARREL S REbcRof R gle%&yﬁl Bt Ble¥ can aid

consi sting essentially~of a pharmaceutic

- alpctbp tdagsb brtiminkef] suple agents I sunbtaal enyadonnient.c Ly peetlculaneby using it

ST SRR BOIRC UG ggiyon e o
asBanfipeaity tHeh@prcdiiliky thxebdidnt Soddy alalsle diddiaeutic agent can
wth the gresent invention, are particularly .

2l aFhaAGeDUS compatisorih it rHET BHh sposteppending mpepof the
afiR3reust Ghedtval, SREM ddionil- BGR uBtER£XGERL ENLS  are
particul artfy desirable for use with therapeutic agents

exhi biting poor solubility in the physiologica

flyuids of th astroi pfestinal tract of atient, in

L SRSy io & e oPr bRE st BR an el b S b heent

| $uiGbldfoR RidRIvAdRimiRAkion |ahdRahtditidl Ak, efRy tivs hitguht of the agent to
with an excipjent in accordance with the present

i PRRslCE B lesifbthgrapeBiie s ratceP easit 15 n4PPAchicgebilpipistration
L BEsdd hu L o fdedhadi Subili
t EP JBR QEHAbY 46 4 h uﬁﬁblge %h& hael&%dréagﬁggﬁbés Fubility

erapeuti c agent can ehhanced,

t hetstaciallpeebenninafien dewribed popaitey detwlstoof pativat during passage of

te)a%{a'aglggtlr':‘%h{rguggﬁlrg:tga\é\%rgﬂlteaéti%a nt\ll:a?cr%tolfcmg lpatlilgn_t.r hlectlélil:j:xall ted
“administration” as used hetein denotes administration of a therapeutic agent into
the blood stream of a patient for systemic treatment, or into solution within a

patient’s gastro-intestinal tract. The term “treatment” as used herein can include

prophylaxis, as well as treatment of established conditions.

», <

The terms “reticulated three-dimensional microstructure”; “teticulated

3, < 3, <«

mictostructure”; “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



The term"unit dose" as used herein denotes the anount
of a therapeutic agent 20 suitable for single

w@oinis03290r at i on and contai ning an effective aneCIGBRG03/004463
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the agent to produce a desirgd therapeutic effect.
The present invention achieves adm nistration of such
a unit dose of a therapeutic agent having poor aqueous

solubjlity b tantially. her ei naft er descri be

gﬁr@a&r&as&gﬁﬁp <lorg des ﬁ&iﬁdeﬁ“fwwl?%a‘b 6 SHT BF Wﬂ@ this
€£IECMHIP YR 208 GARGd Qhid8GhE MRt defedEhceql bEM made to an
tient. The term 25 "adm nistration" as used herein

obemhndemeadqﬁ thestxcipiéngrin afcogdardrervapethd ievewiéen into

the bl ood stream of a patient for system c treatnent,

or into solution within a patient's gastro-intestina

tTleCterm Fli€mpREdN dstuseaherid is @isideed frartbe puganed of thederesent

prophyl axis, as wel| as treat f establ shed
dBReRtignoiesdesgpberp @0%5’@#%““%‘[‘% aﬁ@&mn xanthan gum) onto or into

t\bﬁl@ﬁ tgé {}R@% rf?@ﬁlatéﬂaﬁf (05 §tMﬁEéH 6t depdstbhctihat Qﬁe combined

m cr ostruct por . suppor mat eri al
"mtahfabl(dibrgm@mawmé amdj pplyrrarae temphst)dandathgrcopuct, ot an

pur é resent iny ntion to be alternative
‘%ﬁﬁFﬁntaé g t?ﬁé”pﬁ&s?cal structure of the

ex0|p|ent product of the invention, conprising WD
2004/ 032901 PCT/ GB2003/ 004463 g a matrix gfagcgéel ¢
bBicamdaherpEUiEal T AEATE 49BF oot 1L et A LiRpeposes o

t 1.@1' reself fﬂvfehﬁéﬁ t9Be atcjﬂgmﬁcﬁ?—gﬁ Blcﬁ&élb'ilq%b&ﬂd\ﬁﬁl%ﬁ RREibIBah effect

rence iIs being nade to an enbodi nent of the
ewhmpa@ntrllstﬂtedca@@rldah@@ewmaﬂwm patieait i on. 5 The term
"tenpl ate"” as used herein is considered for the
pur poses of the present invention to describe a

PBksipRAtsSAndUsHafn@cdiichl prodeadsr @Elmcu)lﬁﬁﬂ hiafee gl n o2 or
into which the inorganic terl IS crystagllzed or
dBHESHERECTHURPPPHE T RATBF 9é+Y. 23PECt(qfriBF gEgipRt nvention

MBI dvela @aﬁe%yg@J b8 LEUPIAlO)mYBNp L AL € qm@ me/tg and

or an ﬁ%o diment of the inventive eXC|p|ent
t&lpﬁtlﬁlﬂyhmlam G’dgl My paotlplee tlmgmi‘flca%lrﬁ@se drdqeﬁeq lmtlp@lated

C%?%Io%e rcﬁjﬂrc@acrr s % t%?l%f; PC %ﬂ h1§gen?sr Fﬁr@%ﬂéenvc%getv%&n fEP the crystals
effeest. S‘p’eﬁﬂc adffhcf'd Seey eumto H)Oifﬁ/tg dase dchle&edh fis¥enreticulated
patient. 15 Exci pients and pharnmaceuti cal duct s
(thaeq-dimensianal PN PRSP TGIAP O AEPIGES] fOHPBE &y the present

SHRPRSA, ’!['{?%1@51670;[ ARRGE o &Qe@@ﬂn&%ﬂﬁgt n@éro&t@@ct@fee&es%&)port

I nvent1 on have a speC| ic surface area of
| @asipictrdt ghapnafeeticd ipyoditct) eaployeh¢qprding to the present invention

can have a specific surface area of up to 100m?/ g, or up to 50m?/ g. Preferred
specific sutface areas may be in the range of from 5 to 50m®/g, more preferably

from 10 to 40m?/g.

A reticulated three-dimensional mictrostructure 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 surface atea of up to 100m?/g, ot up to
50m?/g. Preferred ranges of specific sutface areas are 5 to 50m”/g and more

preferably 10 to 40m?/g.



especially at least 5m2/g. In principle, the specific
surface area of a reticulated mcrostructure or

W@ pposonay be as high as is in practice achi BUEDBB2003/004463
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for the crystals 20 thereof. _$gecific surface areas of
up to 200n2/ g can be achieved for a reticul ated
t hree-di nensional m crostructure or support enpl oyed
according to the present invention. Typically a
reticul ated three-dinmensional mcrostructure or
SHRAQE dn ti IneX Falth ENdir Qe PIHAY zﬂ@ﬁ‘cﬁykhﬁ?@hac@ﬁ@&m ¢kdipient comprising a
enpl oyed according to the present invention_can have
@hspemeﬁhealhfmaztebla rﬂélﬁth@ﬁ eaq@h westalookipn grys@ﬁlhrmofqr@ coated onto
Pr ferred .2 |
éﬁ% S‘%lg%cﬁ e fg PRIV TS %f /“gp &S?mé g%%? er a a*{!@e t£b1e
HljrfertOsilisgincé) sattl ¢§&hﬁ1&ttﬁdﬂd’gf £huliti deakisy nnéie range of 0.25-1.5
m crostructure substantlall¥ g@ Z$ ed, above nore
t8/pcaPPie Pigéerabls go dhe 14088 oF f Bf at | east
2n2/g and at |east 5n2/g. Again 30 substantially as
her ei nbefore described it is preferred that such
(Btei ioutaicedistihrtber didearehin parako aipbeumtaentical cscipient gomptising a
JBery e B ShsRanp P A BuERpe eyl ibile aialine carch
5mét@l ﬁt@tfﬁﬁ/ @yltnebéren 1rpfn®fn&rtabésy5cllﬁoh evidDaBblymeviO template, said
2004/032901 PCT/ GB2003/ 004463 6ﬁé e |qvent|onfls h
fe¥EiPiRYt havingct @8 deRsipayt 63%%6&@9 cROreRESIRRRn the
H%gbﬁogglgyaﬂmarnaceutlcalIy acceptable al kal i ne
arth netal“salt in crystalline formcoated onto the
surface of a polynerlc tenpl ate conprising a
armaceut i c a
DR RSSO B sl REERLER o i R B o B S cpmpriing
a2Bclds BomfPtiGiAB.a pERbEs ﬁ]ﬁ&f}ﬁdﬁﬂbbylymr térephangel nf alkahne earth
25-0.75 g/an The inyention is further directed |
pagiel st ig cgﬁ%aklfae &orn dafiniag e st aﬂ‘g Fngtﬁ@ctéompﬂsmg strands
p erfﬂllilr? Ll WEI‘Panﬁ'dv% Nehe8s MM AHduY 50fto@bout 500pum, said primary
utically acceptable alkaline earth 10 net al
smlts qompnspsltoeﬂ (i) sréd polymeir oiming waidep pnets trmplaten(id pegregated

ric,t | at e
d“éﬁ%f‘%g’% it ?iIZ‘ ThgdthP CB‘? éael%Z( ﬁ (58 m):jr%geg%r gjf%ar?gg Sf fsaid
|dz.ﬂk£lﬂ1% egft@ﬁg&ap§al@ccﬁtéd ﬁl/l ﬂi@surﬂéhe off :@Mdl’}idlpﬁeﬂ saifl ytrhhdy being
irected in part to a pharnpceutica
coed isRgh thes ALY ppERS hawingra TEHY ™ wigl E&JF‘S‘BS‘*%RHE 7 it ahput 300
apiBOalré( g@ﬁnécﬁﬁ@c’xﬁ%&@ 28G5 ta% 0 fald AearRiBY dalld coRfiRIct BdkHer

i crystalline formdefining a construct, said

cmpmmg sgongiysvally mmdncgfrome#urfwcnfgob$aldraﬁrynd,§aFﬂrlé secondary -
pw?%% nga ealL. u%ﬁl f‘cilcgronugboug of? t% )24kt 3 &8@ndsc%n%rlslng 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

um defined between at least two secondary walls.

In cettain embodiments where the mattix or construct comprises the inorganic
material together with a polymeric template, the excipient product under
magnification, in certain embodiments has an appearance akin to 2 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”



wal | s conprised of (i) said polyner forming said
polyneric tenplate; (ii) aggregated crystals of said

w@bdoalos2eel earth netal salt; and/or (iii) aggrepet/e#2003/004463
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crystals of said 20 al kaline_gearth nmetal salt coated
on the surface of said polyner; said strands being
arranged such that primary pores having a nmean mﬁdth

from t 5to t 300 ~t def i bet we
(RS 00 R SRiRel 08 = el L0l HRE SRS Bl becveen

GNP th %l@cg s REERN AR st AL |c§m%¥1ts€ sk yekichs Qo Sidbd 8T Gferbibafter
sai d st ands sai d secondary  walls having a nean

wifdtrhd fto o “ptivaty G2IT) P thivatristen eritteshprd ghgpaces or pore
Bt abs HiafRietital SR GIBRRR RN R pBR PR fhnfaces of
RS tstrdbds AddJrufdesbly eeondamyl pot eshdrahaivagnarragddar wrﬁhch In the
from about 0.01 to_ about m defi ned between .at

RO BERBFHRITPFEWRF IPélafq“?FeBBfﬁlé?‘ﬂP%Ba‘? hESRAET f‘h‘&f’mﬂon

Rt d Pol?fneﬁg NShpiaed m%%[ hS@8he 1|ﬂ@rgaﬁfhrﬂ§ﬁ!rlﬁl t@Dprimary walls may
mat er together wwth a polynmeric tenplate, the

émompgmd plf @U@p@lylmel epategrnpg aifrpeadqddofiith ithe mergagiqmaterial. The
3}‘:"%9%6% a?s ali) Pgse% Cfea§%lr(elg€.tets %t%gglgmerﬂgs of inorganic

angl ef® anmongst
irhAredidls erclEG&k prdxlﬂmt;‘r ed I(@ﬂ.hlnaioﬁtbdt hiiggeach ndrsi dnambodiments in

m crostructure. The strands he_ exci pi ent
(Thigh the pRlymefit torpRk o 00U DRSS SR G S Epted (e
én]zZm ft:;ltE ContBats sukfRE &hePLana) QAils Ma§Wehomph¥d @9 afregates or
e open spaces or’ pores between "the entangl ed

%gbmateﬁ” héimstrgamd sna@m#ﬁr luns@oateneoxmtm (Prdn coptagh with) each
ﬁ el nafte erre reer}cﬂ:?r men C? f%%ndg g q@tﬁéﬁeé"@i nglls) %rgffo{rﬁgd on the

EHE TR € 'spaces or pore Dbetween
tdhaefaenb e @i sy redlls ’]er@e socanphgpasficlépot w’alﬂsyarpapaqihsed of

The surfaces of 5 se strands are preferab
stheathgarbafn%ta%ﬂewﬁﬁgoepaﬁﬁeﬁa Wé@@? efzfé ’ho fib

Hagﬁm&‘?etu%@&i t%bferﬁlc@l.nﬁrsm@-c%@sgﬂes el nBAE small crystals of

ct conprises a conbination the pol yneric
ttbfrphc&gmlnmaecm?éllaremmmes phinegemrdacy pratest iimpccogdgnce with the

B

Prhie fBE Mn RS2l RRYIpRing prdince (ropsiraed) of tl&qg:bm;:aum\senopn This

glonerates of inorganic 10 materials in clo
p&lﬁj&tﬁpq 9 P%te((ér terﬁalgrd?ﬂrac)tm \?ﬁa of &P Weporeﬂz.}nch is not open

egdisHBRLSof fhe c%k&@ctt 8., Qtollsﬁrl:ﬁfle 61 L6RPloakhed b§ the connected

removed after the inorganic material is coated (e
punt3=1110p;|stvaftteeol9>f @ggftgartftdssesgn@aﬁ @artidhes)-prinrpiogtiors Wberﬁéi}e strands

i %06?%‘% r|1 n,aqrénrnargl T2 |S%6}ItFo é:(grﬁstn%g QL {Iﬁ)@%&l‘a?lcl)}pgmooth there would

roxim
CloNfedated\rhbhnaERecaidasr parhnlep pefvells aditendoadirnent Eor this
secondary particles or. wal]ls are, forned on.the
reason, one preferred way of forming an excipient in accordance with the invention
is via the controlled ctystal nucleation of the inorganic material onto the surface of
a polymeric template in order to create a mattix or construct which comprises
strands having an irregular surface, and thus comprising a sufficient degree of

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 pm,



15 surface of the primary walls. These secondary
particles or walls are conprised of the inorganic

woraaoe032b1 whi ch is preferably cal ci um phosphaP@r/GB2003/004463
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anot her pharmaceutically accgpgtable calciumsalt. The
spaces between the small crystals of the inorganic
materi al are exanples of "secondary pores” in

accordance wi.th the resent invepntion, .There.is a
PRslets o0y oAl ConbeR: Ty AR FSibEmPALaFR b « mean
ZQatthgo R IRe6 Ys b6kt B0GLAI GRtth 88:9dMChid § PRisdaip Gl structure as
of the present invention. This third txge of pore (a

'poesibleds prefenred, )in isaclnebpdinafnts teoneat yigibrod thhpamapswall is
ot _open 0 t.he rface of the construct (e.g., it is
g“ﬁ’&lago trl(il'boll"db u(%r%ﬁéﬂn'by the connected interior

surface of aggregated secondary particles). In

situations where the strands conﬂﬁksin rimar

.t.he

| R Eiaist prefrétedmah i ntey ErccmESt TR APT JPISkASST TN SPRGeg to
\ﬁ@r?gtg) GPHRG L GHHACLH A AIDE e SH Ak mS GG RRAA i pBE t lIf¢h€PreédEnt
wal1's" in the construct. For this reason, one
pnedreionede faym abodtdl.0i ryalamtdxeinpimherei prefeeddy Sameebout 0.5 to
%%th ghe invention is via the controlled crystal

CPEat™n of the inorganic material onto the surface

a polyneric tenplate in order to create a matri x

or construct which conprises strands havi.ng an
TnrcegineprebisFacerBbodimi it e BOMBR RIS 18 (P ep 5 to about
%@Hﬁ% Bfcerafl SEEOBARNYs MBI Hul 10%04bee: 20euMBONSKE il tain
Wi tH the desired specific surface area. In certain
prrefeeredeahlsnbodi wen fom pheutdil tweabpundl lus, ok 20He 30 wm.
construct have a nmean w dth (or thickness, as opposed
to length) of fromabout 10 to about 500 m WO
2004403280} pREH iBROPRADOAEEECal exdifichtsed fthalplryseht avention have

about 10 to about 200 m and in certain embodi ts
Hamcon peain the 4ose FBRTRBOMO I HR 5 BotE: RIGPHHCTFHY bave 2 mean

theo . I md28S8delh@he range
B A e e LRI P® ARl 5
t faempabiona Oyl taedblout § pof,ryafeadidy frohd abeutdhb e alyont@ u\. | n
certain preferred enbodi nents, the nmean width (or

t hi ckness, as opposed to |ength) of the secondary
Vglshsulafbd i rehiaeaief uhé painagx @i eid sabntihe wilesénbe
invention are fromabout 0.01 to apout 5 m and are

- pPhemmagiticak exsinienis of the Brepent igpefonRrfirregrlarin shepgand

P h%get?f)gqu g&%ﬁ{hﬁ?mespo&p@ﬂpﬁé REQ61R0h BhZR WAL f ARRbugh it is
possible for the excipient products (constructs) of the present invention to include
secondary pores having a size smaller than 0.01 pm, it is presently believed that
liquid penetration into such small pores will not be possible. Therefore, it is not
believed that a drug will be able to be coated within such pores, and in tutn it is
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 preferred embodiments, the

mean secondary pote size is from about 0.5 to about 1.5 um 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 organic polymeric material, forming a construct comprising an aggregation of



300 m in certain enbodi ments from about 10 to about
200 m and in certain preferred enbodinents is from

W@be32001 t o about 50 urn, or 20 to 30 m 15 TPET/GB2003/004463
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secondary pores in the pharmageutical excipients of
the present invention have a nmean size in the range
fromabout 0.01 to about 5 m and preferably have a

mean size range from about 0.01 to about nor e,

pRefEaRIg A e AT ATA0T Wit ﬁéldrtﬁﬂ’é’gateﬂ”glrﬁoiﬂ’g]wgd?’f fogstruct
aBQYEm 3 dBidPFlcEh A Maf:l=0D #heo thelinbRra@ROMtidefMn ZlBociation
I't should be appreciated that the primary walls and

sweitio Hrkainp:grald solphetih enaterinds woere seidcap trisdsfivies ppdutality of pores
t he present.  i,nv i are _inregul ar_in.

CHE Brone ety B PN ORE oL Bon iR e MR g g ot
im’ygape as well. Although it is possible for the

exci pi ent products (constructs) of the present

invention to include secondary pores having a size

SﬁPA ie?Eulta%nteQr ﬁ)a]te,rg_g fegaﬁén BF ﬁ&ﬁg&ﬂiy Qﬁlc‘l&‘ﬁﬁq thbabnéBuct can be
1 qui penetragﬁon |ﬁt such small pgres w |l not be
plossidisebstAitally fsonetanepusly andthe psiculayestentpdate gag ingdude the
will be abl.e to be coated wthin.suc res, .and_j
Hlastreftof 8¢ ufrals ah T ion Heo BPL dpP Bl FRuni? B con be
(@afhd odhE étidubséd Rabplideui d) will not be able to

get into the pore to dissolve the drug if it was

there. In preferred enbodi nents, the nean secondary

PR EmBoditnehts, HHORRPOHA Qnpldto c@Ip Béltfor‘l‘ljle'il by 8shO3%hg 23%cond
I'n a fourth aspect, the present invention provides a
nEttase,dthef prefepblyicoqpaissobi ehnsistetiscutialyexf selit pagticles or gas

ingludi ng t.he ,steps,of, formng a ret.iculated tenplat
e PRy MR PG AR spoRye e bkt B RFL ARERC S
CiasdrFddCdmBSdTRIeh &, Fgs dguidggdiaeg 3binPris&fa 3260 AhSEAHe

CT/ GB2003/ 004463 -19 inorganic particles in ) )
aedloedady plothegirganic aplimesirpraeeal 1y iFudbiedrivrhg Saig tplid
C%D:ﬁt:lreyﬂe gpl{eﬁerl‘tllﬁg R B &PErbfly ad SLdaGiH AhQEa IR gi‘e_ferably, are soluble

conprisin e inhorganic particles in association '~
wint hsdlientiimerhgenibe qetniapplyonariateatesipl, onbeses ogapHddified, is

matri x .define uralit f r wth a nmean, w dt
o bl B0t Al 5t fse Pl Epsed P ane Ml EPERSHE o
| @astanBalyRisglubldi@ thatlhaed /iledhtt enpl at e, aggregati on

of inorganic particles and the construct can be
formed substantially sinmultaneously and the

rehi calAtedh LS RlEn %@@gw%mg R m Q%8S B IANMbPSE organic
inorganic particles or, alternatively, the inorganic
ppolymetie snateninl be 21 @ppogpitate snivantt peby dte astibated@ cross-linking

t z?g@t)llt g% % dissolved otganic polymeric material.

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

pteferably aqueous, solution of the polymeric matetial.

In embodiments, a proportion and, optionally, substantially all of the inorganic
particles are formed by precipitation from a solution compzising the organic
polymeric matetial. The inorganic 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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In enbodi nents, the reticulated tenplate can be forned
by di spersing a second phase, that preferably

w@eompis®es or consists essentially of solid parpCi/GBe®3/004463

or gas bubbles, in a |liquid_ppase that conprises the
organi c polynmeric material. In 15 preferred

enbodi nents, this liquid phase conprises a solution

(that can be  colloidal) of the organic, polyneric )
i M R R S T n%ﬂﬁgaoqgﬁ F”dlo?/nﬁ’a?ft iggobed cations
ah8 sRh&LLHAR! 06 AREIPA {4i0M 8NIRIFRNITG e ABLAIdR Ipré@Ehbly, is caused
preferably, "are soluble in a solvent in which the

dyghniddipiohyaferodutinat ef thelcouptrsdorein dre b faifife digsolyeg ions.
bstantially.insaoluble. .|t i SQ. e :

Higp ol Tuhd i BpRLY Byl by S A AR B Pt A0S atis

ithe 8brabit®ni oF thBirstidvddtt @ tergluteent . The reti cul ated

tenpl ate can be spontaneously formed froma sol ution

of organic polyneric material in an appropriate

sql et erﬁb@&inﬁ)ﬁtst, e iﬁ%&%‘ﬂﬁ rtifle€ Efésﬁ‘fe!-ﬂo?xlﬁb&‘ Gnd A¥PBEsed in a

on a dissolved organic polyneric material. 25 In all ‘

dmsabphist wiiclpremprisedht organiepelymetig|natedalt Ehplagtes it eptionally

be formed fro , re ab aguyeous.. sol uti o ;

e B e e A T

QRikh 8nRkd Yormedist Wit de¥ipahtio®fanld) @hieA @k @adticGlatédDiemplate is

particles are formed by precipitation froma solution

donped by e stap obidispnsing didyprstirles pases huiblese liquid phase that

2B A A SHTRERG 000 80k

hHesll df sisoinveghnanparnsleand pre-foeatd.ons of said
salt. Preferably, before precipitation is initiated,
this solution WO 2004/032901 PCT/ GB2003/ 004463 - 20
iT16d MdEsintl S50LNEdreaRicRshIPetyssdlsd. antial Iy no
di ssol ved cations, or dissolved cations and
substantially no dissolved anions of the salt.
Pr.eci pi tati.on ref ly, i . L Ivin th
o< St RE Rl hiorh SIS B SRl BRI Kl in che
aBgoOb i/ gisbuit @550 phor Tht nean efidtbthef iheqrag@diecoparyttalslcdnorganic

by precipitation can take C rj or, after, 5 the

FRRiTEE SR r%b%éleﬁ%{iaaem atlgé&téngﬁaid;% Pl By, even more

Z;%Fg&gmg,%%m bhezd oz gaik ©. 08 bk CIe Sordk 8rh @i BBe mean
i's

. ersed in a liquid phase which conprises the
ovigainp€ thpopartieles or neystals of inoTgwaiq metesinl ¢apn Rypbetaiar phout 0.1 and

30 LTl B AR CyiBlNR P T

formed by in situ precipitation, and, when the

rI?lt érgll)'lé 1Eneegltst, %}ﬂ)zlzgagtreegaitign of inotganic particles can form a part of the
reticulated template. The construct of reticulated template and aggtregation of
inorganic particles can be solidified by vatious means, including air-drying,
spontaneous cross-linking, the action of a cross-linking agent, a temperature change,
the act of forming the inotrganic particles by precipitation, the influence of electro-
magnetic radiation and/ot any othet known means for causing an organic polymeric

materials to set into, or precipitate form solution as, a solid or substantially solid

mass.



formed by the step of dispersing solid particles or
gas bubbles in a liquid phase that conprises the

wo@e@ansxopol yneric material, it is preferred tPert/G&R003/004463
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| east some and optionally albhiof the inorganic
particles are pre-forned. 15 The inorganic particles
are preferably crystalline. The mean width of the

particles or crystals of inqgrganic.materjal is

oF @fFEFﬁt'fE’f thit ém%gaﬂlgepaafﬁgasoswpﬁsﬁa%ﬂkﬁ%n%%étww carbonate

\Mrtdp laslﬂftaté he @%fs%';ﬁkﬁﬁre@rthﬁ;tr hetradt8o8fin hORE@AI¥eGrith this aspect of
erial is preferably |ess than about 30, 25, 15, 10,

5h©pre$emm lamdntl@vecrmma?eé fogningeeacaoPys solpiaeR ofan opmnic

\}aog% er1 Inflg élabaar% lubl?é ?flat%g%ecm I%.%eogranan &ﬂsmg the

gﬂiaﬁﬁb ahrtE &ﬁbtﬂ&ahﬁtﬂh%ﬁr pb@dplhafh ihogndic Iaahﬂdtes fb Bregipire from
et ween about 1 and about 15 m | ,enb d' nt t he..
Adigrolaiqroby He ar%waﬂ? #0 pAYoIE selutien Cﬁ“—b&?ﬂ‘a{ﬁl’f‘e earth
Lh&a1. Zﬁhé giéf&%cﬁhﬁglﬂeeémdh%@tal fhe &9&% émz;hd&f The solution of
reticulated tenplate and eggregatlon of inorganic
pﬂmmncbeshmanﬂbehsahwéwﬁd dpying g pEestheefapmation of the

i ncl drying, spontaneous cross-|inking, the
dﬁ??%ﬁfgqanpﬁross | inking agent, a tenperature change,

the act of formng the inorganic particles by
precipitation, the inf|luence of electr ghet

b it e She, BT B O s e oy Cpiaiing gfp bubbles
QL 3a{ ucfd gﬁ&%%&ﬂ 13% MedigtibAbS tﬁ@ol%%ﬁlc'ﬂmﬁne@cf material, it is
preci solution as, a sol1d or substantlally
s;ubfedredrthsssowmd)gmsosz sai1stRCRlEBE G0 3ho busgmic particies,
eryed that. t e I

ﬁngﬁlﬁ% G f?}mprlél%e fczgfrg Cilonat %t% rggt f %a%{)gtaat? %%Pb%ﬁla@@ are

ada§ 6 ot oeéleﬁllp&dtetchﬁtngt dael é‘[’&td’i@ﬁehﬁpmessr darmdoommhnttshv}&:rem the
aspect t he present |nve%¥lon co |se formn
af&Hé‘é%dssé‘{uﬁfq%F’P formsd byrdgsirireting sp ?ﬁ“& i éﬂﬁqafqd @m

aco @111 Y @‘% e rfahPRpal ehSalifa fdcieabsi PYrdh6ved after

ﬁg % ea E%Sgﬁ car%%natghor pH%gphate ¢

i nhe rcgamr@ctﬂas tblecti edlidibepbrdispplutive if ppaPpwRIrdtessilvatton

by the addition of an aqueous solution of a salt of
the alkaline earth netal,., The preferred al kaline
eﬂfefd}rdlﬁé@bnﬁqicﬂﬁn&ﬁcemhf&aﬁhhdhdd @Slyséfd&haﬁd)ds%ﬂd(}ﬁoﬁe’ms and the
al kaline earth netal salt can _be added duri

i preferndakaling maetal ensth salts et calelgmy %aﬁlﬁq)%ﬁt% Lnd %@qluﬁn p}tlosphate
eHJBQg{r&E DIl B¢ Yﬁleeé%aﬁ@‘g)o‘iﬁﬁérw}n%e@iqmt 2ARh LB nicSmA RFAB Wetailed in

y entraining ga
the foregoing discussion of other embodiments of this invention can be used in the

practice of this fourth aspect of the invention. These materials can be utilised
individually, or in admixture; that is to say, the organic polymeric material may
comprise a mixture of polymers and the inorganic particles may include patticles of
more than one inorganic matetial. The preferred solid particles employed to form
the reticulated template atre latex particles, which can be removed from the finished
porous matrix by the action of a solvent such as acetone. A mixture of otganic
polymeric materials can be employed and a mixture of alkaline and earth metal

carbonates and phosphates may also be used.



in a liquid phase conprising a solution of the organic
polynmeric material, it is preferred that sone and

w@omsiosloyl substantially all of the inorganic peCT/GBR@®3/004463
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especi al |y when conprised of _apkaline earth netal

carbonate or phosphate, are 15 caused to precipitate

during said entrai nnent process. In enbodi nents

wherej n_the eticulated structure.is forned b

B BBl e EEter P PERBs Moo P GERdCirgEth the fourth
gﬁme_{ bEIRGn ORI SR LeRPloYERES forfBb Bl rdlceutidi® esipietlts,
particles can be renoved after the construct_ has been

oifeablyi B rimpcditisalotginions im2eavrégnise o eitkersbe gt second or
O Preferr or ' I ri ralss.. Lacl ix f db
EBr L SEET B350, P AR G R RS WS fomea
dhkaleihirl iiRicabrdantd withaht sowatleagrkcolithedavduivat ie thesblid,

cal ci um phosphate. = However, all .of .the organic

ERiSpiAsed @a ef Fha RhasmACTIHSAGSHTIRiCHR @FFOfran et i Ry first

's%_ontd_r@: tkﬁﬁ%ggé&%fqhémﬁﬁeﬁ 288, ALN&Hn 9IPOdhBALS 00 the
this invention can be used in the practice of this
chuntterisdpetbat omatiye of HvetatiestypeThadevemt eri al s can be
utilised 25 individually, or in adm xture; that is to
say, the organic polyneric material may conprise a

Mh 4t fikle agfecpof HeahSeriitth, hivelid eriganied matixiofl gammpolymeric
i nclude particles of . nore tgan on?.Lno%g nLc both
meaterdlapd rprgapicareifleds doried PpArTIRTEY eﬁg deageipgree to bot
feﬂfrﬁ@lat& g seLhk cﬁ}‘rﬁgné SRR @n@Ez_ﬁlsE Qﬁ@iﬁo@@a&ﬁé ﬁln@ﬁ:le_s to fuse
whi ch can be removed fromthe finished porous matrix
bygether iatt & seronfl salidotefisnlates mhtrigsdedinéngn plurgligriofpgres with a
of organi c.30 ric materials can be enployed and
é?%?%%@ﬂéO%FPégﬁgggﬁé and earth netal carbonates and
phosphates may al so be used. WO 2004/ 032901

PCT/ GB2003/ 004463 -22 In particularly preferred . :
FrpismIND The OTERHBRIEEHE ARl AN Eam U1 Aetbe Sigtc pasticles

Sc%@s%gtto%sé théz{eﬂ)?g}gle QB1i§ARtib8 RARhAYi8do hQefPEMture of at least

ar maceut 1 cal ients, preferably pharmaceutica
@boip8TCsanidnofagr tr denve d 600 ¥Ch peéferedly, o2 periad of spdengout 5

r thiyd aspect of .t.he invention..ln su :
gt ot (S50FT bt S SRR BB ke fom
3668y @aipeeatiid o dalttelbaited beraispenie of 2 theof buwrehabons] and
the solid, reticulgtegmgft[i§ 03 t he p?arnacequcaL 1
eRerpP it Permitor Ganeetidteticalted matEt of oggaeinpPigperic materia
PAVSLE @lied R J15WERIThItRE fidMChsp bR thiRARvARMR, AW D
S%dél?g%gﬁﬁ%% gﬁar_c?%?isgic; that a natrixvof this o
| mttrigrastdepeiledmbleay én thiocanext ofiahy lof sepeforementioned aspects of
i.nventian solid, .reticulate ri qapi
I e g T
tfor@irfpUdlide tetittilaye dinghiidee fijodt atgane palydetiti material and inotganic

particles.

