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2175205 ANTI - DI ARRHEA COVPCSI TI ONS The invention relates to anti-diarrhea
conpositions. Diarrhea is commonly treated either by adm nistering an.
absorptive material, which absorbs pathogenic bacteria, digestive enzypes, -
t oxi ne nd nutrlents fromthe 5 gastrointestinal tract; or by N f
acm m \ng an oral electrolyte/sugar repl-acenent fluid such as -t hat :

rec nnende by the World Health Organi zati on containing, per litre, 20g

gl 90\ nEq sodium 30 nEq bi carbonate and 20 nEq potassium (Chatterjee
et aI 78) Arch. Dis Child 53, 284). 10 The invention provides
an antl- i ar rhea conposition containing diarrhea synptomreduci ng amounts
of | ly.activated, finely powdered, hydrous nagnesi um al U%T??J%O$
sili ay belonging to the group of the attapulgites.or tot

the s Ites as absorptive material 15 capabl e of absorbing pathogenic

I ntestinal bacteria sodiumsalt, a potassiumsalt and a sugar. The
absorptive material is preferably al so capabl e of absorbi ng

di arrhea-associ ated viruses; intestinal toxins and gases. A nunber of

sui tabl e absorptive 20 materials are known. One such clay is known in its
unactivated formas Snectite, :

ANTI-DIARRHEA COMPOSITIONS

The invention relates to anti-diarrhea compositions.

Diarrhea is commonly treated either by administering an
absorptive material, which absorbs pathogenic bacteria,
digestive enzymes, toxines, and nutrients from the

5 gastrointestinal tract; or by administering an oral
electrolyte/sugar replacement fluid such as that recommended
by the World Health Organization containing, per litre, 20g
glucose, 90 mEq sodium, 30 mEq bicarbonate and 20 mEq
potassium (Chatterjee et al (1978) Arxch. Dis Child 53, 284).

10 The invention provides an anti-diarrhea composition
containing diarrhea symptom-reduCLng amounts of a thermally(
activated, finely powdered, hydrous magnesium alumlnlum
silicate clay belonging to the group of the attapulgites
or to the.group of the smectites as absorptive material

15 capable of absorbing pathogenic intestinal bacteria) a
sodium salt, a potassium salt and a sugar.

The absorptive material is preferably also

capable of absorbing diarrhea-associated viruses, intestinal
toxins and gases. A number of suitable absorptive

20 materials are known. One such clay is known in its

unactivated form as Smectite,



‘2 and has the,‘fdrnula [err] argillaceous clays, for exanple the
clay known in its unactivated formas nornoiron attapulgite further
Hhaned ATTA under its activated form This is also well-known as_a .
anf* diigrrhea absorptive material. The el ectrol yte/sugar conpgs&i i on
cot¥ai ns a potassiumsalt, a sodiumsalg,-and a sugar. Prefer/abl t he
two -salts are sodium chloride and potassiumchloride, '
‘gl ucose or dextrose..The 10 conposition preferably al so cont{ai ns .
bi car bonat It s h as igganiio Si nc e 1igG/sS U S
nornaH;F?&anSﬂBr Epﬂﬁﬁyﬁra ®, i&§iﬁ§%ﬁrst§fégg EE& pré € red%?L
sone neastdgtllabeoust alcal:ays;o o evexampleni ;thsreclﬁ)f onkn°§!au3|1ﬁg ﬂé’-s
sol i di fical | he, 466181 Ee it tHle¥ Unamed ATTA
reconstl?ﬁ?Fgﬂvg#ﬁgs %%ﬁ“ﬁgﬁ%cﬁgeve W@ﬁdg%%? éﬁ g he po ered naterlal i n
a noi st luedeesi itant apaalvapotucﬁom offhis dsimak -‘tﬂn Hebl-knpun,, as an
|ncIu n d ¢giing the electrolyte/sugar in
gﬂ?éh8§$hgﬂ% %r@yg go?ptlon for exanple the crysta

fornatlon met hod descrlbed |n Unlted St at es Pat ent. Speci fication No.
2642335.

