10 January 2007 1 Inprovenents In and Relating to Medicinal Conpositions
The present. invention relates to nedicinal conpositions conprising fibre
bul ki ng agents. 5 Ingestible fibre- conpositions for the relief of gastric
and di gestive dysfunctions.are known. Exanples of such® conpositions

i nclude granular psylliumhusk fibre (ispaghula) intendet? daupey QG7rred in
measured anounts la into a volune of liquid, usually water or soft drinks.
After stirring, the drinking conposition ils intended to be quickly inbibed
due to the propensity of the ispaghula to absorb water readily and swell
to forma viscous gel-like mass. It is the property of water absorption

whi ch has 1s the':ﬁ'ﬂﬂuﬁbmc‘dﬂ imhei? tid IMedieinspCcohmpositicimnt ai ni ng
i ngesti bl e conposTtions for gastric an l gestive dysfunctions. once the

fibre or sacaharide- containing conposition has absorbed water to produce
the gel-like nB&S, présedmsinveantiieinat relaltyss aldbhedibaih21 éodpasisicand s

L evi ate consti g Eo KRS8 APtV yor unct Lons. of her for b, _such

as capsulessforms for ingestion, are 25 also available, such capsules
D e 900 8= U S e IR 1 S

vi scous nmass. and digestive dysfunctiens are known.  Examples of such
' ' compositions include granular psyllium husk fibre
(ispaghula) intended to be stirred in measured amounts
10 - into a volume of liguid, usually water or soft drinks.
After stirring, the drinking composition is intended to be
guickly imbibed due to the propemsity of the ispaghula to
absorb water readily and swell to form a wviscous gel-like
mass. It is the.propérty of water abscorption which has
15 the desired characteristic of £fibre or saccharide-
éoﬁt;aining ingestible compositions for gastric and
digestive dysfunctions. Once the fibre or saccharide-
containing composition has absorbed water to produce the
gel-like wmasse, the mass is relatively ihsoluble and
20 fibrous, and is transported through the gut quickly with
minimal digesticn, helping to alleviate constipation and

other digestive dysfunctions.-

other forms, such as capasules forms for ingestion, are
25 alse available, such capsules being ‘deslgned to be broken
down in the gut, wherein the released fibre or saccharide
bulking agent absorbs water from the gut to form the

vipcous mass.

30 However, for beneficial ease-of-use properties, a
particulate form is particularly advantageous to the end
user, as this can be stirred into a volume of liquid, for
a mora pleasant taste, and the granular form of the fibre




30 However,
particul arly advantageous to the end wuser, as this can be stirred into a

vol une of

liquid, for a nore pleasant taste, and the granular form of the

for beneficial ease-of-use properties, a particulate formis

fibre 10 January 2007 absorbs water fromthe gut nore quickly than a

capsul e

form However, there are a nunber of problens intJaredni?P07usi ng a

granular formof the fibre-containing ingestible conpositions. 5

Primarily, it is desirable for the i ngesti%l e conpositions
easily in liquid, for the user's convenience and/or so that the resultant
and/ or easier to swallow. Any new conposition nust
be as 3.0 goodikmerbs pasfen afrgm bbet gutt mare aricklngtbanpasitarmsie in
this respect. gecondl g, the -hapglino,Qf éﬂ%@bé@%};&@b@eﬁb bl oAl l& glgh! Ng

conmpositions i's not straightforward. For exanp

drink is nore pal atabl e

e In comercila

product i on i spRfREa s ssrdnekar t ferm | ebptipyfitnecsapraining pgathifleng
agent pol yvi nylompyetibgdene are added. These steps aid handling of the

conpositions duri'ng manufacturing, before the isopropyl alcohol is renoved
prior to pfickaging the product for 20 sale. The granul ation also aids the
di spersion of gfemaisppghitaiisndespramielferothd iitigedsipleOrodyoditgesia on.

al cohol . ncreases

t he cost E)Peplrquﬂ?uggﬁg’%% %(rja?n#ei t isgj'qb?ﬂ%g‘?in%%fgﬁéfgé‘lf”éb%o'fcrfvs‘%?algfi rabl e

However ,

froman envirambhval so that the resultant drink is more palatable
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and/or eagier to swallow. Any new composition wmust be as
good ag or, preferably, better than, existing compositioups
in this respect.

Secondly., the handling of some ingestiblae fibre-
containing compositions is not straightforward. For
example in commercial production ispaghula is milled then
isopropyl alcochol and a granulating agent polyvinyl
pyrollidone are added. These steps aid hapdling of the
compositions during manufacturing, before th'a iscpzropyl
aleohol is removed prior to packaging the product £or
gale. ‘The granulation alsc aids the dispersion of the
iaﬁaghula into a wvolume of liquid, prior to ingestion.
However, the use of the granulating agent and isopropyl
aleohol increases the cost of produc'tion and the use of
the iscpropyl alcchol is undesirable from an environmental
and a health and safety perspective.

Thug, from the foregoing, it is apparent that there is a
naed for the provision of an ingestible compeosition which
comprises a fibre bulking agent, in which the ingestible
composition disperses easily in an aguecus liquid and/or

is of improved manufacture.

t o- di sperse



25 and a health and safety perspective. Thus, fromthe foregoing, it is
apparent that there is a need for the provision of an ingestible
conposition which conprises a fibre bulking agent, in which the ingestible
30 conposition disperses easily in an aqueous liquid and/or -is of

i mproved manufacture. 10 January 2007 3 It has now been Wel2awa¥®7t hat an
i ngestible conposition conprising a psyllsum husk fibre bul king agent

(i spaghula), colloidal silica in conjunction with an ingestible
surfactant, can offer benefit in the s nanufacture of the ingestible

conposition, aRd §AR ARENGARE JJ&xﬁﬁh%daEh % gtrmét LBt PFPORI ti ONn

dlsperses in water or other ingestib erefore, according to the
'present invenFRBRTLRERS | sa i oPPYblived éwﬁi‘ngegftl?lfﬁ e ®udpaBsti oRgent

conpri sing i spggRbgnuiag!,! Obdﬁhoﬂéi CagNeadnih NARMjublce i SH' f @gtRNtan
wherein said conpoSitionis in a formso that in usée it is dispersed in

liquid prior tanBREEIPLEN. ForfiReCHitesentdtof BEER arPenRfdsti biB sitha and

an ingesti#l emﬁﬂﬁfﬁ&&&ﬁ&% CRT Cafeer Shghiitibant cofBos S04, 01 Hrd, can

benefits. For. exa the ternar nposi ti on,of the ispaghul a, has -
out st andi ng meipﬁﬁggﬁﬁy e o RS eg dﬁﬂ'g theyinge Fg o8} tton

exanpl e by 20dssppkeebl endivager soi- tatler iheesiible Nukkiag agent i's a
natural ingestible fibre (by which termwe include herein fibre extracts).
Therefore, according to the present inventicn thare is
10 provided an ingestible composition comprising ispaghula,
colloidal silica and an ingestible surfactant wherein said
composition is in a form go that in use it is dispersed in
a liquid prior to ingestion.

