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The common feature of the series of molecules acting as dissolution aids described
in this invention is the biguanide nucleus, and molecules with a variety of substitutions in
the biguanide nucleus display the desired activity. In order to assess the suitability of a
biguanide for use as a dissolution aid, the following procedure may be followed. Typically,

a solution of the biguanide is prepared in water at a concentration of 100mg/ml, with
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Substituents for the alkyl and phenyl groups include halo, e.g. chloro, bromo, fluoro
or iodo, hydroxy and amino. The alkyl groups preferably have from 1 to 6 carbons, and
may be saturated or unsaturated, straight chain or branched. The biguanide may be
included in the composition of the invention as a pharmaceutically acceptable salt.

Preferred biguanides for use in the present invention include metformin, phenformin
and chlorhexidine or pharmaceutically acceptable salts thereof. The pharmaceutically
acceptable salts are suitably the chloride, bromide, iodide or salts of organic acids such as
the acetate, propionate, mesylate (methyl sulphonate) or glucuronate.

The biguanide may be present in the composition in an amount of at least 50% by

weight, preferably from 60 to 95% and more preferably from 80 to 90%.
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The alcohol may be present in the composition in an amount of from 5 to 30% by
weight, preferably from 10 to 20%.
The active macromolecular principles falling within the scope of the invention

include all molecules capable of having a beneficial effect when absorbed into the human
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extracel lular signalling molecule (e.g. a hornone); an
I mune system protein such as an antibody, T cell
receptor, MHC nol ecule, cytokine (e.g IL-1, IL-2,

celll N&, celllok déndritic c8ll surkacbmaribr 2(76g ¢D-18z 3,4 9,6,h7L 8 11%; 18, 19, 28, 40,
TNF-, TNF-, TGF-), an interferon e. 4. [EN g,

or 42t 4 narpldiged #@rqo@ , § trophip factor(g. 9_11 NEASINES) NGﬁnIGF GMF,
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have control "sequences dperably |inked"to the coding
m@bﬂn@wbonaﬁsep@mqrmdwqmnwsrqdﬁbnowpubé?éli’ﬂ phosphotanddates
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enhance t hei tanc

f t .
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p t
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SO 0 okl 0L SRS S e
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3. Polysaccharides such as heparin, low-molecular weight heparin,
polymannose, cyclodextrins and lipopolysaccharide.

4. Any or all of the above either separately or in combination with each other

(for example in the form of a heteroconjugate), or with additional agents.



The pol ynucl eotide suitable for use in the invention
is preferably in a formin which it is substantially

wo e@a/oefsoo®r associated with cells or with cel | BCHGB2007/000539
prokaryotic, eukaryotic, nuclear, chromatin, histone

or protein material. It may Re in substantially
i solated form or it may be in substantially purified
form in which case it will generally conprise nore

t harn pﬁiﬁ&&ed@n@nod{nﬁlﬁsﬂoﬂtﬁﬁiﬁv@ftmﬁﬁhé HTE )na&%%ﬁole%ﬁfét Bfinciple to be
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granul ocyte nonoc
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0 gwnt {9r swempiee Plogd eencentativardevst) of &%Ctlt’%m@ﬁatnobﬁular
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to mo:r quembm fesm Prii 10G011l, enowdtirefbsabWhesin dhisierlpad, will
exe% its rmal beneficial effect. The anmpbunts of the
ar ormaf Faélo tﬂ%‘inde rsempts Brphoh AhsAERSion sRkRnSers gutably at least

2: IWW&QHJ Fﬁ‘eﬁ’érﬁﬂy BohET R €0: 8584 rnﬁﬁfj}')ﬂegeré’b?y £65801 Rs.§ he

basi s the anmount (for ‘exanple ood concentration
| ev&hg alspluihamenst pf e petéveonastreneleerlar pincipds whwd be selected on

the?lk%gl? %\E/‘veﬁll%g% %‘@re%? tﬂess Pﬁ&gré Z%Ia rle{i: 9 a gﬁ%ﬁaﬁ) G U?eﬁﬁt %ﬁlce%t%Xt with

respevt anthe ldot;age a@mvnaumi and telpatiett @ondqtded DRteminatib M ef these
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m t re a ne
amﬁ?m%t(ts %tsé“fl %‘I“’I © P tggﬂare@nti nef o} thggnyeplienfrom 1: 1 to
1001nlthe BBlﬁfa@éﬁtﬁﬁt for Bfapﬁﬂlﬁmﬂstrﬁtﬂnﬁ@ls]pret@@&i thllf BE @&ﬁgﬂté/ of the

fromb5:1 to 20:1. The ratio of biguanide to aromatic
capsple GRBIPTIBH S EY e AW of Ssraciive magremblequlat prinsipde to achieve its

normal therapeutic effect. For example, the composition may contain from 0.05 to 50%,
preferably from 0.1 to 25%, more preferably from 0.1 to 10% by weight of the active
macromolecular principle based on the weight of the capsule contents (not including the

capsule itself).