The electrolyte/sugar composition contains a potassxum
salt, a sodium salt, and a sugar.

Preferably, ‘the two salts are sodium éhlo:ide and

'potassium chloride, and the sugar is glucose or dextrose. The

lOIcomposztzon pteferably also contains a bicarbonate salt such
- as sodium bicarbonate.

~Since the electrolyte/sugar is normally transported in
a dehydrated, powdered state, it is preferred that some
measure be taken to prevent moisture from causing
15 solidification of the powder, which would interfere with f£luid
- reconstitution. This can be achieved by enclosing the powdered
material in a moisture-resistant package such as one of
aluminium alloy, or by including a dessicating agent, or by
‘treating the electrolyte/sugar in a way which inhibits
moisture absorption, for example the crystal formation method
described in United States Patent Specification No. 2642335.
The latter two approaches offer the advantage of permitting
the use of low-cost packaging, e.g., waxed paper, which is not
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The latter twg approaches offer the advant age of permitting the use of

Iorfcost ekagN\ng, e.g., waxed paper, which is not completely = .

sture-r@si . The el ectrol yte/ sugar can be provided i n the .sane:
package ap yh¢ abkor ptive material or in a separate package. - (In the&éa&e
of separ el ppckages noi sture resi stance i s desirable for the absorptlve 7

the treat

iarrh a Each cka e is fornmulated to be reconstituted .

-

e

with 200 ?ﬁ"“B?‘eﬁﬁg& no§ REuzscaeRiakanty o he ielerrolybe(sudat fani ban

anpunt

rererai§ BPBaEats mRcds: o Enc #Rd of SpRfepltoReckBRRE RO

supbovbaed fmilmngamecmhagelm the iabsorgscinvie imaBerial or in

are presenesiatahecef disl dmmg:ab:lme&btrweoabsanguve mglterdad aslGeed)g/ |

sodi um :

60-120 nkq/l bicarbonate : 10-50 nkg/l ; potassium: 10-30 nEq/l.

In preferred enbodi nment s, the .conposition al so 15 contains a
suspendbng agent Geﬂ&p@al:llj!e the . absemuweanatﬁglalt.héheLelleshmldﬁesmd sugar are

hombgenegyy, v1d SRCAMduREs @cognii’&l aé‘tﬁl‘?@ﬂ\)@iﬁ?ﬁrﬁr 't?éa’dnﬂn!"a(ffeﬁmrﬁr%at he

absence of an agent,

bottom

such as Snectite tend to set

of aéE cB‘?ﬁ'@Hﬁe’rs \fﬂ@ﬂ‘lé&ﬁal%aemf anﬁh%fé#tedr@%?pﬂgmh(ﬂfoyéﬁ%s The

admi ni Straﬂsbﬁﬂtxve material is - preferably: provided in an amount -such that,

following reconstitutiun, it is present in a concentration of 2.5-15 g/l .

' 10 The electrolyte and sugar components are ‘preferably prov1ded in -amounts

such that, followmg reconstitution, they are present in the followmg.
concentration ranges .: glucose : 10-30 g/l ; sodlum : 60-120 mEq/l -
bicarbonate : 10-50 mEg/1 ; potassium : 10-30 mEq/l. '

In preferred embodiments, the composition also

15 contains a suspending agent -capable of fac‘ilitating the

suspension or homogeneous dispersion of  the absorptive
material in water 3 in the absence of such an agent, clays
such as Smectite tend to settle at the bottom of a container
when combined with water, rendering homogeneous administration
20 difficult. The suspending agent may be, for example, a
hydrocolloid (such as sodium carboxy methyl cellulose, xanthan
gum, hydroxy propyl methyl cellulose, polyethylené glycol, a
- dextrin, gum karaya, gum tragacanth, gum acacia, gum=guartcr'a
polysaccharide), a polyol (such as glycerin, propylene glycol
25 or sorbitol) or a surfactant (such as dioctyl sulphossucxnate,
. polysorbate-40 or sorbitan monooleate).