When the solid, reticulated mattix 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 primaty and secondaty potes, whetein the primary pores have a mean
width of about 2-500pm and are defined between structural elements formed from
the second matrix, 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



elimnate the organic polymeric material and cause the
inorganic particles to fuse together into a second

W@ o329kt i cul ated matrix defining a pluralitpCDGB2003/004463
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pores with a nean width of upzto 100 m 15
Preferably, the organic polyneric material is
elimnated and the organic particles caused to fuse
by heating the sal.id, retlculated

Tap e oRn SRS BIGtY BB LB TG rBeRifh of the

ia B&‘:‘sf@ hekhyt abbat 5210 eDi RA0qfm WRAL Sreddblly, Bo more than
ours he tenperature of the solid, retlculated

mhoni 3@d0 , BP@S M0zt 3P, pins It i prefertadofreDtherpenn WEWB of ghgpesondary
to sai Iev t at u r
DL S geﬁlat gO Oqgg@g,p}érr(ﬁ & %lértagld %egerg% f g{) W62 than about 5,
Bebi CBb&HQﬁnﬁE&Ei{eXaHDf aﬂaﬂ@aﬂdttﬁnmdbyﬂfeMOc 80 Clest A% clrtbe primary
i nor gani c particles nployed in the fif spe
(ARRe RATP P iag s 58 e Rt s oF PHoRreanOuE Ropes. Teis

L Es% gﬁetr?e)&tfoQta.t 0¥ Hout b@ @‘ QOeg@n)W d}%@/ 33 B?@%%oﬁﬁary potes to

nventlon I't can al so be formed by any of the
dfaee envedth whist isteshdus thorma® Widthih @}ueswrm@rey pores. The structural

t | ‘%#%?%gﬁf ma'Ehe eS f Or@nor rﬂt ctlégt ﬁq% thé g%a@{ g@Le and can

par SO reticu
rH&h[}iri‘se IaSn dt@BE1ESI :I&oﬁddr? Imﬁlé alﬁurdefmé thpsdcondbrgyiordsl 0D

and, preferably, up, to about 0C, .t he [t
setBHE vedlp Rreferet] At 02 $OEoHbr PoeD-2, 2070 or 10-
%fﬁe%%béﬁlﬁ% §3ils, WREMLIHYy hi\R PhlcARKYARURDoRAID 13 or 0.5-2

mean wi dth of about 2-500m and are defi ned between
gtmuctural elenments formed from the second matri x,

the secondary pores have a nmean width of 0.01-10m and
are defined within said structural elenments, and the
@aen Whdidlidpketidibrtaeaaa6a6Y o fan RS N 200426329644 inorganic

PCT/ GB2003/ 004463 -23 is | ess th dt
tméﬂf}res retrep tegoP st P BB f‘;?ceﬁs nl,}@@?{l gr?‘ﬁtﬂ’fm%r b??’wéo a

% Qb iein' e ﬂn% A oaP PO On 1750. 15@@°@rth4Qe§ﬁl'§ﬁ§jsecond
pre era y, no nore than about 300, 200, 100 or 50 m

| olids repicefasrd eatrixhdefinehe phembityg i drepithtremser widthraf about

P is at |ea bout 0.

SPRF20 ain PRl PR aB e Pisnt i ity Hipaly
Paistruedd ébouatthélﬁﬁféhn aﬁ@ﬂhtwﬁﬂ th&b beifg, nBisc@halde g8 Yhings of
of the primary. pores have a width that greater,

R B R P OF HE R ABHIED PG BE SR of Grimary or
aée%%g%rgf\xﬁﬁﬁthg gEcoQ‘ltd doBastetRERMA PRurixd %ref«z&bl}g Qondiés

e secondary pores to have a w dth which
| sssérgsdly tonanletyhef sramdafuswd dndrgerfic pattigesi mary pores. The
structural

In a particularly preferred embodiment, the method in accordance with the fifth
aspect of the invention comptises the steps of prepating a suspension of calcium
catbonate ot calcium phosphate particles in an aqueous solution of a polysaccharide,
solidifying ot setting said polysacchatide at a temperature 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
accotrdance with the third aspect of the invention. The polysaccharide, preferably, is
dextran and can be set or solidified by air dtying at room temperature ot the

addition or a cross linking agent, preferably epichlorhydrin.



el ements can be in the formof primary walls that
define the primary pores, and can 10 conprise a

wmeimosleonf secondary walls that define the sePONGBRO03/004463
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pores. The primary walls, prebgrably, have a nmean

wi dt h of about 10-500, 10-200, 20-100 or 10- 50 m The
secondary walls, preferably have a nean wi dth of about
0.01-5 or 0.5-2 m 15 Wen the solid, reticulated

matri x of organic polyneric material and inorganic

RALLLM S Daltiule t;ﬁgfetrfédaetﬁl%'ﬂ?&@ﬁﬁl%ﬁt;enie&lcﬁi(ﬁle&%_%oﬁfance with the
1100C and, preferably, to a tenperature within the )
fangk 2sfpecalod the hBMAriQY cABBYsch5DOCIePS 96 Prepagingiapgqueous solution
o e iR s o PR E Bl bhgucons
RoRftmad ycaldiie sultdbith ofid iploBsscdharids and phodgiaanidlalidty, and

normal |y 20 distributed aboyt. their n width with. .
taHeWélgoéaerf@sq%%ngjﬁ%%@ﬁmﬁpéogﬁ%pﬁr‘ésggg% s iPr?E}'rsfzccf?ﬂHde 1s
SREADH AN R oPheatld HehUMal e RIHHRAL §hbﬂ)|Hagteof oHicbonate is

primary or secondary I'l's. The second solid, ‘ _
rsetlivew bhbogthanmor sodiumpreaflamabd 3nd prhapbly saideeadednn; saltiiy calcium

or .sol ely, of said fused,inorgani.c particles,. > |
R e B
o 95 050)G6, 8% holjrecdhatitlb anasipephophatener danvemnite dnpreferably

conprises the steps of preparing a suspension of .
care i molarbeiial B ierPialhe O (BdphATe 2pEitedatdsiepperatute in

A AQURANSu B9 g]': kot Qhild IRQIIIQ/ SAcEN2Ed, Wice 28Rkl T RGulting

or setting sald polysacchari'de at a tenperature of
gk tuah oL llob@d @oand! tot trem sirnpesrivng (ablowt R anidrpdlowed to

sol.i onstruc t. a tempe re of between about 900
396515{%&%‘1%@681?%?? Eoo8% agggé‘?l °YSurs to provide a

solid, reticulated matrix in accordance with the

third aspect of the invention, The, polysacchari de,

pioer Betdprther prefersrderphediment.dhp migh QD oL ihepe fourth
S\ | I rALHT & Bepdils arPtlflicbb®BolQfion of
a%8%3°squ‘¥%'ﬁfgﬁggﬁégﬁws%%§?é b|‘§f%pﬁ? crﬁl%oar hydrei n. WO onore
2904410329 soRGT¢ GBROABE 0D Hh6Sphatdsntmiramgptrdpubbles into the
particul arl ref.erred enbodinent, the nethod.in .
e L
CRARIhS Eoiﬂh@teﬁr@lﬁt&o@eﬁn Rokpiah] NP RetiAgUREO S ultlgiontnsufficiently
of a polysaccharide and sol ubl e {)hosghate or. car bonate

st denagiiard Ry Suatrdn 5158 AP EAtEY etabeélmnanﬁﬁicaw
MoiBoALl A PALMSASENDhL A6 2R PRASRIARY o § PrbielPToludbE, gas

a I ify.

ow ng the resulting adm xture to soli _
Prdfhdesadsk yhemseaitthipal yehoctarsidey iosforgeitintars fortmthdhe foam is

g%?g g{?g’iaeé%?’—??mgﬂ-{? topc{e%];tel{rg QL sgﬁaéigy &Q%%BQ%_GT% ggsai)lgbbles are
preferably ait bubbles, the prefetred protein is egg albumen and the foam is

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

In anothet preferted embodiment, the method in accordance with the fourth aspect
of the invention comprises the steps of prepating an aqueous solution of a
polysacchatide and phosphate or catbonate, dispersing beads of between about 0.1
and 10 pm in diameter in said solution, said beads being substantially insoluble in
said solution, admixing into the resulting slurty an aqueous solution of a calcium

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



sodi um phosphate or sodi um carbonate and preferably
said calciumsalt is calcium chloride. The aqueous

w@olgszehar i de sol uti on, preferably, contai nSPEl/GBe@s1004463
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about 10 40, 45, 50, 55, 60% pg ysaccharide and the
phosphate or carbonate is preferably used in nolar
excess Preferably, the two solutions are adm xed at a

tenperature in, excess of about 50.or 60C il st _bein
ctidnesip %ﬁfﬁ?oltﬂn% SO seggble o disselying %%gsolgﬂ#ﬁ%éﬁ (g pgany

adudboWBHal Quaae8) of Sid QM FREH AT, d1AReM 06 pARtkabl
al | ovvedat(gJa sg%(i)di fly for a period egE% %? I egst agout aZXagum

hrawgh snorg Brefaradly eenthangher ‘Phesadrbledhonblodt westtbonhe is
ne}e?eordbll @ogl%gnoﬁlqgsn %g% V\Art s%dthpnel C1’:1 QDl'(I)rnta L ARP seo(iltd k?gadg Qree referably
ifiVent T onCconpri sas the Steps B Préparing an” Aquécud

Solethletl Gromilatax afid GisedlRedBdt af gl wwliiredid®yahe abdition of acetone.

phosphat e, entraining gas bubbles jnto the solution
sbhegolpblerglaiym salt it Rreferplfs rplcatmicRioside aad 4he agipous

S}?&lk’@a!c%rﬁfe s%_hﬁﬁn'nc,: gw’fkﬁﬁif inéfdud bétwlebe aﬂglg.s(_ phahg 5@’9@(// V of said
protein solution, and heating the resulting foam
spélfsacelearidey to denature and solidify the protein. In

an alternative enbodi ment, calcium carbonate or

cal ci um phosphate particles are added to a protein

shl pitef@fed @abodibiealy, Eise Roggdnhefomftucal dfatle WrédehhidvidBtion can be
slurry to formit into a foam and the foamis then

hgPE e siitiFing eptaripar g tifalint e Rirr lktlinediar i ppigl salt (such as
PEALifhar 16380 RURRLE %h@glﬁ@at%,SaM B rBlthd Ay contralled

ubbles, the preferred protein’is egg al bumen and the
f gastelligatiqur efetraabl Reficulatad ¢ansuOctb(AC bequrefize@ by lgontrslling

I n_anot her pref.err.ed. i nent, the thod. in .

e BP Tl T RE VAP OR BE e T ne et ptppec
cemplits esich Rx8h€PErffal prueRatibh §refBrabljuctuss s16hgltidenhe

of a 30 pol ysaccharide and_phosphate or carbonate, .

dP ApBrEF e plek SretingetriatizaEo Goum thinptergdm(erfilaments) of
dit@MBh Sl d BAl lﬁflle%'(} lé&l{i?}aé%grdpg 895inP8WMGin the final construct or

substantially insolu sal‘d sol ution, adm xI ng

i T vieHeby beating agdssiradr yn pnefaged eubodohents of tiod present

cial cium tlEal t, dr%itnxg fhe. refc,ul tdi ng solid at a

' BRBETAD (P2 PRV TSE iRBR A B E 1% %nd 80C and WO

2004/ 032901 PCT/ GB2003/ 004463 -25 adding to said

solid a sol vent capabl e _of dissolving said solid beads )
blike Herany 1s ket dHectaf 1y pamt fynerhod St prerasingts pRprmaceutical

Sk TR LA e e
clatdepapephage op rebenath Isplusiod; addipg oslpiuat ehlorids oelthagolution
ngnqgg%.tgethe Eri]seso V(Oell ipg)ly?r?e%gcsmﬁa{e%apfneg cecgn%PollM:d 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 consttuct has a specific surface area greater than about 10 m*/g.
Preferably, the calcium chloride is added in a 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 comprising strands defining primary
walls having a mean width about 50 to about 500 pm, said primary walls comprised

of (i) said polymer forming said polymetic template; (i) aggregated crystals of said

alkaline earth metal salt; and/or (ii) aggregated crystals of said alkaline earth metal



5 fornmed from |l atex and di ssolved out of the solid
product by the addition of acetone. The sol uble

wa@alogioseynsal t is preferably cal cium chl ori de aPdI/GBe003/004463
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aqueous pol ysacchari de sol utiogn, preferably includes

bet ween about 0.5 and 5% WYV of said polysaccharide.

10 In preferred enbodi nents, the inorganic constructs

of the present invention can be .prepared.utili zi
SREEREEBRA AP oSt CEpABPEmEricaH] Re ba P aeed gpeh thae
(e DreLiRlvEhdIMah RARAL Bonddibueal € MBURIBOBNNALE) defined
and are produced by controlled crystallization .

rhetersat 1Rest itealodtseld stondtsaist consticiirfes sampgising secondary
controllin t.al ' e I £ N8

Pl o Sh BT ERLEAR LB Wl kg o mean
swidkh dext stecut 01y &t o Bgleahd epmprairgr apltyls @f caidslkaline earth
al on i de .t he olynerjc tenplate, directi .
crgal % rEdereRdart VRl hries Fﬁa%"-‘nda%‘&g thgreaid fagrgmetjnctudes
Cgecoﬂcnﬁy ﬁ@f@t}{agﬁltg-a 1£Q§n RN TESh GbLeNPLALS 2BBYt p@m defined
retained wthin the final construct or renoved, by
Heaweeryat lasstdweiseeapdapnwpef erred enmbodi ments of the
present invention, the polyneric tenplate is

retai ned. 20 The invention is further directed in part

tia fartiet betodimqrtephe intighed phapivsauwnidalng thx phpineatentical
conpr.i Si di ssol.ving a pharmaceutical |y accept abl e
ORI X THEFERREPR TR bR IPHOLEHATT gy mearEGHaE Ghat the
S@letiplefc 2 SAHiNED G 6hL6Mhe HhAFhAQutiBalleREipilt UPk&Brably, the
containing the dissolved polyneric materjal in a
chatapoitiedgant imeratecapitot the phatmegeuisal earipiant ich gy levisk e-g-» from
rzﬁ)solilllt.tlg’pEo gboc! It%.O%%V?%rI %Jhe (%Q f;élﬁicn egt &g?%%rcggtted %nto the surface
conpri si ng cal ¢ am phosphate  or ¢ onate crystals in

| 6t Jalthp RaramsOCial exdipiant Viaa methyiench esyrlgf elvens wedporation,
that said construct, has a specific surface area

girecte ety PRatPLIRsRY 49872/ g.  Preferably, the cal ci um
chloride is added in a manner such that a porous

matrix of a polynmer tenplate and said cal cium

phoSptet embrodoasiartht engthod fysher| dompises rroBPodERE Hieng
a_constryct.is.f.ornmed aj opstruct. risi .
SoFERRLAEN Kt Tt S R R IR ek SRR gy solid dosage
afoept 50 to about 500 m said primary walls conprised

of (i) said polyner form ng said polyneric tenplate;

(ii) aggregated crystals of said alkaline earth netal

SB] LortADBLGErrbd binboBBEERIBE 8L Cle¥ STt 3hwen®on$ Bletexcipient or

al kaline earth nmetal WO 2004/032901 PCT/ GB2003/ 004463

- ggicslatad thoeet dighegnionhlbminrpstaessuish campbd ppenayeby cegirelling crystal

Sﬁ&cqga%%nbc%i AN 'ng!;é‘a%pogl%gte%lﬁf&.gt.,hc%ﬁcium phosphate, calcium carbonate and
the like) with the aid of a pharmaceutically acceptable polymeric template (e.g.,
dextran, xanthan gum). Ctystal nucleation occurs preferentially along the polymer
template, directing crystallization, to form thin strands of the construct. The
polymetic template may be retained within the final construct or remove by heating,
as desired. In cettain preferred embodiments, the polymeric template is retained to

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

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

with or instead of particles form i situ. The use of pre-formed particles is
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primary pores having a nean width fromabout 5 to
about 300 mare defined between at |east two of said

wa@reoatsd91 sai d construct further conprising sePONGBRG03/004463

wal | s extending from surfaces of. said strands, said
secondary walls having a nean 5 width from about 0.01
to about 5 mand conprising crystals of said al kaline

earth .. net al lt: said.secondary walls heing aryanged
Sbre e Lerreat b R A ST i S Tl O pET BECT Y o
havihg idvdremg Al Bf Bispasatioklk HibBlks @ s8he F;artfaemwithm a liquid
defined between at |east two secondary walls. 10 In

fRhas h ehicdngnseprssa tle orgraicpaliwerie sipitiades conbi ni ng

t he pharnmaceutical excipient of the invention with a

t herapeutic agent in a manner such that the

t"Her plpatiacentagbatcipisnts adttke pontax ihhentpliamapbe prewatd by any

excipi.ent. Preferahly, the therapeutic agent is.,.
cBsted e © Oﬁmgi%ﬂc@u 8 e%%ﬁ%fr@i% St Banpialieqd method of
EmBnufadth®Ms 2339w %The pﬁpﬁﬁgceél@%ll\ﬁ’/a%eg-{hfﬁe bhgfﬁqﬁﬂ s ﬁl{%}n‘ﬁlate

of sai

agent may be coated onto the surface 15 o . '
phateralcle disselykd éxtei ppleespheicorratpahitrisduepn.dben galgium chloride
sol yent. ev i fr e fEyin n r rying.

R ey SRkl R RS PP PRSI s, £
| axaoippnad cauged heforphgiradpeute) tadhegxeicpcent tixogbgdate. The

with the thergpeutic nt into_an oral, solid dosage
ZETRERRE L c@ﬁ% RepPE F?’é&‘{ 8@@6&?%&?31%%%33 fay be
Ple82RRY. TRYRAEEDRhe LARL EXGhRIcERtd QY. reticul ated

t hree-di nensi onal mcrostructures can be prepared by

controlling crystal nucleation of an inorganic

er al cal ci | Ci rbonat e
it ek Fp e A Fatih, BREREAR Bro SRl UILGRP IR, Feonstrucs,
afoe epimpleahp 6bljuveng endterigls airebé etiized: NeP@p,2 malt ham the
gum . stal . nugl eafi ccyrs preferenti ong. ,
mg%a@-ﬁetp%ﬁa aeaCl 4 B’&#f‘ndnéﬁ%%na‘?lequida{ ?’%ﬁ%)nt L
oLl bl Ma &k RS 988, GGy, GO RN {aﬁgé of 316 95POLYGR MnCthis instance,
tenpl ate may be retained within the final construct or

r'érire ibgefinediin nglationdo desweight of rem@rteahatealedngrthe veight of

e I ment s he polyneric tenplate is retained to 30
f%?c%g%}?jt%%}?at%'he exci pient or reticulated

t hree-di nensional m crostructure. |In other

diments, pre-forned particles of | i .
&PPEIneES PEE L FBYEdhe i A Br PR SR da ) e criained

f @1l e $inhleonbh8clsLroRiCe £9 rbgﬁ,da@@g, Lk Gle§iged. s VO
2004/ 032901 PCT/ GB2003/ 004463~ -27 espécial |y

preferred when the reticulated polyneric tenplate is
pfl?edy)?c?@exptypr%duct (e.g., the construct) in many cases will not have well-defined

geometry, but rather will comprise in irregular 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 a 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 pores or

primary and secondary walls and pores).



met hod involving a step of dispersing gas bubbles or
solid particles wwthin a liquid phase which conprises

w0 b@4osx9ani ¢ pol yneric material. 5 The phar mackUL/Gead03/004463
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exci pients of the present invegtion may be prepared by
any nethod known to those skilled in the art. For
Fx?nple one generalized nethod of manufacture is as
ol l ows: The pharnaceutically accept neric
tIérﬁmrafeéredﬁaﬁfeﬁeaqrvﬁtéha@woweasS.%S %fdp"rl?é’é’ﬁ 515enfplled such
GRLORD %@1 aglstlﬂ et&#ﬁ&s@@eg ’cM@HJ:s@ khéBce 4:82 8HH@hbI) The
a control ner e cal ci um phosphate or
wmlsmmra;tle pmfyisbbrl seveflon @bemmbélﬁeérl@ agderstecprownide grpticles of

(B 254 B d e gmrgngoﬂgn T ERERES: B Bhidige LEIRY B BrepINCe.g, a solia

Ahﬁm&agé Fhy , Pleh&aB59) th@ ﬁ‘fﬁymb&utlfzﬁmi\tipﬁient'[h eieeaf bﬁbt;hervvlse
the soli1d construct is_dried.. For _exanple,

preelsent deverivbiic sehseiniilipmadRiiRe s e E SE R Fogptrucy such
GRESHE UGh é)éo&%a anﬁ?l(@e%lcﬁ etxt!i?ué‘n‘? |h|aQWn‘i@nrfﬁ§:§Elle @Jz% fﬁﬁﬂ about

be ut|I|z in the range of
t1i® t’b(hbmt Eoa pnﬁ@@@rab&y frphLé!bout i5A tp héopgﬁybpu@ﬁ ad 1 g]p gq;tam

10 o). I t
r&h 1’61Fn"§ T%fe@@fwew ’foﬁn ?ﬁo'%t | nsttoance %(ml \tﬁll nﬂt’e greferred size
dexf the %ﬁairﬂad&ﬁhéﬂ leQEipie@t E]ﬁlcmlfgbl?]arecﬂ il edgpkddree I‘iﬁﬁtlﬁfheahventlon

and the wei ght of caIC|un1 hos The polyneric
reitledapgpd pppRithejr epd ube fR-dbe twé%hscgﬁr&%%&% tqye
rﬁ&égpggﬂ: M thin the final construct or renoved, e.g.

eati ng, as desired. The exci pi ent product (e.g.,
the construct) in many cases will not have

V\f}:lllés-g gﬂe;(ircr‘-]’? g\e/one%leS’rPgbtu(gf t at her 1nvenﬁ§ nptliae e1S plgovided a

er I a
ﬁ@ﬂfdayelmcmk&m Entl ddn 1Seired a ashcp |re@@sate@ aghtiix Pyepared ot

tappin grlndlng or mllin wever, event
i prepsragieéwf F’ééqu‘tl@tacfﬁ’éi%t?%b’ltbfth% FusRIiRg BisHHALR@ method in

eﬁ(c% pda%@% W)ltBrth lfgﬁrth QLQ/ c?‘r'@}!{tlhed th? 6€ ﬁlebi%vé‘tmjcﬁf t ﬁlﬁ:@lna

in a manner %es not damage the
sp]ﬁamiauamcalf extciygernpt pnhfc:tablyt seﬂ#o £ phgmacg{g@@l petipient in

destroy the. t e 30 di et
n’i‘C&PEfgf’Fﬁé’ftE}rg g St ﬁfécoﬁge é‘?/ &ug%splﬁgtu Eleﬁ%veﬁlgf) &s or

primary and secondary walls and pores). WO 2004/032901
PCT/ GB2003/ 004463 -28 It is preferred that the
chyenhbdineats @fnthprswb%P@éQé theiagertiersdhp phammacenti¢ad gxcipient

ot 2 e B P Y SSBSARR ions o

ared O al na
otganic polymeric material and inotganic particles or material, and is prepared or

preparable by a method in which the reticulated template is formed by dispetsing
solid particles in a liquid phase that comprises the organic polymetic material. In
preferred such embodiments, primary potes ate 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.



construct is preferably sieved or otherw se nodified
in order to provide particles of the end product

w@b@nosaoeut i cal exci pi ent which are useful to PCBELBRE@3/004463

10

15

20

25

30

e.g., asolid 5 oral dosage fofgn Preferably, the

phar maceuti cal excipient is sieved or otherw se

br oken down (mhile substantially naintaining the
structure of nstruyct) such  that the roduc
phg IRYERERT & ur'gﬁ{: 8}5?%@ Ras S&"?FEH&%%‘HHO& éelfttcé‘iﬁmdu“
a&ﬂxﬁ%nsn&% %ﬁaﬁ&bﬁ@ﬁﬂé&@ QxﬂbleﬁE of sdcaldanct e t@lb.qwetftgnt&ld a
abo 3 and in certain enbodi nents nore
mle&@:aa@tyalﬂm oneiatrdl thegapenticallyo aetivesgent: The

preferred size 10 of the pharnmaceutical excipient
particles prepared in accordance with the invention

VIChd pReReReutitalif atdved dge@nt pi8feraldy gasticihee biypeolaf. br al
SO|Id dosage. formto, be ng%actured Thu

ateBPYaEE i PR & GR AHPAS pELTe BFeRHRS: 5?%§§mnaceumaﬂy active

{(&éﬁpls iRAmaldieiRok iSRRI @?éje}@1 idm. ARaLERGeLEE@lembodiments,
Cl pient conprising a solid, retlculated mat ri x

ppaepalﬁedf thre plmrepamb;laéy hstive agetheod helogeted mdthe shepetes of the
tshoz I nvent%a an anec{ Oﬁ cgated ontto d I Diris rchrc&qn&t Ig%é:eﬁldmg

a8 aspects o € i hven
aupcﬁhﬁfemﬁzed»ﬂ the @htt@l@d i) Iﬁ{httmaad’tﬂfce]ﬂ)ahityr,e angntaItl‘.B@e &an reside
phar maceut j cal ? pi ent acco gance with th g
VHain, the GRIY AR i SRR RoprEt tBf sehd tFHUHER gRRtiB0
I n enbodi nents of the sixth aspect of the invention,
the pharmaceutical excipient conprises a solid,
r'€he phtlarmduumﬂv |axt1‘tenagehe Ptftfplﬁbb’fh% yithin &llassy? in the FDA adopted
aﬁ%}rpg‘gﬁ{l%e%ar Seslsfocg'rggll’? IS%fstQ @T&g g‘hﬁé)thg%rrel%(iae}lgngg’ acttve agent
pfﬂﬁpl@a)('@b!]n&lqlﬂyo@ Jetiing éfupMy ot hanr?J@tdrC]uinaI(EUwelght/ volume,

tenplate is_forned by dispersing 2 | a es in
avhER theas PRASE2 tHapeta YR it g’fesfaflafeogt% z%cS H?ﬁ@ pignaceutically

'aglent daB bl g@ﬁﬁ%lt[y%@h&ﬂ'@]fb £RbRE B HSFindY in"MhMindale).
por es | ocat ween adj acent such

aggl oner ati ons and the SO|Id partlcles enpl oyed to
fgrmthe re |cu tenpl at e ate artictgs.. 30 .
ﬂfl%ﬁ?aﬁ?l%thcgi plb SrlPea CO anc(:]f: “rﬁ%{rllt%he ?eveﬁﬁi E §Cte%ft eftmg’entmn can

t helddevwaaiticanl pl@arﬁﬁ&éﬁ‘ﬁiﬁﬂjﬂht&@tablcﬁ&ﬁiﬁlbmhndﬂor diluents and can be
accordance of a third aspect of the |n entlo

pP@bé?léH o128 L abegerrgsl orgl srlichSRpagn lormsonatle @owden

shiek hhd w&gicagtulttleemg\fﬁmﬂo@p re\eraQOM 032901
P [ GB2003/ 004463 -29 Th |nventFon is further

directed, in an seventh aspect, to a pharnmaceutica
prl"gg lf)%grmaceutically active agent is preferably crystalline. In preferred

embodiments, the pharmaceutically active agent particles or crystals have a mean
size or width of about 10nm-10pum, 10nm-5pm and, more preferably, less than
about lum. Preferably, the pharmaceutical products in accordance with the

invention comptise 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 ptesent invention include active agents of a biological

nature and active agents of a chemical nature. The active agents of the present



conprising a pharmaceutical excipient in accordance
with the invention and a pharmaceutically, preferably

wo beaagmoot i cal |y, active agent. 5 The phar naceptT/GaR00$/004463
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active agent is preferably pagpiculate and solid. In
enbodi nents of the seventh aspect of the invention,

t he pharnaceutically active agent is intimately
associ at ed MAth the excip nt In such ef erred

SRtsOdPRERISEIS PttdedTaEmafolpsis RaRHEBEIPPARFTSF 5P e
t Suseful thdh aSdtive,

FERLUAEDIR PSR Ok £, BEALNIE ablidagnt i
exdli quisegwt fore Jandirnin d0bogiorenthéhs pseobt rativalagerd migpaisuctore

harnaceutlcall e _.agent b
R ERE B o i RERB Rty DR PRUAE o e
$Rbdedt ifvRhtion kad eleo M5 takdliXa taddbfis ﬁhﬁﬁma%mmaﬂxyummam which
agent g&eferably lies within Cass_2 in

t
WBY 6p Rajaeriales Earsderray pplieaitatsn hf%fgtsgmf reticulated
(rﬁ@struzgﬁegﬁ%gﬁﬁt tBycﬁthnﬁQEﬁthﬁl SRt adeordih (H@Epresent

an aqueous s yof "up to about 1 in 30 or 1 in

Iﬁ)@emmgdah/bﬂcﬂchrmtagmrfoneedwéedsdmdmlmleﬁpmra@fdﬁest|Pnrt1Y due to
e range arnace tlcally active

B‘é?ﬂ“’ ggnsétaa SH§?§C%C“Fa%%(FmI 8 Stiﬁnsg Ubl e (as

defined in Martindale). Pharmaceutical products in

accordance with the seventh aspect of the_invention

darrepin ¢rebediereatrdiths t%waapeﬁﬁae&%éﬁty waicrly saRBptapheor mote
Sfoglcg §ct®%%9trerlgl's SHEINIS £faNGkaf 8dinbEs e Rl sol i d

osa orns. Preferred oral solid dosage forns
i ncl ude powders, capsul es and tabl ets; capsul es being

t f .Th h t | | ti t 10
]El Cﬁ?@%ﬁp%’ﬁe@ee{ g?% ee ﬁéj fi‘. U grezepgrc:?l% 1188 aln\ét%ugcg%nsolublhty of

%%@éﬂ@ﬁﬂﬁn abbﬁt plﬁﬁ!i@n@&@liﬁ i10a/ &Mgﬁ@'fvbhﬁqcagﬂﬁh measured at a
particles or crystals have a nean or, wi dth

alsowperatwieip Kberangomh bifake C- n%‘ieéerﬁ]i’lléfz @weatﬁtaffma?eé’%al product
t O 1RO W FudY BT BGHR!509, &72@7 PHALIBGRMLpEMC agent. Preferably,

products I n accor dance with I nventi on con{)rl se
fﬂherphahmxteuﬂlcdlq:ra@mtthas@%ltwn\/ﬂq@helﬁ ez ebbiy ]Gt dhant 500 wm,

4B AR PRI e

bérﬁ@&cﬁﬁfeﬁ@s%r@lfn RS 008 té QB@{it%Otl.hﬁ e rhpaptitc gfeheatay be
of the active agent Active  agents suitable for 33
i spattfeopossthphatmaseiicBheRiFRid & SacT P R G sElepied grom the

g @Epggﬁ@%}%ﬂg& WiCeANG28GhLEYR, %g glr%f 2Rl GBS Gfhg.

ctive agents of t ent WO
2004/ 032901 PCT/ GB2003/ 004463 -30 invention may al so

incl ude phar macgl o | jagents and {herapeutic ent
P‘Eé‘f’ glrvgﬁggn lls:::%.\ 1&?& atﬁii i ]pajitsto anroer%lesn;].talcﬁ)\e tfog% {br&pnsmg a
ug&it ubsenbt dhe%aﬂﬁ%eﬁ@tcﬂ@lﬁﬁﬂu(ttl’ﬂea&med herein. The oral solid dosage

form may be in a form such as, e.g., a pharmaceutical powdet, a capsule, ot a tablet.