2:1 by weight, preferably from2:1 to 10:1, and nost
preferably from2:1 to 5:1. The absol ute anount of the
wa@ceao7eessp@cr onol ecul ar princi ple woul d be sel eBCEABRIV7/000539
the basis of the dosage of the substance required to
exert the normal beneficial effect with respect to

t he dosage regi nen used and the patient concerned.
Determ nation of these anounts falls within the
mantThs cofappsigompofibe irtvientier maf firther domypeisé bisor thorelofir

sition for oral admnistratjon it js preferred .
abE RO el SRp g P el SEFWTL G e Ecids e maive chain
memliftkridds. t he active macronol ecul ar principle to
achigve its  norpml therapeutic effect. For exanple,
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to 10% by wei ght o active cronol ecu
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. iLncluding the capsule itself). WD 2007/ 093806
visshth BB o BBl e SRR s s e e e
inweBtihaf nifliened betaps 7 38d PBParll proRER itHiBRErs s@MSRPLHRR, soybean

y

_enhancer conpounds, for exanple, nediumchain fatt
n@é‘ind‘ghﬂém FreghFACAMEY . nonogl yceri des. The
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conprise any conventi onal dditive used 1 n the
pringiprag Médhomay énheheer thedesired ectionmf debumingokitioh irda syaerdisic

SXHY L-.10xi gdants. anti-mcrobials. .suspendjng
fa agent's. ? e)f%ql{,ﬂé’rvg}%r%&? g é‘%{esr?ac&? Igﬁwﬁ?u Y PEReple i§ wﬁﬁ?ﬂj@f
conmpesitien may alsc oampseraadhdudin Gérsitispl @Eﬁlﬂé bSRERadhglthe body’s

acidity regul ator rticularly those adjusting the
reiRpsegp TR PRt TDETRES! FRiAET? P hed phetenlgied in this

fadhi 4é tr@glﬁaﬁiﬁ@,fpi@gﬂit%hatrbﬁifymazo%@x&@@ﬂﬂer hEMPS Bf the glitazone

i nhi bitor or gabexate nesylate. The conposition ofg the
clgspolemeiceesray optional Iy further conprise additional

act i I NGl ch. ne esired

act ih)éﬁlegp &?Egtléﬂoﬁ%&sl Vi%%hwhegg@y r%gté#eg icgntglinggfﬂ ao%a_psule or
tatifetrthas xampitises thereomatihadcaot dhserptiag exhmptacut actirhaedndlecular

is. jnsulin, .the. co ition al so conprise an
prinfioly T Sl B da PreBRg s S Bt b Se y Pieoreatereed
enfb@SRBABRT I hbihtion SKY dnfirdtnioRiian isEXBEm RSy @hhydrous.
ensjtisers which could be enployed in this fashion

S . e y
Substantially gnisdseus i thesonigki afibis inventionsmenns fess 8re Sym@referably less
thefl 196 bnd RBRESSe b 14, hggpLes. I n

t he crclmposi riéfg n 1 fllat%ﬁgéﬂl %%%gnbv\kﬁéghet%% ﬁﬂegonrﬁii tre is

conflae paupasiticas ofifhs ienton canabdpendihgah theaktive sesoinbRcular
priﬁéigg?rsr%cf tggr{??rg:gg hse%bﬁ AR t%ela hen gp z? {f]gn%rty gtn cdongi%tolngl a?nd diseases of the
human or animal body by therapy or, alternately, can be used to introduce macromolecules

essential for the diagnosis of diseases and conditions within the human or animal body. The
compositions of the invention are preferably pharmaceutical or cosmetic compositions.

The pharmaceutical compositions of the invention are particularly useful in the
treatment of diabetes when the composition may comprise insulin, C-peptide or GLP-1 or a
mixture thereof as active principle, in the treatment of osteoporosis when the composition

may comprise calcitonin or PTH or a mixture thereof, in the treatment of osteoarthritis,



principle, the fornulation is preferably substantially
anhydrous. In nore preferred enbodi nents of the

WO poogfpison the entire conposition is substantiBCT/EB2007/000539
anhydrous. Substantially anhydrous in the context of
this invention neans |less thap 5% preferably |ess
than 1% and nore preferably | ess than 0.5% water by
wei ght of the m xture. The conpositions of the

whemtbe t:¢mppsifum maeqpepdise galaitonit) én the tiewtenenbef abegitye eib@rthe

rinciple used.therein e used in the treatnent qof a
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i ntroduce macronol ecules essential for the dlagn05|s

orgmigfse el and conditions within the human or ani mal
body, tlyk%mp%gﬁgﬂsséftth@ﬁ%rﬁfonttﬂ@nﬁﬁlyr@ Abht@ReMrSihe capsule may be a
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antl Iopadmiﬁmcoﬂfngdhﬁﬁ iith anh@pr@piifte pelyrmReaiitti@no Bieve the desired
@ [ se er Ihropoetl n, GCSF, GMCSF or a mxture
Hsy prqpﬁ I°fre conpositions of the i nvent ion the
%@n&ﬁéﬁ‘&@tﬂ%@ﬁtu&é‘oﬁ J@ﬁuféﬁﬁ}%{biﬁl d, th Hé ageutical
sem -solid or gel Is et erlnt Tor
cogppsitipmaf Be inyepiioropabe indiguis solidy S@pleﬂOQd on gelfmm Tlse to
| S
phﬁlgxg g%%ﬁ:aﬁ&}rﬁ O%Itg?%?; gl:gg%\?eglw)@{si sﬁ{t%ﬂf% #102 ?141 r}istﬁag{m yia any route
gidng heesd o diﬂﬁaerftcmm:bsxﬂ tiasusduch iaobuanl @l sablingual mucosa, the nasal

i croparticul ate er.si ef.na ely, the_ . .
PG Rbso f  Fp REGHRS Aot Pl Y dps el itestines
an€l mﬂal O theQhsel dTiqhidy Sbils@Nd 8f Sel Fottidtions, ke ﬁﬁz% Rither

reparing a substanti al | y anhydrous mi xt ure of e

TPRAOT#HBS WDl ecul ar principle and the aromatic
al C (’Wﬁ’ére ARIARI %ﬂe Sf‘gﬁﬂﬁ of th%rbgmﬁ#}ﬁﬁorpgit thQ ﬂlazlexllt%/fm is the
Wtht

| 1'i ng uncoate capsu e m xtur
lnt@f;itnleolm ESl demraixb@thla‘r@e tdrramsmdnﬁs amrcl@spd midhin at eatgpicl cpatixrg which can

w1£ﬂs%oé;pl§ i 8ioma %%It he desired

RS R B TG g airfaip fagether,
unédted hl&fhh&l@ﬁ'@bs@ylaﬂon Wi (iRl 264¥R GIR kids el of 11OMRAShiest@R or colon.