o

The suspending agent is provided in the same package

as the absorptive material, in an amount which, when the
composition is reconstituted, is present at a concentration of
300.25-1.0 g/1, in . the case of naturally occurmg hydrocolloids

such as xanthan gum, and 1.0-5.0 g/l, in the case of the other _

classes of agents. In some mstances, more than one suspending
agent can be used in conjunction. :_: -




20-difficult. The suspendi ng agent may be, for exanple, a hydrocolloid

(such as sodi um carboxy methyl cellul ose, xanthan gum hydrox oyyl

et hyl - cel l ul ose, polyethylene glycol, a dextrin, gum karaya

tr, gacankh gum acaci a, gum guar or a polysaccharlde) a ] l ich as
glyéérln propyl ene glycol 25 or sorbiTof)~or a surfactardft (.f s di octyl
sul phossuci nate, polysorbate-40 or sorbitan nonool eate). suspendi ng

agent is prOV|ded in the same package .as the absorptive
an amount: whi chI® w%%@ P cokBosithfon SYRRSALE| ¢ JiSFE

concent ra&¢r?90@it$68525of 0t§é| , mvenu:h@ncassarpf 210! Ydnt LGt Ulddlburing,
hydr ocol I@S such as _xant har] ﬁ r}h]and 1,0-5.0 g/l, in the case of the

ot her cl ass® °Bf13§eﬁp SHT S sﬁ%ﬁﬁ§§ more than one - ‘suspendi ng agent

can be used in conjunction. “4- In addition to ~the conponents Iis
bove, the conpositions of the invention can also contain colouring,

flavouri ng and swint eowdegr agent preparer dar dny pceppos it ity €orpgsack apihgr
packgw'E%Ea réﬂBkéé?%E@ihé“t@%é s&Qﬁgﬁﬁgpgngggﬂ%ég%Qt ?§g§“%§é”£arst

first placed in mXing mean r cube
placed in m1x1ng means, e.g., a P-K blender or cube blender.

The absorptive material is then added, and mixing carried out
for 10-20'minutes. The salts and sugar are then added} one at
a time, and mixing carried out for an additional 10-20
\_+0 - minutes. Any desired additional ingredients are then added and
' mixed, and the dry composition enclosed, in amounts to be
reconstituted to 200 ml, in sealed waxéd_pa-per, plastic, or

foil packages.

As mentioned above, an additional previous step can be
15  the crystal}ization water-resistance treatment of the salts,
as described in United States Patent Specification

No. 2642335,

_ In use individual packages are opened, mixed with
_ measured amounts of water, and taken orally. The number of
/20 packages administered per day will depend on such factors as
the age and body weight of the patient, and the Sevérity of

 the diarrhea.

: Generally, if a child weighs less than 5 kg, dosage is

_ ‘one package/day, with 1/2 pabkage_given initially, followed by -
25 1/3 package every 8 hours. For children weighing between 5 and
--10 kg, dosage is 1-2 packages per day, and for children
b 0 kg, dosage is 2 packages per day, with
initially, followed by 1/2 package

- weighing mor

* one packag
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The absqrptive material is then added, "and mixing carried out: for 10-20

m The salts and sugar are then added, one at a tine, and n1X|ng

c out for an additional 10-20 O m nutes. Any desired .

a nal ingredients are then added and m xed, and the dry conposgﬁl u/
encl os i.n ‘anpbunts to be reconstituBed to 200 m, in sealed waxed" *I
p astic, or foil packages. As nentioned above, an additional ’
pr vi 0US step can be- 15 the crystallization water-resistance, treatgent
of the-séalts, as Belpwcaingedexamplesypf cgompasditdons pafefhe invention.