The present invention is further directed in part to a method of treatment,
comprising administering an oral dosage form as described hetein 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 vetetinary
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



oral dosage form In certain enbodi nents, the use of a
reticulated mcrostructure or mcrostructures as
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5 present invention can al so_hg _advant ageous for use
in aerosol adm nistration which may be by way of
nasal, oral or transdernal applications The use of
reticul ated, micro ructure rovid by. a .
pHAFRETEY E%Pfcgﬂlai%&lf RGeSt ﬂga‘b Figing condidion.
IS ( ﬁ%ﬁdhﬁgt RN BEE MY Cfl noSHE e &S @lvolving the use of
adm ni stration | éaSt partly due to _the | ow nass
%@p@cmbrweﬁuﬁeﬂ peqdtdansd Witle thesiop e @e 2l3p within the remit
arQeggbodlnents the therapeutic agent may
rcally conprise one or nore biologically active
naterlals suitable for oral admnistration. In certain
preferred enbodi nent s, t.her gpeuti c agent has an.
altfeBg o ESFRBR ISR EpIHEs a‘!tgPﬁ?éf’cﬁj?fga#bermﬁﬂ‘g QB AL mpdjegments for
qgetn‘? tHerh L#bullQQ)r MRt YRR, 1o MG 1 BRRA Wi the@undin or animal
nperature in the range of 15 to 25C. Preferably, the
picaiynhc:wubucdie ssrpelate fuberpspsesoffthe ivwasdgn 1 to
about 50% w w with said therapeutic agent. Preferably,
t he pharnmaceuti cal product has a nean particle size
f K esbraibgubd tHOpicgembiauintiid) thnre id, nhearefdraj proeideddi plenmsceutical
from about 50 to about 300 m and in t other 20

RO Bs RIS M 8B PR TRE AP G UsFSGRt af excipignt 1 accordance

then @p@fﬁt\rkﬁuﬁg%ﬁagﬁya beit d%Q@BIeEjauﬂ) Hﬁ&aﬁ@itﬁ agent as provided by
pharmaceutical” excipient, e.g., via a process selected

f mhpharenacgrizabpeohist sari bryadshiniseted e aciphisoF deiiemthe passage of

> a?cf %xeed r}%’:u?lg ggeng tinlc‘oeueﬁ lg%stgc%ntgggnﬁal tﬂa?é? §¥ Jpeg%dt&nF wherem said

Cﬂhﬁmj)leﬁha @ochit 1Q&Mﬁtérlxka15es Iokidgha mmbtmmiubmqabf not greater than
pr.oduct, descrlbeq@her%% he oral solid osa% form. I
n"el?;PuEaé ip 300 floinm 00y Wsighe/ volorge, whensmesspted g fegpperature in the
POWHELs 13 &asdl e, or a tablet. The present invention

is Further directed in part to a nethod of treatnent,

conpri si ng adnrnlsterlng an oral dosage form as

scri be erein.to a human,30..pa t
?’E¥ Fﬁgure cgfS E;g cl:ltse ott' ﬁe rér%aecglétﬁ%al ie)[gﬁ}gle%){s an accr:%f\;l]a %eélxggh the invention,
eheib efdilability PE @duﬂy whaferasohdile dnge iyt Hﬂe inheeasm/!emncmmng the

for use in nedicine %ncludln vet eri nmed] C|n
Prags et fisgplution vigsne i upRsst %r‘ﬁt%satﬁ% feér“?

Ofn AL Rl ROHYe api‘)é anﬁé aRg Andaule @Qﬁ@ﬁgdlﬁmﬂﬁb%g&entmg the drug
practi sed upon the human or ani mal body. The

2004¢D32@0he PS¢ ER2A Ol3fcegUmesionad micyastugye ofthe ¢ripient
g éﬂ%?%log%tolngtn?&) MYe %§ug faf 62 RESEd Vnt@ P EXh it Dconstruct as

multi-layers, or preferably a mono-layer, in order to generate maximum available
sutface area. The second option is to present the drug, as before, coated onto a
high sutface area excipient ot construct in accordance with the invention which in
this case will comprise a high surface area particle which may be sphetical, cubic, ot
have assorted geometry. The particles can exhibit substantial sutface toughness and

may exhibit a high degree of porosity.

In a preferred embodiment of the ptesent invention, the pharmaceutical

composition includes an active agent which is not successfully orally administered,
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remt of the invention. 5 Theyuse of such an

exci pients and products for the manufacture of

nedkcanents for wuse in therapeutic or diagnostic

nmet hods be practised on the human or ani mal .bod
ReRidHPIT o176 BoRrmaegin aTtepit RelogEpaRE el i active agent

lp@&ﬁ&és‘ aoﬂxer uhe Q:@Fegi RHed RdthlfstBle@SBN pdtRUEBY hBBther means, and
here is, erefore, provided a pharnaceutica

pn@dﬁﬁgftmc@mpumtsqﬁn@lealharléwtmeﬂdéxtﬂlﬁ’@ﬂéﬁ’é (k¢ EvagEeR tFpder said

an.excipient, i.n_ac a

V\ﬁ%v eBk orally big arélglobl g[gllg &c%\i\% tngSst ]ig%\fegglél gaded to the

@haﬂhﬁﬁdubal exS@ledlt o] a]ﬁdmemﬂmn:a:l swhoﬂm:ﬁ t}maltIhEbB:tlve agent is

adm nistered to a Hltnle t during,the passa

cRbieA R F BE SARb BN AL TP RED S TR thERive agent i
{1] of iddhEaR aa‘ééo%mtronv@ﬁﬁ @l'len sahf cdRichhefapest Cthadedntios.

aracteri zed as aV|ng an aqueous sol ubility of not
greater than about 1 in 30 to 1 in 100,

\lﬁgsn]grgv%)flolign%éd WEE:ap csau% % etﬁ£ &tr%gz{mgﬁlﬂlfggnéfﬂ A8 use in

RratiRceautilgabdexs Iaactc&aing tb nhapmeﬂ:amzmmrt Inctdle those typically

i nvention, 20 the bio avai

wistiaed apFlat %HHF}’rfg%Dﬁa%fia 4 ﬁleee & %ceﬂygﬁgﬁ?%ggﬁﬂﬁan thgem

{Bt%z) C§ucﬁ'<ﬁ§% hbded s McBud@NBoRf ndMRIP 58Ik 8 dRBb@Ssolubility of
referr option is to increase the surface area

afottgh@tmnhgn abant hist 80 fot inil8&oreightdmokympe w@gemaﬁ@red ata

ol aR LA 00! S s oy selgple o mslubl

((B®d pdgé @i of DIstindAlE p1° Tdieodrag6 Myblisked bat[émd Rnyub t he
mat ri X or_ construct as 25 nulti-la ers, g@efer

aPh%%CM%IrSqumqlr&gF % <GRRE AT TR HPRY 2 fggpdgnce widh

@@s@n@fn@@nu&bﬁl&ﬁfe‘jﬁ‘c‘it AR Minlifed ©, HELRMBWidd 8riseofulvin,
5 before, coatéd onto a high surface area
exe
tamlamhc\r/\nr;h (petstamad), abpitiaceiordariee, wefénapHe acid, ibuprofen,
i.nventi.on n_this case w
U FRRESD e d cnbRide SRR Spl e, SOURINGE it lscin,
}i)enlj}ﬂﬂ@ @fiﬁ;@pbfﬁe ,GCRIBHE, yalprlhﬂamanlw;nirﬁ&l cantodekiride,
substanti al surface roughness, an ibit a
lnga%@r‘%eélzaf%%r‘%&gﬁf [uapiqe bwgkrlé?laévg@%?ms PifS of

?Mﬁiﬁﬁa& diRNERie O&rbms‘zagnfy EREDWA e CllzapBRNBNSik bhDitetate,
|nc udes anm active agent which is not successfully

- oeyaldspoaderichiatisliddne whlepeayogdechlepremszroe sbberdipggpoxide,

§y%lopenth1az1de, dexamethasone, diclofenac, digoxin, famotidine, fenprofen,
fenbufen, flutbiprofen, fluoxitine, furosemide, gemfibrozil, glibenclamide,
haloperidol, hydrochlorothiazide, hydrocortisone, hydroflumethiazide, ibuprofen,
indomethacin, ketoptofen, lotazepam, lovastatin, methoxsalen, methylprednisone,
naproxen, nifedipine, nitrofurantoin, nizatidine, oxazepam, oxyphenbutazone,
omeprazole, oxyphenbutazone, phenylbutazone, pitoxicam, phenytoin, pidolol,
prednisone, pytimethamine, phenindione, reserpine, spironolactone, trimethoprim,
tacrolimus, sulfisoxazole, sulfadiazine, temazepam, sulfamerazine, trioxsalen,

pharmaceutically acceptable salts thereof, and the like.
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means, and an effective anmouni of the pharmaceutica

exci pient of the invention to render said active

agent orally bioavailable. The active agent is

preferably added to. the arngceu al. excipient o )
tREhCF FEREPBIALE n SBHEE! 5&85&@@‘% ROV EG AT TG be used in
%@&ﬁqn%ﬁht’cﬁg SAbh RS eod N1 PRATPRCAULE G&erence list and tables

excl pt ent, such that the active agent is in intimte
assd&uatpQﬁSQD?hQﬂﬁéophhSHHX@@HLb&f1%x0|p|ent of the

i nvention. As previously noted, therapeutic agents

that can particularly benefit fromuse in 10

pﬁaiﬂm%@ﬂisl dral blﬁfc%(ijdal@ hstua€ Sfabldpr tuge ih dleppiﬁSﬁnhnvennon include,

i nvention_include thgse t¥p|call defi ned as cl ass
i Pinttapse nEOAMEES 50 OB B}H PARER RIAS: BEPt4ss aRRoRet pafsscoharides,

S:Xﬁl n%‘{}m\ﬁ%%}mxrﬁ%rb%ﬂ& g@%@ic'cﬁir?dés,n&lﬂdgﬁy&r@&§ehp1ds other

an agueou ol ubi | not ar eat er
tdn@mmahtontpoimdn a3@ ga@u@llarﬁy q_co@powveisgmlﬂw bl whemselrasiflo not pass

St Soal TR AT ol bh 850 AgP 4B P
PGS tiKAl thu&sa MBEY bhslalsasczplibleadi dhiefiical 9&6vag|3lﬂ§’| dcﬁh;e!ﬂhd enzymes
by The Royal Pharnmaceutical Society ﬁgﬁ t hat can

b’é‘ the gasit ripevisty task gt Py serebifating S0 e srawglfs of

Y_ﬁg%}gaﬂs o@glblf&i% 1cMatheQnE‘lgHe lﬂdpakt.egog Bmitkd €0, the following,

f ng: grlseo ulvin, “acetam nophen (paracetanol),
ampluding, syatloticasatatal r reefariamteontied therdsaf gedeth hormones,
ot St KSR BB SR ROR Db B donmones

EMGIH)VbJSvmé'g%\ﬁ&OE@Eﬁo@E ] a@ﬂlp’drﬁﬁale r&@ e Bbh&b.(c&[‘ﬂsﬂg,owth hormone-
enyt0|n benzocai ne, bendrof | uazi d \ benth m
ecu

b %ﬁ’é‘gﬁ@é@ﬁées ipteriEeashinglding ings Al ter
acet a%‘%z I?(B-JCHE bBJnﬂt" lg{fﬁ&f? ’QHG%mh%COIQB{rIahE%@ionally having

cycfosporine, chlorthalidone, ~ ° 7
chbhworgriopairdieling kbdingpy, @mzmh‘aummdcmdinazemnhﬂém -like growth

C%P&QH@1§§ ];(ggr 4 gﬁ%ﬁgg&, 'é%ﬁ% fuggrlac%.l?na%nc? %?%afrmg %epaﬂnmds

f Hargnicdd s EhoddsbRERModkemobRufak et lhep §it, BRBE loarmindéscular weight
haloperldol hydrochloroth|a2|de hydrocortlso e,
heirasil andetli AoV deolerwlany eighnbeparing et onip; weluding salmon, eel,

ng&%ﬂf Of e uthﬂ?zegﬁﬁ%&ych&}@%tﬁl 'thurQ@é PR¥5@kSflens; monoclonal

pr edni sorie proxeén, nifedi pine,
namutltﬁduersa Réroitostaning ptatelsa el}hlb»taizemomph@ﬂ]blm godetropin

0X nbut azone n ,
p?eﬁ%i (,Ch_ﬂ ln&qlg%ngyg?ﬁn, 6u‘816112161|gpn ar}/one =t %,Iasé% hormone, follicle
pytﬁthahhgMbﬁﬁonargemudaete@ﬁmaarse&ﬁmhnspmsm rfﬁlgﬂtlsﬂﬁ]t, one,
trimethoprim _tacrolinus, sulfisoxazo

sHlf(-’rSéﬂﬂﬂélzii“ﬁe cyqlespRFisy BOPEHF AR R godisp Gpdinpppr disodium
é)%%%}&{e&a&an}éoﬁ&&ﬁpH@sm:r%o§911nh§ (ﬁlﬁ@f—;%mﬂﬁ%ﬂ R&tmone (PTH),

including its fragments; antimicrobials, including anti-fungal agents; vitamins;

1nsu11n

analogs, fragments, mimetics ot polyethylene glycol (PEG)-modified detivatives of

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 fot aerosol
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and are listed in the referencg list and tables on
t he on pages 2071-2122 of U S.P. XXIIl, NF 18. 5
Active agents of a biological nature suitable for use
in the presenh Enve |on i ncl.ude diégut are not I|n1Hed
tHImiBHSEREPRSY RSB PR PHEAY of 8ptal el moRs Rffgapsderma
%ﬁﬁ%ég@&parldes and particularly m xtures of

o- pol ysaccharides; carbohydrates; |ipids; other
or gani c conpounds and particularly conpounds whi ch by
fﬁ%\&’tﬁ? onefzt eo noag rr?rﬁr’r?ag étr?ceaa exl (g:l%lp %z?i%ﬁon ¥1n§ th% reticulated

1@1rédﬂﬂﬁ§etnlsﬂ)&|al MO Saudtets Of the fvetideshe ﬂbh@vﬁﬂ)ablhty of poorly
chem cal  cl eavage by aci ds .and enzynmes in

t
guater-6olnhleediiphmay edeeeash by cieatne g %?10%1 ﬁlé?%‘fm

iFFfetfggﬁl etﬁ@gpésgﬁt Bl endsd in\é?eag&eﬂﬂe%uﬂfac@axgh Qlr i @ﬁs{%‘ arx]rallable for

nature fncl but are not limted to, the fol i ng,
i dnsstql@lmrgbs pmshetumg therditig cahted onte dontsitinaltedsbaree dignensional

t her eof I o i pel-ydi

h’ﬁi’r‘%%té%a Cﬁ\%tﬂe PREER ?Onﬂasﬁttucﬁurrfaﬁn d}%% m1?1or rrgé#é%ntf ghe
(&dfsuct DomiunREla %El@y\bhpﬁ%rﬁﬁll?a&noﬁ@dayﬁﬁ )[i6i idi&e:QioQihBrate maximum
hor nones; growt h hornone- relea5|n% grnnnes

| #edplemprface 1ae) Lriprgeitrd embadineiiiy; the AEeg SégRieH-opto 2 high

i ﬂﬁ:ﬁ!c'e Rrea éo@lghugﬂ WHicR%h Qllug %aset\géfﬂlla%o {E@Q hlg'lp gull?%aﬂea particle
reconbi nant, optionally having count ions”incl uding

swtlichrmayzbaepherihlc icuhipawdhzazmmmrmﬂ gdommm nlhe pasticles will
CRYSEEY ARt hear e Then Sriehie e Rl My b R AR eh degree of
choiRitpi Thesondtawt r(&slcﬁﬁ&ﬂl@@té‘f@ta@[}i hzh;&pé}feldﬁc Qﬁef‘aye bfew greater

mol ecul ar wei, arin and ultra | ow nol e

witegrb o bar 2% Peeir: DROfPH 2hoNE 1Ot g te &Pﬁb‘h‘&) Bofg Preferably,
pﬂfe?éa@@d cﬁg RBRiitF Y EORR t%h&ghc %f BQJ_UC[Eaég%[cﬁﬁérgtlon, (which

factor; antigens; nocl onal anti ;
swniaftddgvatthn effpetotfemeslyi wbiindng @]ucsz,waﬂable surface area).
adrenocorticotropin, gonadotropin releasing hornone;
oxytocin; |eutinizing-hornone-rel easi ng- hor none;

f Blktiptdn® @bindldailid aidsh@chRarime presghtizResti@beashadasespecific
t hrgnbopoietin; fil prost agl andj ns;

TS BA 0F VR s D 2 e S EPYH PGSO T XA 5 /5 and
dg_,@e@gl{rma QJ Qf'%gtldm&)ace ugae QR &b ab%%%fs% b S%¥AH BR?/o and

par at hyr hornmone (PTH), including its
f m@gﬂpmfsnablam&romm aboobil@lts abq>1ltc4(1m frg Alreling emgatnetal salts, such as

BT B b g 6T BECy b PRT bt Pl vRERe gg2 0 35

t Bese’, @m:ﬂttﬁﬂés, g&ﬁteﬁﬂjﬁn&ﬁﬁ’@hdﬂ@ﬁﬂyw drpgfie@daterials. The inorganic
materials described 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
matetrials, when they are formed by iz situ precipitation techniques, such that the
final crystal geometry possesses the highest surface area obtainable. The easiest
method of increasing the specific surface area of a material is to reduce the particle
size. In order to achieve the desired surface area range, the particle size is

preferably approximately from about 100 to about 200 nm.
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adm ni stration, which may be by way of nasal,

pul nronary or transdermal application. By virtue of

t he use of pharnmaceutical excipients prepared

utilizing the reticulated 5 three-dinensiona

' £ O] MiHeWae8c106izk REndAMEREIRbonk B&s BbPe¢BhEADIPrbéeksing of
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drhagpcteistioabé theoprrtclas-hi gh  surface area construct

which in this case would conprise a high surface area

particle which may be spherical, cubic, or have

aES@ragdeRboalidnys off iR frasdalt ¢hentioh] the fiaghecalbicyl excipient

exhi bit substantial surface roughness and nay be
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D . | i )
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rom about

eater tha bout 10 nR/ g preferabl .
g’ gﬂ@} edbegharmaceutical

ni/ecrpeotia bgant iv) GoneyagplBrpefoslyaimtys solp
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R e S S R S ey
Oi@abityudt@RUDIngside aaieai bbb Esubytshéialy At@apnnadfing walls, said
Exci pi ents or _inorgani ¢ constructs of the pregent )

i Wolbnaies PearideshRies sudipliqiiof cregipls arangrdty Bileaghppigially abut
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preferred ranges of specific surface areas are | '
f walls. dblotitetsutacedathoes-diBGngpns hmagrdstrpginee prefenpp$ean inorganic

];Eﬂg{%gp ge% hclaigltn% Cpg-rboggf&%é)o orrTQc/ogét ét%%%{pggfn%a{# rﬁﬁb@tn?cl material

¢ar bonat e an a

phas phidiem plRéphaensid i asnplitet (B, ,apgpmerf suZhtae dBxfra@b
g/ cnB, several times greater than the ngjority of
organic materials. The inorganic materials described

f Phe ¥2fls W L r%titcglia&dtrglccp@sg}u re,pﬁscse%?lﬁ}]grgﬁé{%imﬂts as ]Sarovided by
speC|fa| C Surrtrace areas, ue to their g ensi ti es,
Wh @Rafdhdceueh] peodicy stalrlingeowhé podstntiindestion fvetrethiekness in the

It is, therefore, of great .inportance to contraol t.he

ckarge &f Do W0 Hops by gt K.\ TR SRR ?Cémems

I Efe@age(p%ail BhiSkd ddsddr 2€ UPH dileh PBn HRE PRI §Drowsithuchitalof the
e

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 comptising a
ptimary reticulated three-dimensional microstructure and a secondaty reticulated
three-dimensional microstructure, wherein said secondary reticulated microstructure

defines the walls of said primary reticulated microstructure, and wherein said
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to reduce the particle size._sgn order to achieve the
desired surface area range, the particle size is
preferably approxi mately from about 100 to about 200
nm WO 200%/0&2901 PCT/ GB2003/.004463 - 5£De reasHPg
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SRCLAAREY LR PARS WEIQvheAE |s£lk1?;ﬂr§ar9 Fw 8RS piAded BY said
accordance wth t'he invention. the effective
pastideberetisilagehmisassrawegl dndrsubsaatislly dhef spidpripeay walls have
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particles. 10 I'n certain enbodi nents of the present
| sevemticowalls e prihaided beutheliplisity ppicemtals granggé tto at least
accordi to,th resent. \\nv i ieS. Ut il .
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m crostructure conprising: a network of substantially
i nterconnecting walls, said walls being provided by a

[tiplici of cr als arr o_al..| -
e S bfiend ¥R bR Rt HGERORT BB} g of the primasy
pRslBsShastefal thRtinbys isahérBigbsifabbuald yo alta 200 e girefegably 20 to 30
wal | s, The reticul ated hree-dinE si ona
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B S hGEPAFce 1S B APOSENSHS PR GRIFP L IRt pubstantially all

(& @e rﬁ@zlrzié)lé%s%% Qgﬁﬁ@)sieze:% HEORBLE YEbuCPRPLE St Y0 i,
i norgani c terial 20 (e.g., calcium phosphate) and a

t mefralp of ¢5¢o 55aumpoiughes aberethd Gismed dxtqestaln, emfbediggntssof the
of the.reticulated merostructure, ,in certain .. .
St i, S B AT E W6 #cfnaded S bALL thickpesy in the
aR68¢ 6f Bigodt®.0he> fHrs ENim) Precarhblprd. ha &.5qunh.hFakhessoren
the range of 0.01 to_SgO nL preferably 0.01 to 40 m
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| Fcerting f therahod e Hssrde &% EPEElORNE PLEYPE KITERERY

AL HsBARSIMARNLE AR {ebEndrPHbAE ML AYrE kMG WEraBhe bNEbout 0.01
reticulated mcrostructure substantially as descri bed

hier aiomt 5Awe.apdfargply §.-5%atof Upher preferred aspect of the
present invention, there is provided, 1in certain
enbodi nents, a pharmaceutical product conprising at

| #asill fafBer aspect of the above described alternative particulatly preferred

embodiment of the present invention provides a pharmaceutical product
substantially as hereinbefore described wherein the crystals defining the
interconnecting walls of the reticulated three-dimensional microstructute consist
essentially of ctystals of the above described physiologically acceptable support
(excipient) and whetein 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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secondary reticul ated three:gynensiona
mcrostructure, wherein said secondary reticul ated
mcrostructure defines the walls of said prinary

reticul ated mcr.ost and wherein sa
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t he above descri bed further aspegt of the . present

i anectherapautic agass tnAEEIE farp. id PharaERHr Pyo it gemprising at
AYE ofe Rl E& ‘?hfe@ didendiG0g %n@fos%@tlt'ﬁe QoBprising: ARGWork of

m prefera .5 to dm 25 A still further aspect

: cﬁubkﬂaeﬁalbom@erdmcubg ovadls pegvided b}eawltlpbm}’af?ﬂ gtystals arranged to

ferred
part %SHB%IU&H% ng?tn%lng yoiged llqegafmg 3’3%@ Séﬁm gﬁh;@? Icomgnsmg crystals
W@pmﬁl@g@al@e&eéptﬁsﬁ s\appmufar tli’b&h@fapﬁﬁﬁd: Sgedle,faﬂall awgrultiplicity

of pores defined by said substantially interconnecting walls.

In certain alternate embodiments of the present invention, there is provided a
pharmaceutical product comptising at least one therapeutic agent, said
pharmaceutical product comprising a reticulated three-dimensional microstructure,
comprtising: 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



i nterconnecting walls of the reticul ated
t hree-di nensional mcrostructure consist essentially
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accept abl e support 30 (excipiggt) and wherein crystals
of the therapeutic agent are at |east partially
| ocated wthin the pores of the reticul ated

cture sub ta tial

et o bl ine s 30 An e aoE AP Rane 0P IaaHag of Boresflgfiged by

| SidShild, whidkdih ‘é‘ﬁbs@irﬁiﬁ'ﬂ ad dnéaquf‘oxer RS pbiRWeitl inQfie Uskge of 0.1
of at | east one reticulated three- di nensi ona

moclr oot rlacugh en sobwdimentaf] e psesear Bivapdon Febsrsially gl @f the
h ical I

]_g l}aﬁe%lxg%lec% fess 113 t%y Jt‘a%%vﬁ)@t()etﬁ t e(f BI@Q'F gre%l.oarbl}pfe)ésc‘ highSibout 0.1
l'ﬂtﬁf st thderh tifeg irC Gdrpiih 8@bodandrat wolbdkarafallg ublstfaht patdsyhave a pore
i nterconpecti ng sajd wal | s bei ovi d
SipTPically 1 thy rargec?{/é? ap 9- érrlaﬁ&éa cptgeally shhet ?uﬁ% Mot the
@g%%gﬁ%&&% tsi82sMHpers paai d crystals defining said

I's conprising crystals of a physiologically

acceptable support naterlal substantially as

rei nbefore d s I il
ik sy e e s it APPoTh L b Bl gk BhvcRpRS
Ighalrﬁa&ﬁftical ordﬁetf ﬁj’rﬁpﬁﬂsmgbmdhﬁ&fﬁe&h@tfapéﬁte; 4geas @ntrystalline

i nvention, the multi I|C|ty of ystal s defini t.he
VeI SHE P "‘rr%%‘ieBE}F"étPéﬂ BRt CPEPLSRS %}ﬁ?SBPne reticulatedl thice-

N6 ASIHh M E St ru@Sre o%ﬁr&)ﬂsﬂfgj by a pharmaceuti cal
product according to the present invention, conpris

cryst ad setwforh ofhykiteitidly daterspraceidtn whlle S@dp‘ﬁélrstbefftgrpfo‘”ded by
tp%] %&?&%%gtlgcof C esr‘g;hs €1!}E?%e¥let% alt rfeaésl% paprtgﬁg?’&ﬁl'ga fg%lther Tnd

cor e presentrinve
the 15 ﬁfﬂﬁplﬂﬁ@gﬂfqﬁirésyd&ﬁfeﬂﬂiyaﬁicbsﬂispmmﬂy 1rﬁerconnect1ng walls;
degradabl e in the %iolo gical fluids of. th

gast r OV REEH ?%%Fettﬁ“é?é? srcrasmitrler%astaosrg?rlérccrurface area of at least
ségloglcally accept abl e degradation products. Mre

part|cularly there is, therefore, provided by the

above descri bed preferred 20 enbodi ment of the present

L e R T PR 08, g s

phRERGEY bR lin proshics sﬁﬂﬂﬂfalt shathedpentieagdntdneoated onto the
reticul ated three-di mensional. m crostructure

CB’Fﬁﬂ?lp%q n’Blns éna,yé{ev\%:lcp ISh@u‘Bg faR{agpes known to those skilled in the
' Qﬁ%cﬁ@&iﬂgﬁbﬁﬁ 08¢ Hﬁ!ttleé t@@&%h%&a@%ra@o@fr@éﬁ' r?intg}’a&i spray drying

crystals arranged to at |east partiaily abut each

okhbnmwsak@bwmysﬂahgtdef|nlng said walls conpri sing

crystals 25 of a physiologically acceptabl e support

for the therapeutic agent; and a nmultiplicity of

PUhephaehidaadcd e xsiplefit st iamiolatdayed withrho fdnegidung agent can

wal |'s.
thereafter be prepared into, e.g., an oral solid dosage form. For example, for the
preparation of a powdet 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 promotets, etc., and thereafter the powder is filled into,

e.g., a gelatin capsule of suitable size to contain a unit dose of the thetapeutic agent.
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phar maceuti cal product conpri_gjgng a reticul ated
t hree-di nensi onal m crostructure, conprising: a
network of substantially interconnecting walls,

wherein said walls are_ provided by, a nultiplicity of

i b PEOSHeHgR RGBSt athel ROTEGer SaPticiiE PE LS SSRtRd onto the

%@%ac&ﬂ@ﬁt&gﬁﬁhéﬂtl(ﬁ ARvbe E%‘,Q’Qﬁi‘u QbBudLRGHIBBE: 5690y /w), can be
0

erein substantially all said walls WO 2004/ 032901

RORECBOGARY 00l 63 effeglvaamennt afid phaansewicallpaeceptiile lubricant,
ab .5 m. and,a nmultj.plicit f L ef i

oy oPio Rl PR oy P i RREGRES B B difareguancs,
havelikiepa! £nd tizeemistuieh@bleang®rdihg Qo Inethodslwell kiiowuad those
an_emnbodi nent of the present invention substantially
akillegringtheattygl | s have a thickness in the range of