Sugh foyEIaighyA gty be anhydros. Commpositions in'iquid foron will Sitably be
administered as enteric-coated capsules, while solid formulations may be administered
either within enteric-coated capsules, or in tablet form. '

The enteric coating is chosen appropriately to withstand the natural condition of the
stomach and to become permeable at the desired location in the intestine. This is preferably

determined by the pH conditions which modulate along the length of the intestine. Where



phar maceutical conposition of the invention is

suitable for admnistration via any route givVing
wae@ens3sv® di fferent nucosal tissues such as becraB2@a00539

subl i ngual rnucosa, the nasal palate, the lungs, the

rectum the intestinal tract;{including the'large and

small intestines) and the vagina. In the case of

liquid, sem-solid or gel fornulations, these nay be
theisithef actlaﬂil Iyythls @tisl] DlesteR) a8 Srefeike tigat tﬁéﬁéntelﬂfb eostatt tebdifles

f the 005R03|t|on of the invention is the
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wi t hstand the stomach, so he conponents of 'the
th epleti¢ eqatiog beasireds mem@ﬁgéletwd releaacsdrsl eontetitsaah d pHofdl oereabove.
ass h the.tis S f th
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Per§pa Sh&he@u imthe ggrvgpad; wriheit knaydedgstandrilisravaiable bickpéwe mepporting the
E@ﬁ&gﬁﬁ at the desired location in the intestine.
'S preferably deternmi ned by the pH conditions
whi cWheredhd iateedal dte@f bétenlietigtnasabucbsa, the tf@ailatidon may be in the
fV\here WO 2007/1 093806 P /GB 007/ O 053% @g{'@fthe ite of
OR GhSqeO T BIRHICF 35 AEBLINED YHC G Dp P BIHRGof fat S
t he WhELhEinkaadd H@ df@.@ﬁlﬁﬁ§ therf@duﬁﬁam pedpiafedh @BSESH
its contents at a pHfrom3 to 7, pre erably fromb5.5
adnginiptratingris as B avhaieps iayid ersatidsnelgsq withing ppsulap ghell, or
| n is.preferred
1n&ﬂg&ﬂ%8%g8gkﬁgr%%Qggggﬁﬁhﬁ%&@g0§§h€erneable and
rel dﬁseaglnh@ppmwlemtesinﬂmmatlm—bﬁthe GrBubtion broged form is also

and TR UGRE ErgRE Ry oAl uthe Sl R Ppistions Gy Bhpu rot o

conk@iBdtaBEnditidNd S series of Eudragits in particular
Eudragits L12.5P, L12.5, L100, L100-55, L30 D 55,
S12.5P, S12.5 and 5100. Selection of an appropriate

Eﬁﬁ@ﬂ&ng for the capsule, which is preferably a
gelatine capsule, can readily be nmade by the person

skilled in the art based on their knomﬂedge and t he
il abl rting.the

BT s rophiRloy LS GiARREd Shelifie Il mrapyt salate

nasal rrucosa, the forrmulation may be in the form of

eous lution or as a qry powder, which can be
TSR ad QISQB?%WW Wgﬁleé MR AHORn gvafr@ecﬁfp at
ap@?&dl@ﬁe ;)/5605 0 %ﬁh%hﬂ@"shaﬁfhg%ﬁf ﬂp§dh€th%s ARG, Ao the clear solution
dm nistration is as an anhydrous liquid or solid

25é)mg I peap yhigtlhiteis addesb $he mixteteds then @/rarmed up at approximately 60°C
with gentle shaking until all solid has dissolved. The pH is adjusted to 5.5 by addition of

approximately 25ul of sodium hydroxide. A homogenous solution is obtained which

remains clear at room temperature.



i ncorporated into the matrix of an erodible
suppository. For vagi nal application, adm nstration of
wo b@7fomsoul ation in gel formis also The fol | oRETIGB2007/000539
Exanpl es serve to illustrate the present invention and
shoul d not be construed as {4 mting. Exanples
Exanple 1 Preparation of a fornulation containing
nmetformn and propyl gallate To 1g netformin 1.83g of
Exiimple 2| e®roperation of adatachlatidrecomitaihingebiesiforiin ampﬂq@l allate
up at approximtely 60C with gentle shaking until F
solid has dissolved. To the clear solution .250ny of
A phamytmigptdpit gallafa fofleigiationlid Braphret 4§ Bedefibddif réxMYﬂfSlgq %xl:‘ébt that
%ﬂappr OXI mat el OC Wi t h gentle shaking until
meringp 15aeplened 96 YrBOZEHPUssTORHion ds @tﬁnb@/whlch remains
cl@H e obRNe@peraRRPT oxi rmtel y 25ul of sodium hydroxide. A
honngenous solution is obtained which renains clear
roomtenperature. WO 2007/ 093806 PCT/ GB2007/ 000539