Speci fi catiqn {9 t366e33cdistifeutedi 1ndudo nﬁpkéﬁe&aftreﬁ: omnqsbsmmd 2

wi th nmeasured anounts of. water, and taken gﬁg % aﬁ% %
packages ashuak ki eadyefer fonr WFM'gﬁéggnod QEERty %1%' t age"’gﬂae
body wei gcHfot heoh ?bsqr&tm@oh taﬁdsﬂvgﬁlvb)s Qo tdicf S menbeforfebaeal AyJ . i f

a child weighs Jess thap 5 g |s one ackage/ day, with 1/2 package
glvéﬁllnﬁxkﬂqﬂﬁt?0?¥%mkﬁ 417 §5° gﬁ? * 8 hours. For children

wei ghi ng between 5 and 10 kg,_dosage i's 1 2 packages per day, and for -
children wei ghing nore than 10 kg, dosage is 2 packages per day, with one

packag - initially, COMBOSIMIONW 1/2 package every 6 hours.
Ingredient ' : | Grams per Packet
Activated Smectite | N - 1.0
Sodium Chloride® | - 0.7 | \/
10  Potassium Chloride® - 0.3 |
Sodium Bicarbonate® | ' 0.5
Glucose Monohydrate? ' ) 4.0

*Equivalenf to 18 mEq Sodium/200 ml, 4 mEq Potassium per 200
' ml, 6 mEq Bicarbonate 200 ml and 4.0 gm Glucose/200 ml.

COMPOSITION 2

15 | o A B C D
Activated Smectite 1.0 1.0 1.0 1.0 W,
Sodium Chloride 0.7 0.7 0.7 0.7 |
Potassium Chloride 0.3 0.3 0.3 0.3
Sodium Bicarbonate 0.5 0.5 0.5 0.5

20 Glucose Monohydrate 4.0 4.0 4.0 4.0
Xanthan Gum ' ) - - - 0.05-0.2
Hydroky Propyl Methyl Cellulose . - - '0.5-1.0 -
4000 cps (Methocel) o '
Carbomer 934 g ' - 0.2-0.5 - -

25 Sodium Carboxy Methyl Cellulose 0.2-1.0. - -~ = -



5 Bel ow are exanpl es of conpositions of the invention. Each is to be .
rqconstltuted in 200 M of water. Corrp05|t|8n 2 actually gives four .-
sllightly . different rmulagy, A-D. while each gf conpositions 3 and 4
gl\éé 1Q-di fferemt formil ae; A-J. -5 Al units Jare in tterm of :grams per

packRdage. COVPOSI TI ON 1 <an‘f’edlcént © G ans per
Packet Acti vated Sng:t |,.Le Y o w B0 Sodium

Chl ori de =l . o o < ! *0.7 10 t PotasskumiChlori de

0.3 Sodi um Bi car bonate © ~ 095 &ucose

Monohydr at e 4.0 *Equivalent to 18 nEq

Sodi um 200 m , assiumpeL, 200 m, 6 nEq Bicarbonate 200 ml and 4.0
gm d ucose/ 200 r:l:l %(]\/I%LGBI '§I'.:II C]r\IIJ’Z %5 '_Q t t I CoS

A B ~ DAt VAted Sr%ctute 120 1.0
1.0 1.0 Sodi um ‘Chloride 0.7 0.7 0.7 0.7
Potassium Chloride = 0.3 0.3 o 0.3 0. 3 Sodi um

Bi car bonat e ] I (5(’5 o5 10.5°% 0.5 20 ducose
Monohydr at e - e ° < 4.0 4.0 4.0 °©
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Pot assi um Chl ori de 0.30 g 4.08 Sodi um

ride
0.66 g . 8. 98 Dextrose 4. 00,
54.42 Monohydrate 10 Xant han Gum .+ - 0.10 gé/
1. 36 -Maltpdext ri n _ 0.50-9 |
Tri posphat e - 0.09 g - % T 1.22 Sodi um Benzoafe/
Q.10 g 1.36 Actlvated Snectite 1.00
13.61 15 7.35 ¢ \ 10 0 -9-