1§ The presence of both an ingestible silica and an
ingestzble surfactant can confer significant, eg
aynerg:.stic, benefits. Por, example, the ternary
composition of the igpaghula has outstanding wettability
properties, and is eaey to wanufacture, for example by

20 simple blending.

Suitably the fibre bulking agent is a natural ingestible

£ibre (by which term we include herein fibre extracts).

‘'Plant-darived fibre bulking agents from psayllium husk
258 fibre (ispaghula) are used.

30




Pl ant -derived fibre bul king agents from psylliumhusk 25 fibre (ispaghul a)
are used. 30 1' 10 January 2007 4 The ispaghula nmay conprise whol e

i spaghul a seeds, but preferably at |east part of the ispaghula conprises
separated i spaghul a seed husks. Mre preferably the ispaghula conprises at
| east 50% wt separated ispagliula 5 husks, nost preferabl i &nupeadlirgso, w
separated i spaghU a husks. Suitably the remai nder of the ispaghul a
conprises other seed parts and/or other i%paghula plant materials-_In
preferred conpositions the seed kernels thensel ves have been substantially
renoved to | eave the husks. a0 15 20 25 30 r 10 January 2007 S
suitably the fThee iapadnglageny | sopprbamt whole hdsphahela | iseedsonparstti on
i n an anount I % pr ahbley I I'r ﬁg&h t
preferably at Qé%%é#%%%% 0 t%gaté%t aﬁgél\e/\gei gﬁt g@étﬁ?ﬁﬁ%&%i bfg s
conposition. SkPamptedt hkepaghelpysgedy Agdt- | s P emreffrahty the

ispaghula comprises at least S50% wt separated ispaghula

5 husks, most preferably at least $5% wt separated ispaghiila
‘husks. Suitably the remainder of the ispaghula compriseés
other seed parts and/or othexr ispaghula plant materials.
In preferred compositions the sced kernels themselves have
been substantially removed to leave the husks.
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i ngestible conmposition in an amount up to 90wt % 10 preferably up to SOw %
and nost preferably up to 75wt % of the total weight of the ingestible
conposition. 15 20 25 30 10 January 2007 6 Suitably the coll oi dal
silicais funed or precipitated synthetic or natural silica.” The silica
may be anmorphous or crystalline. s Suitably the nmean partd{8ngagig07of the
silicais at least 5nm preferably at |least 10nm Suitably the nean
particle size of the silicais up to 5m greferably up to 0.75m nore
preferably up to 0.5m 10 and nost preferably up to 0.2m One suitable
silica material is Syloid 244 which is anorphous silica, has a nean
particle size of about 3m and is provided by WR G ace & Co. Another
suitable 15 silica, materials is Silox 15,also fromWR G ace- & Co., and
whi ch has a nean particle size of about 4m Another suitable silica

material is Huher, z 49 i Ch.i a s Silic r J M _Huher
corporation an%“égﬁgg’lyns tM}O ra}-blcla:%te 1%%?%Jur#ﬁa# Zin%t ST S Ut agﬁe 8 ca
is Aerosil 200ihgesBeduesseomBosdiaion in eontwonst | e€s athaheds 05 1Mt

al umi na and5 haf:r%fer{%%l)f)aéé' (ilagsé' éﬁwgi-, 12:1&%51: preferably at least

40wttt of the total weight of the ingestible compositicn.

Suitably the fibre bulking agent is present in the
ingést:ible composition in an amount up ‘to SO0wts,

10 °~ preferably up toc BOwt%¥, and most preferably up to 75wt% of
the total weight of the ingestible composition.
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25 30 10 January 2007 7 The silica is colloidal silica (silicon dioxide),
and a preferred silicais a colloidal silica which is sold under the
trade mark CAB-o0-SIL, by Cabot Inc, USA. 5 suitably the specific surface
area of the silicais at |least 50nl gl, preferably at.least® 150 g"1.
suitably the specific surface area of the silica is up tol0JaRIOAY
preferably up to 300n2 gl nost preferably up to 10 200n2 Suitably the
silicais present in the ingestible conpagsition in an anount at | east
0.0w4, preferably at |east 0.05w % norfe preferably at |east OIw % and
nost is preferably at |least 0.25w4, of the total weight of the

ingestible' conpeosition. The upper limt of silica in the |ngest|ble

conposition Muitiedlep thelicokbeidadyishbicp tie SiredacrapPIRSiRidatad 20

in the ingestighl@ hWeAMROSHE | Rl h2bANRAN BHat 81 FiMa) ima @Jaera%mf?msto
2wt % nore preferably up to Iwt4r, and nost preferably up to O

the total wei Gt caratad 1 intyest | bl e conposition. 25 Preferably the
i ngestible surfactant is a pol yethyl ene-, polypropyl ene-, or

pol yoxyet hyl ens- based surfact ant Suitable p éyethy ne or
pol yoxyet hgl eFitabdy She JeRahRATSindey 8428 oPY TR IS1eSh JEorS dfpet
pol yoxyet hyl esams opitedfiratfiat tay demétesdsmis (pol ysorbates).

Suitably the mean particle size of the silica is up to
Sum, preferably up to 0.75um, more preferably up to 0.5um,

10 and most preferably up to 0.2pm.

One swuitable silica material is Syleid 244 which is
'amorphcus silica, has & wmean particle size of about 3um
and 4s provided by W R Grace & Co. Another suitable
15 silicd materials ip Silox 15,alsc from W R Grace - & Co.,

and which has a mean particle size of about 4pum.

Another suitable silica material is Huber Zep 49 which is
amorphous silica from J M Huber Corporation and contains
20 about 1 wt% alumina.