0.01 to 0.5 m preferably less than about 0.1 5 m
Furthernore, in certain enbodiments substantially all
OWhthehpbndprhdve ta heonenufsétmecd iy sildets) theiaeuittiete matpre, in an
o BT T Pt Byt LB S B Yoo cablering
alnSOcqfveNiisked piodivhaicile emfledhdpiatisineht hbgnjircesgitssion

i nvention a 10 pharmaceutical product conprising ?i

| g TR HhrattA08U 00 dpdng 1 nHorpEealhg mesturgindapgbe
p&ﬁlﬁ}g@&%wtb %al:h Qrdggfé_gtth'{gtqﬁpfe' is 'sﬁlgseaﬁeﬂtecﬁﬁicuﬁ?@n its hydration
reticul ated three-"dinmensi onal mcrostructure

cohpr exiased tagmetiodnid. of oshdss resmtts.abk yahilets dpxoerhfent thy

l1s, .said I 1s bei ided b ANy
%g@g?éﬁsg?ﬁgﬁ é)égsetng hngvt%nﬁgrol\'fll e %gfnt iyba ul% sl GLRI %@ ké%a?&ness.

eas y abut e
Orﬂ@ﬁﬁerﬁgl:dﬂaﬁ ol thalphdsplaceitiosl pfoduetsesiefakd e dcdnrdamiedvith the
substantially .interconnecting walls; erein, sai

r RACPRATHAYFAoR it F9 RRRYUA OO UR 48 BéRsct ilE %EEFaEfége&Fféia
?%m@&dihl%ﬁ“?st thel 5813 ar-grf%rrﬂgﬁgﬁ?% %qg{x@@{haﬁ&@rﬁhﬁmrxﬁg&ssion

e present I nvention may nbi ned with the )
t presaypelite,c @gewte imtha ordemef 1536Kgf ¢rat andhpreferably in the order of

e AR UL B L PR SRR
SidtilchRebd Mick b8 trudtuie b eeldhiciiediuh aBedrdhidd wiell theoinvention is not
sol vent, evaporation, freeze drying, and spray drying

t eemracd s SlikABaH by iibe Fablefing PtoBesthe phar maceut i cal

exci pient which is now coated with the therapeutic

agent can thereafter be prepared into, e.g., an oral

sOhnie abf dlos Higétafionnof Eoectepspytsion wya migthod of tablet manufacture is

the size of the tablet. If the amount of active is high a pharmaceutical formulator
may choose to wet granulate the active with other excipients to attain a decent size
tablet with the right compact strength. Usually the amount of filler/binder or
excipients needed in wet granulation is less than that in direct comptession since the
process of wet granulation contributes to some extent toward the desited 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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therapeutic agent. In the casgpof capsules, the powder
can then be m xed together 30 with suitable amunts
of a pharmaceutically acceptable |ubricant and
ef fective anpunts of other opti
pti onal Pﬁhar rraﬁ%eutl calcligxclplent of

Eée Ot adasaegee’s’@émﬁmé (the PresERMN &R SPRILYPE ATRR-coate
\/\#VQ %Qﬁ@é fcfcﬁﬂoﬁl%ateﬁﬁg khbeh eafh&e skRd in the att as
led into, e.g., a gelatin capsule of
@haﬂ:naadwleeti&l zaemprg:ntﬁo r&t@hrpbarmmetutld@is%m@ﬂeqth@dude for example, the

%gj u‘éﬁlélfagg dlgg%t %cze 04/ %g 1]':11 al?ci c%B%o\hgi’%élQ Q4 ﬁ6§.1mar1c acid,

%?Wchﬁirf&%cﬁch )lildtddohycloadaeriontid, fnlch a@h,aﬂimmmjm ladsphotic acid,

excipient (at a level, e.qg. fromao % to about
ggsos pigosphac ped, sHlbuEl ekl srsic W‘i%hxjalﬁ}%%%é‘&eﬁ“@ strong
h AQLERIR i
e oo clamine
@)ocaspuuﬁnhﬁdrsmdh mdndrn dintrbgnaatsodign Anckteli sodarm sarbgnete,

. m xture, tabl accqr di to net hods
Bidiorids P ming: Antcidns Retie Cpf RURAED A TErptiRE agents
tagm{giﬂilét)ﬂgts%%ldo%e} Q’Q{tﬁﬁ§roﬁlﬂ%r@mz{tﬁrte§ (BenshtbRiunh Bhloride,

amount’ sufficient to make a uni form batch of
tbabizedksr_numsclﬂhedﬁ mlbp@atk@azclﬁlqraﬁmethﬂwgde benjaic gcid, benzyl
%gc?%gptg ?,rétgfr:rg) q;légy p@yrpdlﬁiugl &lgﬁgé et}ﬂ(ﬂ:gbg%%gi %g]oggcresol cresol,

ssi’on essure

|déﬁ§r<$ﬂ>attﬂ1c ddavyevieiparhiben, mechylpemsmuhahmmamen sodlum phenol,
npressed to such degree t hat Lhere I S subse

cnthflVlethY% glcphol phe F%PFIG e tiffe ROEXPDE AT d‘“é%tgt P?té‘ssmm

ik d te, ?Jtagﬁﬁﬁ sbau &ﬁ@pﬂ?@raBéﬁﬂpﬁg 15%9&%6&@@ b&Bum

gr anu ons of the present Invention are from about 5

thanabﬂa;sqmlmgiehamn@@ste Wﬂm@rap@ﬂa@escmbtfv\?%‘i tbmerosal

PGB B4 LR B A RS ABIER

gflﬁﬁﬁtedllfyd@&fy&@lhand) ﬁlgaf)@lﬁkcfs@hoﬁdﬂa@didjmﬁ@thmgbcémblpebpyl gallate
are_ fornmed using ower than nor nal

sy fatmaldehyds aulé?}é’é%tar winghea b Edre. Gpang: Jiepfafp svifer
acﬂgxiﬁF etfsogé@?‘%r)ﬂ ke dpherdlE 8€dipieht); BQﬁ'Ufmg?Qge%QJ(Qx/c@ﬂ'@acﬂ he

use O ower npreSS|on pressures ensur es t hat
tavem0ivune tibohaete cenmmioniua phpsghtaneSasic acik ciisie ppidehetie acid,
Cﬁc}gotsg (?]g(ge ?%tggs?e Icﬂv %nt Io ass'n.rc'm Qget@]hg)%gggt?g%&)trassmm phosphate

proces

| taBhbedsic) 86diaf :djefzﬁé:,tsodﬁjﬂi) mase abdasn herape baldtiof, dibasic sodium

tabl et manufacture js - the t abl
ahsRbatss megppiaic ?%dlwg’r]floépb%iﬁi er?&’glﬁfﬂv%gg?gtﬁ é%ﬁﬁ?tg dbsrorémm

ethylenediaminetetraacetic acid and salts, edetic acid); Coating agents (sodium
catboxymethylcellulose, cellulose acetate, cellulose acetate phthalate, ethylcellulose,
gelatin, pharmaceutical glaze, hydroxypropyl cellulose, hydtoxypropyl
methylcellulose, hydroxypropyl methylcellulose phthalate, methacrylic acid
copolymer, methylcellulose, polyethylene glycol, polyvinyl acetate phthalate, shellac,
sucrose, titanium dioxide, carnauba wax, microcystalline wax, zein); Colorants
(caramel, red, 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,
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filler/binder or excipients_ngeded in wet granul ation
is less than that in direct conpression since the
process of wet granulation contributes to sone extent

St e ot B £l B ORET L, L 301Gl

Rli&hes Abinvn AQ8H 8 08y &yt Bod SfdedTBteaDdolih @Icohols leclthm mono-
capsul e- shaped tab e?s about 700 ng to 10

m@@%@@iespmqr@mgh@@nq@)un%b olfie aefla(tdlaes%gféeyl alcohol
(AT D0 L FALA S, oRIRLE I 58 AU iy

mm)tlgtdlragéhat@aloammtr ®ilf pobexﬂliOI d»le;d eithoert pelyaxyl 28getostearyl ether,

T LY SEh A BTTOFERe 202 =BR 0, P it 0. polysorbate 80,

LOVLYE DY c ORI St €n@6lydo] Mba&It8dra®C 86diGmAhH] sulfat
?ﬁtE§ aggc unﬁﬁlgﬁgg?dn gyh®drochlof?c aC|1dm Qrsu e

dspkiuxne @ltehyam, @@mlmm moa@wratmpn@nazepﬁoolﬂttpr jarbhies gronopalmitate,

POOSRAORL G0 AE L e sté:jxhgéfgaﬁhﬂﬁﬁﬂgﬂnﬁﬂﬁg ‘?%t r)g'ﬁg*ﬂtérﬁlg aids

arrc ac I'zi hg "agent
bﬁdsxellulomrpurﬁireﬁomdmm: edrignatievorsned patfomamiarethole,

| hyd di
ﬂ%e@%?lﬁr Sfoctg i Beario: SO shLchr ool g tpmate,
d&(ﬂgﬁer &t Cﬂe@ﬂ’bﬂﬁht bbﬁﬁl'ﬁ't B4, t19int $BRIL, rose oil, stronger
gl i dant) di met

Ant’i'f oam ng agents 10 hi cone,
sqoagwh’peggﬂpg)nol, 14 baleane @mgturprvegg ]avgqqlk}asgncture vanillin); Glidants

0 ?f)? a1l1(t9 n@a{: %l{lﬁ ('nglglr’%né %ﬁgaft eﬁ@n? Eth%% %)llobdal silicon

1 0N, enZOI C aci enzy
adiegide) tald) U ineatate@lycesd, yliemy]enel glyk:ull,’rpﬁiipydrme@ycol sorbltol)'

chl or obut anol , c¢hl I J ti
cleronstnel chloreciesct cieetl, BeEEACR 6
SRdhy! n&nd)@iei@kylate@ REMY BB besa ) 65BDylenR Bg Y ?Bﬁﬂéﬁ&glycol

acet at e, P enyI mercuri ¢ ni trate, pot assi Um
bzt erleqbat agetem;rﬁ@ombm e.g meBplpspm@aﬁemlkyl celloloses,

ghe;h%oéxﬁﬂ{ ecteﬁf)loségsd Iau rnerrns axLP gggag%fsi,oég%?%%ts (acetone,

propi ona
t z{’ltdi’l’ﬁﬂ Odidlted alcblyaip ht)lyleAEl lhlydﬁﬁltcd aj&hsyl (baﬁz@rtb,i utglcilchhol, carbon

by tate butyl gt ed
PP ER A DI B0 SHONH lhorbUealaf lyeerin, hesylene
) ?&stelgﬂ%sﬁﬂe&hdpﬁaeem a88hbahR thyl&RAHISHAQ oghela akyisigyl

f oxyl at sodluntnetablsulflte sodi um t hi osul f at e,
Skeitbue, et ofi pernut od.opHestbylene glyeph erqﬂyéenewertmretﬁ,wowlene

l'i oqrsleg a%(i:“ln 2 e(: &S 1tnle%tlgﬁ éjt 1lewpfolﬂ e Q@Jxﬁe water for
2Fhont Ui BRoSphate, Cbot e ord

0S citric a
aﬁ;hganon purtﬁed Water) Sorbents (powdered cellulose, charcoal pur1f1ed siliceous

earth); Carbon dioxide sorbents (barium hydroxide lime, soda lime); Stiffening
agents (hydrogenated castor oil, cetostearyl alcohol, cetyl alcohol, cetyl esters wax,
hard fat, paraffin, polyethylene excipient, stearyl alcohol, emulsifying wax, white
wazx, 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, catrageenan, microctystalline and

carboxymethylcellulose sodium cellulose, dexttin, gelatin, guar gum, hydroxyethyl
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di basi ¢ sodi um phosphate, nongbasi c sodi um
phosphate); Chel ating agents (edetate disodium 25
ethernedianinetetraacetic acid and salts, edetic

a a a car bgxy thyIceIIquse

o s B R P PR Sl P o e e SHEHAY Mgce, magncsium
etluyligednl siliass metEﬁE@Iﬂlcﬁbe QMMB%EHM HidZ $olyvinyl alcohol,
nédroxypropyl cel | ul ose, ﬁydrox

PRPREI RTaP SRS gbfy@llrﬂégéyﬁeoglﬁ:omérphy%ce¢llcudzd§d1con dioxide,
pmcll@}na;ﬂgna@ehggftﬁﬂ#ﬂ %a]ﬁt‘flﬁ I%Iéﬁl p§wé’ temfpl)%rl%/ents )(ﬁspartame dextrates,
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d|o |de ar nau m croc stalllne wax, zein)
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or AP EaP Eﬁlonyﬁé’lr , SRRk COPPHIsEihdssugat,
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eEPé bpeymaethalcelydnte, stietostyistalling ¢rilnbisppdeaein oeth;du«tlhﬂdmen gelatin,

i E el B R Bt el s aleofiinns B hiplascon

dp@lxctdtgyene lerrides pbyidoge, grregeddtiridudvidch 24 gp)aqasks and/or capsule
%'%gla hol esterol, .._diethanol am ne unct
o YHEBFY (ealtBiip Spbgratce dibagih sricimapherh  tibesie raalﬁum phosphate,

NBNElumaRead, ndkyesystdes, cdm thanad: d
O|eIgH%CI§ (adjungﬁ) oI%ylngﬁcohol g?&?gb&$:§g£§&%SCExunl
PGt RERCIPESE, yf@weszehw@lna 1@@0@1 sanaitel, S@(ngpd),)(sy:ich,S
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p}?)r% %&t; ik 5'8? ?&( IPF] s>§1 xy?ugff) C 3 ggxfys:sugar) Tablet
edlh@tqgraf[l@l(@lgm;d acél(Q rﬁicﬁafr)’z?dtﬂhn@ @élMﬁ@Jebaﬂcﬁcgtg*lellose sodium,

gate 4@6 B ysorbate 60, pol sorbate 80,
?06 TG PYEGH ’&lﬂ’&&*’éf%}ff’emé‘ﬂ%w eglyflojagel starch, pregelatinized

NIAREY; eBIbAl Gnd pOTE lleQﬁ'lSﬂéan%uLD [(')u%in steﬁﬁgé c%%y? %reﬁena‘te

sorbitan nonolaur e, soritan eat e,
rmhgﬁ?alfum ?fﬁ@’@te light mlmf&ﬂﬂ b rp@@tedgdateglyaﬂ esardigm at‘dadyl fumarate,

t ter ai d
AL ENAE SRS B A RS B ine st
Frmmagam (cﬂkﬁdtjfolslﬂ;@yc(ealﬂ?hﬂﬁhﬁol Fbeeaaind&ﬂyﬂ&e sBUAM chloride);

W? II| me thﬂj net hyl salicylate, nonosodi’um
{}P aevore s SiwleBW@Fd Grpmag ep @F,mmpo%@m@ﬂMdnhyde elixir,
Ci!;d) alcBREREEIMiA eﬁ?érﬁﬂuht WS SsoPbitol sSidtRIHY gfrlugr Wi I balspm syrup);

wat er, thynol, bal samtincture, van

'tV‘Fh:lfle rdeagiagns (immond @l antod, catnatiseed ailf ¢thﬁlkd>lﬂzge isopropyl

ate Sk, um.si
a{é@é&ﬁp&ﬂ%ﬁ}xﬂ%g dlr%%(lfzrggg elghé )mmm’.@@,t%mlgyl alcohol,
(ogmd@decanom ekiyd GilepeghyCail, pepsiOBHl| RBMEeFil §8fbean oil, squalane);

rbltog% Plast|C|zers castor oil, diacetylat ted
Ficaerer (heaf Apherpht Nahile st@lyé%athlostmwater for

aﬁljéctﬁ’én aelerlosl A sBBNADLMEREL HES iR VELSW 8RS HiNE Vet
propylene gl ycol,

suspending agent); Water repelling agent (cyclomethicone, dimethicone,
simethicone); and Wetting and/ot solubilizing agent (benzalkonium chloride,
benzethonium chlotide, cetylpyridinium chloride, docusate sodium, nonoxynol 9,
nonoxynol 10, octoxynol 9, poloxamer, polyoxyl 35 castor oil, polyoxyl 40,

hydrogenated castor oil, polyoxyl 50 stearate, polyoxyl 10 oleyl ether, polyoxyl 20,
cetostearyl ether, polyoxyl 40 stearate, polysorbate 20, polysorbate 40, polysorbate
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copol ymers); Sol vents (acetongg 20 al cohol, diluted

al cohol , anyl ene hydrate, benzyl benzoate, butyl

al cohol, carbon tetrachloride, chloroform corn oil
cottonseed oil, ethy| acetagte, g|ycerin, hexylene .

ity eesoxpetsohbisgiuat lsahgeulttiet HyPLaT TSI R R
Q'H%)ﬁ)(gélgﬁe, JBb I mo8PMbMate, KBRS mBAHRERteOlyloxaPB8BN ULhis list is
oi I, polyethylene glycol, propylene carbonate,

praspydamneo bgleydotiye,dusandeni neralptepreseatativajodche elasses of
steri.l e water for. i.njecti.on t.erile .

ey B0 Tt v b ined SR i Bla) Bsage forms of
ek lpuéseseinvehaseoal , purified siliceous earth);

Car bon di oxi de sorbents (barium hydroxide Iinme, soda

lime); Stiffening agents (hydrogenated castor oil
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Hgﬁgﬁ%g?%yﬁgraffin?wﬁglyet%ylege éigipieﬁ}, steafyl écu "8
adabgitvol ot rergrlesiuhy sangs dapsefunbly addedig theahixgweehipgredients
SRS M B R i s R PSP REBRRnco oxal
bRyidQiYsh@ fopts] fuchtishasleaniAexdmgens aBenildailileicant is

car bormer 934p, carboxynethyl cel |l ul ose calcium . .
CRATRIRIIR E159TACRIN 1 HRRUD SRR Oéa%ag}wﬁét@we}ahﬁt gééhe sohd
S@&’s'a%ﬂ&r?n. Aa'ds ﬁ@?‘reféﬂeﬁﬁ%ﬁ&’é&@é 4dcﬁ\§m%¥@uyl_ fumarate, NF,
car boxynet hyl cel | ul 6se sodi um cel | ul ose, dextrin, '
gednatiertiallyuarilguerpndgrahe xsade mpme\RBup D G1gro P2o@rest Pharmaceuticals
PCT/ GB2003/ 004463 -42 cel |l ul ose, hydroxypropyl

cePi ul ose, hydroxypropyl nethylcellul ose, magnesi um

alum numsilicate, nethylcellul ose, pectin,

pol yet hyl ene oxi de, polyvjng! al_.cohol ,. povi done,

pPiisyt emepigbsjen Kilagase aet widelyi ysed ot thy Rhargacewip] tityand may be
Shd 'dct8g%\§1u?&<ét9% ora PO UTL REOLifin ol thB UREAPE e d XRAPHRANOS the
guﬁ); etening agents (aspartane,” dextrates, 5 . _
diexttise, Seshcdipéce rbmgeessionsdluehitsuntpbe obtmiard fromm, a wide vatiety of

sacchari.n, cal cium sacchari sodi um sacchari.n .
CErBPEBAl sebfait; LTSBIDioPeh BCPBUL RO Bec ppapression
St @ients RN ECERRBBEIE SmEMEAstalbinE dplhilosed . BY), Biidet §dextrates,
(acacia, algini¢ acid sodium carboxymethyl cellul ose,

nNeIF b onylsTa-Finge (acenthbroafediregtgompressioprypes| inglpogg sucrose,

SEL A LSRR S A SEAROPRL e

- ORh#l€nacpewdatioDe., PptiegehaNewiVet). sOaliahiiresy conppresTiablddluents

and/ or capsul e diluents ciu ar banat e, , di .basj.c .

o kA e dngiost Hrasiast oS B Sioh uat bl une) liSm Sheffield
Caheitm libalR]. 07EE30ENdstAl GLaw GelvdulcasRIuRRYISIBY from
cellul ose, dextrates, dextrin, dextrose excipient,

f DegtsseD-60oFiankfura Mook Genmany; thobt-Flookdsitess| (Lastegec . F., spray
dried) from Foremost Whey Products, Banaboo, WI 53913; Maltrin’ (Agglomerated
maltodextrin) from Grain Processing Corp., Muscatine, TA 52761; Neosotb 607
(Sotbitol, N.F., direct-compzression from Roquette Corp., 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
polyvinylpyrrolidone) from GAF Cotp., New York, N.Y. 10020; Primojel’ (Sodium
starch glycolate, N.F., carboxymethyl starch) from Generichem Corp., Little Falls,



pregel ati ni zed starch, sucrose, conpressible sugar,
confectioner=s sugar); Tablet 15 disintegrants

W@ 200giosaoe1 aci d, m crocrystalline cellul ose, PCT/GB2003/004463
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croscarnel l ose sodium corspqyidone, polacrilin
pot assi um sodi um starch glycol ate, starch,
pregel atinized starch); Tablet and/or capsule

| ubricants (calci,umn stearate, _glyceryl henat e
g G Selke Aot e(Collplpse oehadal Borvest %@P%fwﬁéﬂ% Co.,
| t I f
oy B e N By e ) o
(FdrﬁmZ)BﬂWhSY é’aoduoeg BaZﬂbo‘boNVblSI%/Ba@elriDl\/I(\H@)otrp oyehgel Holland;

R T L N ————

(@5188&! celmgtrpmﬁprmwmmenzal dehyde elixir,
i so-al coholic elixir, pepperm nt water, sorbi t ol

sol ution, syr up, tolu bal sam syrup); Vehi cl e: -

oll[nht Ichpeu\%r tre aw%%gmgcéﬁﬂcg%&dgl:é ﬂccglocfng%)% ﬁl%&?rggén*t invention

painmpf&sats @arantﬁaﬁfoa,l it @id be Foiinde 1mtheﬁahufmctqre o kirs¢ditament for

al cohol , 25 oct | dodecanol, olive oil, peanut oil,

o dreatBett of; oi |, soybean oil, squal ane);

Vehicle: solid carrier (sugar spheres); Vehicle:

sterile (Bacteriostatic water for injection,

bRleareviogicat P@dgeﬁﬁlalgmféimgﬂq e ritpjeat ifvenyion ate particularly suitable
Vj it e r
Hieparigbib B fos bRl R HUSPARGIGAON serlhff depead upon
sthariohdzneyf, 2 I&zrtdan\l‘éﬁtﬂ tingdiaedt beingakasbéd. i idegd phembaceutical

(benzal koni . n% hl ori de, 30 benzet honi u chlorjﬁlgl;e}, bl
RGPS AHATIAPL AT Eh BISSHY DITHRTE AP URTHTBRER T HERDLe 28
Drero s RN, 60 naQE t&%]ycﬁodlerﬁmal POLIXANRIOon. PO S%¥ise 3ount of a

castor oil, polyoxyl 40, hydrogenated castor oil,

p@hgtmyq:utg@l quéaptachorcb@g Yo i pr_p@er@p@sqnt]@pﬁ@rbe administered to a
B%lft}le%)t(%ﬂl € ’t]iebxeség belﬁ{')y i) gl %&ﬂdagf bﬂ}psx%in 419%&5@&&1 §ose

ysorba sor baﬁ sor
2&9&@8&%1@9%@%0&&%%& fact04§ in€0dingahy age bat eex of the

80, .sodium | a sul fate, so n nonol eat e,
SBAEPEdhC RSO0 sSE, Pt BrASh SO AU P ERIGEsIoFan

-nmonost earate, tyloxapol). This list is not meant to

be excl usive, but instead nerely representative of the
cIrag@eaasn embOémm$ dhe predusts pbthsaresent inyentige inpAydim wsed in 2

E@er stursnet%r h@gr?foeqod%ﬂg?o a&ﬁt&ng%smél%b&&eosmon. Such a

ctiv

‘ ge;rs&rnalchy c@ﬁﬁﬁ{ﬁ zeduﬂ)tli}ﬂé noel tsingadevidehroneAming rhuﬂcipledirn"gdoses of

cal ci ym or g um so ref erabl. ded. to

R RSt ot d ?Sﬁ&p‘é‘i hefs tﬁ? Aetict P%aﬁ&aﬁ%ﬂaﬁg‘h‘fﬁ)ﬂ%ﬁ it dose of
t 3, GABRLESRL 8 tR]inleb@nddego 6084 8de %ghﬁa&ahcdlrptr@dwt df the

10 solid dosage forms, such as tablets. An exanpl e of

alnygitic hevmglbmp@amartlgle size of greater than 10 um in order to minimize

pulmonaty deposition of the multiparticulates of the formulation and less than
about 1mm 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 (i7-viv0) ot to
dispense the unit dose into an intermediate teceptacle (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



magnesi um stearate in an anmount of about 0.5 to about
3% by weight of the solid dosage form An especially
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commerci ally avail abl e under thge_trade nanme Pruv7 from
Penwest Pharmaceuticals Co. 15 Direct conpression
diluents are widely used in the pharmaceutical arts,

d be rranu ¢,y orgl splid_tahlet
aﬁh?ng%ﬂ%gtﬂ%%gii ngehé’B%‘{t ﬁ‘rcﬁb‘r‘gént ‘beﬁi Provisional Application
| R%EBb ) 392, 30FUG il FEihe SRIRECSS] DR1if UBRtiSes M@ eP®larch 7, 2002;
obtai ned froma w de vari ety of commercial sources.

Esbarqgrcé@sums efuehichree henshy écotp @dted| yerefereperpinedsic gatireties for

FRLT e Ao RS s REIRSGYRE Pt dchBinvention may be

Tahrdl:tb edvida antedhed odfpreparmpts dogpleisaly apstsmgf@r slelivering multiple
i ncl udi_ng, su rose fructg&e and dextrose), all

of

wAPeh oA PR frgintgsunghdenasitions FomPPsiigdyEParing a product as
Phal-RBES HEﬂeﬁ@insa gﬁnnelp hdBnSOR, rB@ﬁNth@Bgﬂ la@clﬂﬁ{ the oral cavity, is
di rect conpression diluents |nc ude Anhydrous | act ose
(natcdeweltw m anymrqu@ntm@mwréen thebiogs:i a«pgl)placrl@mnultlple unit

(S%fél tge g éc%neu %egrg eovgki Elrsxet]pg7aos§§ e un?t c[TBse 6§ %618143 for
Fﬂaﬁrléi;urt (Mai n) Ger rrany Fast-Fl o Lact ose’? (Lact ose,
N.F., spray dried) from Forenost Wey Products,

‘Banaboo, W 53913; Maltrin7 (Agglonerated

nﬁlntaﬁgec XEfel @)fmftﬁ&rpr@rfﬁlea bFItRE ?§éEHQinGQxEtﬂ’on a MISESd bPGeating 2
61; Neosorb 607 (Sorbitol, N F.

dilisewst, whirhreebpd nom@m%m@rstt@’ir@ropa patiggs 25hprapgetically
Neii\gl %erragnrﬁs cr)lrj:] g%rf g c})h]zilc:)rtglgc‘?ee Els!d &rgglflct(a]ggg%gr? et%lﬁ ar%%%ﬁgﬁvention.
N.J. 08110; Polypl asdone XL7 (Crospovidone, N F., ’

cross-li nked pol yvi nyl pyrrolidone) from Corp., . .

N evo f pIurRitty, offléremﬂvwaﬂlsf efrﬂxge(sg&&.ra?&e G R st given in this

Oo@r/&ﬁ’ac%sn Ak me%ﬁamw&a;xmderé& A livid AP EREEH GA8 Mence, as
Little Falls, WO 2004/032901 PCT/ GB2003/ 004463

hermgan(xmélrridwhbwferrrqsbe)mbcp@mepenv\é@ruxphsfrthamnngal dMoteovet, it

0742 Spol ka Fl.oc Patters Y. gl
ggl}%ﬂd e un&e]is 0%139 (J]?eascs: fd(l)es <éo .a'{y 18 cciedrlgl\im 0S5l ;S ]pé.ch and every

pr&lﬂﬂs Eoinﬁjé.tlBhQﬂliOtlS valBasg sihahd bV\hnﬂ&Qﬂ(ﬁ)cbﬂﬂ)theen individually
Vehgel nd Rx 15007 (Starc
1%91)08@% P 3RS %@anstléala#? alse. be Wﬁﬁt%fr}rﬂté e physifal and

chemical propetties of pharmaceutical excipients in accordance with the invention

- are such as to render them suitable for use in preparing pharmaceutically acceptable

products and, preferably, for use in preparing orally administered pharmaceutical

products.

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.



5 Col orcon, Inc., West Point, PA 19486. In the case
where a pharnmaceutical product according to the

wWEe@gmeso0i nventi on conprises paracetanol, it PERGB2003/004463

10

5

20

25

30

for use in the manufacture of_jg;nedi canment for the
treatnment of pain. 10 Pharmaceutical products
accor ding to the present invention are particul arly

J:gtug@g{Z & %‘bgﬁ@o{ﬁ?ﬁ{geacg i St r at Lo éjggﬁgg@%ggon Wimh llustrates

EHEd;Brhh OfuchurPPkdsept walth Eh@%n&bﬁﬁasﬁx 1890£ p £k 1
| ndeed %ﬁyasr rlrltgceru |cSaI Wpr oducts provi de%l%by ? % Sidm

pthaderesses pyeimdiatedciartbalfigurde particularly suitable as

15 aerosols, whether for nasal, oral or dernal

adm ni stration. The preci se anount of a

pﬁ@ﬁﬂﬁiﬁ tidd SBM Phi-pEWFE-aeq0E ditflgnt 4 hE)OFlhEg:‘tﬁfiEatmn which
vention to be admnistered to a patient will be the

ﬁ@ﬁ%@ﬁ bratiths Pﬂ%naéphp%fﬂcbfﬁ dane 2 Hﬁ%"éﬁrf&’?omﬁt’ﬂﬁé‘ég‘hﬂ?%

d%@aceelmélﬁx 8ch1Y illlustqgtgg ﬂ%t#&&@l&d%éﬂ%@?{he lafger Eﬁﬁﬁ@f ﬁarﬂcles ate
i ncludi ng”the age and sex o pati ent
smupfqn@atdysieaselzbéupmguqlq:serek@edefamja sdvondanytserugfure. Examples of
m nrst rat fe ie mglcape certe ai n ¢ enbodi nents, the
(0 RAGF e} RE IBFes i thY &8P%n may be used in a
dr ug delivery systemfor delivery of a drug for
gastroi ntestinal depaosition. Such a %%/st em ca

cglﬁb‘F? 46 30 wM paes qfrﬁ%ﬂ%%?ﬁ&e@eﬂ&ﬁfc %J@&%léﬁ%ﬁmgwhmh illustrates
M et rﬁh@r Wit stHlR3SeR L}gt sen® WA e mARde S’?fn‘: bﬁgia!?)eargﬂpare

t he deV| e upon act Il on delivering a unit dose of
t hbsepmﬁmoile frmgegcefs&%w(hpaﬁquaig dppusiY por, sntehle the range of 10-

p oduct of the, i.nventi a nean .
oAt By @i B EPBAbaROehaRe et o B meRieg® e Wlthied in
Ml figaze.  pul nonary deposition of the

mul ti particul ates of the formulation and | ess than

about 1mm such that an effective dose of the drug

CRINRL 5 B, OehVEE e dffﬁﬁrﬁ €2 thQNE: o QWmQénigc{%HNhich

patient. The drug delivery system can be u
adlmsmtst €re Cmnpdmetl@m pf thiaopan@:fy w4l ipmockectetiihthen thgure 4.

r1ma(r: avl r&%&eéfa t se ‘ﬁe %{lléllg g)_ é&lfovsol%%g{gbtﬁlgﬁogllssfargg %articles in
( ﬂ»@mng@a)f @60 $Llﬂb§@cﬂ @8l paBRidsiifithé eflee E10. 516 POS hiel (218sent.
Oal drug _delivery._s terrs and_devj ces for oral
Befaples of peimyirg v2ddBukness Wongicaraligthe digyre.
PCT/ 1 B02/ 03590, both entitled "Inprovenents WO
2004/ 032901 PCT/ GB2003/004463 -45 In O Relating To
ThiguBeb iia/aeq- SEM in@pzlof gl 2 andnlat 3. 1 30ouigiiferdon and suppotts

Aﬁ-Pe {'Imdr:l ngs 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. Examples of

secondary pores and secondary particles are 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 um defining a primary pote 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 um. Examples of primary potes and

primary wall thicknesses are indicated in the figure.