The invention prOV|des relief fromthe synptons of diarr mhlle at
the sane tinme repl enishing el ectrol ytes, sugar and fl uid. Desplte t he

si mul t aneous or -near-si nul t aneous q?ngb? biog of the electrolyte/sugar
and 5 t he absorptive material, e e ectrolytes and sugar are not
absorbed to a deleterious degree by the absorptive nmaterial. Adm nistration

of ~both absorptive mat eri al and el ectrolyte/sugar is nore
effective in controlling diarrhea than the administration of
el ectrol yIngsediend one. 10 Amguate| ect rol yt . Wghght4Backet
absorptive conpositions do Weight/Packet
Sodium Citrate 0.60 g 8.16
5. Dihydrate
~ Potassium Chloride 0.30 g 4.08
_Sodihm Chloride 0.66 g 8.98
Dextrose | 4.00 g 54.42
Monohydrate
10,  Xanthan Gum 0.0 g 1.36
Maltodextrin 0.50 g 6.81
Calcium Triphosphate 0.09 g 1.22
Sodium Benzoate - 0.10 g 1.36
‘Activated Smectite 1.00 g 13.61

1s . _ 7.35 g ~ 100.00




not need to be admixed together prior to adni ni stration ; -al ternatively,

t he Lyo can be adm nistered separately, in inmmediate successionor.
W t N rty mnutes of each other. This method, li ke the nmethaod.
i nvgl providing both 15 conpositions adni xed together, IS -pk

effilect]i Ye {to both replace fluids and®l%®ctrolytes, and absorb harnful ol
gases,| /\Vifruses, bacteria, and toxins, while av0|d|ng del et eri ous ’

absoy pti'or, by t he absorptive naterlal of thi ﬁneE|C|aI el ectrolytes an
The sipvieRtigp PrQUifiREst Fafis symptoms o

reconsﬂt&&g@rﬁégpﬂwﬂyle QﬂﬂDQWéI@@man¢nNEMQegdennshnﬂglEdemx;aiytesd
out on infant chi

dre ov:de sup |or
t r eat nentSuLdkpar ed@P eIe%ﬁHﬁ%ﬁk&tr RN aJo €in Fﬁh&hﬁﬁﬁﬁﬁgﬂicrlbed
bel ow. 251ear-s1multah§6uschaﬁnln.nmstagedonbenfr\e&he 1elemdromterf§ngla§ e

hospgtall ed f rsooattc%wg i{ar&etai%q !,‘ g?féé‘-l-.rﬁﬂ)l‘.g%atéﬂé‘ ST fogr@'q?@ﬁ)

wer e“di vi gr oups of S eac bal anced in terns of
‘and severabsonbeéyntm oaatdékg;er@m$ddesre|en R o&bel #@%@FPEHVQQS‘%VE‘

Rehydrat i s Ver egpreseryig, i n t Bgshe f@% envepgpes ikar and
dissoluti%ﬂm?ﬁlgﬁégﬁltié drlnglng wat er _before U?E] he co fSItI é\is
electrolyte/sugar is more effective in contro ing diarrhea

than the administration of electrolyte/sugar alone.

10 The electrolyte/sugar and absorptive comp051tlons do
not need to be admixed together prior to administration ;
alternatively, the two can be administered separately, in
immediate succession-or within thirty minutes of each other.
This method, 1like the method involving providing both

15 compositions admixed together, is effective to both replace
fluids and electrolytes, and absorb harmful gases, ‘viruses,
bacteria, and toiins, while avoiding deleterious absorption,
by the absorptive material, of the beneficial electrolytes and
sugar.