Another suitable Bilica is Aerosil 200 from Degussa
Company. It contains less than 0.05 wt¥ alumina and has a
mean particle size of 12 nm.

25

30



30 suitabl e polyethyl ene glycols have a nol ecul ar wei ght of between 200
and 40, 000, preferably between 200 and 1,000, and nore preferably between
200 and 600. Suitable 8 10 January 2007 polyethylene glycols include
MACROGOLD and MACROGOLUM pol yet hyl ene glycols sold, by |'Cl Surfactants, UK
Cther suitable surfactants include pol yoxyet hyl ene nonostelanyees200Znd

gl ycerol polyethylene glycol oxystearates. 5 Suitably the surfactant is
present in the ingestible conposition in._an amunt at |east 0.0lwt %
preferably at |east 0.05wt% nore preferably at |east 0.lwt %" and nost
preferably at least 0.2wt % of the total weight of the 10 ingestible

conposition. Suitably the surfactant .is pr.esent .in the ..n tible

conposi tion in BiF a*?‘l%]JTﬁa t%‘?ﬁ*/ﬁ’%alpr%ﬁéggblg?lgﬁc?ﬁ d%\ﬁggf?a#rbr@nd a
preferably up tgredatr¥eansdibied i of eodlbydab $iaiba Witith OF $dbd tuider

wei ght of the ingestihle c | t] en .the _surf ant i s polyethylene
glycol it is ﬁ:}%f Z‘Fég?ymﬁqgg%% %rié'h é\go‘gafﬁ&attgféag%ﬁo. W% nore -
preferably at least 0.3wt% of the total weight of the 20 ingestible
conposi tion. en.t syt fact ant, d polxg hyl_en lycal 1L, pref erably:
present is gnV\}ﬁﬁﬁﬁgﬁﬁp S f\ﬂ%%n'flr%res prtgferaé:ﬁgy%tf e 1345%\%3/3 %g he
total weight oficase 588° igihegeflerabdypatilsamt. 190wh g he surfactant is a

pol yoxyet hyl ene .sorbitan fatty

Suitably the specific surface area of the silica is up to
400m®> g, praferably up to 300m* g™ most preferably up to
10 200m® g™*.

Suitably the silica is present in the dingestiblae
composition in an amount at least 0.0lwt%, preferably at
least 0.05wt%, more preferably at least 0.1lwt?® and most

15 preferably at least 0.25wth, of the total weight of the
ing"éstible“ composition.

The upper limit of silica in the ingestibl'e compoaition
may be up to 11 wt%. ‘Suitably the silica may be present
20 in the ingestible composition in an amount up teo Swt%,
preferably up te 2wti¥, more preflerably up to 1wt¥, and
most preferably up to 0.6wt%, of the total weight of the

ingestible composition.

25 Preferably the ingestible surfactant is a polyethylene-,
poelypreopylere-, or polycxyethylena-based  surfactant.
Suitable polyethylena or polyoxyethylene-based surfactants
include polyethylene glycels and polyoxyethylene sorbitan
fatty acid esters (pelysorbates).

30
Suitable polyethylene glycols have a wolecular weight of
between 200 and 40,000, preferably betwaen 200 and 1,000,
and more preferably between 200 and €00. Buitable



acid ester
preferably at |east 0.05wm % and nost 30 preferably at |east 0.08wt % of
t he total
the surfactant is a pol yoxyethylene sorbigan fatty acid ester it is
preferably present in an amount up to 2wt% nore preferal Janygt 07w %
and nost preferably up to 0.5wm% of the total weight of the ingestibl
conposition. The Eercentages stated represent the total conplenent of

silica and sBpi¥e

it is preferably present in an anount at |east 0.01w % nor

Bt enehagliysolgy

e

wei ght of the ingestible conposition. 9 10 January 2007 Wen

e
t he
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conprise ing

CO-i i'ents such“as a bicarbonate for exanple

sodi um bi cashdbhabeée anrifagestitisl dnadivdle fool vexarailey lene incresttearates

flavouri ng,
conposi ti on 88&s9

or _.a iolour'n for t he ingestible

, exanpl e. 15_ Preferabl
geeLs tgpﬁyﬁth§ﬁ§ﬁﬁlggwﬁﬁlaﬁgﬁPFeﬂﬁéF?ﬁeferably t he

i ngesti ble conposition does not 20 contain polyvinyl pyrollidone.
Preferably the ingestible conposition does not contain any residue of
pol yvi nyl ~al Sohokblg5 The cowpbartanh iispapresemntr | inprefer ridegestB¥drm

such
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IEO%EO%%E&EK qkfpgésg%ohﬂtagfcﬁgégéuﬁhofﬁtggt%ﬁeféiahly at
least 0.05wt%, more preferably at least 0.1lwt%, and most
preferably at least 0.2wt%, of the total weight of the

ingestible composition.

Suitably the surfactant is present in the ingestible
composition in an amount up to 5wt%, preferably up to
3wt%, more preferably up to 2wt% and most preferably up to
1wt%, of the total weight of the ingestible composition.

When the surfactant is polyethylene glycol it is
preferably present is an amount at least 0.1wt%, more
preferably at least 0.3wt%, of the total weight of the

ingestible composition.

When the surfactant is polyethylene glycol it is
preferably present 1is an amount up to 2wt%, more
preferably up to 1.5wt%, of the total weight of the

ingestible composgition.

When the surfactant is a polyoxyethylene sorbitan fatty
acid ester it is preferably present in an amount at least
0.01wt%, more preferably at least 0.05wt%, and most
preferably at least 0.08wt%, of the total weight of the

ingestible composition.



before drinking. Suitably the conposition is provided in a particulate or
granul ar solid form for exanple as a powler or flakes, intended to be

m xed with water, prior 30 to ingestion by a user. Alternatively the
conposition may be provided as a capsul egfor dispersal in a liquid, for
drinking by a user. Preferably the conposition is provi d&tianyag 2007
particulate form 10 10 January 2007 In accordance wth a second aspect of
the present _invention there is provided met ho oi maki ng.an _ingestible
conposi ti on E8FPr i Sty SRIERGEE o Js%c@haﬁ"?ajcﬁéo’sy% Xt afERItAT i hykkYibl e
silica, and gpiigngestd Pl ¢ Sy f aebaBlabipe JRINAE COAPHS| Afothe eProf

bl ending the fibre or saccharide bulking agent with the ingestiblé silica
and the ingegwithl e meurd aqetaftrally Pupf écablwtho asdpmopyl rafdrably wBed

in the manufact re ef erabl y no .solvent, of any type i 4h_the
manuf act ure. “¥5 w;%"%trl\gbl ygﬁo g%‘leyvitrﬂr}:lalpyr%ﬂ?la%neoi%s t})sf%d i%#%%glﬁfe
manuf act us e. ciWabespitgber.ably no granul ating agent of any type is used 20

in the manufacture. The fibre or sacchari de bul king agent may be mlled
prior to the blending step, suitably to a nean particle size in the range

250-450m 25‘I‘he percentages stated represent the total complement of
the silica and surfactant, that is, summated if there is

more than one silica or surfactant in the composition.