No. 60/362,307 entitled "Drug Storage and Delivery
Devi ces" filed March 7, 2002; the disclosures of
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entireties for all purposes.g4kn certain enbodi nents,

the products of the present invention may be 5 used to
provi de a nethod of preparing a drug delivery system

for delivering nultiple doses of a drug for

gastroi ntestinal deposition, conprising preparing a
RHOGUGis a8 SFIESGh @8§E9§xﬁﬁlem faBeR 2 PRBHG inAE@HBN bAE illustrates
product, when placed in the oral cavity, is _not .
dkposinpesitibn odnle ptiberawellsin matudetail n At seondmip P oregigrcture 1s
placing.multiple it oses of the. ' j
qorrad Rt of DGt ufR I8l ot 5 AGEIT LR fhcBece
1RidaY ipdeidles 45l spldsyd td helcing Isetivaed hemaliesecdadhrippattivte.

present invention a nethod of treating a disease,

FFaErPlere? hRsqo B POsE A ra diiFAte E“rﬁ‘ﬁgéé“ﬁe'a patient a
therapeutically effective ambunt of a pharnmaceutica

product according to the present invention. 15 Were,
dFighuerdaisian\S M imbape phEximploshtakes at kR soagnificatipgend illustrates

end points ar iven in this. ci.fi.gabj. -
et el nleler Sl Wik AR ST DBy SR 4@ Wserved in
heBGghgeast 10050 (g ddTidinglh piiehaay ppreafiss inetthe entypdd A0 pot. The
feature of the invention. Mreover, it, €£Quld be ¢
USRS LFUFAREE GORIRIESS Pﬁeafélﬁﬁfﬁﬁ ptyate Sty 4p pppearance, o

Ii%%&ﬁf Pécﬁnet%ag‘&l ANdhBUBEY 02110928 E&@m‘ﬁﬁa@@f Ratoh B wall thickness
such vaFues shoul d be understood to have been

i andli aspdmatyl yoredirs oldoseetl imytheHigergpeci fi cation. It

shoul d al so be understood that the physical and

chem cal properties of pharnmaceutical excipients in

LG OFTANG AnVER M iffA8e bR PRAMPIIY takEef a8 A008G ntagnifendes and

them suitable for use_in preparing.pharmaceuti ally
dlleapitanihe comppsttasohhg PrEray ayal iy masg effgle ﬁhf primary

B}Igaq:gare.é P90 Qdc el Ve AMTL R S 6F 1P PAHIRE GH UL L Alng@ 31 less than 1 pm
oducts. BRI EF DESCRI PTION OF THE FIGURES Figure 1 is

amm dSEM! f{esdermhiape phiictes epprixtmestiof¥) ninrthisk agfl Ekdmph dong.

aken at, x 30 70 nification which jllustr
PR Ar iy e el AEERT a st nls Flshirs TP GrRe oftess than
Exa&flaBeo OfinPr ERBHYepOF e&coaleryl pidbe add sedondidyepat tigjer ere

WO 2004/ 032901 PCT/ GB2003/ 004463 -46 Figure 2 is an
SEdidatedga the figkitnpl e 1 taken at x 60 nagnification

which illustrates the primary structure present

wthin the material. Exanples of primary wall _
Figure 11 depicts absotbance vs. time cutve results for the dissolution test of the

nifedipine coated construct of Example 12.

Figure 12 depicts absorbance vs. time cutve 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 matetial comprises clustets of calcium phosphate
incorporating spherical potes of 300nm diameter. The individual clusters abut each

other to form a continuous structure defining a ptimary pore structute in the range

of 2-50um.



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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particles have an irregular gegnetry and a snooth
surface. Figure 3 also illustrates that packed between
the | arger primary particles are approximately 1 in

zed partl .that define.a secon truc

chiki B o STV ey b AP I ey RUE B degcribed in
f]EQzHﬁ}%e 130takb9 ¥t 8800 mSgmificatM. | THig Gigate AP dingdletclsedt of
at x 50 nagnlflcatlon mhlch illustrates the primary

weldivstphosphate pperasechusing epprioxipaichyeder faaex parfigles.

Primary walls are observed in the range of 50-500 m
defining a primary pore size in the range of 10- 500
rng)ealmls a8 %Mpﬁagﬁbﬁamme@al pmchaped Ining thvairlethod described in
thi ck es.are indicat: ure

| Sraipplep faltgiy &t 6$0d foation; ik’é&e

rﬁlg Llfeli %irﬂg%e%hﬁgu cill:lhl%&a{rﬂb&&e %Qﬁl&&mﬂséhbh@ thé&¥e particles to
t primry s in nore detail than Figure 4

Ppg }mﬂyd p\aﬂnn éhemtaqseumwetf the feam g ﬁt the ifjeréqes of each air
d%? i butions. Large particles in 20 the range of

10-50"m and smal| particles in the range of 0.5-5 m

are present. Exanples of primary wall thickness is

i nlgh%:ﬂat elg %Mﬁwgg%@%ﬁ% ﬂl} J[ngﬁlg M%Fﬁg 6z|,k[%fg at x300

t }ﬁ% AiEBHRYShOFins! SHY & Bie bﬁbhleg f&leﬁﬂéfé‘d&ﬁﬂﬁg@ﬂégﬂ‘ﬁn ess is
%rved in Figure 6 along 25 with a secondary pore

structure of pores in the range of - 0.1-1 m Exanples

0 dar 0 r L:

g S R SR FENALSEE L B fopned
Ekamﬁhe two baklenbaliblxs R2he magriiflishatvindn Rigureh 15 and 16.
illustrates the primary wall structure present within
the material. Primary walls are 30 observed in the
r [

0% 5 900 MR IR PR i
corfitddsdscobedpmr Exahpls 1Hhat x1008 nsagpafidatioof Therﬁlggnql shpws neat-

ge y an n.the ra of 1-3
TR PORHEs GHEAIHR SRPY i T Toh MABRGLdeLop & dismeter
I Bﬁé&ateeqlwr% thidnfekGUE 8 MR APPGKKIS2901
PCT/ GB2003/ 004463 -47 Figure 8 is an SEM i nmage of
Exanpl e 3 taken at x 650 magnification and illustrates
! BELFOTPAS) 4100 Black 2 (RE LRI YRdWl:2 il PighPE £8,45k Ak ko, 560
secondary pore stricture
magnification and shows the lose packmg of particles along the interface between

ba retg:u ated'5 structure

two air bubbles.

Figure 20 is an SEM image taken at x220 magnification and showing a reticulated
structure prepated using pre-formed calcium phosphate particles and heating to 2

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 strand to consist of sintered particles

and sub-micron sized pores.
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particle. Exanples of secondaiy_pores are indicated
in the figure. Figure 9 is an SEMinmage of Exanple 4

taken at x 1500 magnification and illustrates the
pr.i mar mall tructure present within the nateri
PFigt Mg o8 f aticn PrERereh asPgige msh (gd%ﬂbed in

4. defié @5 rlg Whilh F B RO%Es BLAED tda tté}ﬁ &AREE ofh %ﬂQ@ at x200
m The primary wall structure conprlses of particles

t magnificgiod.| uffy' in appearance, of irregular

geonetry and in the range of 1-10 m Exanples of

primary wall thickness and a primary pore are

| Adueat B AnSHEMEInfagg W €he diatdrialslicvd & Fipuan2[hbkdmmgeS50

of Exanple 4 taken at x 10000 magnification and

| PRERIEFAIUL t he conposition of the primary walls in

nore detail. The primary particles consist of a

conbi nation of small particles in the range of |ess

t H‘@qreﬁ‘his angfidMr ipthgn @édlp@rg'hapédhmamdtwtee@own in Figure 23, but at

a 100, nm.thi ck a

CEEDADPSS Bt u i ol St Ram SR o fRReghe cifec
|thh&mﬁ%nge of less than 20 or equal to 1 m Exanples

of secondary pores and secondary particles are

indicated in the figure. Figure 11 depicts absorbance

V"i"he g)k&@ntcfﬂ(rgﬁtl&?%l hSwiRrful fae: gh§t§9t!thH Qle tf§§3W1 % E)Q.ﬁlples,
I pi ne coated construct of Exanple f

1®hdépkcnstmhgdhbanqs<ﬁ§hewmweﬁounnenyegmlts for the
di ssolution test of the USP grade nifedipine of
Exanpl e 12. Figure 13 is an SEMinmage taken at x180
magni fi cation and shows the material 30 prepared in
Exanpl e 13a. This material conprises clusters of

cglaiuny hosphate incorporating spherical pores of
ter. The individual clusters abut each

OPli‘ﬁ% arafionCsMCalGaRE !P'li'é@ﬁﬁat%t SteakbtiRs Aefch TGn&)late
primary pore structure ih the range of 2-50m

ZWﬁﬁﬁggﬂCoB@’ﬁﬂ@BﬁOOB/ 004463 -48 Figure 14 is an SEM
'na e of a materi pr epar ed ing th thﬁ&

3 LR Bels s e proE 4 vearIr e LBBOohgA T HE riaucous
T%Iﬁu&ﬁ 944e sSHeMB wasSh N iflUstef bah toCal 0@ M8 stirred vigorously
phosphat e prepared using approxi mately 2m | at ex
p&r pfahets dissolution of the polymer. Following complete dissolution of the

dextran the solution became clear. At this stage 1 mL of 2 4 M CaCl, aqueous
solution was added dropwise to the reaction vessel. Stirring was then ceased and
the vessel removed from the water bath and allowed to cool to room temperature.

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 were recorded at several
magnifications to determine the existence of both primary and secondary level

structutre.



5 Figure 15 is an SEMinmage of a material prepared
usi ng the nethod described in Exanple 14, taken at

wod@4msagmi fi cati on. This figure shows a reti cuPErt/6#2003/004463
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structure prepared using pre-£éernmed cal ci um carbonate
particles and shows these particles to be |ocated

wthin the interstitial spaces of the foamand at the
interface of each air bubble. 10 Figure 16 is an SEM
i mge of the material shown in Figure 15, but taken at

XSO ifidRARICE 26 A m eSO REnORBIOF nidifo PURAI @Sulter SA3100.
depicted in Figure 15. Figure 17 is an SEM i mage taken

aﬁpk@m@teﬁab gty ehriagetiabfvap Iq@mhaqi in p sppeglled Mapaeseesh that the

t V\% %eéi ﬁzﬂﬁ;guspz%l éu@fl&*éﬁ%%%f ge g?gf\gﬂ}%{}g% g#rlgg'as%usmg

ure |s an

pelemas«edThig rhéneutemnes;ltms pématqd thadd Gmes e tiade repeatability.
descri bed in Exanple 14, at x1000 nagnification. The

Fi gure shows near- spherical particles of calcium

CENANALCE Ik kIl 1L ANIBpO Tyliaks B EXaMANEELC! 20

orientafted along the in erfa e of each air bubble.
FFgueel 1Otaken anx SEvhdgmifiatioh anhldigme eris aikearmwrﬁ(] magnification.

FiLgyre 18, .but at  x2, 500 manlflcatlon

At o b tosn rirus sERORG: PIECTOTERP b T i
t WBscatdd b eatedial EdBWELOLH plifhadNwilEM i BREE coBKRR el
x220 magni fication and show ng a reticul ated

spredeminantlyy &omr éaegy@rlygshpp@l Puitigled ie Ahctagse phdsiPate The

PREE] LA B L SIBRLALALE Bk S0 00 e
SEfguirafr&getakén at silAg0 magmfamdomf At ]Icnlas sx:agmﬁcunegshopnmany
ni f.i cation, and s

4 00
+ hePtcles S clep e B ndtisp S P B e lbfssﬁaasaosmetamnf 2¥mooth

S WABeC MTARk &) B&W PR F1RSlarddPpsidid) B32REL are approximately 1 p.m sized
PCT/ GB2003/ 004463 -49 Figure 22 is an SEM'i nmage o

natsicleg|thyrdepine adeqendrgy sHuctHes Yody &osppidsage phserved within the

eé(&%!j& ]s'{’ruc{l.y'f} V\@Bg&%@ap grer%%édﬁ V3f &f%a(grggr LP1 ﬁgl in size.

err‘pera ure o magni T1 cati on.

FBHO! &ls2Bptich mrassbdhemadeunt tHehpenifitcanifate sfeown bierd).4 m’g™.

Fi gure 22, taken at x350 nmagnification.
The particles that define the primary wall structure are both large and exhibit very
low surface roughness. These two factors combined lead to the relatively low
specific surface area measured for this sample. However, the material possesses the
open structure required to stabilize pootly water soluble drugs and may be useful
with low dosage compounds. Although a secondary structure exists within this
material, the inaccessible nature of the pores (small pore size) would prevent this
matetial 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)



Figure 24 is an SEMimge of a portion of the
structure shown in Figure 23, but at x1,000
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confirmng the effect 10 of _syntering. The present
invention will now be further illustrated by the
fol l owi ng Exanples, which do not Iinit t he scope of

t he inv Nt i n any 15 EXAl I Prepar at .|
GAI AR PO S fatd "L EE i RIS T abon Voo T
8 o RoS sw&&an |9 EXANRLE whe waPm¥d W wvaaee&t B2AR tHQ8 °@ddi|ﬁ1dst1rred
g nmL of a 2 M Na2HP0O4 aqueous 20 solution. The
sogcmoudm tousomatendissaltion obtherpdpmpr. Follpging epsgplete dissolution
st red Qr ous! ronmot.e, di ssol .yt i f
OtJ the & t\(’ﬁg e ngso%:ut%n]pbficama c%ega | ll'}qlt%% soa%efihtgih)q' a 4 M CaCl,
%&Eémdlﬂ@olﬁ%uhddﬁdl dhepaie tolthakeacAbn tvhsssl. S$1ﬂ’i@'ﬁlg]wa‘s1_then

of a 4-M Cad 2 sol uti on was_  added drop
rféaiﬂdl i heyserel raspoved; figm e SafrePad et afamch 4 ol to zoom

O ?@Latﬁl%[TGM?edsa J?«g\v'ép & e IRRED t QAR Th O¥E e £1Q JFARE reaction

oom t enper at 25 The sanple was left for 48
house to soladifiow t he contents of the reaction vessel to
solidify. A small fraction of the solid material was
carefully broken off of the bulk sanple, placed onto
aA RBladlfrartioh dntle SPld iterdahedarefillly tg:ekeh bff of the bulk sample,

preparation for imag |ng 30 usipg.a J 5600 scannin
Dkt o ror BB aE RS e b B STt P sBy B} aging

n@s@%;g/ t5'69@§ca111911r%e$1€(!tmrpﬁnér8§co@é| 3§r@t§§sew@ﬂce #644ded at several
ri and secondary |level strdcture. WO 2004/ 032901

PET¢GB8200815004463minSthelpétéddccihath peicay end weppndary level
red using a BET nethod on a Coul ter SA3100.

E% Ximately 1 gramof naterial was crushed in a

control |l ed manner, such that the crushed particle

size was suff|C|ent that the sa woul d enter th

nenesifts Agfase arpantrsrmeskred wdnst Bl methpson a toxtisy 5A3100.

{QE@ xﬁﬂnﬁ%ﬁf 1 92BN SHGtrRPGAL @pisilécl ¥ 2 cRROMIGanner, such that the

El ettron M’cr8scope | nages of Exanple 1: Figure 1 is

t ainsintdaparmclmmagm a‘u:fﬁfatmtdlhafam Sﬁmg’lﬁ’ wopld entetathe megsusing

S? nﬁ% . riﬂllg ?xtéeagﬁx(emen? ﬁras r?}:ﬁagge?ria eUét L afoeergs@lge P g‘%{)ﬂlty

era

Scanning Electron Microscope Images of Example 2

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

* present within the material. Primary walls are observed in the range of 50-500 pm

defining a primary pote size in the range of 10-500 um. Figure 5 is taken at x 270
magnification and illustrates the composition of the primary walls in mote detail.
Primary particles ate obsetved falling into two size distributions. Latge patticles in
the range of 10-50 pm and small particles in the range of 0.5-5 pm ate 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 potes in the range of 0.1-1 pm. BET adsorption measutements found

the specific surface area to be 2.1 ng'i.



10 observed that the material consists of a primary
wal | structure constructed, predom nantly, from

WO eovegsdoar | y shaped particles in the range of BET/GB2008/004463
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. brlaseshenspra metal pabpgriePetfpFQeated wit

The primary wall structure dghi_nes a primary pore
structure in the range of 10-200 m Figure 3 is taken
at x 1400 magnification. At this magnification the

pri mary partlcles can, cl ea i dent.ified as havi
el e el Yttt iy oot Sl BB SR o &5 CpAY pasticles
l?ﬁftm,emg& € 0l5AE @R M} HBYe PHbhE ST RE BraPRECSE PRk the

m sizéd particles that define a secondary

strdercsfiess. thye rlwmem@@pgls tly eortmbetlvwf Whe menndﬁ@ structure to
6&& gégzgf?é/ iur&%ce area. 15 slgnggcfmt CSSOF rf?c Pur%ac% 5fe1ihgfmz¥tlglga1 18

n-size 1'on° measur e
flewadihhh %XF&&@& i€ t& thef o fthe @rhﬂaﬂ? avAll #rdtﬁ@" ! Th20material
The partlc es that define the rlnary strT%ﬂure

u

e drugs and

awésea@«tsrr F QPR SHHAMEX Fidgied v pipbiliz6 o9 f“é”é%ts
g,%%?d Wi th SulEONR AStkel 82 Qodae d
&éﬁahﬁ f%e0|$|g surface areatneasure% ? Fomponnes.
thls sanple However, the naterial possesses the open
structure required to stabilize poorly water sol uble

%*%M ﬂ%a;ray be useful wth | ow dosage conpounds.

g secondary structure exists within this 25

Bl ﬁké’élonUIfCélQﬁﬁﬁeﬁﬁb Hatd8tMi@uets With R &Splasen! |

pore size) would prevent this naterial fron1be|ng

Y$efminga Cowstsoty excipient in a tableted solid

dosage for W t hout the_i|nclusiqn

dadi tarEnan. éédwr/@s%qamaéynbwm%%&fp N %ﬁ%?M&%’é}’o

3aQ]r B G Wlﬁ%ﬁlﬁgdrp@aso&lar%&:fn%gﬂg%Qh@{o@O °C and stirred
uctures wth a Tenplate (formng a Cbnstruct{ WO

zagmnb@am@pr@@t@zm@mﬂ% polﬁm«en nF@J@mtpg gomplegg digsolution

a?th gé%gatcgg lrg;llj g} Oe%alttn% SteAind A(% Vi\:lglrs nsé c. 1“1%%%@044 M CaCl,

bafuBotPsolkidn #asla8ddd ch@g\ms\él tgahou&cioh @feﬁHeD n$litle1ng was then
dlssolutlon of the polyner. Follo

ng | et
ARG B verTl FaRORes e PRI TSR SRY A BHe Rl to zoom
C‘Je?xg)eratéte tfﬂe sa eﬁg &rad le'ﬂ-f&f24%(§hr§/lt§§ﬂgﬂg tRe @&H@ﬁ’dﬁl%f the reaction

tion was dropw se to the reaction vessel
Eimwdmmgomaérthen ceased and the vessel renmoved from
the water bath and allowed to cool to room
tenperature. The sanple was left for 24 hours to allow
t RenRATRALS Fftht BElid BAcdladivas vAsAdly Hrokeobifdiffthe bhlk shmple,

smal | fraction of the solid naterlﬁl yas car ef ul

gold in preparation for imaging
using a Jeol 5600 scanning electron microscope. Images were recorded at several
magnifications to determine the existence of both primary and secondaty level

structutre.

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

chamber. This measurement was tepeated three times to ensute repeatability.

Scanning Electron Microscope Images of Example 3:



pl aced onto a netal stub and sputter coated with gold
in preparation for imaging using a Jeol 5600 scanning

wW@bk@ans29m m cr oscope. | nmages were recorded at BEWEB2103/004463
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magni fications to determ ne thg existence of both

primary and secondary |evel structure. 15 Specific

surface area was neasured using a BET nethod on a

Coul ter. SA3100. proximately 1 _gram of nateri al S

dfigratseldisithken Honts %‘b‘ﬁﬁﬁfﬂﬁ’e%‘}dl eteieh e PRy LR e
ELdn€ Waensh AR MAR N ﬁh&h@ﬁ&aﬁmg Jbl&veaPhe MApd df 50-200 pm

nter the neasuring chanber. This neasurenment was

rdefieatoed ptihmeepoieness inghensngeerfridp bl jai The pringgy wall structure

%%SI?E?IES@% OF !Bgft}acieo ﬁhg@t z?r:% %%S‘)%%lggokg?l glgl?li‘o %eno%eﬁgyp :lmed izn the range of 1-

i 30 st FRLESS iRkl B0 Walphiffchfivs bid dluspesant cainpbiition of

the material. Primary walls are observed in th range

ohe ponmEp Wels dbrose Agted: gy PIFRRGAF RS SFREIFHIStARsevaA g the

%fa0d05P09_ 1M R th$ i @K Plpating A tfeen pri ticl

n%ﬁ%???ggt%ﬁ g%gﬁei%l Fustrates the co OSi tioh of the

poppoaed tovepdcsng betwoee a databled secofldrppastigarticl es are

observed falling into two size distributions. Large

particles in the range of 10-50 mand small particles

| BErh@s6:08 BfasQrdndntifaind fheepedific suffa@irea & b6 0.2 m’g”.

taken at x 1300 magni fication and supports the

findings of Figure 5. A high surface roughness is

OPﬁee{éM&qg) BT GHE R Sis R0 W Jt*hi%h ARERNLaLYn RBIBnd0 of particles

strutture of pores In the range of 0.1-1 m BET _

anlsbe paigerp e as unethen defifounctondhy mwecttbroirs of patee in the order

to be 2.1 1, WO 2004/ 0329 PCT/ GB2003/ 004463
b ibap e y TR e SBF R REPE S RaC T o g e e (O the

"?ﬂ@i'ffci Stk O Breati®sigHIMEh 6t t10f spRaifld wlRSe ated dfftke hb@®] is lower
of 0.5-50 mthat define_ a se,condar)( pore structure ,o{
pdrasxpectedhduc & thersier of bispritpagy Ve i shruchyen mptfglal possesses
cont 1 j ' ‘

e S et IR AR R Fllfle ot and my be uscful
sinrff avoder alebaergf capselesmatd rabddts io§ 1dv Idowege colepruedpect ed

due to the size of the primary wall structure. This

material possesses the open structure required to

stabilize poorly water soluble drugs and may be

useful in powder delivery, capsules and tablets of |ow
dosage conpounds. EXAMPLE 3

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 a 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 a
4 M CaCl, aqueous solution was added dropwise to the reaction vessel. Stitring 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



10 Preparation of Calcium Phosphate Structures with a
Tenplate (formng a Construct) In Exanple 3, 69 %ww
w@emaeizogum was added to 7 nL of a 2 M Na2ZHPOAPCHGB2®AEH04463
solution. The solution was wargged in a water bath to
70 C and stirred vigorously to pronote dissolution of
the pol ymer. Followi ng conplete dissolution 15 of the

aci a_gumthe saql ution becane cl t IS stael
e G Sl s s elst S ettt G e A biateedp aarabe sold
t® dde reaction vessel. Stirring was then ceased and
the vessel renoved fromthe water bath and allowed to
cool to room terrperature. The sanple was |left for 24
ngl%in}utfoa %Q % ISofO R 8’%]; Sér%flﬁfgebat%?(é&p)ff YiShe %{uui Qimple,
5 V@Scdﬂ&ﬁrﬁﬁlﬂ rhytab ﬁtﬂkedﬁd();i)ﬁtt@lf cdatel bhtlhlgo&ﬂ[mbﬁparaﬂbﬁ(fed imaging
onto a_netal stub and putter coated with gold in
prepmt 229 6a 19 sratninggt ﬁ@trorugvﬁa%opfeam%eéowrg geplenyat several
eJn@%&EQﬂstQBQﬁ@&Hﬁne RGeS e WRSF Hfk ?Eﬁiﬁg Qﬁd §&.\6@1H§4y level
magni fications to determ ne the existence” of bot
pstiumnne. and secondary | evel 25 structure. Speci f| c
surface area was neasured using a BET nethod on a
Coul ter SA3100. Approximately 1 gramof material was
10 CSIb’eﬁ:t’fﬁﬂsdrfhca aE@ﬁbdfthEz&drdmlﬁHﬁ@ 2 BRI hetlhtat ot AeCoulte SABA00.

particle size was sufficient that the sanp|e would
eAPBIO e < Ifoh gt ﬂ@ﬁ%&?r@hafﬁﬁ&usﬁ%%a feadplehpapnggpsuch that the

r @rﬂ?@é rhbl %ﬁet&ﬂes%fﬁaemg{ ﬁlersgﬂ'gﬁé aBld én\fer the measuring
Scanni ng El ectron M croscope es of Exanple 3. WD

2004413327001t nRETHEBROO 3726 B8 8:d th5® tRngureepurstapgkighility.
at x 220 magnification and illustrates the primry
wal | structure present within the material. Primary

15 W@éd@lﬁ@@l@bﬁ%&ﬂl@ﬂdd&b?@lﬁﬁ@@@ ofExaehple0:m defi ni ng
primary Eore size in the range of 10-100 m_ The

pFigmaﬁr 9 isaken stt ¥ 18QQUmegnifiomint srdillystrptes the pemanhgell structure

af)% %30 \xgltdn]’g t at%?ag UILr?mﬁ%ﬁVQ 4 tarrg 8§geqvé<{]1r} @1% gf RI go um

igure magni cat on an
| Befirsihg atpeBndrh @ oeOsipOR thle&lngn‘ of 5429 vt TRe privedry srailitructure

nore detail. A.s ondar structure i.s obhserved in
t FRPF 8 aRtigeriher fie gl ESHRECT RE eIty gomeny nd in

20 Sﬂﬁcﬂaﬁ% beiweehn. pFig‘@é YO Refaké € hes 18600 Qﬁgﬂﬁgﬂlér{)and illustrates the
spacl ng bet ween a smal | er Secondar}/ ’Fart icle.
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 secondaty pote structure in the range of less than or equal to 1 um.

25 BET adsorption measurements found the specific surface 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 um. 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 slurty is then



10 BET adsorption neasurenents found the specific
surface area to be 0.2 n2g 1. The prinmary wall

W@ o329 i s observed, at high magnificati on, P€DGB2003/004463

10

»

20

25

30

consist of particles in the rgnge of 1-30 mthat

define a secondary pore structure of pores in the

order of less than 1m Al though the contribution of

the secondary structure.tqg the 15 specific syrface.
aoaieares 8ignt R biprfer dpatinnies @ praesom g gfetfig of the
NRLA! IBe deSctldMlssel i @RnXRRE: RN @ULviQuihEvel ¥Befit is placed
the primary wall structure. This material possesses
tiraleopesnunt pud heated tefetvresd 305G @MY iz to Bbbeip tRernente
sol ubl e drugs be,useful in powder delivery,

Ggﬁ@% %gﬁgﬁ%akgﬁggg%h%%ﬂ10midosage compounds. 20

EXAMPLE 4 Preparation of Cal cium Phosphate Structures

with a Tenpl ate form ng Construct) | le 4,
ok tineiibR gﬁnwﬁﬁ(%é Exggelestlot BW%H@FHQ%%E%?@F‘@P type

Zﬁfgggggggngghﬂgjon. To this solution 5 % w w cal ci um
carbonate was added as an insol ubl e bul king agent.

The solution was warned in a water bath to 70 C and
stirred vigorously to pronote dissolution of the

pol ynmer. Followi ng conplete dissolution of the
XpRiAMIPIgUg t he sol ution becane clear. At this stage
100 nL of a 4 M Cad 2 aqueous sol uti on was added
dApplyiag Deouglte a Eaastront wés FebezeDirymgng was 30 t hen

ceased and the vessel renoved fromthe water ba an .
aln Bygaped: yosonsruct gbirteRiseat arreet?kemréﬂsga%f agﬁvgh a sieve

e : } X S . .
D

wasctpplnaare daddedep asadution eint@fing Jrmg L Abifadiping dsplyed in 1-5
th [ to dry. A [l f [ . ' )

st el Rt RS B R RD YRR Ll is then
Sscpli @eedlino Gt st dhtlstdill OaRthus@ubledbueadhgtetsividiting of the
gold in preparation for imaging_ using a Jeol 6310 .
stAidniTh reAcsionrishrehisdheR EBpeiericug @< it Esihe éb”’?’d‘@&erﬁtlt is placed
Sﬁ\zﬁaé\hmmg&unft%g%%&@%r}iﬁg datrerfleNGnioeisel B4 eN fednfrature
both primary and secondary~level structure. 10
Spdewfitscireurfgpeanafed hassnedd at g6 fagsiing pairBEF: fdtolodand finally

' m of ,mat.eri al

o Coul ter SA3100. r oxi mat el 1 gr
o8 af et FmRetdts o paRRE SOMRRGE pemay P ThO SRy
Coating of the consttucts 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 mI,

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

sonicated in an ultrasonic bath for 10 minutes to ensure complete wetting of the
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Scanni ng El ectron M croscope_lsgages of Exanple 4
Figure 9 is taken at x 1500 magnification and
illustrates the primary wall structure present within

the material. Prinary I[ls_are obseir%ed 'n]%h ran
6PLid0The cRPtest ?%thﬁgyeasm@ﬁereﬁg pyBRSddhmepf _‘h@lf%ﬁgﬁpmy deyes
qlft bgtxgegnm— Hﬁnﬁri QP@()’ uéfﬂ?ielsul?l'h%glg%Hf&les%ﬁte@%n@{ruct.

particles that are earance, of
i rregul ar georretry and in 20 the range of 1 10 m
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T @ssiphddd testih@ prinmary particles consist of a
conmbi nation of snmall particles in the range of |ess

than 1 mand rod needl e shaped particles

approxi mately 100 nmthick and 0.1-2 ml|ong. These
secondary particles define a secondary pore structure
iIEXAMPLESge of |ess than or equal to 1 m . 25 BET

Zp?rigfq%iogﬁoﬁnggﬁﬁiégfa%%semf AL Sle8dp yi ng D ug 10 a
Ci%l’E h%ég(a%_pcl%nged%é t‘%ﬁ@ctlérggargg i gnyEéﬁﬁ'E!gﬁPﬁss St"hﬁ used to

cons es 1-4 are en and ‘passed through
rsp ﬁV en cﬁ:h][:ublhdtcb)sﬂ:gid foent (imtiss zasef e. gctalpmwden) tIlmethr:awgel

ATRAN AL o368 e e prid &

dde'ﬁ%gﬂeuecgrécﬂ }s Doodeet hanol (anal ytical grade) in an
anber gl ass reactpl on vessel. The slurry is then WO

2004/ 032901 PCT/ GB2003/ 004463 -55 sonicated in an
ultrasonic bath for 10 mnutes to ensure conplete
wetting of the solid. The reaction vessel is then
tENANIPILRY to a vacuum oven where it is placed under
vacuum and heated to between 30- 50 Cfor up to 24

th@qttprenélSpb RemgecF ermeleansmles) t he et hanol . 5
h t t
%na]%, 18 9b hele_ﬁ(ilqéncz ﬁgeléllc 3 s’ﬁ.‘uc’tﬁ%< E% gl SSO u? E%amples 5-7 is used to

bhdGn élxal AN skg SfoApP(iy itliig ch¥ellg.ot, @ (ﬂpﬁﬂél)StIlnuhb cupsule
r eeze Drying
dosage form, the following ingredients listed below are mixed together and filled

into capsules.