Exahme;ﬁxgnpn*[’ﬁe% {l?{F gl;f«}l/ I %%mcoﬁl%llrﬂmﬂlgﬂl&rﬁfm lgfeglgplrlpo%ate and
pxgpyllgaﬂlatef ornul ation is prepared as described in

exanpl e 1 except that netformn is replaced with
phenform n. A honbgenous solution is obtained which

CHISKBiBfhe dféh%ﬁat@%olﬁﬁ&%t%@ ALY BfytedX §%h1|e Hled water giving

Pr £epar ation of formu I on contalnin

solitigh g€ b mgéimbndo 1meqlfyhls gelution 2500hg erp'fep()rl @allh&‘te is added. The

Imgjfug% féccﬁéh%gm‘feﬁ uB e\1/ppr dglmz %Pyn@{ g‘ wi g%am 2 X&"‘ﬁl éﬁﬁiﬁ has

dissblvedhi @hspm ligt adgm;teﬂEtG 5T 0fadpition Yl agtabkiadately 556% gﬂ exL Sﬁaﬁﬁ‘l
W t

s then warned up at approxi mat el
hya}é’ﬁi(f ‘HR?%’F@O‘&WP{‘%“OBI“I Obgng W ﬁlﬁ% rerpiRsHay @hroomHempeyature.
is adj ust ed to 5.5 by addition of approximately 25ul
of 1M sodium hydroxide. A honbgenous solution is
Exgpni¢ fed Pugpacationeefes fosmulagion cantainiogmesfopmimand butylated

ration of a formulation containing
Ao fuche (RAAT

utylated hydroxy toluene (BHT) To
400ngy rretforrrin 4.0g of distilled water is added. The

Ixture s u roxi mately 70C with
e e Pl o AR B B up
apﬁﬂoﬁﬁﬂiat@? |’70¢G Qith gdiinakshakinBtHtili a8l s@ﬁ'&i Bk did0R e ’ﬂ) We1éa? solution

war med c{c)gat approximately 70C with gentle

40&48;54? PAYT i9added. dhe mixiiieds fhas warsebivadppiaximidydAtuwith gentle
shaﬁc@lllg"'ﬁﬂtﬂ 811581 PR ARG T VNA (ﬁgmo E&%E‘ Solution is obtained which remains

clear at room temperature.

ExampleS  Preparation of a formulation containing phenformin and butylated
hydroxy toluene (BHT)

To 400mg phenformin 4.0g of distilled water is added. The mixture is then warmed up at
approximately 70°C with gentle shaking until all solid has dissolved. To the clear solution
100mg of BHT is added. The mixture is then warmed up at approximately 70°C with gentle



clear at roomtenperature. Exanple 5 Preparation of a
formul ati on contai ni ng phenform n and butyl at ed
W@ 093806 ol uene (BHT) To 400ng phenform n 4. OBCDEGB2007/000539
distilled water is added. The mixture is then warned
up at approximately 70C wit{g gentle shaking until all
solid has dissolved. To the clear solution 100ng of
BHT is added. The m xture is then warned up.at
shalgpg onfilraditselig hZ0Gssaivied. defminiogedils 200D RIBAned which remains
clg’C;’(rGBZOtOW 000539 13 shaking until all solid has
6?358P§b8@p%?%%%ngenous sol ution is obtained which
remains clear at roomtenperature. Exanple 6
Preparation of a fornulation containing phenformn and
EXAmBIE &t edrepayation of aforamilationpiqnyaiming meﬁgm g butylated
: Metform n/BHT formulation is as
h)’ﬁg r?’ggedgél(]%ﬁgﬁanpl e 5 except that BHT is repl aced
with BHA. A honpgenous solution i s obtained which

r ins. clear,at..r te ture.. Exanple 7, .
S SR B SRR oo Bh e eample s
exPEpD At BYE! ik adptacaa fhithi BYSAl iAokt en®isfsORfb R {sIbeRYdd which remains

gal | ate solution is prepared as described in Exanple
clepr atpREMJBIBTABEE- sol ution is then cool ed down to 37C

and 28.1ng of insulin is added. The m xture is then

i ncubated at 37C with mixing till the insulinis
Exaomie &t ePyepiration o forfitwdatinn asniaming sndtfoerminfpropgrgallate and
in&ﬁ@idly at -20C, incubated further at -20C for 1 hour

and then freeze-dried overnight, by exposing to vacuum

of | nmbar. The dry powder cake is then passed through a

sieve sp a fine powder. is obtained. Exanple 8 )
Thgrad ity e dreebite 5o HilomisiPgRatedrit desiribeyl WebBipl h The obtained
soREBR W theédoRddElodRo 3778 Uhd 58, RS Hgi_ngﬂéﬁ d1|§ @dded. The Iénr'ﬁtme is then

. Metform n/ PG I nsulin powder is”wel into an
inguibafied ehdt° i with méving il heshelin éxicanmiiesely disealvedit Bhe todittion is then

' | ' i H S5 5 é-warnmed to
fogf Bl bR e i 20 By oty Rl
ovanigh?,@y ekhesiymmdacunh 85 hvesThendry Powddrraké fsuhespassed Mtbugh a

.0f the solution.is transferred to a well of the
“%ﬁ&?%ﬁ@%?%w %dSWﬂ@nagbsorbance i s neasured at 620nm
and 492nm The optical density of the solutions is
simlar to that for sinulated intestinal fluid alone,
Exgamdm8t r Risselytion af a foyendation ¢cantaininganetformingprapybgallate and