10
The ingestible composition may further comprise ingestible
co-ingredients such as a bicarbonate for example sodium
bicarbonate, an ingestible acid, for example citric acid,
a flavouring, or a ceclouring, for example.

15

Preferably the ingestible composition does not contain a

granulating agent.

Most preferably the ingestible composition does not

20 contain polyvinyl pyrollidone.

Preferably the ingestible composition doces not contain any

residue of polyvinyl alcohol.

25 The composition is particularly preferred in a form such
that it is easily dispersed in a 1liquid such as water
before drinking. Suitably the composition is provided in
a particulate or granular solid form, for example as a
powder or flakes, intended to be mixed with water, prior

30 to ingestion by a user. Alternatively the composition may
be provided as a capsule for dispersal in a liquid, for

drinking by a user. Preferably the composition is

provided in a particulate form.




Preferably the nmethod does not include the granulation of the bul king
agent. The fibre or saccharide bul king agent may be subjected to 30 a
sterilization step prior to the blending step. Irradiation nay enpl oy
steamor, preferably, a radioactive sourgge, for exanple a y-radiation
source, for exanple from 11l 10 January 2007 a Cobal t-60 ol0 aMVHR0Y37
source. A suitable radiation dosage is up to 13 kGy, preferably 5-10 kGy.
The invention will now be described by way of exanple in 5 which the
following materials are used throughout: |spaghula - |spaghula husk

mat eri al obt gi,ne t ovat a en to a t
kernels to bgh r%rgoc{/oggiapﬂf%; %r%i a Wg(sEE {ra%ied,ag' :'g?gdi éj'ffgdtﬂvlﬁ hl‘étigéﬁit

radi ati on framvan€desi ulexe soiw cepadviadedsage matbodf choumakindyy,ams
descri bed in,PCT/GB% /02040, and mlled to .a mean particle size of |,

300- 400m CABTEESSFL (]l?r aTRTRAF kY 190 A GRIIHGIHAT P i iITPHav Plg S8R EHRI fi ¢

surface ageaplkihg ré@éﬁt}75ﬂ?2§ﬂggs%ibﬁ%nuéﬁfiéé?daﬁﬁiCEEOFiﬁéébti£¥é
TWEEN 60 (Trade Mark) - A pol yoxyefhylene sorbitan fatty acid ester,
manuf act ur edsbyfhrctanz0 TWEEReShoET e NEiklg -the piswxglethlerting ofle t an

fatty acid Sy g%nuég&t:fféfgdgy ﬂuqkin%r O%e?ﬁe %li¥%0| the25ingest:ible

silica and the ingestible surfactant.

10 Preferably nc  isopropyl alcohol is wused 1in the

manufacture.

More preferably no solvent of any type is used in the
manufacture.

15
Preferably no polyvinyl pyrollidone is used in the

manufacture.

More preferably no granulating agent of any type is used

20 in the manufacture.

The fibre or saccharide bulking agent may be milled prior
to the blending step, suitably to a mean particle size in
the range 250-450um.

25
Preferably the method does not include the granulation of

the bulking agent.

The fibre or saccharide bulking agent may be subjected to
30 a sterilization step prior toc the blending step.
Irradiation may employ steam or, preferably, a radioactive

source, for example a y-radiation source, for example from



Crenophore RH40 - dycerol polyethylene glycol oxysterate, manufactured by
BASF. Pricerine - Porcine glyerine, supplied by Uniquenma. 30 PEG 200 -

Pol yet hyl ene gl ycol, nol ecul ar weight approximately 200, manufactured by
Clariant. 12 10 January 2007 Liquid surfgctants were added slowy to the

i spaghula as it was being mixed in a donestic-style MAG M Janra él%ﬁfe
Mark). M xing was continued until the ispaghul a appeared evenly covered

(danpened). 5 Solid surfactants were ground in a pestle and nortar and
then added t@& tHP3LpaghuPs &¢I T P SRen Fo0SUTERYLE or28B2RLAT es.

The sanpl es %Eﬁgﬁﬁaﬁg%qgtqkiwjlﬁdyui dfkL8 M %ER,as above. 10 To the

i spaghul a bl en rfactant “as “descri be above was added a col |l oi dal
silica sanple (CAB-O-SIL) in an attenpt to dust the sanples dry and
i mprove flow_,characterjstics.(but also :

I as_ w | e seen -_.with the 15
unexpected r gg’tﬁ TR WAL H&Wprli)a?r a%?%??ﬁ‘?‘isggf WEe OF i %%?m%r%dﬁgt
were greatly whiRHOeM -£I¥0 B i Inft O ST L D Qs gt aGEogh@i@NuUl ating
agent was wused. 13 10 January 2007

Ispaghula - Ispaghula husk material obtained from Plantago
ovata, broken down to enable the seed kernels to be
removed. The material was dried, irradiated with vy-

10 radiation from a Caesium-137 source at a dosage rate of

about 7 kGy, as described in PCT/GB01/02040, and milled to

a mean particle size of 300-400um.

CAB-0-SIL. (Trade Mark) - A colloidal silica having a
15 specific surface area in the range 175-225m?’g™’

manufactured by Cabot Inc, USA,

TWEEN 60 (Trade Mark) - A polyoxyethylene sorbitan fatty

acid ester, manufactured by ICI.

20
TWEEN 80 (Trade Mark) - A polyoxyethylene sorbitan fatty
acid ester, manufactured by ICI.
Propylene glyceol.

25
Cremophore RH40 - Glycerol polyethylene glycol oxysterate,
manufactured by BASF.
Pricerine - Porcine glyerine, supplied by Uniquema.