20 _ - Sequential administration of a reconstituted
.electrolyte composition and powdered attapulgite was carried
out on infant children, and shown to provide superior diarrhea\J/
symptom treatment, compared to electrolyte treatment ‘alone, in
the study described below. '

25 100 children aged between 1 and 24 months and
| hospitalized for acute diarrhea requiring oral rehydration
solution ("ORS") were divided into two groups of 50 patients
each; balanced in terms of age and severity_of symptomatology.

Children in group I received ORS only. RehydtatiOn
30 salts were presented in the form of envelopes for dissolution
in one litre drinking water before use. The composition. is



10- shown in the following table : CONSTITUENTS  °  QUANTITY ipn-g/l

Nacl . 3.5 CO3 HNa

KA - . 1.5 d ucose C

NCHAR T¥$CCNSTITUENTS nnDI/I %ﬁ WATER Na PR
90 R™ 0
[err] 30 G ucose ;

Chi | dren sRo@hOYR lthe FlMWind) Sal5Pge; sol ution, along with Y
envel opes/day containing 3 ¢ attapulglte Dosage varied with body

wei ght as described earlier. 5 - Six treatment evaluation criteria

were chosen 1. The hunber of stools artqr 48 nours treatnent, R. The nunber
of stools per 24 horr%dﬁgfyTéhgﬁys trectnen UAﬁT | ght} gain, 4.
Duration of treatmept, 5. Frequency of rfe b 159 1% 871 o _
Nacl | _ | 3.5
CO3HNa . 2.5
KC1 . 1.5
Glucose 20.0°
v - MOLARITY Co
 CONSTITUENTS mmol/1 IN WATER
Na ' : ) _ . 90
K _ 20
Cl ) 80
.C03H 30
Glucose o 111

| Children in group II received this same solution,
U . along with 1-2 envelopes/day containing 3 g attapulgite.
Dosage varied with body weight as described earlier.

5 Six treatment evaluation criteria were chosen :

1. The number of stools after 48 hours treatment,
2. The number of stools per 24 hours after 2 daye
treatment, )
<« 3. Daily weight gain,
4. Durapion of treatment,
5. FrequencY'of relapse,
6. Side-effects, in partiqular, constipation.

Finally, cost of daily treatment was estimated.




6. Side-effects, in particular, constipation. Finally, cost of. daily :

was esti nmat ed. nalysis of the popul ation studied -Di stribution
femal e . 51 mle :49 - Distribution by age,

Q 51 5 ' 1 13-24 nnnths~4 49,

synpt omat ol ogy: fever 36 vomiting : 48 The nunber of " Pl

" day for each group prior to treatnment is given in the following

ﬂZn S Fiy ORS

Shheypopul 24 (88% - 6 (12%
10 Dosages Dosages mere as follows: ORS : 1/4 to 1/2 litre for children
younger than 6 nont ks forit t Ryl Qr £l bet ween giand 24
nont hs. Autapulglte : 1 env ?o%e/gg ?o Chl| ren melghlng | ess t han
_ male ¢ 49
- Dlstplbutlon by age : . 2-12 months : 51
5 ' _ 13-24 months : 49
- Concurrent symptomatology : fever : 26
vomiting : 48

The number of stools per day for each group prior to
treatment is given in the following table. '

"/
" No. of stools :
: : 3 -6 7 - 10

Group

ORS ' ; 34 (68 %) 16 (32 %)
ORS + ATTA 44 (88 %) 6 (12 %)

10 . Dosages
Dosages were as follows : _ : Q;)-

ORS : 1/4 to 1/2 litre for children younger than 6 months ;
- 1/2 to 1 litre for children between 6 and 24 months.