'

insulin

244mg of the Metformin/PG/Insulin powder is weighed into an 8ml vial that is then
transferred into a 37°C water bath. 1ml of simulated intestinal fluid pH 5.5 pre-warmed to
37°C is introduced to the sample that is then incubated at 37°C. The powder dissolves
within 10 minutes, 100ul of the solution is transferred to a well of the microplate and the
absorbance is measured at 620nm and 492nm. The optical density of the solutions is similar
to that for simulated intestinal fluid alone, demonstrating that the solution is clear and free

from particles, and no scattering is observed.



fromparticles, and no scattering is observed. W
2007/ 093806 PCT/ GB2007/ 000539 14 Sanpl e Absor bance at
wda dariogsspbsor bance at 62011m Powder 0.064 0. OBSI/GB2007/000539
Intestinal fluid 0.038 0.043 Exanple 9 In vivo
efficacy of metform n hydroc{y oride/ propyl
gallate/insulin mxture in juvenile pigs.
Formul ati ons as prepared in exanple 7 are nmixed with
swgldainply  agent Alsodbagpk pichRRbm | bsbrbanes at 20amplowder i s
filjtgtgito T tes;—each "'%“5.5""9 eofpoerents in the
praportions _shown bel ow. Fornul ati ons conh ai ni ng
cherdgesioxlyleliol G838 i nst ead of 083 f ormi n, and sal non
cal cimtom T nstead—of—nsul-+n—are—prepared for
conmparison. Al formulations have identical  anmounts
Exofmpie 6py In giab leflicacp of meepatinchydddéh1S@de/pipyl gﬁlﬁ#&/ilﬁulin
3. 75nﬁ,3. 7%‘1”8 Calcitonin 1.00mg Metformn 133.4ny
mixgure AN juvengle BigSyeoxychol at e 70. 60ngy Propyl gal l ate
33.35nyg 33.35ng 33.35ng Sodium starch 9.69ny 15. 15ny

15. 15nmy gl ycol ate Funed silica 1.08ng 1.67ng 1. 67ny
Foggylgtiens aspyqpeied in exapaileg are nmivediwidr svillengeappstind glidams, and the

} R j u vi.a a stoma i.nt.o the j ejunum
B e B LR Pl B PR R UL sPorbp G sheve
belpiwi dtasmulativied onauengretanodeastycol dtdingle¥db Smef@ i agll ¥almon

ho%w . gﬁ{igd ang. mean chan%e i n AUC of gf[é)asrra_gl ucose
calemiqnip Insfead ebinrinareRPed Trsompprisgr. Adkformplatonsthgue identical
anRURRRF Prod 1@%@&@&@,\@@& he formul ati on containing the

nmet f orm n/ propyl” gallate conbination displays

ef ficacy equal to or greater than that of

gg—el_?ggﬁ;,gc g_? Spr opyt—gdal I%KACT WO-260+ 048%006
Insulin 3.75mg 3.75mg '
Calcitonin 1.00mg
Metformin 133.4mg 133.4mg
Chenodeoxycholate | 70.60mg
Propyl gallate 33.35mg 33.35mg 33.35mg
Sodium starch 9.69mg 15.15mg 15.15mg
glycolate
Fumed silica 1.08mg 1.67mg 1.67mg
Soybean trypsin 10.00mg
inhibitor

The capsules are administered in capsules via a stoma into the jejunum of eight juvenile
pigs (each ~40kg weight). Blood glucose levels are measured at intervals over a six hour
period and mean change in AUC of plasma glucose is calculated in h.mmol/l. As can be
seen from the summary of data below, the formulation containing the metformin/propyl
gallate combination displays efficacy equal to or greater than that of

chenodeoxycholate/propyl gallate.




15 AUC of change in plasma glucose after 6 hours
(h.mol /1) 41B I nsulin/Cheno/ PG -2.25 90A

wo pa@alop3sosret f ormi n/ PG - 4. 02 88E PCT/GB2007/000539
Calcitonin/netformn/PG + SBTI (-ve control) -0.21
Exanple 10 In vivo efficacy metformn

hydr ochl ori de/ propyl gallate/calcitonin mxture in
juvenile pigs. Fornul ations as prepared in exanple 9
(cont ai ni ng 6000i u sal non cal ci t ONAUG oftB:3geyn plaaaia Blocosd after
hydrochl oride and 33nmg propyl gallafg.alm&980i u sal mon
calcitonin and netform n hydrochl oride alone) are
45%n?ﬁW§R@P@@GaS dry powders inside?éapsul es via a

98A ofraulinfriefortnn@®G ej unum of ei ght ju¢ehil e pigs (each

83E 0 kLW Rl drmin PRI -deema?f they,gcontents of each
capsule are shown in the table bel ow. Fornmul ations
cont ai ning chenodeoxychol ate are included for

E%?.g@? rrlrg S ?ﬁgﬂ?«?&ftﬁéﬁv@y %g%é%@éﬁﬁ%?@&%dﬁ@?b&l%ﬁ% calcitonin

milk3@rednguiiBiepags. 133. 4ng 133. 4ng 133. 4ny :
Chenodeoxychol ate 70. 6ng 70. 6ng Propyl gallate 33.35ng
33. 35ny 33.35ng 33. 35ng 33.35ng Sodi um st arch

Foghiyilutibad & phépat&ing eRardSieg (Sorddinmg 600ib 88mbh cAoNBhin, 133mg
1%. 15rrlti:1 15. 15[% Funmed silica 1.67ng 1,05ng 1, 05ny

metfpyhyidrechieride and S§mg pepry callsin M ORR0iuSplgan FalcHpmiB apngd

mdor BBy O HIOHE: dﬁﬁfe%ﬂe'ﬁﬂlﬂiﬂggg@@ Ig% oy B8 inBiOQYsules via a

calcium | evel s are nmeasure térvals over a siXx

stérow intqthe jjgunam df eigltjuehiapigs (each Alkgrveighths Gampeditbingof the
coin?'eng a0I %gcl actaGd 1i nreré mTDln/ %é a@?e Hefily ] gsf gomttihe
DA 2 caPRty areishy i (B RIS R Ve BRI ety e

cherddzek ydhelapage iricheled@for@ompstidoh. of i ntroduction of
calcitonin into the bl oodstreamfromthe intestine.