30

PEG 200 - Polyethylene glycol, molecular weight

approximately 200, manufactured by Clariant.



Test methods 1. Wettability (dispersion in water) 5 This was the nost

i nportant test used to assess the effectiveness of each treatnent and
sinply involved slowy spreading an anount of the fornulation containing
3.59g ispaghula onto the surface of 150mi1i»f cold tap water 10 contained in
a 200ml Pyrex beaker, and recording the time taken for al0JanHaYAO%érial to
becone fully wetted without wusing any agitation to quicken the process. 2.
Wat er absorbency/swell volunme 15 This test éigwrnings %he.swell v.ol une

(m) or abil MEEE FUGhacfRREE oWEERe 35S Hat i §0i £hg |IBPIFLHR ¢ $5¢ or

the mechani §m of;@ChieRgOMmi-aRR0hH! & aBdebencestdisr yRldIMYRBAdUCtigfet O
this effect would certainly 1npact 20 on efficiency. The nmethod is as

foll ows: AddMagkof. i Spixcpnd awder cohtisgedvangdil wheofigpaglusta appeared
cont ai ning 1g_ispaghul a) t Om_ of..tap water in a 100nm measuring
cylinder, m Vteﬁ‘@%fg&&%ﬁ%?e&fj) (ic—ioﬁér}ﬁeﬁ’geda?n'd allowto stand. At 1 and 2 hours
m x agai ngsby gentle inversion, and allowto stand for a further 2 hours.

At the end of this period (4 hours fromstart), record the |evel of 30
muci | age/ gel Sicdichesumbacame cYeraderouRgpiichl 3 yPephils afd |maye-am- 30

per grame Ofthieipag&%é' t%4 t:]TQeJ‘}.‘QBQ”g)’lu?LQO7and placed in an oven (60-
' 70°C) for 30 minutes. The samples were then quickly
blended in the MAGIMIXER as above.
10
To the ispaghula blended with surfactant as described
above was added a colloidal silica sample (CAB-0-SIL) in
an attempt to dust the samples dry and improve flow
characteristics (but also - as will be seen - with the
15 unexpected result that the wetting characteristics of the

final product were greatly improved).

No granulation step took place; no granulating agent was

used.



3. Cel/flowrate on hydration This nmethod is used to gain an insight into
the rate of gel/nucilage formation. Although gelling is an inportant 5
attribute, the initial onset has been delayed in ingestible ispaghula
conpositions to allow the consumer to ingest it, over a period of a few
mnutes, as a palatable drink. 10 A wei ght of sanple contdalanuag 2008g
ispaghula is mxed into 150m cold tap water in a 200m beaker. At 5
mnute intervals after naking up, the time taken for 100m of the sanple
to run through a Flow Cup (No. 5) visconeter is recorded. This is
basically a BpassSmetBoWai ch holds 15 exactly 100ni, with a tapered bottom
| eading to a—standard-si zed hole. As a sanple gels, then the tinme taken
for 100m to flow through increases. 4. Carr's Index 20 Carr's index is a
measur enent of byl k. densi, f.. _phargaceyti cal wders, neasured in a

Copl ey Erwek 'TaﬁﬁgaagﬁgF%&éggﬁ?gﬁﬁﬂépnséﬁkf??eggmder is placed in a
vertical scylinder which is "tapped" in the nmachine to aid the 25

settlement of the powder, and the percentage change in volune neasured,
over the pred@biérnvasd st MRy i DGR, ILESHt | BERSf 0ECea@PS88RDI e

Exa le 1 3 n 1 ri f e tti ahi-lit.
spaghul a + PECosbo venERE. BEsPackt hrRaratale S iy Ap A1 LSy
spreading an amount of the formulation containing 3.5g

ispaghula onto the surface of 150ml of cold tap water
10 contained in a 200ml Pyrex beaker, and recording the time
taken for all the material to become fully wetted without

using any agitation to quicken the process.

2. Water absorbency/swell volume

15
This test determines the swell volume (ml) or ability of a
product to take up water. This is a key property for the
mechanism of action of ispaghula, and hence
disruption/reduction to this effect would certainly impact

20 on efficiency.

The method is as follows:

Add 1g of ispaghula (or the equivalent wt of product
25 containing 1g ispaghula) to 100ml of tap water in a 100ml
measuring cylinder, mix thoroughly by shaking and allow to
stand. At 1 and 2 hours mix again by gentle inversion,
and allow to stand for a further 2 hours. At the end of
this period (4 hours from start), record the level of
30 mucilage/gel in the measuring cylinder. Typically, this

will be 40-50ml per gramme of ispaghula.



and conpared with non-ternary conpositions. The 15 10 January 2007
wettability was neasured after 5 mnutes, 16-24 hours and 8 days; there is
reason fromwork on other conpositions to believe that wettability can
decrease as the interval from manufactureiincreases. 5 As will be seen,
there were three replicates. All three results are givenlQJpnpap 20071-3
below. In each test the neasurenent was of tine (secs) for a dose 10 of
treated ispaghul . to di spers ables 1-3 PEG 200 + CAB-O-SIL 5 mi na
after manuf agrurge&?§§%&8-rﬁt§l g Ngr -L(’\ﬂr’% PEG 200 levels (w% 0.3 0.5
0.4 5,5,57,5,6 0.8 7,8,76,55 1.2 6,4,4 6,7,7 Conparisons: no PEG 200,
no CAB-O SIL: 270, 310, 330 no PEG 200, 0.3 wt% CAB-O SIL: 165, 170, 165
0.4 wt % PEG 200g met@ARl OS5l uset2(;0 199in13% liqSi@lkaniary 2067 raws 200 +

CAB. O SI | 16,29 Mgt ! Go A0 U 21 EABGh SLkah 84 S Y0 1mB5C: 200
5 attribute, the initial onset has been delayed in
ingestible ispaghula compositions to allow the consumer to

ingest it, over a period of a few minutes, as a palatable

drink.

10 A weight of sample containing 3.5g ispaghula is mixed into
150ml cold tap water in a 200ml beaker. At 5 minute
‘intervals after making up, the time taken for 100ml of the
sample to run through a Flow Cup (No. 5) viscometer is
recorded. This is basically a brass cup which holds

15 exactly 100ml, with a tapered bottom leading to a
standard-sized hole. As a sample gels, then the time

taken for 100ml to flow through increases.