0.25 % w/w lubticant, e.g. Magnesium stearate;

< 3 % w/w disintegrant, e.g. Sodium starch glycolate (if necessary);
requisite amount of Flow/ packing promotet, e.g. Starch 15 (if necessaty);
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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In Exanple 6, the construct of Exanples 1-4 are taken
and passed through a sieve stack to collect a size

wo e@a 32901 i N the range 50-500 m 2.7 g of the PCT/GB2003/004463

appropriate size fraction argyadded to a solution

containing 300 ng of Nifedipine dissolved in 1-5 15 nL
et hanol (anal ytical grade) in an anber glass reaction
vessel. The slurry is then sonicated in an ultrasonic
BXAMIJE 1@ ni nutes to ensure conplete wetting of the

ol id. .The ¢t kon v el i sferred to a
?Wg’t‘ﬁ'flpflsqflr’goq&? ﬁos\%ﬁgﬁorm (E%}%eg%%%wi nto a Virtis
A yantage1d,t8e duddédhtdl cotibituct phRpasaiipl Lyiof Miinthled 54 is used
tenperature below its freezing point for 3 hours,
heptepate in ot selkd Apgpepdpim (Mohiscanefs, AHRAST Rk 2P Hmg tablet
hel d at. roomt . e
b et LB I FREL Wi A REaH] PLE R B TN EERAE, 1,
as1eowiap fih gregidn byliskid Izl awc 1 &8Rx¢d/pgethiel/auld sswipudsserhinto a tablet
testing, 25 EXAMPLE 7 Applying Drug to a Construct via
gpingy BRIt REFSPn Exanple 7, the construct of Exanpl es
btéyﬁ&ﬁwtlélkﬁ&n@@%. RE3SeduhVioMaR; a sieve stack to
collect a size fraction in the range 50-500 m 27 g of
BHé vappdoprtegtat sigz8odisy ftrgbigleseldts aadded to a
3Bisc R PRk 0guct Bonla M bedah g apped

5 et’hano fanal tical grade) in an anber gl ass
reaction vessel. The slurry is then sonicated in an
ultrasonic bath for 10 m nutes to ensure conplete
VEXAMBLEf 1% he WD 2004/ 032901 PCT/ GB2003/ 004463 - 56

lid. .The n{. s of the vess hen punped
tsfﬁ‘r"élﬂl'éﬂoél %ﬁgﬂflgﬁ:’ﬂ?a% %’i’né e iTgpF%g ween 1-5
ThE Didb188 1 9@ e Grug-854tkd icBAsth it RRESJred ﬁﬁarg;omﬁdrﬁﬁies 5-7 is used
construct. Coating of the constructs of anples 1-4 -
aprepné pn wed solid dPs@edrum Bpthiy prse, 624 v saal sehlgt F AV mg
test]ng. VPLE 8 [.Qn.of d -
(IR To T el BNy T o Bty RRARALAL below ace
phepakeckther sadycopiprissadphtess fbletivsingsedbleopress.epar e an
oral solid dosage form(in this case, e.g., a powder).
In the powder dosage form the drug-coated construct

(£99 §9wAlyREINRSE Mighdsithi¥éebliale  del fvered directly
as” a powder.
3 % w/w disintegrant e.g. Sodium starch glycolate;

tequisite amount of diluent e.g. Mictoctystalline 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 prepared 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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15 EXAMPLE 9 Production of Solid Dosage Form

(Capsul es) In Exanple 9, the drug-coated construct
w@e@pasmol i n any of Exanples 5-7 is used to pPEpaB200a/004463

oral solid dosage form (in thkg_case, e.g., a

capsule). In the capsule 20 dosage form the follow ng

i ngredients | isted bel ow are m xed together and filled

i nt o capsul es. % w.w | a
seasiied 0 an ep i R SR 6 ot 0 s oP IR APE frmple was
%%fgta %rpf necessary); 25 requisite amount of Fl ow
Ing pronoter, e.g. Starch 15 (if necessary); and
requi site anount of coated construct (coated at

CGaSe e btichir YRR DR g ety otucion

QRGeS NHPILC @B)USBGp M@Aﬂm&mﬁgﬂsmamaé 02AEY's for the
-57- EXAMPLE 10 Productl on of Solid Dosage Form (Large
Taspdedyn phEEeaiRl ¥:10, the drug-coated construct
prepared in any of Exanples 5-7 is used to prepare an
oral solid dosage form(in this case, e.g., a large
tHBLE& > 250 ng tablet 5 mass, self conpressing

t abl et W|th no dil uent) e tabl et. for

AR qrﬁ’@%féﬁs %mml%fi Eﬂiﬂﬁr({o if5 8 TRR% e?%%sgﬁ%‘émn (C18 4

gﬂ?ﬁj GONPL, @%ﬁﬁdﬂj ntﬁq&n%ﬁﬁ%\/ghasebkﬁdsrﬂl) .8):1@Béiehispd €88et: methanol:
5 % w w | ubri cant e nesium stearate; 3 %wWw

dicstonitellyr: a7t mg. ngpgéd?fl}h? si dl@megqcy&ﬂ %&mf&n‘ﬂerf ligglvsd in
t.
&%c@? a etg% g&) 1S 1seltliC\§7at £ gf’(? Flg %tgc@gﬁ &4 r&ac@ é’gﬂ/e%suIUng

uction o sage orm (Snra
TRbketahpdrad kx amifedipide USRestardagd obbbhewdn constntuacion.
prepared in any of Exanples 5-7 is used 15 to prepare
an oral solid dosage form (in this case, e.g., a small

tI"ElWa@tfoﬁc?ﬁQt 'ﬂgall tahl ate HR&Hp ihk -cohBedtRRion sl 2.6 abd.8t% w/w.

form the | ow ng i ngredi ents listed bel ow are

Dissolution Data

USP type IV dissolution testing was cartied out using Sotax CE70 dissolution
apparatus, tun 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 absotbance of each solution was determined at 238 nm. Compatison with
a standard of known concenttation indicated that complete dissolution would yield
an absotrbance value of 0.316. Dissolution of between 85 and 90 % (2.25-2.125 mg)
was achieved for the four samples tested ovet 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
tesults 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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gl ycol ate; requisite amunt ofsqdi | uent e.g.
M crocrystalline cellul ose or Lactose; and requisite
anount of coated construct (coated at between 1-50 %
w w) (concentrations of diluent and co%te co stgu%t
WP thal 3£teh shhenss gPPEsdmAl Y cbrth fiitqly (1"35mg), shown by the
DIRUBLEd 8¢ L PRIRL o1, 085const T uct prepared in
accor dance th Exanple 4 was passed through a sieve
stack to collect a size fraction in the range 300-600
95 % w,w_of.the construct. was add to 10, .nd of a .
Corieie o orrttreh T et Gt bt O GslgBa i
SIpBESMmABSy Bhias &8 rdpd €oradhe Whifebpsuieshteibettipivgk as for the ?ure drug
soni cated for 10 mnutes to ensure conplete wetting o
t(WSPgsrdeinifqdipinghnpl e vessel was then warmed in an 80
C water bath until all of the ethanol had evaporat ed.
The sanpl e vessel was then WO 2004/ 032901
PCT/ GB2003/ 004463 -58 transferred to an oven and
heated at 60 C for 30 mnutes to ensure the sanple was
JOXHMPEB/13ry. Coating of the construct was confirned
HPLC .and. S e ] gt {4 . :
s BUBRG 1 Calififh BloPlt Kanilar GERLMMrix FiipiBFing
0l deRVBeddRrastthe PRI PotAiA®ARntExampl e 121 HPLC
Content uniformty was determ ned by HPLC using a
Jones Cenesis colum (C18 4 10 m 150 x 4.6 mm1ID).
The nohil e phase was 50: 40: 10 dei oni sed water:
neengsMe Sonitrile. 30 ng sanples of the
nj I.DJ: . Lpj were dissolved in 50:50
a%é%bﬁ?%??fg?g%éﬁgﬁﬁggghﬁg%gr_ 10 L injections were
MBétereand. st il 59%Sull+ bNg php@aksualipapptbvied gannisfdshiopieddn an

USP standard of known concentration. 15 It s faqund
tasaeornsadrtion 8§ Bertasa RiagdUpfone/ ReiiaHbep Ry tpcey 0.5 and

05‘7'% W%Ma%iumq'ﬁﬁ&{a ¢ isotﬂe%_te 3a¥ebrd Mﬂ@sdllytigﬂl.s iQ{thH:eQ&‘s of

testi'ng was carried out using Sotax CE70 dissol ution
between 0.1 and 10um in diameter are weakly aggregated by allowing a sample to

dry until 2 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
vigorously 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 r¢sulﬁng 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 houts. The sample are then filtered, allowed to dry and

broken up roughly to generate a free flowing powdet.

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 wetre recorded at several magnifications to

determine the existence of both primary and secondary level structure.
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test. The absorbance of each sgjution was determ ned
at 238 rim Conparison with a standard of known
concentration indicated that conplete dissolution

woul d yield _an absorbance val ue of 0.316, D ss o)

of hpRiteRksns s co AL ATTR SR P st %}&@%Eﬁ‘g‘jﬂm%&g‘%&%ﬂw& Surface
fRfeata_lﬂ@ ifeely 'S_iz%%lﬁz%r.t g%ﬁgs Q¥ero7the 1$5g(inh\9éir§hp%ﬁiquushed ina
The dissolution 25 results for the four sanples tested
oscentralled nsinnehourh pleatitbel carsbed paitiske ¥z waFsuflicient that the sample
USP. gr ade ni f edi pi s_di ssol ution-t ested,in order o
(SRR M RS RS RE H8” ZhE Sl R ae o
cfaati@thexXE hHbL mehdubethbitr. dssaldthémRvRimAdBRisgiadRrogen gas and
ni fediﬁi ne. Two vessels were used.to tes% t he

dibs S Lierertiass o R PessPigRaiRts3at AP EM PR Ehreq grepgutsments were
USPigbadenif.esdipi ne was used in each test. Conditions

were equivalent in both the dissolution test of the

coat ed exci pi ent above and the USP grade nifedi pine.

The I‘.FSLNﬂtt of the dissolution of the USP grade

nPREdHpiME indicated in Figure 12. The results of

t%g yﬁﬁ’ gr aslgui SiedbRiRG A B20kNHIRBOEESE dW¥Bnised water. To this
2004/ 632901 PCT/'GB2003/ 004463 -59 show that after Six
hadutsorapps eddadpt. 8¢ pf 5Hnthah gdmdinsisioly efl CRCOR5 Tig)splution was
shown, by .the absorbance, of oxi mately 0.16-0. 18. .
ity bR aefRaR arauiri S hrel SRS, P aphdiop g1 of solid
t @B ntesdh &S Pelldd @Fs thenHdAPPES IR @iYh. t Whe EisPp8rsion was
rapid for the nifedipine coated excipient as for the

piftteediviggrouplugmdgyigsmeni s edPpmeyntaigePLEs p8 calgium chloride in
P I; CJ t I

P GEE 0, oL Rp0e SESOLNAT, QU W84k ot oo
Gengread tuMeidibphesfrep EpAdwing inpletkidyidgatledmsterattvas edded to a
15 .Bet ween 0.5 and 5% w/.v of har paceuti cal | )

SoiEB e ot et pegpviitrorts Be et Rente b M id arepisht. The
beiNFI8 Krad FhaNH1:SRd %o Weth oSOt iPeRMRSRAA R d. BEaNGRBIfR. Sdirface
and 5% w v calciumcarbonate is then be added to this

et Phtirudaies prepssersbphis Bisthpbtredoundy migfesem absorption, to be

SIS fiq@tF "0 g2 o€ By Lo ng o Sermle o

and 1% w v of the weakly
(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
stitted until the xanthan gum had dissolved completely in the solution. 2ml of 2 10
wt% suspension of 3um diameter latex beads was then added to the solution. The
resulting dispetsion was stitred 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 toom tempetrature and pressure. Following complete dying, the
material was added to a suitable volume of acetone, to dissolve the latex beads, and
stitted overnight. The sample was then filtered to remove the acetone and dried at

95°C overnight. Specific sutface area was determined by nitrogen adsorption using

the BET equation and was found to be 21.3m?/g.
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between 20 and 75% w v calciypchloride is added to
it. The resulting solid is dried at between 15 and
80C, before being added to a suitable vol une of

acetone and stirred for betmeen%&S n1n tes and 24
rﬁfangung e%ta%ﬂ\élcapécqm‘eknﬁgf% Egamyp ?8v7t/ed to dry
k t t
o iR Aind A0I0e BB fols S fhalecif pibased in
muﬂ:@ﬂ@(i).nﬂ‘hfsrmadermmfﬁpmﬁs uldsj‘,erpbﬁcﬁdiuﬁﬂph)o@hﬂ'&haborporanng

'S;ﬁ’ggifi %g§$sgfgft r C eﬁl-tg{egt?_qu%ggwgiua gl ét}egsgzl[l??%lﬁg& o&er to form

N &ARARE s&&ﬁMe défﬁﬁ9§§ PIRERY HBEOSEeFuARl inSBY @diile of 2 to 50pm.
magni fi cations to determne t¥1e exi stence of bot

prigwer M ianekeset x8B@meghificetiosnpg @hgwea valezdeﬂtﬁeségmmm
REUsEPEg Siefiied lng 1Rt BARREALD 1P HIRES RSB in o
afethidaria a&&daﬂﬁﬁa&biylz tlie g&ralliesnatiods @ikentio tHis 5gample The
ght wer ushed [n a .controlled. manne such tha
eEEALIOR o8 AT el S & RSB P CI B e clsioh R Lol be
sapgpl e could enter the pre-dried 3m gl ass sanple
tubes. The sanples were dried at 60C 5 for 10 hours
prior to neasurenent. Measurenent was nade using
ni trogen gas and the BET equation on 10 pressure
points. A mninmumof three neasurenents were nmade on
eRKANMPIIE ¢4 Specific Methods: 10 (a) 17.2g of sodium
phosphat e was di ssolved in 50m of deionised water. To
t Pireparstibnt dfoGaluissmaBhesplatepnaf Calnimaagbonated Eggoylbumen
of CaCO3. The solution was stirred until the xanthan
MIAtHSES di ssol ved conpletely in the solution. 0.1g of
solid 3004m di aneter | atex beads was then added to
the solution. The dispersion was stirred vigorously
aGeénaralaqeeiosds sol ution containing 5.28g of cal cium
chloride in 15 10m of deioni sed H2O was added
derg@onwféeme@lamd frgu@tmmdum paefemed pegestes

t ﬁé@vﬁ%{q g}lr'l ! %] Mh g%e%glr eparg qe o%altg)fa(f(gﬂg‘] cagzborga%ftl-: B8calcium

apledsphete, i adlldS&@d) {eml b€ alsahgivnbadsning hdtwdedn T &ad 10% w/w egg
overni ght. The sapple was then fléofrered to renove the

SHBEBAG e PR (BT SO EIEPF Gl G0 e e wetting of
SteUYGl-HEES PhERFSYs QrYnsthH St IBLNQde AL &nf QWatheshY Kenwood food
nitrogen absorption, to
mixer to incorporate air into the mlxture Whisking is carried out until deformable
asperities are obsetved 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 matetial 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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1.0g of CaCOB8. The solution wgs _ stirred until the
xant han gum had di ssol ved conpletely in the sol ution.
2mL of a 10 25 wt % suspensi on of 34m di aneter | atex

beads was. then added to the solutjon., The. resulting
GREHE @P%I%?%ql??‘ésdarﬁiaﬁ}&’%ﬁlsl ?L%ﬁ%luaﬂﬂ ésqﬁ’gﬁggé alHigh speed
glgin 1] QDEQRTRL I HH RBooB8ixePho GRtlosh St Rith @B fxth@Yl During

el oni sed H20 was added dropw se. The resulti ngi; s
sdiisldngydetdedreti 2ad 10wbnf ¢ eptusioatairhetuert Qi @sddPaol/dm’ calcium

Fol | owi.ng.conpl et e dwd .t he terial . :
ch\hrécigh ge%? L opg@seag\g?%rl%len’g 15 Saréleéiso&t@léltlrﬁgfo?%tgg% atsger?tles ate
keadsed aAthidChstdnigledndermiigpiodutbd FThapban idatidieted to an
filtered to renove the acetone g}r;\%édri ed, at

sverapgheatedprdiarees i pagd0% G W%Hm%z‘ggsym The

' | ' d sAiahi YRRy
Pl 000 dAEPQINd O PR G A i Bk Gl Rl pencrate »
-f6e Bowmgipeydek.ect ron M croscope | mages of Exanple 13
Figure 13 is taken at a magnification of x180 and

shows the material prepared in exanple (a). This

eleeirb Al MEPPR0Opyes clusters of cal ci um phosphate
i ncorporating "~ spherical pores of 300nm di ameter. The

i Adinvilldfradticn] efstherpyvaisod watsiabwaeearefllydrlsgeg opto a metal stub
conti nuous structur efininag ' : X
anr&t ﬁlgél e Zoated %I(f‘r%u%ogd gbﬁ%epla%?lé)ﬁrfg£ %ﬁs{g tgglﬁg asjtegpégg‘lggs%annmg

I'n range o n-at X
reagtidnl ©idrbsidpaSESNOmage sswarglrecaxtad hesevefal aagoifimations to

phosphat e prepared usi appr oxi, mat el |.at ex

et epe ghey lﬁe%%féé%ﬂ%%ﬁm&flﬁ‘a% e HRTEE i t h
the general instructions given in this exanple. The
aggregation of individual calcium phosphate, formng
t$pecifiaSuruce dapa Daserhinds®wm 0 seen. EXAVPLE 14

Preparat.ion of Cal ci um Phosphat.e a | ci um

CAPBORSHES Eidace Bee I RONEd AT 08 e Hashapal CRieR 543100 Surface
P RR3hAIPRE sofe dndlyb&U| BhfflesSET 0I0TBIELS.5H $h RQight GrckOEfRBed in 2
particles Between'5 and Z20g of inorganic particles,

edopivenlled ahasingm segh Beriahe corhedpeitishh 96 WrogHHsicat thif ghe sample
?\g%lg\llevtnv?eerétgmprgfdri@d §ﬁh %Ialsg Qarﬁ}gl@tt%&l nﬁqebs%ﬁﬂiﬁ@wg’reacﬂfgd at 60°C
for 10 hours prior to measutement. Measurement was made using nitrogen gas and

the BET equation on 10 pressure points. A minimum of three measurements were

made on each sample.

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 ait 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 roughly to generate a free flowing powder.
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Kenwood food mxer to incorpgaate air into the
m xture. VWhisking is carried out until deformable
asperities are observed within the sanple and foamis
produced. The foamis 25 transferred to an oven and
heat ed at between 40 and 100C for between 12 and 24
I Y .

s B B e O dRe e Pyhety PPk Ewas
plowdéy by Hteygat abiaptiof, todid €4mdfed structures using
in-situ precipitation 30 Between 1 and 10m of a
solution of between 0.1 and 10nol/dn8 sodi um car bonate
O%)%S %HBHS %Qﬂﬁ:al&utﬁqgﬁﬁmta& At1eOfvefe MditbABmI of 2

t I ng between 5 and 10% egg al bunen. The
ssmllmttommntsmtdg&iﬁ’/osﬂw egglalbugenoidleshioy wap then sk@red vigorously
g?ntébes. to WO 2004/ 032901 PCT/ GB q’§3/ 00 463T 12 hisked

S ot EEYLI P 15 Ui CER FEITeos P LI RATEGEY . [pREM ey was whiske
salyig eldslsiMy Sh&Hedlc REGHo SPRRMA mu&k RY 11&:0@%5@8& difinto the
Kenmoo food mxer to incorporate air intot
ninjteree . Whiskinggvasvgardsd ot uid drésmablogigetitpy were gpserved within

d

cBie AL £ RERR Rk AL (P ol WY R ST g o s and
uliiﬁajtéd deflofithedzl 22 h‘mper The emteniad wos cheeroddd w tévm tethperature

qglekand foighls produced Tag foanwli transferred

prokgt &R TaRePIREABEE > et HREHSRP 5 100C f or

betmeen 12 and 24 hours. The material is then cool ed
to roomtenperature and broken up roughly to generate
aRefules fThewpaufipowdsre. ara@oﬁtlﬂﬁ:matmialvpmpeserddnyth&s swiddd was
fractlon of the powdered na%eg) was careful l'y placed
oigda y@{tg}gegtahg,orpgﬁa Eop]fiﬁ ®r/&oated with gold in
preparation for imaging using a Jeel 6310 scanning
el ectron m croscope (SEM. |Images were recorded at
sﬁwmhgrﬂgntrbnthlcmsopc)IMgt%panmemple 1dx i st ence of

ry and secondary. | ucture .
sﬁiﬁ‘éﬁf FossorY AriiigunedSes ﬁfﬁﬁ&ﬁt & ﬂ?@néfbcé‘&lf’ﬁa&d shows a
R e R e e
ofled). habthteaalcivhy carquetegﬂsﬁrtlmle:r eredpoathdithin ghe interstitial spaces of

\(l:\gqgtfrgo' & n%] aéﬁﬂn{rﬁs <Eeho e%ag ¢ ftébh Bble. E wide pg{ﬂt)llalg’l’ Siz€ Id1s"c:3r1but1on
can be observed with bubble diameters below approximately 100pm. A magnified
(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 pm, with the walls containing further pores in the range of 0.1-5pm.
A reticulated structure prepared by i situ precipitation is shown in Figure 18 (at
x1000 magnification). Neat-spherical particles of calcium carbonate, in the range of
1-15pm in diameter can be observed to be otrientated along the interface of each air

bubble. “Bubble” sizes of the order of 100 pm can be observed. Figure 19 (x 2,500
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and the BET equation on 10 prgssure points. A mninmum
of three neasurenents were made on each sanple. 25
Specific Methods (a) Preparation: 10g of cal cium
carbonate particles were added_to 10m _of .solutio
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wetting of the particles. slurry was whi sked at

hi gh speed using a donestic Kenwood food m xer to

i pcor.porate aik _in the.30.m xture. Wi ski was .
cSPRER ol bere Bl bRip S phe Forete SEIR AR oiagaicional
M&mtarestﬁ%ﬁmy eh AR dtRaM YR RLRAUSLHItoEhE 2IQARYASo be in
transferred to _an over and heated, at” 60C for 12
htherengaheli#atmérgal was then cooled to room

tenperature and broken up roughly to generate a free

fl ow ng powder. WO 2004/ 032901 PCT/ GB2003/ 004463 -63
Results: The specific surface area of this materi al
prepared by this nmethod was found, by nitrogen
aE%&MRI@EI,ﬁto be 4.4n2/g. 5 (b) Preparation: 5g of

calciumcarb e particles .added to f a

S DRERTBH 0L GRRG: Ehospireadatribthannembieh,f ryRaasure

thepcstirred vigorously for 30 minutes to ensure

con‘pfete wetting of the particles. The slurry was

whi sked at hi gh speed using a donestic Kenwood food

m_xer toM'&nﬁor orate air into the mxture. Wi sking
nezal Methgds until def or mabl e asperities were

(0] . . .
TR i eReABul RS BRLEuB SOVANGE IRENS e
AQGrieles 24 hours. The material was then cooled to room
temperature and broken up roughly to generate a free

f BeWwasg hdarid g oRpsubtepatehy kpeephiie par¢lacef grhemicron diameter
of ' thi ial _pr=e . ] hod . wa . .

¢ St Pt b cofsRPL PR ltled Ul Wb SRR P i euspensions
Eiseclded el eendsoops0d ohdesin f{(MExppiolke7 0J0D0Ematt mining. The paste is

M.crosc Figure 15 is tak at x40 magni fi cat.i o
AHRFISRBHECd At T T BRRR S 10 3?%}?%%8&%%@ <§’OG§PH&%O C forup to
PE&rchey WRH a0Rbhahs M6 VDR A PRI 204 Fmin! ReliBuRRCIpRAEes

that the cal cium carbonate particles are | ocated

weempasadhe!f fupedepasticles pif agm@gafg*y 1um in diameter with pore size up to
100pm are obtained.

Preparation of Reticulated Structures using 4 Micron Hydroxyapatite
Particles Between 0.5 and 10g of pre-prepared hydroxyapatite particles of
approximately 4 pm 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 stirred 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 houts in a covered container. The resulting rubber-like



the foam and at the interface of each air bubble. A
wi de "bubbl e" size distribution can be observed with

wheisboz29di anet ers bel ow approxi mately 100m A p&EQoBRi0amio4463
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(x300) inmage of one of the "hysbl es"; can be seen in
Figure 16. The particles line wup along the surface of
the "bubble" form ng a highly m cro-porous structure

AR R R NE R R S E B ) TN R ERA S
r@gabfel AAHQRN: to TEwWYE] Lo0hidkIsIsC t}'3§upQ§75 KR@WRithQ heating
be in the range of 0.5-10 m with the walls

cote af lmtwgerf Urnd@p°@omes $prnghdike slinge obp retiqulggd framework of

retlcul { tuct. by in situ
preC| '?Efsseld clng &%lgg(rie 18 (at x1000

magni f| cation). Near spherl caI particles of calcium
OEéﬁbonate in the range of 30 1-15min di aneter can be
éfroed‘lt%owepwn entated along the interface of each

gl AR T gl 540

03400d46k gol®dn pagardtionafor dn)giay Gm'mgtaﬂéetﬂcﬁdéé scanning
ck| ng of art| Ion the interface. €S.. ..
@wgghm&féa Bepirek Rl e T Erdsuted 36 Ssrl Sapifagons o
VW@ thrnSihE WISd dHiGenRPECHIthG rfinr?@‘ﬁ& sEE SllaBeleRE Nt bieN.
The specific surface areas additional 5 structures

prepared by these nethods were found, by nitrogen

orpt i ge of 1-15nR/g. EXAMPLE
eféﬁé%&g%%r?g D‘#}er(%%}glt%@np%osphat e Matrices using
arki gheclfeyRerat Ufd wiaeassedner aBedahiwdsulter SA3100 Sutface
Preparation of reticulated structures usjng sub-mcron

hiereaagaisae Stze AqByssar raples oB8Afedn 105%1%‘ﬁ6‘813*g"v6‘1€ crushed in a
p&ﬁltﬂflﬁﬁ%ﬁgepysg(‘ﬂ)f %pcgg 'chﬁh@@%%ft%%ee%z@&/a§ Hﬁ'ﬁ@eﬁ{ ﬁﬁt the sample

dianeter ~ are suspen in up of distil
wabaild wateh tlegrieabiddohml Biast barspls uspensilonamples \adtde‘hled at 60°C
nf 5 and 509 of dextri Me a ro'x7,000§ W th
%V@Shouﬁﬁgngragci e'rx%uretpﬁrétn lgfésu&?rfl v%z)ts 1};1% erﬁlsm nitrogen gas and
tﬁﬁHﬂE’ﬂte L RiN6h m@%&&@ui cbﬁﬁsv\@@[‘hlﬂ]%nﬁl@(ﬂ tH0 @keab@enéts were
to 20 5 hours with a heating rate of between 1 and

20efiePn cafetanerlFat ed sponges conposed of fused
particles of approximately 1Imin dianeter with pore
size up to 100m are obtai ned.

Specific Methods

(a) Preparation: 1.5g of pre-prepared hydroxyapatite patticles of sub-micron
diameter wete suspended 5ml of distilled water with sonication, 10g of dextran (M,
apptrox 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 patticles of approximately 1um in diameter with pore size up to 100pm
wete obtained. In this case heating of the hydroxyapatite particles resulted in a

phase change to a-tri-calcium phosphate (a-Ca;(PO,),).