The metform n/ PG conbi nation is nost efficacious,

nore so than theoaetT pgim n [B1F he [abgenciesal Pg4a 84B
indicating thatt tha ahcarhtil An hanei effoprt ic
strue to metformin | %l Bht | Isﬁgﬁleﬂ}%én?ﬁi t| oy | me
Igelin on of the propyk WO 2007/ 093806 PCT/|GB2007/ 000539
Metformin 133.4mg 133.4mg | 133.4mg | 133.4mg | 133.4mg
Chenodeoxycholate 70.6mg | 70.6mg

Propyl! gallate 33.35mg | 33.35mg | 33.35mg | 33.35mg | 33.35mg

Sodium starch glycolate 15.15mg | 9.45mg | 9.45mg | 15.15mg | 15.15mg | 15.15mg | 15.15mg
Fumed silica 1.67mg | 1.05mg | 1.05mg | 1.67mg | 1.67mg | 1.67mg | 1.67mg
Soybean trypsin inhibitor 10.00mg 10.00mg

Aprotinin 10.06mg 10.00mg

Blood calcium levels are measured at intervals over a six hour period and mean change in
AUC of plasma calcium is calculated in h.mimol/l. As can be seen from the summary of
data below, calcium levels are reduced below the baseline as a result of introduction of
calcitonin into the bloodstream from the intestine. The metformin/PG combination is most
efficacious, more so than the metformin in the absence of PG, indicating that the absorbtion

enhancing effect is not due to metformin itself, but is the result of action of the propyl



16 gall ate, whose dissolution in aqueous nedia in the
gut is brought about by the presence of the
woreao7o93sdé. Furt her enhancenment of activity caPCheB2007/000539
brought about by inclusion of protease inhibitors in
the formul ati ons. AUC of chaﬂge in plasma cal ci um
after 6 hour (h.mmol/1) 90A nsulin/netfornlin/PG
(-ve control) -0.51 81A
gaﬁ@ﬂe Civh B ks SID8RPH e YRR hcalaah e gufisBfoudht Boout by the presence of
C|ton|rlchenodeoxycholate/PG + SBTI -1.43_ 382A
theaietfonmgng Fyonkar eohagceinertof activity cgplse brought about by inclusion of
+ aprotinin -2.04 84A
%If‘se ”%lg%&jf R@% g‘HHr‘w‘P“{r%‘og;S no PG -0.65 84B
Calcitonin/Metformn + aprotinin - no PG -0.68 Exanple

11 In vivo efficacy of netformn hy ride/ I
gallate/calcitonin mxture in j uve‘gpﬁgoryﬁgzg@e nABfmgX
formul ati on as prepared in exanpl e &ldigaakecapsui!(Emmol/l)
cont ai ni ng 4ng parathyroid_ hornone, 133 4ng metformn

90y dr desslinimeiormzP 6ig cpoby | gal | a&l 15 15ng sodi um
81%\ ar Qﬂlo%o}ﬁ h@ﬁ&feo# gé@/g@'md sili 9and 10. OOrrg

soybean trypsinin is adn1n|stered via a
31| owﬁlaldnbmrﬂdhenqdee}ychu]Med?G eiSiitl j el | e pigs (each

40k 0 cal cium | evel e neasured at
8%’1t ew@gg‘(}gﬂ ’i’/gg’“nour peri od. Azl l?;n be seen from
gdthe daaoRR)Metforgah/PGUhetahs are ofnged from the

baseline as a result of jntroducti 012)‘?0; PTH into the
8% ood=idienm Yedormiihe nodst i ne. Peat:

o-trough
ff F&‘ﬂnﬁiﬂ agmol [Jgg PTH sol ution
it bﬁ?ﬂ@gl Mef%ﬁs 4ng%éo 31 88B PTH in

I\/btformn/PGforrruIatlon i j. (4.0ng) 0.27 WO

ExHaPltdd o 2P SORSSCH PEIEin, Y eraeldRelerpp . exfatereationin

nf@hroi jacdiilgigacr onol ecul ar princi pl e;

A formulation as prepared in example 9 (each capsule containing 4mg parathyroid
hormone, 133.4mg metformin hydrochloride, 33.35mg propyl gallate, 15.15mg sodium
starch glycolate, 1.65mg fumed silica and 10.00mg soybean trypsin inhibitor) is
administered via a stoma into the jejunum of eight juvenile pigs (each ~40kg weight).
Blood calcium levels are measured at intervals over a six hour period. As can be seen from
the data below, calcium levels are changed from the baseline as a result of introduction of

PTH into the bloodstream from the intestine.