4. Carr’s Index
20
Carr's index is a measurement of bulk density of
pharmaceutical powders, measured in a Copley Erweka Tapped
Volumeter, model SVM-22. Powder is placed in a vertical
cylinder which is “tapped” in the machine to aid the
25 settlement of the powder, and the percentage change in
volume measured, over the predetermined test

period/regime, identical for each sample.

Example 1
30
In this series of tests the wetting ability of ternary

ispaghula + PEG 200 + CAB-0O-SIL compositions was assessed,

and compared with non-ternary <compositions. The




0.4 6,6,6 7,5,7 0.8 20,20,20 6,5,6 1.2 11,12,11 12,11,12 5 Conpari sons:
no PEG 200, no CAB-O SIL: not nmeasured no PEG 200, 0.3 wt% CAB-O SIL: 330,
330, 350 0.4 wt% PEG 200, no CAB-O SIL: 305, 320, 320 PEG 200 + CAB-O-SIL
8 days after manufacture 10 CAB-O-SIL levels (w% PEG 200 |evels wt%
0.3 0.5 0.4 11,12,11 10,6,7 0.8 25,25,30 8,8,8 1.2 22, Bolargany
Conparisons: no PEG 200, no CAB-O-SIL: 310, 300, 280 no PEG 200, O. 3 mﬁ@b
CAB-O SIL: 1800, 1200, 1740 15 0.4 w % PEG 200, no CAB-O-SIL ; 470, 480,
510 Exarrp|evgetmﬁ%llslewe‘ga%fmﬁegvgedeﬁét% Bxdgieces, blé - 26 eBoTREERNG0’
20 Lnstead ofy MEQIOLnand MlIfere H "4 Senkf LmbelRauaRy 2007
t hese tests |spa hul a"al'one was not te he resu gi ven

Tabl es 4-6 bdedvieAgailgt | weteagihi 1 eisy dazia:ne dee:asalsermat thasmtetrtvml Eseos)

for a dose 0%&&&3té¥Lré§B%%m£§gé3.Sg) to disperse (n=3). 5

As will be seen, there were three replicates. All three

results are given in Tables 1-3 below.

In each test the measurement was of time (secs) for a dose

10 of treated ispaghula (3.5g) to disperse.

Tables 1-3

PEG 200 + CAB-0-SIL 5 mins after manufacture

15
CAB-0-SIL levels (wt%)
PEG 200
levels (wt%) 0.3 0.5
0.4 5,5,5 7.5,6
0.8 7.8,7 6,5,5
1.2 6,4,4 6,7,7

Comparisons: no PEG 200, no CAB-0-SIL: 270, 310, 330
ne PEG 200, 0.3 wt% CAB-0-SIL: 165, 170, 165
0.4 wt% PEG 200, no CAB-O-SIL: 120, 130, 135



Tables 4-6 TWEEN 80 + CAB-O-SIL 5 mns after manufacture CAB-OSIL |evels
(% TWEEN 80 levels (% 0.3 0.5 0.09 21,16,17 20,17,20 0.14 7,7,8
8,5,8 0.20 4,4,5 4,4,4 10 Conparisons: no TWEEN 80, no CAB-O SIL: not
measured no TWEEN 80, 0.3 wt% CAB-O SIL: 180, 215, 225 0.09wt % TWEEN 80,
no CAB-O-SIL : 75, 80, 75 15 TWEEN 80 + CAB-O SIL 72 houltsJanuapt2007

manuf acture CAB-O-SIL levels (W% TWEEN 80 levels (% 0.3 0.5 0.09

25, 25,30 30,22,25 0.14 10,13,11 10,10,9 0.20 6,5,4 4,5,5 Conparisons: no
TWEEN 80, no CAB-O SIL: not neasured no TWEEN 80, 0.3 wt% CAB-O SIL: 495,
450, 480 20 00, T \ ng AR : January 2007
TVEEN 80 + CRESoRgo % ?;éﬁ Bl A6t Hodlzs ‘afbhr Shpdihckind (W% ~ TVEEN
80 0.3 0.5 levels (M%)

CAB-0O-SIL levels (wt%)
PEG 200
levels (wt%) 0.3 0.5
0.4 6,6,6 7:.5,7
0.8 20,20,20 6,5,6
1.2 11,12,11 12,11,12

5 Comparisons: no PEG 200, no CAB-0-SIL: not measured
no PEG 200, 0.3 wt% CAB-0-8SIL: 330, 330, 350
0.4 wts PEG 200, no CAB-0O-SIL: 305, 320, 320

PEG 200 + CAB-0-SIL 8 days after manufacture

10
CAB-0-S8IL levels (wt%)
PEG 200
levels (wt%) 0.3 0.5
0.4 11,12,11 10,6,7
0.8 25,25,30 8,8,8
1.2 22,30,26 15,17,15
Cdmparisons: no PEG 200, no CAB-0-SIL: 310, 300, 280
no PEG 200, 0.3 wt% CAB-O-SIL: 1800, 1200,
1740
15 0.4 wt% PEG 200, no CAB-O-SIL : 470, 480, 510

Example 2

This series of tests were as Example 1, but used TWEEN 80

20 instead of PEG 200, and different time intervals. In



0.09 36, 27,32 35,35,35 0.14 10,10,12 10,9,8 0.20 7,7,6 4,5,5 5
Conparisons: no TWEEN 80, no CAB-O SIL: not neasured no TWEEN 80, 0.3 wt %
CAB-O- SIL: 735, 795, 930 0.09wt % TWEEN 80, no CAB-O-SIL : 75, 67, 78
Again the results for the ternary systemmare remarkable, 10 nuch better
than either binary system Exanple 3 This test was used HJanwan 30070
assess long term 15 wettability properties. CQbviously such properties are
extrenely inmportant for a comercial _product. As before, each experinent
enpl oyed” 3. 5§GD6FS sl LSPRILLRR 26RPEsiHECextepEethat ¥ fﬁ%ug’géu
vol une test lge 20.Qfn COAPOSLIEAN M5 YSEy. ThALOMPOSLAT @RS WISl gged 1 n
a cycling oven, cycling between 4C and 30C. Thé sanples were tested

i mredi at el y measprependt i vas abf ertimeredkecisncubari an ideseheofyctregtad
oven, and after _3 nt i_ncubatiagn the cycling oven. As an exception,
corrpositionslf’ﬁéﬁﬁgﬁﬁgqéﬁégé %ﬂ%ﬁé’%@@ 2(6’0_'3;’9 10 January 2007 were
tested ingediately and after 9 weeks incubation only. The results of the
experiment are shown in Table 7. 20 10 January 2007 Ug NHU .-I NOL tO
NO ONJ"~U IONNdt C Tables 4-6