(b) Preparation: 1.5g of pre-ptepared hydroxyapatite particles of approximately 4
pm in diameter wete 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

epichlothydrin (1-chloro-2,3-epoxypropane) was mixed into the mixture, then 2.9ml



Preparation of Reticulated Structures using 4 Mcron
Hydr oxyapatite 25 Particles Between 0.5 and 10g of

w@e@4psopar ed hydroxyapatite particles of PCT/GB2003/004463
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approximately 4 min dianeter ggre suspended in up to
50 M of distilled water with sonication. To this
suspension i s added between 5 and 50 g of dextrin (M

appr ox 000) with xi ng.  Epi chl or drln

(O_f et (§P61u21 hy ﬁ&f&?ﬁp%‘é}% lt%l §ﬁ§1ln|grtp QTP 3 B ONE liquid. The liquid
Ced htd HEmhARUE, Al deegl euéﬁmlmohmsg&g 188. 8110) and left

cro -1 nking agent. Between 0.5 and 30 nf?of 5.

sxydrmghmydarcwenb@l @mtamm nTlnfsr\@@sieakt éexth@/élmémgpaéﬁe material
08)&%18%8 Wﬁf en 2m ved IHHQDI?J ?{%ﬁ:gﬁl URis ;'H.’l?o Iplallg% %r\iNe 913 'ﬁﬁlédnsa crucible

circul ar

&Eig g%étejlaQErBOO‘fC eoxcznhemedmdomhaamfgr ratel bél@"@?/tﬂiihi ISgonge like
rubber-1i ke WD 2004/ 03290 2003/ 004463
dses oAt/ eleRg ARSI r?efjlefércawpﬁgtet Hesr PaRBR H’ef"r gheined.

the noulds and placed in a crucible and heated to
bet ween 1000 and 1500C for up to 5 hours wth a

HeptRueparataom: degkxd’cpveqneﬁaram ty @Oy matite Spuiclye ofiakprox 4pm in

FaieBttepars HoRedrc 5t AF BRIV ERs RO Do oy EAextman
Sﬁﬂgcggwﬁm DOU) s Added RAMAEL:Eeh. NSkl 8F cMAS-LaRIna agkhty

onto a nmetal stub and Sputter coated with gold
.qplqiﬂ@ybadanu(bﬁhm@ 2 3rpgiTiRFonsiel gvaa el i the éféﬁ'ﬁlﬁ?’ rigen 2.45ml

UECALOD AL HOSEORE LRy | TRGGMR @4 SCALARE 1Bkid. The liquid

several nagni |ca |ons ne t he exi st
obashddred [ﬂtﬁasmrﬂmdda daondeey clrevlet moutdsabppex. 8-10) and left

Speci fjc Surface Area Determ ti . The specific

SAHeFEighe B bePYRER TRASFEA L DS PR o5 B SRR B pppative material
IH4RAA FME ftﬁéherenﬁrv%a oM R0 Erfouﬁﬂszﬁld%ahxﬁ&@d iSaARl@Sina crucible
of 0.075 to 1.5g in weight were crushed in 15

cmdthqaﬁde@ HRAffefor 3 hohrstwidh 2theetieg trshef 5 pfé/fftlmc | fpogige dike discs
t th
Wafsa i lI‘Ell.cu &ge\glefq%ﬁlevv?}k (t)fhl$ ac‘%%%%k)?u%gg%#% SRERE \x;ell?eeobtamed

ass e sanples were
drled at 60C for 10 hours prior to neasurenent.

\pasureril s SO USLIR L SPE dag a0, (e EeT
@?ﬁ% d@’&&&é rﬁ/@;lﬁma sh%s%a&ﬂcﬁﬁm Eructille %Qgﬁa!réd fising pre-
formed calcium phosphate patticles (0.8 to 1um) and heating to a temperature of
1,000°C. It is clear that the calcium phosphate particles were located along the
strands of the polymeric 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 submictron sized potes.
There is an absence of particle grain boundaties confirming the successful sintering
of the material. Figures 22 (x200 magnification) and Figure 23 (x350 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.



(a) Preparation: 1.5g of pre-prepared hydroxyapatite

particles of sub-mcron dianeter were suspended 5mil
wo@toodiosxni | ed water with sonication, 1 Oy of dBPRI/GBR003/004463

(M approx 70,000) was addedgwith mi xing. The paste

was then air-dried and heated to 25 1000C for 2 hours

wWth a heating rate of 100 mn. Reticul ated sponges

conposed of fused particles of approximtely 1Imin

SpaeasiceSurinee Arse Determinatipn. Hompefidiceuslicdpisag of piyuctures
this case heatin f_the hydnoxy: i y .
PETFTED 118 ORadlr b Ta ey HBRR L BBELL SRR ip the ranee
©80:1Ca8aPP4) 2) . 30 (b) Preparation: 1.5g of
pre-prepared hydroxyapatite particles of approximtely
4 min dianmeter were suspended 4.5ml of distilled
water with sonication, 99 of dextran (M approx

70, 000) was added with m xing. 1.89mL of cross-Iinking
agent epi chlorhydrin (1-chloro-2, 3- epoxypr opane) was
m xed into the mxture, then 2.9m WD 2004/ 032901

PCT/ GB2003/ 004463 -66 of 5.8M sodi um hydr oxi de
solution with mxing to forma viscous liquid. The
liquid was poured into 15mm w de, 4mm deep circul ar
nmoul ds (approx. 8-10) and left overnight in a covered
contai ner. The rubber-I|ike dextran/hydroxyapatite
material obtained was then renoved fromthe noul ds
and then placed in an aluma crucible 5 and heated to
1300C for 2 hours with a heating rate of 10C/ m n.
Sponge like 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
4.5m of distilled water with sonication, 7.5g of
dextran 10 (M approx 70,000) was added with m xing.
1.57 m of cross-1linking agent epichlorhydrin

(1-chl oro- 2, 3epoxypropane) was m xed into the m xture,
then 2.45nml 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
container. The tubber-I|ike dextran/hydroxyapatite
material 15 obtained was then renoved fromthe noul ds
and then placed in an alum na crucible and heated to
1350C for 2 hours with a heating rate of 5C/ mn.
Sponge |ike discs of a reticulated framework of
hydroxyapatite fused particles were obtained.

Scanni ng El ectron M croscope | mages of Exanple 15 20
Fi gure 20 (x220 magnification) shows a reticul ated
structure prepared using pre-



formed cal ci um phosphate particles (0.8 to 1m and
heating to a tenperature of 1,000C. It is clear that

W0 b@40339¢i um phosphate particles were | ocat ed BADOB2600004463
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strands of the polyneric templgte, and retain their
structure after heating at 1000C Figure 21 (x4, 000
magni fi cation) shows a magnified single strand of the
structure 25 shown in figure 20, consisting of
tl@sed particles and submicron sized pores. There
I's an absence of particle grain boundaries confirm ng
the successful sintering of the material. Figures 22
(x200 magni fication) and Figure 23 (x350
magni fication) show the effect of increased
tenperatphrem{ckn8640Ckcipient hemlpeitsingwl mhdd regioplpcedmettix] dherein
qﬁan di.st ance. bet ween stran%s decr aseUMAtlh n
& FAAET TEMPERDRP Rt RRES MO8 #P&’i%a%mi’i‘“(‘% §5 gppsociation with 2
NRGRiE ipoBlnh Q) maReMB d@ﬁﬁ&g{'gfulrﬁﬂy ROV atn width in the
structure seen in Flgure 2 Particle grain

beagelaf teantd: @ -a0en: andohasoniierifictivatags pisarofgf least about 1 m*/g.
sintering. WO 2004/032901 PCT/ GB2003/ 004463 -67

Specific Surface Area Determ nation. The specific

sur f ackn axeig'&:noﬁs slhiroet i dsim p,rvebaﬁmdthbypwteelsfefemh@dwidth in

oFegeatisl therh O s BTS00 o8k Piert S0t ooaaa: o ho more

- 63n Ebad T®d?/ oA phar maceuti cal exci pi ent conprl sing a
solid, retlculated matri x, wherein 5 the matrix
conpri ses an aggregation of inorganic particles in

a§SOC| gL'eQH]pY}éntt Ias @ﬂnn(?cf HP&L& P%Ir &W%B'efengﬂ]ieeﬁl'e% w1dt%1 ﬁ)f the pores

defi nes ur al pores wth a nean wd

range rmtﬁgeadzﬁnajiou@OCSB@DOHZOOaﬁleﬁaé 88, $p€oi 2@609m|0f1a&‘é1m
area of at |east about 1 nR/g. 2. An excipient as
claimed in claim1, wherein the pores have a nean

Wi dt h AR ekBipldd@ a5 ARGReDn AJOM the pleRABIP Aiichs| Whert tHeXmatrix
has a spemFl c surface area of no nore than about

1oBreRscifl. supface esapifanieagsabauanbahin 10104130 fmp/@r and/ot up to

erei dth of the pores is in a range of
2%00[}?13955_@%%]5@_%0, 3-100, 5-80, 15-70, 20-60 or
0.1-10m 15 4. An excipient as clainmed in any of the
pg.ecedl e engp?elnqb;s cﬂ@ me innargyhoef t%a precedmg claims, wherein the inorganic

patticles are crystalline.

6. An excipierit as claimed in any of the preceding claims, wherein the

aggregation of inotrganic 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 0.1-50pm.

8. An excipient as claimed in any of the preceding claims, wherein the pores
comptise ptrimary and secondary potes, the primary pores have a mean width of
about 2-500pum and are defined between structural elements formed from the

matrix, the secondary pores have a mean width of 0.01-10pm and ate defined



has a specific surface area of at |east about 2, 3, 4,
5, 10 or 20 n2/g, and/or up to about 100, 50 or

WAook 0sR020 5. An excipient as clainmed in any BET/GB2003/004463
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preceding cl ai ns, wherein the jognorganic particles are

crystalline. 6. An excipient as clainmed in any of the

precedi ng clainms, wherein the aggregation of

i norganjc particles conprises a pIuraIi&H of discrete .
¢

cFisipapl strupgurpl elamentee ppd Biermead wdth REdhT PoaRGGPAFE!S less
P B0 0. € LAk iRy MDQERLy pBRsMean  width of the

inorganic particles is about 0.1-50m 8. An excipient
as clainmed in any of the preceding clainms, wherein the

pores , 30 conpri.s rimary and secondar ores, t .
P mary ERARER RS R A HERTGE “UBoti eI EObR: A vherein
aghe neRfik ReghpaRENMBE hovbAni€e akalal &l N¥BEhSoh itieth bieafiic polymeric
the matrix, the secondary pores have a nean w dth of
omaterialo mphiraliar &f RIEPPRPTOVED@4PeERYiD of about 2-500pm are

X (@%@%ée%%%ﬁg%umr ng%ﬁi‘fhﬂg?@%%ﬁtﬁé&%w{éh plurality of

el enent’s, the mean w e secondary pore
| @ssnddr anresheithre ameani witth of alidwe Opili-Tlpy pordeSnedwithin said

phar maceuti cal exci.pient coppri.sing a solid, .

P EHALHBRCREL £ DR REEI T B YRR ResPPAsydsiegt o disg thpp the
| REAORNtE JTRhEPtaary PoRSSOCi ation with an organic
polymeric mnaterial, a plurality of primary pores with

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

Sfd uct Mg %L(ci ie%%yt:ﬁgg&{ Rdaitd 9,%1*14}@1{%5&1;8(11@3% specific surface area
p Tty o h dth of

ural’i secondary pores W th a nmean w
abiouttle3t 0115 0Bl ad.e4, deflD me'd gyindhomus & ebowtl00ctUpaf)m?/g.
el ements, and the nean width of the secondary pores is
| ess than the 10 nmean wdth of the primary pores. 10.
AM . eXCARicRBhicdS a6 CRIABIid thyCRdlithi, 8- V6l iedrBin Bt eanRa@gth of the
a specific surface area of at |east 071, 0.5, 1, 3,
AprimaryEptEPIsht leastabrutify 1002hpbhit-momd /5y ngrmatsnieg about 300,
1990l 300 AP gégipient as clainmed in any of clains 8-10,
erern tﬁe nean width of the primary pores is at
| east about 5, 10, 20 or 40m and/or no nore than

about 300, . 200, 100 or.50m .. cipi ent . as .
P ok eI a1 CRrar i I SHRERT b VRS HAR Mgt of the
OfecbR@ary 28r&66 AN HALYaboRODAS, 095241 0,888 280MHnDmBie than about 5,

0.05, or '0,1m and/or no nore than about 5,
3,2,1.5 0t tpum.

13. - An excipient as claimed in any of claims 8-12, wherein at least about 50, 55,
70, 80, 90, ot 95% of the primary potes have a width that is greater than the mean
width of the secondaty potes, and/oz at least about 50, 55, 70, 80, 90, or 95% of the

secondary potes have a width that is less than the mean width of the primary potes.

14.  An excipient as claimed in any of claims 8-13, whertein the structural
elements form primary walls that define the primary potres, and comprise a network

of secondary walls that define the secondary pores.



3, 2, 1.5 0or Im - 13. An excipient as clainmed in any
of clains 8-12, wherein at | east about 50, 55, 70,

w@004082900r 95% of the primary pores have a w BETIGBR@B/004463
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is greater than the mean 25 wgth of the secondary

pores, and/or at |east about 50, 55, 70, 80, 90, or

95% of the secondary pores have a wwdth that is |ess

than the nmean width of the pripmary pores. . 14.

elti pieRExERIeaf af ﬁléan%macﬁvnb%gg’ﬂaﬁrﬁg the primag @’?‘ﬁ? Rave a mean

t\ch\i_tﬁ‘ bE %&Hrﬁi—SO@ |1@[’@@1,: 80100 Bk ROLIMR Y, a‘ﬁﬁy Jnsthterk%tzondary walls have

define the primary pores, and conprise a network 30 of

sevemd miqgthy] dbout AT -def 9.Ae2ithe secondary pores. WO

2004/ 032901 PCT/ GB2003/ 004463 -70 15. An excipient as

claimed in claim116, wherein the primary walls have a

MEAN  Wh dkEiplint a9 OldimdDindAHY, ofldi0,-12GrHdbinahe hiktHOH in the

and/ or_the secondary wal|]s have a nean wi dth of abaqut .

otogm. of pplugplisy ofpgglomeratisgs @k OrgRtgPO R CHr Spateidpljand 4pgrganic

ggar ik12k BF mbtckih, iARGHiSh Phd AR ipbrdsSart Boddl@. foOrm of
plurality of ‘aggl onerations of “organic polyneric

material and inorganic particles or material, in

i ch the secondary. pores ,are,fornnmed. 17. An excipien
ool PRSPl b rar ke S BPEH s TR, Phar T PER Flocueed

| baatedadidéenhapyeaiecaidingcent aggl onerations. 18. An

exci pient as clainmed in any of clains 8-17, wherein

the inorganic material is particulate. 15 19. An

exX&! pI Rﬂtexﬁizie"ﬁlt 34 @Eﬂnécﬂiﬂcz{ J &ﬁmsmﬁ e\bﬁhrtziaeche inorganic material
i norgani c terial is crystalline and, optionally;
compriiedsea plurality of discrete crystals. 20. An

excipient as clainmed in any of clains 8-19, wherein

the mean wdth of the organic particles is wthin the

regige ah eélbiﬁwnt Qs thbhka in2flaidd 18 Arh@¥@i thie e rgasic @hatimds

in any of the preceding claing, wherein the organic

pey FenfAae Ry piarRtiYeh @ DlaHYarh EspatetGrEitels or

material into the matrix. 22. An excipient as clained

in any of the preceding clains, wherein the organic

2%0.pol ymextipiemte claghed or my of denpl&1Y Flogreinhtbe mean width of the

i norgani c.particl.es or mater.ial. ﬁ’; An exci pi ent as

PR R THCanY G Be s & RG LT LA™ vher oi n t he

matrix consists essentially or solely of an

a%gr egation of inorganic particles in_association, )
. An excipient as claimed in any of the preceding claims, wherein the otrganic

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 patticles in association

with an organic polymeric material.

24.  An excipient as claimed in any of the preceding claims consisting essentially

ot solely of the matrix.



with an organic polyneric material. 30 24. An
excipient as clainmed in any of the preceding clains

w@omgiosdng essentially or solely of the natrPRI/GBEN03/004463
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2004/ 032901 PCT/ GB2003/00446371-71 25. An excipient as
claimed in any of the preceding clains, conprising

from about 5 to about 95% by wei ght of said polyneric
mat eri al or tenplate. 26. An_excipient .clainmed. in

ARy o\ HEIRFRAs FlaiEed fa pag of affe}? FRpHEREPY SRMPTISHE from
RBLYIRE] £o SR8 B welph@lof sfaHPolyBaM Mkl Ublnike.

water at a tenperature of between 20 and 50C wthin a
period of 24 hours. 27. An excipient as clained in any

f the preceding cl.ai wherei n_the.. I , _
it or P S SedeiBfn pRLEE RIS plsRBnE P RE s e oo

}01y2fericARaRxE] Biae MasBadilipdslBileiin vamy ah tthpepreeedirgreen 20
clains, wherein the 2Zpolyneric mat eri al conprises

RaABCAAR Yythip adskiedaf 24%Ta gum and/ or egg al bunen.

15 29. A pharmaceutical excipient conprising a porous
network of fused inorganic elenents, said network

@&f i nisgexcipkur @ dlaiypedfinpoy ef thv pteceding shimp.dvleteliotthe n

th range of, about. 0.01-100 0. excipient as
OTREE TRt arL g B e 7o EXBRALRT. 23
have a 20 nean width of no nore than about 10, 5 or

2m 31. An excipient as clained in claim?29 or 30,
Wer el e¥PieRbryEMmeddn @RE Bf dhepscedipg Ir‘T:L"é@F BaEndPey

i 106 i Rt | 2 8 Guba il Yor @
T i e R e L e
sdlpondary pores, the primary pores have a nmean w dth
of about 2- 500m and are defined between structura
el ements forned fromthe matrix, the secondary pores
have oA paaAnMedtithl @kciPiedl cdptising agf@odeheir@dk wi fied inorganic
said structural elenents, and the nmean w dth of Lhe )
sderaertarspidierterk definiag aumlime! RerehwiR gtk Vifthrighin the
R&hg@&ydﬂﬁ&%ﬁnfMﬁh3Q04/032901 PCT/ GB2003/ 004463

30.  An excipient as claimed in claim 29, wherein the inorganic elements have a

mean width of no more than about 10, 5 or 2um.

31.  An excipient as claimed in claim 29 or 30, wherein the inorganic elements are

at least partially crystalline.

32.  An excipient as claimed in any of claims 29-31, wherein the potes comptise
ptimary and secondaty potes, the ptimary pores have a mean width of about 2-
500pum and are defined between structural elements formed from the matrix, the
secondary pores have a mean width of 0.01-10p.m 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.



-72 33. An excipient as clainmed in claim32, wherein
the mean width of the primary pores is of |east about

WG 2003032980 or 40m and/or no nore than about 3POT/GBO®3/004463
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100 or 50m 5 34. An excipieni, as clainmed in claim 32

or 33, wherein the nean wdth of the secondary pores

is at | east about 0.01, 0.05, or 0.1m and/or no nore

than about 5, 3, 2, 1.5 0qr 1 35. An_excipient a X
Ao o erciRifyt of cleioaicid dinsl, wiiterithe seapesath 4bgprimary
ﬁ;ooreg’fé’af_léagt £00ut80.1098) oPh0ARYAMRS/ ok RS MbEMEY 2BORES00, 200, 100
ave a wdth that 'is greater than the nean w dth of
térebSlpezondary pores and/or at |east about 50, 55, 70,

80, 90, or 95%of the secondary pores have a w dth

that is less than the nean wdth of the primary pores.

36. An X ek@bhat aaslabhal iedaib3A8Y 38f wkdérdinthe IZeadSvidth of the
wherein the structural 15 elenments formprinmary wal|s
115500406 PREESRat IspstaReyt BOTL e 0500 Lummndder go metfdhin about 5,
of secondary walls that define the secondary pores.

37.7An excipient as clainmed in claim36, wherein the
primary walls have a mean w dth of about 10-500,

- 200, 20-.100 or 10-50m an r. t cgndary L
e B SACRER TP AERCOR, HROUH L b g g Chggbout 50, 55,
A0, B8RRI 2M5%05f el pimaryl gorafifaed a GlidthFBatA9pehter than the mean
conprising a plurality of ores with mean w dth
c

p a of
ovith g he mondary Reresaiddpeat leay aboat Abd f0ady 985 or 95% of the

,CJ e@gﬁ@arﬁ %’o?&% QP %i xﬁhﬂp that %Zlggg ﬂh@h ltMe Hear Q&l'i&!hyof tfﬁfe p?ﬁféﬁqy potes.

fused 1 norgani c el enents. An exci pient as claine
in any of the preceding clainms, wherein the inorganic

erial conprises, or the in ani ti,cl es conprise
ST R Brens 2 glafhed HEARY ) QA AP CHBr D Ak A e
eglémbn@Ebah pidhdry WAl 20041082 90 pRahty PR HnA0 4463 1ise a network
-73 41. An exciplient as clainmed 1n any of the

ppleceandasy erap et dgHar hisacradaiidogemi ¢ nat eri al

conprises or the inorganic particles conprise calcium
phosphate and/or cal cium carbonate. 5 42. An

eXti pi Antexaipiapit as nlponé¢dhinaclyinod6,twigerpinatbe ghirmapry vallsrbayeaa mean

05 SSFAS 5D o S0 A B AE  FRhB ea ee

a mean width of about 0.01-5 or 0.5-2um.

38.  An excipient as claimed in any of claims 29-31 comprising a plurality of

pores with a mean width of 0.01-50pm.

39.  An excipient as claimed in any of claims 29-38 consisting essentially ot solely

of said fused inorganic elements.

40.  An excipient as claimed in any of the preceding claims, wherein the inorganic
material comprises ot the inorganic particles comprise silica and/or a

pharmaceutical acceptable alkaline earth metal salt.



the range of 0.25-1.5 g/cnB and/or a tap density in
the range of 0.5-2 g/cnB. 10 44. A nethod of preparing

w@2@alosx¢1 reti cul ated matri x including the stepsI/6B2003/004463

10

»

20

25

30

formng a reticulated tenpl atesconprising an organic
polymeric material, formng a construct conprising an
aggregation of inorganic particles-in association with

said tenplate, and sal.idifyi sai d,construct. to. form :
Hgol AR FREELASTEPHER ARK o SN PIeSPHGE CRAPER &I (e Torganic
RALLHifl Benpribed 38 O6d AbtRRINDArAcleh 8ompeikdadltiGnPphdsPBhateCand/ or
15 material, where said matrix defines a plurality of

polcesn wpthienaterean wi dt h of 0. 01- 500m and/ or has a

specific density of at |east 1n2/g. 45. A nethod as

claimed in claimd44, wherein the reticul ated tenpl ate,

aigyr eged endip@ht Andhigadd ia sparofithé psecaditigtcheme dmpiticotate form.
are forned substantially 20 simultaneously. 46. A

method as clained in claimd44 or 45, wherein the

ret 1 CUl @bedpleBR AbBnddSin 2hQ JTRHe BecdimBRISEYith £BERUEnsity in
phase in -a |iquid phase that-conprises the organl c .,

pbe yarmei of hR-é5i gicm’28d 47t a pndatssy imthectaageref 052 g/cm’.

cl ai m 46, wherein said second phase conprises or

consi sts essentially of solid particles and/or gas

bbbl €8 medBod Af pedpaciflg assotit giefBdlated wh@ixnmdladog the steps of,
wherein the Jiquid qhase conprises a . 30, solution .o{ formi
tiRETEIEFA TRt Y rErRIAe FRIPISRE ANE5E26 ALY material, forming a
R hs R0 ag iiBthad BstidkainBdodiftion with said
c%isﬁgﬂ or%&g\%ﬂhe%%?%ﬁt%ﬁeﬁsol i% pal?lt?i cles are '
setphite dnd spliddyingnridi qenatriettotfioemor wpdidi tetislajerempix
material . once set or. .soljdified. | nii.all -
i 008 ErsARle MRy L o YR HEFAAYE pblpmeri
Whgte bl wihidee §4id bgwitik defddsta lheditpbepossbetlantieah fidth of 0.01-

insoluble in said sglvent. 51. A nethod as clainmed in
atPusgr ard /gt has &@PS‘Q‘}gC\ﬁﬁ’éﬁl@i ‘?flattﬂﬁ‘slr‘rz{ni /ngl ated tenpl ate

i s spontaneously fornmed froma solution of organic
polymeric material, or by the 10 action of a

ctoss- Aimihnd aagkimedin daith 44ovhadinghgarticlped yemeplpe,
TSR o7 FioiBelTE AT B ALY e B By
fyi@mltamecaglyeous sol ution of the polynmeric material.

46. A method as claimed in claim 44 or 45, wherein the reticulated template is
formed by dispetsing a second phase ina liquid phase that-comprises the otganic

polymeric material.

47. A method as claimed in claim 46, wherein said second phase comprises ot

consists essentially of solid patticles and/or gas bubbles.

48. A method as claimed in claim 46 or 47, wherein the liquid phase comprises a

solution of the otganic polymeric material.
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15 53. A nethod as clainmed in any of clains 44-52,
wherein, a proportion of the inorganic particles are

WO eooamskoby precipitation froma sol uti on conprPGI/G§260004463

organi c polymeric material. 544 _A nethod as clained in
claim53, wherein the inorganic particles conprise an

20 inorganic salt and said solution further conprises

di ssol ved ani ons .and/.or, catjons,_ of said salt. 55..A

et hod REthadAsFHmer 1R C 4t BLT i Sheren Hheigfidparticles are
R1861eRh LA 1S wihiiht thdtREhnic paiythesRl HiteAll, bAE 44@S solidified,
di ssol ved ani ons but substantially no dissol ved
cagubsrag tiallyr inso®bli- ssol ved cations and substantially no

di ssol ved anions of the salt. 56. A nethod as cl ai ned

in claim55, wherein precipitation is caused by the

3ddi t iADmetfodbasSitteld G cimpt, sihagpid e Bougings pirtinkes are
required to faormthe sg&t. 30 57. A nethod as cl ai ned
FRbEantiadly ssolvite i sHd £8IRRE i on of the i norganic

particles by precipitation can take place during or

after the formation of the reticulated tenplate. WO
3004/ 0820 PETEBRII800 44 6Bims 74-59gwhareipthrogtigalated template
¢clained in a of . gl ai ns_44- 57 e t :

5 st enti o B Sk ot o BT byl B3} by the
taBRos BOk Gedksdinfiigt dgehesn ardissphvedfaapimd palythertti raperisied

in a liquid phase which conprises the organic

polymeric material. 5 59. A nmethod as clained in any

%fZ cl qﬁl %tlﬁ)“d’ §s_7¢laimriﬁia F{%‘f Qﬁﬁ:ﬁ@hh@ﬂ, Mf_h@J:elin He telfiulated template

inorganic particles are fornmed by precipitation froma
sofarhiedrfrommpraqsieoes tdhetionpfjths rolpoEyereriteriskat eri al .

60. A nethod as clainmed in any of clains 54-59,

wherein the inorganic particles 10 are crystalline.

$5. A Aretdiest asclginaidnindhniyofabyme#4c2aimieredd-Hoportion of the
wherei n t he nean mﬁdt$ of the particles, or crgstaLs h
OROZABIE PaRTde e dPimaFd PE PRTRIRECP R 2o isuomprising the
Qngﬁﬁpgblﬁéxﬁgnméﬁgpthod as claimed in any of clains
44561, Pukler ei

erein the aggregation of inorganic particles
forms a part of the reticulated tenplate. 63. A nethod

clajnmed in any. of. cl ai.ns.44-.62,. ei.n t. . -
Rnst rherctard «f et S BR of Sokren IENEL Bl GRereles spmprioe o
iiﬁ@fg@ﬁi&i saltpadtshid wSutich Sathedicbin@disdydiadolvedr arions and)Or cations
spont aneous cross-linking, the action of a

el galtnki ng agent, the effect of a

55. A method as claimed in claim 54, whetein, before precipitation-is initiated,
said solution includes dissolved anions but substantially no dissolved cations, ot

dissolved cations and substantially no dissolved anions of the salt.

56. A method as claimed in claim 55, wherein precipitation is caused by the

addition of a solution compzising the counter ions required to form the salt.

57. A method as claimed in claim 53, whetein formation of the inorganic
particles by precipitation can take place during or after the formation of the

reticulated template.
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tenperature change, the act of form ng the inorganic
particles by precipitation and/or the influence of

web@asmonagneti c radi ation. 64. A nethod as cPEi/GBA0BI004463

claim44 or 45, wherein the regicul ated tenplate is
25 fornmed by entraining gas bubbles in a |liquid phase
conprising the organic polyneric material, and at

| east .a proportian qf the i.nprganic. particles are .
SEused: BB BAHMEALR 21 PF AU i SAnt PEAhEIEat & proportion of
Rh@CERRonaflp, substARENGLIRSE HeahBBAnichaglidbiMdhrelfodtRed and
wherein the reticulated structure is 30 formed by
dispersed i phigusbpliage phvich eorepripes the orgppicp limseic material.
conprising the organic polyneric material and the
solid particles are renoved after the construct has
Been Asnletitid isedaimeddh 8¢ lofitclaims Ha-58nwapio pubsaingially all of the
sol vent. WD 2004/032901 PCT/ GB2003/ 004463 .-76 66. .A
ARAEBRC Rerales Al doie LPBPIRCRATREP S50 RO IR fRprising the
kﬁgﬂﬁg 9@g§gcggﬂpﬁg§es a solution of the organic

0 yneFi material. 67. A nethod as clained in any of
cl ai ms 44-66, wherein the organic polyneric 5

terial i,ncludes or,.is_a o ri or - .
BBt crhmeb & EpRh 3aF R ARG S s e obanic partictes
44e &cfstalMper ei n the inorganic particles conprise an
al kaline earth nmetal carbonate and/or phosphate. 10
69. A nethod as clained in claim®68, conprising the

$hePS Of kS dhNdaidkd ARG V42130k Uil Wikl Y S &idth of the

polymeric material and a sol ubl e phosphate or
carthderatectgsthls of iebrganisivagetitlds i el fapge ebrhdnt Pet-aPpm.
carbonate or phosphate inorganic particles to
precipitate fromsaid solution by the addition of an
aqueous nsthotd hoElaipded id 299laflelBms a6 10fvhichen ahdkadgiremation of
earth neta[.g%? 70. A neig%d as clained in claim69,
wReiearis Reidcleoionms @ Raat ot tre eHEVAIRAFPREB® carth net al

iIs a chloride. 71. A nethod as clained in any of

clainms 44-70, wherein the inorganic particles 20

dGnpr i A eatadd pudriczadoioray e faleding 44 @), sihgrmip Hes pemstract of
e Gram ISl ABALR Ao ALy AT it by ic dryng

Ispafitanyosodrobd-Bnking Wht acticd oflatceogpdinkiny fpehettheeffe@lof a

and 50C within a periaod of 24 hours.. . L
tempetature change, the act of forming the inorganic particles by precipitation

and/ot the influence of electro-magnetic radiation.

64. A method as claimed in claim 44 or 45, wherein the reticulated template is
formed by enttaining gas bubbles in a liquid phase comprising the organic
polymetic material, and at least a proportion of the inorganic particles are caused to

precipitate during said entrainment process.