Peak-to-trough difference in
plasma calcium (mmol/l)
PTH solution in buffered saline s.c (0.4mg) 0.31
88B PTH in Metformin/PG formulation i.j. (4.0mg) 0.27



(b) an aromatic al cohol absorption enhancer chosen
frompropyl gallate, butylated hydroxy toluene (BHT),
whedoylogdsedl hydr oxy ani sol e (BHA) and anal ogueBCEHG#2007/000539
derivatives thereof, or m xtures thereof; and (c) a
bi guani de or a phar maceut | callhy acceptabl e salt
t hereof, capable of increasing the solubility of the
aromatic al cohol absor pti on enhancer in an aqueous
medi um wherein the aromatic al cohol absorption
enhancer is present in an anount by weight greater
than or equal to that of t@EAERMES ve principle. 2. A
conmposition according to claim1, which conprises,
| ess than 5% by weight of water. 3. A conpasition
accot.di ngAtphammgewicatdoaipusitibn tamgisingemixtiretofe
conppsition i.s coate th.an enteric coating which

becolfds pBtaflixprReIgmolechlar PHNGRIS (o 7. 4. A

conp ltlﬁﬂaraﬁ@@crﬂtd}m mo n QHIgnesr hbdhTond llat
vvherg?n the m xture 1r%ilﬁé,ses from5 to Scl)‘ypfogyﬁga ae

b
of the ar®Heeied hxiresy Eﬂlueééé%HEialb@h’lﬁimf%@W ar@%l@\g(%ﬂa) and
c OITpO_SI ti cﬁﬁk%ﬁgsod'nq (%gvétﬁgéﬂ%regp ®r ?‘letﬁ}eg 'tl{g?eo}‘ Jn% 4,

wherein t I guani osén from ne
phenfcpr mi smbigwahidshir argherthadewtecakin alcoppiablmmlethbraoal dayable of

t abl lts thereof . 6. A c
o of ar m acreaitet B AOEREDG P ety Boci) aBhmicgisrbares in an
met f or m naquebi@nheivihnh, chl or hexi di ne and

phar ngceutl cally accegt able salts thereof. 7.
con”pYL‘)’ endhe gexrrtigiaighelabasmtion @@é@ﬁeﬁgf REPSAIAD amamoemrby

wE&ﬁt MEARSn bxseduﬁ‘l 1o R of @F TeRfe fe e jution or a

mcr opart| cul at'e di spersion, onposi ti on
acco?.di ngA compesjtiqurascadingdo claan iy whible c@npriseh éess than 5 gy

' d form 9. A.conposition according to any
Wélﬁh{%‘fﬁ%ﬂal ns 1 to 8, wherein the active

macr mnD: eﬂl(tbglpoﬁﬂidlﬂzﬁicﬁﬂdﬁlﬁl t8 agy endlyipsAtto Q?wﬁéremrhtﬁé Gdr?posmon is
ynuc eot 1 ge ari de or m Xxture thereo

G@ﬁ%&%@%@%%@w @@géww@m@nﬁ% 24 & PHATQ8 3pedi t i on

accoy di ngA OmBbidR RcoIR 16 ahPEnAGHAM S TRE § OIRL:ER Whehixture

principle is chosen fromcalcitonin, insulin, |ow
corgrEseriram Suei3ghe byhwpight of theearymhm@@lmotl pbsorptignanbancely t e

glpoﬁ y ﬁLA %g&é%icg&rdﬁ{g to aH}; 81{6 St'cPims ?t& 2 %ﬁer«%n the biguanide |

is chosen from metformin, phenformin and chlorhexidine and pharmaceutically acceptable
salts thereof.

6. A composition according to claim 5, wherein the biguanide is chosen from
metformin, phenformin, chlorhexidine and pharmaceutically acceptable salts thereof.

7. A composition according to any preceding claim, wherein the mixture is in
the form of a solution or a microparticulate dispersion.

8. A composition according to any preceding claim, wherein the
mixture is in solid form.

9. A composition according to any one of claims 1 to 8, wherein the active
macromolecular principle is a polypeptide or protein, polynucleotide, polysaccharide or a

mixture thereof.



hor rone and par at hyroi d hornone or anal ogues or
fragnments thereof. 11. A conposition according to

w@ k@i ovBo6 where the active nmacronol ecul ar  pri PCT/GB007900539
insulin, calcitonin or parathyroid hor mone or an
anal ogue or a derivative ? eof . 12. A conposition
according to claim 11, mhere the active
macronol ecul ar principle is insulin or an anal ogue or
deri y@ti V& cbh@bS&dn ackSrdir 6 QEHQ@' @vh&@ tl?ecééﬁ(zéjfnggrohﬁle@ﬁ‘lﬁr
preceding claim for usein the therapeutic. or

PrficiR)m dsthogent frasp eateitmmin finsu lhwmmiecmﬂar airei ght hertaoigy erythaopoeitin,

t omatjc
8oy <ApBLARRAT haB, LEARGE G pdhe i P, RgiEb S
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bi gu or a. harna eutlc able sal t
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Cher Eof | A &pEBPirRcENAimecp flme Aev g s achivy magropgiseular
pradcTa s 1QSLﬁiﬂnC§HI'&{oninrb ?ﬁra@ﬂ&@@ USrAGAI 3 Th @Ralfhc®hn RaRE L ive

for the absorptlon 0 macr onol ecul es across the
thewpbstinal wall. 15. Use of an aromatic al cohol chosen

fro ropy| S . AR nd

ter 1 ot + O cofifosi@tuceidhe GLla R W RABLOMIERENT
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Sauchis AT ekes e 0 abtdrEIgR eife e D8R be DofPeutic
oxcmgnasﬁu tihtrBéht JE tHeWanFB 6f STRhESddyar principle, in

order to enhance absorption of the active

macr bhol €if Hr2 Pharm %qefs}{) igal pornppsitins, ofanapmatic Aeghehphosen from
plgﬁﬂy allg‘@ B}lLIJZng R%H‘Ah{ﬂg 18 aﬁ(!l éérf@g%% tﬂére(gf?’h g@tﬂﬁf N tlpa Biguanide

nD ec /active ~macrono
or@uﬁ@nbwutx@lla apapiaplepalt dere, qapdtle bﬁenhpndlg{gnlnclsekublhdpof the
e or a mxture thereof. Use. .accordi ng
Bl BEGT bl oSl SFRERs Forls pryBida S
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|nsul nol ecul ar

fro cm
hep q?taﬂ FEFBEC Cﬁho gﬁami%%w@p ]ogvf\’ilﬁsfi BHT, BHA and
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16.  Use according to claims 14 or 15, wherein the molecule(s)/active
macromolecular principle to be absorbed is a polypeptide or protein, polynucleotide,
polysaccharide or a mixture thereof.