TWEEN 80 + CAB-0-SIL 5 mins after manufacture

CAB-0-SIL levels (wt%)
TWEEN BO
levels (wt%) 0.3 0.5
0.09 21,16,17 20,17,20
0.14 7,7.,8 8,5,8
0.20 4,4,5 4,4,4

10
Comparisons: no TWEEN 80, no CAB-0-SIL: not measured
no TWEEN 80, 0.3 wt% CAB-O-SIL: 180, 215, 225
0.09wt% TWEEN 80, no CAB-O-SIL : 75, 80, 75

15 TWEEN 80 + CAB-0-8IL 72 hours after manufacture

CAB-0-SIL levels (wt%)
TWEEN 80
levels (wt%) 0.3 0.5
0.09 25,25,30 30,22,25
0.14 10,13,11 10,10,9
0.20 6,5,4 4,5,5

Comparisons: no TWEEN 80, no CAB-0-SIL: not measured
20 0.09wt% TWEEN 80, no CAB-O-SIL : 63, 70, 60
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TWEEN 80 + CAB-0-SIL 7 days after manufacture

CAB-0-SIL levels (wtk)
TWEEN 80 0.3 0.5
levels (wt%) |
0.09 36,27,32 35,35,35
0.14 10,10,12 10,9.,8
0.20 7:7,6 4,5,5

Comparisons: no TWEEN 80, no CAB-0-SIL: not measured
no TWEEN 80, 0.3 wt% CAB-0O-8IL: 735, 795, 930
0.09wt% TWEEN 80, no CAB-0O-SIL : 75, 67, 78

Again the results for the ternary system are remarkable,

much better than either binary system.

Example 3

This test was used primarily to assess 1long term
wettability properties. Obviously such properties are

extremely important for a commercial product.

Ags before, each experiment employed 3.5g of ispaghula in
the composition, except that for the swell volume test 1g

of composition was used.

The compositions were placed in a cycling oven, cycling
between 4°C and 30°C. The gamples were tested immediately
on preparation, after 5 weeks incubation in the cycling
oven, and after 3 months incubation the cycling oven. As

an exception, compositions including CAB-0O-SIL and PEG 200

H

N
m
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were tested immediately and after 9 weeks incubaticn only.

The results of the experiment are shown in Table 7.
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The results show that the addition of all of the tested conbinations of
ingestible silica in conbination with an ingestible surfactant,
substantially reduces the time taken for2%he ispaghula tH ¢ansigerd¥7in a
150nmL. beaker of 5 cold water (wettability). The wettability tine is

significantly reduced on-initial testing and remajns _reduced _thyough the 5
week sanples and the 3 mon{d. sanples. 10 In partjculpr, polyethylene
glycol and TWEEN in conbi nation (wi th, CAR; OQl L shgw a . mafked_abjlity to
reduce the wettability]|ti @é’cﬁfﬁmtré‘at ed’ i gpaghul & hu8k conpared to other
conbi nations of surfactant wwth CAB-O SIIL. The results t e indicate
that ingestible corrposit%@ 15 qgonpri siing surfactant| plu G SIL m xed
with ispaghula husk are¢ @lis0 _shelf |stable at amhient| tenpefatures
(bet ween 4C and 30C) over, & gust ai ned, perj od of t|i ge. - EX 20 The
tests corresponded to thdﬂsﬁ' . Bxanpl® 3 ‘bu the | Tonposi ti ere tested
by i ncubating at 40C in %gincubati ng oven, The |sanpl es st ed
i medi ately on "
- —_—
2338 |5 | |z |3 < 5
& B
&5 .
OHGS ) (3] w [je] o~
gﬁag ba) 0 — ™ ™~
N
[]
'g‘:»
b
a | oo
88 s |z |g |2 |§
fzee
w £
A
22EY [T (3 |3 |% |
wm
ge
O .
2030 < S Q = -
OLJ 3
B
by
Flew o
5 gﬁgg 518 [& |3 & | @ 3
° <
o (]
© =
ik
2 a:-u“&'
g eod s S |S | S | = s
[ ~—
S I
‘dg? o =) w ~ ~ =]
g‘ S§E&
I
& d n [$9d [EFaEt S o
-§ : 58 §8 (EL1 &8 BE g )
-E o0 g c;'t_:‘\g - ?o' é %g
S S P50 L A I
™~ 0 58 |83 g o Sg PR
of & B (83l%c 185 | 82 | 4] d.| &2
~ & 8 ol als 0 > < 6% R n
ﬁ 3 4&‘% OO’J a 8”3«-1 ﬁ§ --?IQ‘ 00!—1
B ) Erle 86+ 84+ am+aj+Os]edla + + 0




preparation, after 5 weeks incubation and after 3 nonths 25 incubation. As
an exception, conpositions containing CAB- 0-SIL and PEG 200 were tested
i Mmedi ately and after 9 weeks incubation only. The results of the
experinment are shown in Table B. 30 22 1§, January 2007 Uy Nr" UO.H W
O,HM 34)~4) CMNMCN OLHW 4~wow 1 >0 Hni@anyay 28074 U N
10 ~-Dd U to NQ.JI) 'i .-INMN 4 M3 mo" NIiDONNON r/~
IC." CNCMInNnN CNwr: MLOU 341 ~NNN'V M
The results show that "the addition of all of the tested
combinations of ingestible silica in combination with an
ingestible sgurfactant, substantially reduces the time
taken for the ispaghula to disperse in a 150ml beaker of
5 cold water (wettability). The wettability time is
significantly reduced on initial testing and remains
reduced through the 5 week samples and the 3 month

samples.

10 In particular, polyethylene glycol and TWEEN in
combination with CAB-0-SIL show a marked ability to'reduce
the wettability time of untreated ispaghula husk compared
to other combinations of surfactant with CAB-0-SIL. The
results therefore indicate that ingestible compositions

15 comprising surfactant plus CAB-0O-SIL mixed with ispaghula
husk are also shelf stable at ambient temperatures

(between 4°C and 30°C) over a sustained period of time.