65. A method as claimed in claim 44 or 45, wherein the reticulated structure is
formed by distributing solid patrticles in a liquid phase comprising the otganic
polymetic material and the solid particles are removed after the consttuct has been

solidified by dissolution in an appropriate solvent.
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25 73. A nethod as clainmed in any of clains 44-72,
wherein the polyneric material conprises a

w@odgszaoehari de and/or a protein. 74. A net hodPEEGB2003/004463

clainmed in any of clainms 44-73 _wherein the polyneric
material 30 conprises xanthan gum dextran, acacia
gum and/ or egg al bunen. 75. A nethod as clained in

cl ai m 65, erejn the soli r es.e 0
Pdrm @H@eﬁh\g’glaélﬁ "‘é‘P% 13 é]ﬁ’;ﬁ?gfl aﬂt’:’ #‘8’%6% lf‘%’r‘rﬂgﬁ’éf' eomprises 2
VR, 200 4f 0329010 RO ERR03LRAPAA63 - 77 76. A method for
preparing a pharrmaceutical excipient conprising the
step of preparing a soI id, reticulated matrix by a

t ho cl.a Q

it ho lflotrhobiraéggagmegl ﬁho ?rléc eu gg%%e%gnpt?lg#g%ﬁ polymeric
£la8dr B chdlutea Y 104 P61y§id&haﬂde4&1d/©@fiﬁﬂb&lmg the step of
preparing the solid, reticulated nmatrix by a nethod
as clainmed in any of clains 44-75. 78. A nethod for
@§ epan ﬁgth%dpa@ UREE W aﬁgbf @mﬁﬁpmm @BerelnAiheBAoigAnR Mhrticles

10 clains 29-43 rising heating a solid,

rempdsd a elalint edrsh mfet@pgtdmp@tewldy/nfeph@sphﬁm erial and
inorganic particles to a sufficiently high tenperature
to both elimnate the organic polyneric material and
69US e Al fhetliodals Gidiined Pl 1685 chmpfisiag thogephef fortibgam

second SO|Id ret|cul ated matrix defi pl yral i
aRuGes eglufioptpfanRsgspic \mogwrtffmafﬁﬂf“oaﬂ%lo%)g?ﬁi]ﬁ Phgephe i or

%Bﬁgteas%tcaké'cg@s‘jng Eheczhﬁdl{ﬂe7e§rthviﬁ@tﬁp&ﬂb5ﬁlﬁe Ok @BBkFhate inorganic
pol ynmeric materi al el imnated and the organic

particles| te pre@pised ftqyn fsuggsobylohpelm i;hq:gxdgiﬁ@ns@'q’ grglaqueous solution of
[1‘?810’%&“ a e%fothe&ika %(’ﬁ e%lrtgmee%qper ature of about 800 to

as"claimed in claim78 or 79,
wherein the solid, reticulated matrix of organic
gol ymeric material and inorgani c partlcl

Peparsimethad pradpmedi slaiyda whseth e lable sl tpgaliline

any, A ergll igh 1 ddre/5 and/or is a matrix as defined in
any o clains 1-28. 25 81. A nethod as clained in any

of cl airrs 78-80, wherein the solid, reticul ated

.t ;Ib ilg%g g?edanta%%o ﬁﬁgr}'{g 4 o/f()h\éfge}eg)n aRa Hg¥gja§1& Carticles

as cl ali
CbaipiBe Z&c&&l cabeng Antfier cdtinsh piephoel at ed

72. A method as claimed in any of claims 53-79, wherein the organic polymetic
material is at least readily soluble in water at a temperature between 20 and 50°C

within a period of 24 houts.

73. A method as claimed in any of claims 44-72, wherein the polymeric material

comptises a polysaccharide and/or a protein.

74. A method as claimed in any of claims 44-73, whetein the polymetic matetial

comprises xanthan gum, dextran, acacia gum and/or egg albumen.

75. A method as claimed in claim 65, wherein the solid particles employed to

form the reticulated template are formed from latex.
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matrix is heated to a tenperature in excess of 1100C,
optionally, to a tenperature 30 within the range of

W@baui32k800 or 1250- 1500C. 83. A phar maceut i caPCT/GB2003/004463

exci pi ent conprising a solid,7reticulated matrix
prepared or preparable by a nethod as clainmed in any
of clains 44-82. WD 2004/ 032901 PCT/ GB2003/ 004463 -78
84. A pharmaceutical excipient as clainmed in any of
clains 1-28 prepared or preparable by a nethod as
4.2l NROnL{MoATY: PRSaAhg &l aPBadditiédl. exoipiint cémfpmsing the step of
phar maceuti cal ex0|p|ent as cl ai ned |n ang cl ai ps
pepadnpr ephd.adtiorlatep megstix iyl cembihod avedaigd 43 28y af Aeems 447>
in any one of clains 78-82. 86. A pharmaceutica
product conprising a pharmaceutical excipient as
T}.ai mMadnethddaBy pedpasihgiahaimdSusing BRip8eht aanblimed in any of
pharnaceutlcally ctive ent.. 10, 87. ha ma¢ euti.c
plrBRRUET aCeP USRS G HeR ngmps‘?mgﬁh%mﬁ ?thféﬁate matti¥ By a
Hﬁﬂ{dﬁa&eél&hfe%' 1h¥tnﬁgf cMEm@@erys i s particul ate and
soli1d. 88. A pharhaceutical product as clained in
claim86 or 87, wherein the 15 pharnaceutically

tive agen S |nt|nate t ;
Bt prcpiogsor RbTR gt RRRcR GRichld ds diimed fp nay of
aiRm O£9-aB ad HBpBhin BBeatitger €ilid, kdreulpphrhmmatef dgahlcypolymeric

active ent 1s |located wi n the res of the solid, .
qrtaé. RAY GRPTERRIE PSP Gr “Q%QF%%Y g PRER e P pos Climinate
n%hﬁi@ ol@er@maéxﬁh%d@&ﬁb’&h&ﬁﬂor PIdpLkicRS t6 Ifaden®gether
cl ai ns 86-89, wherein the phar maceutical |y

aupuavsec@giamhd ireticuldtedhimatdr definipg jarplehbtyrrip erge pride nean
11% %rnace cal G assification System (BCS). 25 91.

73‘\”% ar ceu Ear product as clainmed in any of clains

86- 90, mhereln t he pharnaceutlcally active agent has

an agqueous sol ubility o to about. 1 in 30

TB0" el BRI S B P EaTS thE PgABE AP fhcerial is

Eﬁ&ﬂaw&@theléc Lﬂlc %@ﬁclesgc%us&l RNAEEBG @k tiedh eRloBd Ueticulated

as clained in a claims 86-91, wherein the 30
Mnmemtmpmatve@épbv@ &letot 1608° @r ystal line. 93. A
pharmaceuti cal product as clainmed in any of clains

86-92, wherein the pharnmaceutically active agent is

Barti cuatiend opdlaieredlih ylaimysY @ 19, Reherendhd hdidaetiduddted matrix

of organic polymeric matetial and inorganic particles is prepared, or pteparable, by a
method as claimed in any of claims 44-75 and/ot is a matrix as defined in any of

claims 1-28.

81. A method as claimed in any of claims 78-80, whetein the solid, reticulated

matrix is heated to a temperature of up to about i100°C or about 1050°C.

82. A method as claimed in any of claims 78-80, wherein the solid, reticulated
matrix is heated to a temperature in excess of 1100°C, optionally, to a temperatute

within the range of about 1200 or 1250-1500°C.

83. A pharmaceutical excipient comptising a solid, reticulated matrix ptepated ot

preparable by a method as claimed in any of claims 44-82.



WD 2004/ 032901 PCT/ GB2003/ 004463 -79 and/or crystals
of pharnmaceutically active agent have a nean w dth of

wWabew320nm - 10m 10nm 5m or | ess t han about RET/GB2003/H04463
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phar maceutical product as claiyged in any of clains
86-93, conprising 5 fromabout 1 to about 50% WW
phar maceutically active agent. 95. A pharnaceutica
product as clainmed in any of clains 86-94, including
an additional pharmaceutically acceptabl e excipient

al/ or A Qibh HeiMeutidl] R6ipicht RDALIREEIH 4652 BLQAUCDS BSepared ot
clained”in any of clains 86-95, in the formof an

optapatgblei by aimstpsl 4sorisimedin any eharcfskéns #4417 product

as claimed in claim96, in the formof a powder,

capsule or tablet. 15 98. A nethod of treatnent or
dsagnosipharmareptitiaagipadhtianichired igarsy ofpdlsinieredl poglhared or

pr oduc s claiinmed in any .of cl ai 6-97 to a human
G- s oY pEerhat 2s JE05d 10 ARY SRE .”Eicgﬁvs §§-8§r ai med in

any of claims 1-43 and 83-85 or a product as clained
in any of clainms 86-97 for use in nedicine. 100. The
ude anA@b@xrpumtm%l@eﬂmtrr@mmmmpb#mvlcamwl ¢xdpieahep claimed

83-85 a._pro ct 6- 97
) rantyhe naérﬁlgf aégjtjur%%g%% 4a rregg H%lrrr%learcl Caﬁy ﬁgtéve zﬁgeﬁ

t herapeutic or diagnostic nethod practlsed on the

human or _ani mal bady. (101. A ph ceutical excipient,

c%npr.gnb@rraaﬁﬁgﬁﬂéeeé??téa|6ﬂaym5@eg§@ 2 Wgﬂ{ﬂa}r

e%l{atrﬁlaga;tﬁhllys%ﬂvd dpefif ¥adhduliIe 25Q rsamoat ed onto t he
r

face of a polyneric “tenplate conprising a
pharnaceutlcally accept abl e polynerlc substance, said

aﬁxi Ient 3%81 I.czﬁ%)r 3 ea%'c a!lceélil ﬁﬁg 8@ %%79 GRALEE the

arnaceu I'cal "exci
Cp}i’ﬁﬂfﬂa&dtlﬁg:aﬂy parv@wgeﬁais hdmeenhsissbéingd &ﬁﬂ:ﬁﬂtd adclptentof
a pharmaceutically acceptabl e al kaline earth netal
salt in crystalline formin WO 2004/ 032901

PgaT/ GBﬁq)@éhQQée%@%al pr8Qudisi IBAEd 35 SOF bALILAR 868D, Wherein the

pol'yneri'c tenpl ate,” said exci pi ent having a specific
sphdrenpeewicely getovatagent hdacat@h®ithin the pores of the solid, reticulated

matrix and/ot coated onto the matrix ot excipient.

90. A pharmaceutical product as claimed in any of claims 86-89, wherein the
pharmaceutically active agent lies within Class 2 in the FDA adopted

Biopharmaceutical Classification System (BCS).

91. A pharmaceutical product as claimed in any of claims 86-90, whetein the
pharmaceutically active agent has an aqueous solubility of up to about 1 in 30 or 1

in 100 weight/volume, when measured at a temperature in the range of 15 to 25°C.

92. A pharmaceutical product as claimed in any of claims 86-91, wherein the

pharmaceutically active agent is crystalline.

93. A pharmaceutical product as claimed in any of claims 86-92, wherein the

pharmaceutically active agent is particulate, optionally crystalline, and the particles



103. The pharmaceutical excipient of any of clains
101-102, wherein the structure 5 of the excipient is

w@2@en3puct conprising strands defining pri naP@T/GaR103/004463
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said primary walls conprised faf_ (i) said polyner

formng said polyneric tenplate; (ii) aggregated

crystals of said alkaline earth netal salt; and/or

(ii1) aggregated crystals of said alkaline earth

nstdor sEistale phparngaettrells arfwcigent havs el Fady, ofakoyt 10nm -
S ej hat primary pores having
ah%gggﬁﬁygghﬁg?€%$§%%ﬁgbéH§§u%bout 10 300 mcrons ate

defi ned between at |east two of said strands; said

copstryct further . conprisi secondary wal | .

I anat PR OEHAHERR G LRt & PRnaLCiHEn §6-0%, comprising
SEeRNEYY 1 tvalbbit SOVPK/ W PHakdyeh@laly attisadgénal kal i ne
earth nmetal salt; said secondary walls being arranged
such that said construct includes secondary pores

hayvi ng i, | . .
by ond THFAR: gk broh Ak il th Uy LEcRRR b pplpdiog an
14ddifdnal Phermpirantiedyutccehblexstipieantndforalibient. 103,

wherein said primary walls of said construct have a

mean wi dth about 50 to about 500 microns. 105. The

pPHQr mag §iHakeateuiX sl fro8itt LfclGhal i A0 of YRABREBA 95 dintthe form of
secondary walls of 20 said construct have a nean

witierel pelishilapsgafomn01 to about 5 microns. 106. A

phar maceuti cal excipient, conprising particles

conprising a porous matrix of a polyner tenplate and
af7.al kalpnemeanticalpodictsal daimed ¢n yhim |96} methfedionm of a powder,
defin%nq a? construct, said construct conprising

sEPAREL R PRI ng primary wal I's having a nean 25 width
about 50 to about 500 mcrons, said primary walls

conpri sed of (%) said polyner form ng said polymeric

t 8frpl aflemethiodof gt @ddipgnpsisaremprisiggiad mapiisringe

e : (il : € r - ;
BBl By AP Qufiodnd FUBEFIROSE FLARLAL oBhoima
opatsaitd pol yner; said strands being arranged such that
primary pores having a mean width fromabout 5 to

about 300 mcrons are defined between 30 at |east two
099 sai AnSdxkipids as SRidled QNSAY HICElall 1-18hn& BBIBS & NFroduct as
secondary wal ls extending fromsurfaces of said

selpigprisin angiof cledme $§a1yfoRatse & madiciy- a nean width
fromabout 0.01 to about 5 m crons and conpri sing
crystals of said alkaline earth netal salt; said

- StdNdThy vwahd sxdipiengasaclnianged aay ol claat 1545 hd 83-85 or a product-

construct. i ncl udes 4/ 032901 PCT/ GB2003/ 04463 . - .
o BB RARY POTLR® RV g 5 EAR A O of A ATERAE foF wse in
OtHetapearia e diagh ot Cineflo ghtiiRd on the human or animal body.

101. 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 acceptable polymeric substance, said

excipient having a specific sutface area greatet than 10m?/g.

102. A pharmaceutical excipient, comprising a porous matrix consisting essentially

of a pharmaceutically acceptable alkaline earth metal salt in crystalline form in



bet ween at | east two secondary walls. 107. The
phar maceuti cal excipient of claim 106, which has a

w@p@aisioel surface area 5 greater than 10nR2/ g. PADBB200BM04463
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phar maceuti cal excipient of amyy of clainms 101 to 107,
whi ch has a specific surface area greater than 10n2/g
to about 100 nR2/g. 10 109. The pharnaceuti cal

exci pi ent qf  any claing 101 to 10% V\,here sai d
ﬁarl%asa?%%?fuwbtgﬂ ARRIFPECE STpP At SEB FRIPLES hRYige specific

abeute @eg%r@aig&utqmgﬁ%@rpy wei ght of said pharmaceuti cal
exci pient,” and the remaining portion of said
pharnaceutlcal ex0|p|ent conpri ses said al kal i ne
salt Th h i i pi ent
eﬁf any 0 Cﬁralaﬁ%uticage)% Ib%ofea eo?éclﬁr%ﬁlggbagﬁh %‘é%e@ﬁ ﬁ?e structure
Satl thhe RRLIPIFRE isCa &mmluat eompfmﬁg sesnds dnﬁmbg)phnﬁ@y tv@lls said
about 80% by WGI ar.maceut i exci, pi ent
RIS FRITG ﬁér@. il B? YE’&F éorrrﬁﬁaﬁﬁéd)éﬁxm%q template; (i)
LAt NP LI SER MRhIch Ak tMPBAI %{ tR4d kdoatedd 1

e,;%% &i" Crﬁsgr maceut | cal exéll pi ent of yy[g1t @]Iil:) aa%l%rrvsg‘1t ystats
tef slt@alkwmmeemh matiabisalagdadtd ﬂ@tleqawfﬁcn@tf&hldsmllfmﬁis said Strands

eeg%%r?grgeﬁosm L Cleal} rrlgngzﬁ%iaonssl Hc’atvénn Cfnl,??'n Suﬁthhfm ?m about 5 to about
CﬁiJOleﬂ%ﬁd dre Qatiged Betvedhat lHaestvwidhef eod strﬂﬂd& sl eonstruct further
phar maceut i cal, exci pi ent of of cla 01 t ,
TR seandey A cn e dihe Eorarecl Tiq Sraufetigaecondary
f &0 G BBy CANS £Shi Ak e Ak HEB PHIS BRALBeondary walls being
cal ci umcar bong and m xtures thereof. 113. The
prreangad eutli dak Sfesi @ppﬁfe‘mt 1@@%@%@69@@&9@81@111@@ mean width
1 er [} sl ai

B PR D1 3B Bep B8 PR RERE] BLARCERL Pl Rishfidyy watls
a pharmaceutically acceptabl e natural or synt hetl c

pol saccharlde 114 The, pha ceutjcal excipjent of

%y m 1hephijmecertical sxdpiget 9@@ %5%@31%% Sa@@ﬂmaw walls of
2&9&%&%&%@%5@4 3209348048850 1825 ddS500 MR rons.
pharmaceutical excipient of claim 113, wherein said
pol ymer |s a polysaccharide gun1 116. The
p ygagﬁ ara'gtcg&(t‘i:cla I)?thlﬁ,tgt: cl)é (éls )Té(i‘ 3 hevrvglglrs%dns Sgrlladﬁh% walls of
pﬁai BBGetlict Badte £6@hP wedih BEmebaui D@&o aboﬁ05 mivfe@asei n

the primary walls of the construct have a nean wi dth
from about 10 to about 200 m crons.

106. A pharmaceutical excipient, comprising particles comprising a porous matrix

- of a polymer template and an alkaline earth metal salt in crystalline form defining a

construct, said consttuct comprising strands defining primary walls having a mean
width about 50 to about 500 microns, said primary walls comprised of (1) said
polymer forming said polymeric template; (ii) aggregated crystals of said alkaline
earth metal salt; and/oz (iii) aggregated ctystals of said alkaline earth metal salt
coated on the sutface of said polymer; said strands being arranged such that primary
potes 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 atranged such that said construct includes
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10 118. The pharmaceuti cal excipient of claim2103 or
106, wherein the primary walls of the construct have

wa20maseIn dt h from about 10 to about 50 m cr onBCT/GB003/004463

The pharmaceuti cal excipient _gff claim2103 or 106,
wherein the secondary walls of the construct have a
mean width fromabout 0.5 to about 2 mcrons. 15 120.

The armaceyti cal exci t. of ¢l aij r 0,. )
B b per ey apor BB iegh abort Ghf 38 afpurditgons defined
aeWtenf) 1816 HRHSecokdhry Whigs, phar maceuti cal exci pi ent of
claim 103 or 106, mhereln the secondary 20 pores in

the construct have a nean S|ze range from about 0.01

cor?%??iéll néhaﬂgln%r 8.12;1":&21 )g%ét at Of &%W g{‘]}%lglg asoe( 5}%‘&?{&0 sutface atrea

qﬁ&uasdﬁﬁnonflgo onto which a therapeutic agent i's
coated. 25 123. The pharmaceutical product of claim
122, wherein said therapeutic agent has an aqueous

sublﬂlé fgfnaea;u&r @;aailﬁenttm afrQimb 1107 t3Q 07 Owhichmhas a

100, wei ght/vol une, when neasured at a tenperature in

tepecifiarngefact ares steatagian 10’/ griscehotvar Hdm{fe: cal

product of clainms 122 or 123, wherein said therapeutic

30 agent is a chem cal or biologic agent. WO

Zﬂﬁ’4/ OBIZQQHarHﬁIéLGB‘ZD@zaﬁﬁGAAﬁSany-c&&IéH% 10The 107, wherein said
rmace

pr oduct f cl ai ns 123, ere
Ymﬁ‘h 5 e ea&meauc (%P a,s? éﬁflplflgesi*z @Mbg &P m@%ﬁ 9% by weight
f é M@Mhaledtﬁaﬁ%m&p Yo Qv ive ﬁ@tﬁzﬁ‘mn% %‘o@tl&h 8f g lf!)‘hhﬁnaceutlcal

agent. 5 126. The pharnaceutlcal product of clains 122
o@mﬁﬂaﬂ<mmn€hehagdamﬁbaﬁegﬁ¥Fm@ﬂéﬂ15|ze from about 10
to about 500 m crons. 127. The pharnmaceutical product
of clainms 122 or 123, which has a nean particle size

f1@mn abHéJE:ha@Qlat:@ut@;QP b ciieRk o &fyo¥Sclaiddd 10380 10ewherein said
phar maceuti cal product of clains 122 or 123 whi ch has

apqir@anr phraid pplrmesicAamplaseremptisesfoemiabonhalto 2bent 80% b
V\% ggpgf sa}g’gharﬁﬂ%e@@&ﬁ 1@5& %ﬁh L %gﬁl%%lélg é)a)(ijugh 0144,

el n sal erapeutic geﬁt 'S onto sald
phles:macaitich Cadcipgentt qingpisey sid allqptioe essh sedtdchkd from
the group consisting of solvent evaporation, spray
drying and freeze drying.

111.  The pharmaceutical excipient of any of claims 101 to 110, wherein said
alkaline earth metal salt is selected from the group consisting of calcium phosphate,

calcium catbonate, calcium sulphate, calcium silicate, and mixtures thereof.

112. The pharmaceutical excipient of any of claims 101 to 110, wherein said
alkaline earth metal salt is selected from the group consisting of calcium phosphate,

calcium carbonate, and mixtures thereof.
113. The pharmaceutical excipient of any of claims 101 to 112,wherein said
polymet comprising said polymeric template is selected from the group consisting

of a pharmaceutically acceptable natural or synthetic polysaccharide.

114. The phatmaceutical excipient of claim 113, wherein said polymer is dextran.



130. An oral solid dosage formconprising a unit dose
of the pharmaceutical product of any of clains 122

wo 02032920 131. The oral solid dosage form of BCHGBR003/004463
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130, which is in a formselectggd from the group

consi sting of a pharmaceutical powder, a capsule, or a
tablet. 132. The pharnmaceutical excipient of claim

108, which has a specific surface area 25 from about
5113 abdaPhaomsprigel exgipientié clapmrlidcwheicimsaiérelypiesit 2
ogogggkglggﬁlnﬂhich has a specific surface area from
about 10 to @bout 40 n2/g. 30 134. A nethod of
prepari ng a pharnmaceutical excipient, conprising

di ssol vi ng.a phar maceut.i cal | cC abl e pol rjc .
i AP PRERPa BHOU SHEPE T 8F BRI RaT Bl R Ry tigharide gum
2004H83290h11RGETAEB2003/ 004463 -84 addi ng cal ci um

chloride to the solution containing the dissol ved

polynmeric material in a controlled manner; and

t tﬂﬁeafﬂlgr hg%llc%ﬁhlcﬁg:x& fenk OF l(ﬂaﬁrﬁ'“ﬁsqlllog %%1%511 ﬁlle primary walls
conpr|3|n5 a construct conprising c510|uh1p osphate

opf der xomatiet kavest mksn vidth ftammabeuass ot hlatit @00 whictorma.

polymer 5 tenplate, such that said construct has a

specific surface area greater than about 10 nR/g.

1358. Thrae pphhnsteaticdleatifichdds cMRIBMOB R SBi6dwhedet H primary walls
chloride is added in a manner such that a porous

nef fhecasstraclvgmemerp i thiftoranliosl Qta g vt hdh microns.
phosphate 10 or carbonate in crystalline form

defining a construct is fornmed, said construct

conpr i Sheghsichaedtcdektipiend op elaiBrY3wal108, #EvieBdtha secondary
mean w.dth about 50 to about. 500 m crons, said _

prRhP Y thieg s trginkavie segest width from gbpw §-adp 2betd microns.

said polyneric tenplate; (ii) aggregated crystals of

said alkaline earth nmetal salt; and/or (iii)
ayf-egdbephermystentisal ekcipaind ol kkahilfd cedi0t hwheteal thegltimary pore
cggggﬂiggzghe §§rfage §$)said 15 pol yner; said strands

b&FhG PP TL (R APPHAT" BIFRBYy pores having a mean

width fromabout 5 to about 300 microns are defined

bet ween_at | east twy of said strands; said construct

f 4t hethe hpinagentcd seopisat of alaim d 08 0r dQ8i Wheteinote secondary

S HBIe@%?heoéon%@tiugt hale ARASn Si§@&glg§%&gC£%%¥t 0l ¢S 2BAYY Dhicrons.

a nmean wdth from about 0.01 to “about

122. A pharmaceutical product, comprising the pharmaceutical excipient of any of

claims 101 - 120 onto which a therapeutic agent is coated.

123.  The pharmaceutical product of claim 122, wherein said therapeutic agent has
an aqueous solubility of not greater than about 1 in 30 to 1 in 100, weight/volume,

when measured at a temperatute in the range of 15 to 25°C.

124.  The pharmaceutical product of claims 122 or 123, wherein said therapeutic

agent is a chemical or biologic agent.



m crons and conprising crystals of said alkaline earth
nmetal salt; said secondary 20 wal |l s bei ng arranged

w@a@h/osdeat sai d construct includes secondary pPCEEB2003/004463
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having a mean wi dth from aboug; 0. 01 to about 5

m crons defined between at Ieast two secondary walls.

136. The nethod of claim 134 or 135, wherein the

following materials are utilized: 25 Na2HPO4: 2

b1 Thephasmacayiigal wﬁodectloﬂ%a% 1781907123, whenein the

Kgllw{-rmaceﬁtﬂ:al Qﬁ:l}%l@ﬂgﬁ coRfedQol Q1 HhAbbut 1 ¢J Mt%e/o W/ w with
teri al ww, in the range of 5 to 95%

whrad eharaéancwgest. defined in relation to the wei ght of

tenplate material and the weight of cal ci um phosphate

or carbonate. 30 137. The nethod of any of clains 134

t 026136, T}fdﬁﬁaﬁﬁlﬁc@ﬂﬂfﬁnbf@ldﬁ@t SR snip 2t dret ZSPQJhYdHeKdSCh mean particle

tenplate fromthe construct substantially w thout

r dauéiomyhens Woeabone 08 prifrgee area of the resul tant

phar maceuti cal excipient. WO 2004/ 032901

PCT/ GB2003/ 004463 -85 138. The nethod of any of

clZi. ms T34phaomiSatytichluptodect eiodpinissi2AgrvBakihigy lhs\wnmean particle

t he Etesultant har machj(il cal excipient into an end

pt6d ﬁ,l?%}t,ﬁg SPUEREFSF et having a mean

particle size from about 10 to about 500 mcrons. 5

139. The net hod of any of clainms 134 to 137, further

cbfbri silrphmrearyuitsbipipduct %fecl%lgs%wefml%h@zﬁl&ﬁérc@m tpgdn particle

e%&% RloMhbd 9038 a‘BBQt @S@E%Qthar maceut i cal exci pi ent

having a nean particle size fromabout 50 to about 300

m crons. 140. The nethod of any of clains 134 to 137,

further conprisin reaki ng down 10 the resultant

phat rra?éaﬂ)#leram%segfag iPaptuGt ﬁf Glasp 1@AdVPFGHeald therapeutic agent is

PEAEREEN d26Rbh SN PLED ex ¥h{‘9ia% @&s@@feEﬂeQ'f?orﬁ'tK@group
from about 100 to about 250 m cron 141 The net hod

ofomsiptingfoflobiens e@prateon] 8fsay fduying end dorepe dsjiimg
conmbi ning said pharmaceutical excipient with a
t herapeutic agent in a manner such that the 15

t hsxr apautdsal %@lﬂiosh@e £Raf &SRR b NG RRAE BRERUL h&#acentical
g ient. 142. The nethod o cI aim 141, wherein said

pof 2y elgdnims B22ct0d2¥-ng onto the surface of said
phar maceuti cal excipient via a nethod selected from
the group consisting of solvent evaporation, freeze
dityi. ngThabdalsphélylodzrg,ei fogm oF@la143130Twhidkels wd fofm ctlaita from

141 or 142, furt feapﬁarrglprl Si ni;p(l)vr‘;gor porat| ng the

the group consisting o aceutica capsule,or a tablet.

132. The pharmaceutical excipient of claim 108, which has a specific surface area

from about 5 to about 50 mg*/g.

133.  The pharmaceutical excipient of claim 108, which has a specific surface atea

from about 10 to about 40 m*/g.

134. A method of preparing a pharmaceutical excipient, comprising
dissolving a pharmaceutically acceptable polymeric material into 2 phosphate

or carbonate solution;
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pharmaceutical excipient coated with the therapeutic
agent into an oral solid dosage form 25 144. The

woredohoskoof cl ai m 141 or 142, further conpri si NBCT/GB2003/004463

incorporating the pharmaceutggal excipient coated

with the therapeutic agent into an oral solid dosage

fgrm sel ected fromthe group consisting of a

pharmaceuti cal powder, a capsul.e, and t.abl et . .
145, FREESEkEEn GLogKkt Y IBHoY §50taipiEs é‘?%‘l‘hg%%l‘ae%opmmem

%@é@ﬂ%&'cﬁnégﬁéﬁ mafn€QUndBeredRttp the pharnaceuti cal
exciprent at a level, e.g., fromabout 1%to about 50%

w w.  \AEl&ddd/ths zmltamrvlh@zmsﬂcx@m@@mg gGongfgIct gomprising

t hod at men r e
gel§ ggsrp&ﬁag ot %z\rébna%iggrsjcﬁs i'%g%%?n J]lt %h%&ﬁ&g wtrttpl gél%er
template, such that said construct has a specific surface area greater than about 10

mz/g.

135. The method of claim 134, wherein said calcium chloride is added in a
mannet such that a porous mattix of a polymer template and said calcium phosphate
ot carbonate in crystalline form defining a construct is formed, said construct
comprising strands defining primaty walls having a2 mean width about 50 to about
500 mictons, said primary walls comptised of (i) said polymer forming said
polymeric template; (i) aggtegated crystals of said alkaline earth metal salt; and/ot
(ii) aggregated crystals of said alkaline earth metal salt coated on the sutface of said
polymer; said strands being atranged such that primary pores having a 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 sutfaces of said
strands, said secondary walls having a mean width from about 0.01 to about 5
microns and comptising crystals of said alkaline earth metal salt; said secondary
walls being arranged such that said construct includes secondary potes having a
mean width from about 0.01 to about 5 mictons defined between at least two

secondaty walls.

136. The method of claim 134 or 135, wherein the following materials are utilized:
Na,HPO,: 2 moIL", in the range of 0.1 to 10 molL?. CaCl,: 4 moIL", in the range
of 0.1 to 10 molL". Template Matetial: 25 t 85% w/w, in the range of 5 to 95%
w/w, whetein % w/w is defined in relation to the weight of template matetial and

the weight of calcium phosphate ot carbonate.

137. The method of any of claims 134 to 136, further compzising removing the
polymeric template from the construct substantially without reducing the specific

surface area of the resultant pharmaceutical excipient.
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138. The method of any of claims 134 to 137, 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.

139. The method of any of claims 134 to 137, further comprising breaking down
the resultant pharmaceutical excipient into an end product pharmaceutical excipient

having a mean patticle size from about 50 to about 300 microns.

140. The method of any of claims 134 to 137, further comprising breaking down
the tesultant pharmaceutical excipient into an end product pharmaceutical excipient

having a mean particle size from about 100 to about 250 microns.

141. The method of any of claims 134 to 137, further comprising combining said
pharmaceutical excipient with a therapeutic agent in a mannetr such that the

therapeutic agent is coated onto the pharmaceutical excipient.

142. 'The method of claim 141, whetein said therapeutic agent is coating onto the
sutface of said pharmaceutical excipient via a method selected from the group

consisting of solvent evaporation, freeze drying, and spray drying.

143. The method of claim 141 or 142, further comprising incorporating the
pharmaceutical excipient coated with the therapeutic agent into an oral solid dosage

form.

144. The method of claim 141 or 142, 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.

145. The method of claim 141 or 142, wherein said therapeutic agent is coating
onto the pharmaceutical excipient at a level, e.g., from about 1% to about 50%

w/w.
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146. A method of treatment, comprising administering the oral dosage form of

claim 130 otr 131 to a human patient.