17.  Use according to claim 16, wherein the molecule(s)/active macromolecular
principle to be absorbed is chosen from calcitonin, insulin, low molecular weight heparin,
erythropoeitin, granulocyte colony stimulating factor, interferon, C-peptide, GLP-1, human
growth hormone and parathyroid hormone or analogues or fragments thereof.

18.  Use according to claim 17, wherein the molecule(s)/active



19. Use according to claim 18, wherein the

nol ecul e(s)/active macronol ecul ar principle to be
w@b®owoissds i s i nsul in or an anal ogue or fragmeneCT/GB2007/000539

thereof. 20. Use according to any one of clains 14 to

19, wherein the conposition onpri ses | ess than 5% by

wei ght of water. 21. Use acc&?di ng to clains 14 to 19,

whi ch conprises incorporating the active
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nmacopolsekr pandiple $d By dbsgrbed issasulin@bh eflogie®d A SGkbitithdeof,
to 13. 23. A nethod

o0 DELL e AR AR Boa Shcfis 1 i Wi e Samgpison

c6theRSs Rosd ﬂl@@lsﬂhiyawex@h/t cﬁ“@s‘ﬁké@' stration of a conposition
according to any of clains 1 to 13. 24. Use of an

acti vk ma ?%Pféélgl taelagps Htiopl9% whishsempfisasindongariting the active
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enhancer chosen
sqjulidmabes rrmyogdrﬁmﬂaaie Higpkereixy ot sl asehid. ( BHT) but yl at ed

hydr oxy api sol B and, anal o ues and. derivative
Cher oot .y dregbine i u SR BT 3 ih e cgtolefuta principle
i YRR afhtcheﬂétﬂldd @wﬁ@ém&ﬁmg@hhg ’éd‘b@fcﬁﬁbftlent a%%ﬂ%'sﬁoﬂfas defined

i ncreasing the solubility of the aromatic al coh
ma%’é’é)lnf)f)f%lﬁm@n]h@ﬂéer in an aqueous medi umin the

prepsy at | re
o abg o R?ne@ﬁod%f 'ﬁ%?ﬁr%‘c{g{:ﬁ%m{/ sg&fﬁ% fr01[n] e@hp‘ﬁ@ﬂ oPHisease treatable
bmdmmlsp‘a@orccbfcvsc@mﬁosmnn eedocdingtoi anyafidlai?iH to Bn ar omati c

I t h h f [ . .
Gat T 2be, R Pin R AR lec EBT a0 R BB rtinerpeptide,
Ghpdr @)gynlﬁmls HeecofBlifroatatic aloehdd @b@ﬁptﬂiﬂ@nﬁﬁfcbl\/@fdséfﬁﬁom propyl
Q E’éf m xtures thereof; and guani de or a
g% Hlatgdt hydraxy teluene BRI .dusvpted hmrpémmsolfé GHAA) edymalogues
arl QA thek b, Gt QhikRkdsi thafedt arddEniBh LR diG pﬁﬁlaﬁﬁulgﬁtwally

absorpti on enhancer in an aqueous —medi um ‘i n
aqseRiple salt bareof , @pﬁﬁ@pmmmng e solubility @a:hmmauc alcohol

f l.c
b R
trepiinbreito€ diabetty| at ed hydr oxy toluene (BHT), butyl ated
hydr sI BHA) and . anal ogue nd derivatives
Cherint - Ui o b e BmalsF ot Poge o g o Cajeligin and PTEE
amamaﬁ\;ﬁﬁbﬁﬁo‘l} é‘ll)sioivptféﬁ CRRI R c%o §Al ﬁo%ﬁggp%allatecﬁﬁgme@ h9froxy

I ncreasing the solubility of the
topenre EEI B %}a@@@g@gfdrozg anisole (BHA) and analogues and derivatives thereof, or

mixtures thereof; and a biguanide or a pharmaceutically acceptable salt thereof , capable of

increasing the solubility of the aromatic alcohol absorption enhancer in an aqueous medium
in the preparation of a medicament for the treatment of osteoporosis.

26.  Use of calcitonin, an aromatic alcohol absorption enhancer chosen from
propyl gallate, butylated hydroxy toluene (BHT), butylated hydroxy anisole (BHA) and
analogues and derivatives thereof, or mixtures thereof; and a biguanide or a

pharmaceutically acceptable salt thereof , capable of increasing the solubility of the



aromati c al cohol absorption enhancer in an aqueous
mediumin the preparation of a nedicanment for the

wo e@anysnd of osteoarthritis. 27. Use of an ack@€weB2007/000539
macr onol ecul ar princi ple chosen from peptide YY,
oxyntonodul in and a m xture ﬁereof; an aromatic
al cohol absorpti on enhancer osen from propyl
gal late, butylated hydroxy toluene (BHT), butylated

afonehtio §heoRali &%r&l&Mm;eﬁﬁfjarﬁdalﬁé&ﬂ WeRlaRth 6e fe‘bgltah&? 5f a

t hereof, or mxtures thereof; and a biguani de or
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