Example 4
20

The tests corresponded to those of Example 3 but the
compositions were tested by incubating at 40°C in an
incubating oven. The samples were tested immediately on
preparation, after 5 weeks incubation and after 3 wmonths
25 incubation. As an exception, compositions containing CAB-
O0-SIL and PEG 200 were tested immediately and after 9
weeks incubation only. The results of the experiment are

shown in Table 8.

30
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I ngesti bl e conposition conprising ispaghula, colloidal silica, and an

i ngestible surfactant wherein said conpogitionis in a formso that in use
it is io dispersed in aliquid prior to ingestion. 2. An ingestible
conposition according to claim1l wherein said conposition in particulate

or granul ag f 5 3.' An ingestible conposition as clainmed in any
pr ecedi ng EcIz%-?-"'gj-ﬁj-.i'erei n the particle size of the silica is between Snm

and 5m 4. An ingestible conposition as clainmed in any preceding 20 claim
wherein the spbci g SULLaegedpd Ofednp®stbibf? dmprising ispaghuia,
colloidal silica, and an ingestible surfactant wherein
said. composition is in a form so that in use it is
10 dispersed in a liquid prior to ingestion.

2. An ingestible composition according to elaim 1 wherein
said compositicon in particulate or granular form.

15 3., An ingestible composié:i.on as claimed in any preceding
‘c¢laim wharein the particle size of the silica is between

Snom and Spm.

4. An ingestible composition as claimed in any preceding
20 claim wherein the specific purface ares of the gilica igm
betwaen 50 and 400gm™. '

5. An ingestible compogition as claimed in any preceding
claim wherein the silica is present in an amount of

25 Dbetwegen 0.01lwt¥ and Swet% of the total weight of the
ingestible composition.

6. An ingestible composition am claimed in any preceding
claim, wherain the ingestible gsurfactant is a

30 polyethylene-, polypropylene-, or polyexyethylene-based
surfactant. )

7. An ingestible composition as claimed in claim 211
wherein the polyethylene-based surfactant is a

35 polyethylene glycol. .




bet ween 50 and 400gm 2. S. An ingestible conposition as clained in any
preceding claimwherein the silicais present in an anmount of 25 between
O dw%and Sw % of the total weight of the ingestible conposition. 6. An
i ngestible conposition as claimed in any preceding .claim wherein the

i ngestible surfactant is a 30 polyethyl ene-, polypropylem@Jaany2007

pol yoxyet hyl ene-based surfactant. 7. An ingestible conposition as cl ai med
inclaimi1l wherein the polyethyl ene-based surfactant is a 35

pol yet hyl ene glycol. M 10 January 2007 24 5 8. An ingestible conposition
as claimed in claim1l2 wherein the polyethylene glycol has a nol ecul ar

wei ght of sbetaﬂeemﬁoolﬁgwaﬂﬁﬁoocoﬁpemf&{ y aBet¢R8mhed 004 ﬁndcfaﬂnpo 12 9 AN
i ngesti ble conposition as clained claimli to vvherelnt

pol yoxyet hyl erf@e%aE EB?fEE%E?ﬁhYJse%? %%X%Fh?/lwfé’éﬁﬁ waiohst ©f aci d-

eater. 10. An pdigasdin bieo campasi,bioon prefbpatBd bebwédmiztol ind WHEEELN the
surfactant is a pol yoxyethyl ene nonostearate 15 or a glycerol polyethylene

gl ycol oxystearate. 11. An ingestible conposition as clainmed in any
precedi ng cl &a.m wher dingedrd blegestmboeision agsandlaifmefr efgntclaimn 12anount
of betweeno0. Qhithla 4N e’ Opol Poh b M Ylhed’ oB2ckOELN0CS P! g

conposi ti
polyoxyathylene sorbitan fatty acid ester.

10. An ingestible composition as claimed in ¢laim 11,
wherein the surfactant is a polyoxyethylene monostearate
15 or a glycerol polyethylene glycol oxystearate,

11. An ingestible composition as claimed in any preceding

claim wherein the ingestible surfactant is present in an

amount of between 0.0lwt% and 5wt¥ of the total weight of
20 the ingestible compoaition.

12. An ingeetible compogition as claimed in claim 216

wherein the ingestible surfactant is polyethylene glycol

and is present in an amcunt of between:0.lwt% and 2wt¥ of
25 the total weight of the ingestible composition.

13. An ingestible composition as claimed in claim 16
wherein the surfactant is a polyoxyethylene sorbitan fatty
acld ester and is present in an amount of between iwt: ang
ao ZWt%j of the total weight of the ingeatible composition.19.:

14. A mati:od of making an ingestible compaa:i.t:ion
comprising ispaghula, ceolleoidal silica, and an ingestible
surfactant, the method comprising the step of blanding the
35 -ispaghula with the colloidal eilica and the ingestible
surfactant; preferably without the employment of isopropyl
alcohol or more preferably of any solvent; and preferably



12. An ingestible conposition as clained in claim16 wherein the

i ngestible surfactant is polyethylene glycol and is present in an anount

of betweenO.|lw % and 2w 4r of 2s the total weight of the ingestible
conposition. 13. An ingestible conposition as clainmed in claim16 wherein
the surfactant is a polyoxyethylene sorbitan fatty acid &3ganuand00ds
present in an anmount of between |w % and 30 2wt % of the total weight of the
ingestible conposition. 19. 14. A nethod &f naking an ingestible
conposition conprising ispaghula, colloidal silica, and an ingestible
surfactant, the nmethod conprising the stop of-blending the 35 ispaghul a
with the colloidal silica and the ingestibl surfactant., preferabl

wi t hout the® enpl mﬁ Bﬁel §8§ﬁ8§§9ﬁngal°%o Sﬁ"H 1 rgyﬁ?%}iec?%q: y °&f 'é?ﬁ?

sol vent; and ppefefenidbl vyl @£ amyagyadQDIti®p agentt hout the enpl oynment of

pol yvinyl pyrollidone or nore preferably of any granulating agent. 15. An’
i ngestible conposition or its manufacture substantially as described
herein. 10 151%. An ingestible composition or its manufacture

substantially as described herein.
10

15