Attapulgite : i envelope/day_for children wgighing less than
15 _ : 5 kg.
2 envelopes/day for children weighing more than
5 kg.
- Results are glven as a function of the evaluatlon L
criteria defined above. '




i5' o : 5kg. 2 envel opes/day for children meigh]ng nore than
5 kg. Results are given as a function of the evaluation criteria defined

abovg. . . Results 1) Characterisics of Stools after-48 hours treatne

Cl assjfmeation was as follows absol ypely liquid ; sem-lirquid ;s :
normar. 5 : Results are shown in the following table :° (1 )
ORS + ATTA (n= 50) No. No. Liquid stools

52 Resdufts . 20 Sem-liquid stools 10 ' 20

28 Soft stools 11 22 18 36 Nor mal _
3 6 8 16 2) Number of stools per day after 48 hours

treatment The neam)dehhﬁaduggﬂgigg of Steols afitRe! BEIHIINSS POftment

adm ssion and after 48 hours treatnent, 1S given In e folfowmng tanre :

MEAN NUMBER OF STOOLS/ DAY : . ’
Classification was as follows : absolutely liquid ;

semi-liquid ; soft ; normal.

5 . . Results are éhown in.the following table :

_ | ORS (n = 50) ORS + ATTA (; = 50)
— _ o No. S No. g
Liguid stools 26 52 - 10 20
Semi-ligquid stools 10 20 14 28
Soft stools 11 22 18 36
Normal stools 3 6 8 16

2) Number of.stools'per'day after 48 hours treatment

) The mean _daily‘ frequency of stools in both groups,
U " upon admission and after 48 hours treatment, is given in the
following table : '

) | MEAN NUMBER OF STOOLS/DAY
i Product Upon admission 'After 48 hours
-treatment -
. . ] ‘ORs 6 . 4
- ORS + ATTA 6
- -




Pr oduct Upon adm ssi on After 48 hours treatnent - 'ORS

6 4 ORS + ATTA 6 3 13 . After
48 hours._treatnent, 26 infants (52 % in the ORS group still had very.

l'i qui d ogls. Such di arrhea no | onger threatened the vital progn05|s~,&n .
RS + ATTA group, only 10 infants™(¥®d %% still 5 present ed quU|d AL
st ool(s: al so note conplete normalization of stools in 3 cases in the CRS_
| versus 8 .cases (16 %9 wth the conbination treatnent. At the
there was a greater reduction in the frequency of stools in

FECETViAth&edaﬂmb@ﬂkiQaeéim@ﬁﬁﬂSd@ainfahathszth@nfﬂ tH: ORS

than in the ORS. 4 stool s/ I th than From t hese
par anet er §FOUPy %a’hfﬁe cYﬁﬁgddfﬁ‘f géﬁh qc;l &3 ngncp.onger'

electrolytnreheehedw&me<ﬁxﬁ§1)pﬁngnmsbs mnth ORS + Attapulglte than with
ORS alone”, there is thus a reduction in the risk of deshydration. This

conbrnatlon 15 al so provides a certain degree of reassurance for the
not hers. 3) Evol ulnorthe ORSly+wWalTFd gnouges ondy 49 hinfants (20 %) still
5 presented liquid stools. We also note complete normalization

of stools in 3 cases in the ORS group (6 %) versus 8. cases

(16 %) with the combination treatment. At the same time, there

was a greater reduction in the frequency of stools in the
_ group'reéeiving the combination (3 stools/day, rather than 6)
10 than in the ORS group (4 stools/day, rather than 6).

From these two parameters, it can be concluded that
the reduction in water and electrolyte loss was clearly
superior with ORS + Attapulgite than with ORS alone ; there is
thus a reduction in the risk of deshydration. This combination

15 also provides a certain degree of reassurance for the mothers.

- 3) Evolution of body weight curves over 48 hours

These results are given in the table below :

0 +50-100g '+100-150g +150-250g +250-350g LOSS

/day - /day /day /day
'ORS jo 35 14 0 0 1

ORS + ATTAl2 3 18 25 : 2 0 -

There was regular welght ga1n in 49 of the chlldren in’
the ORS group and 48 in the ORS + ATTA group. In_ the "ORS



These results are given in the table below: 0 +50-100Qg +100-1509g %
+150-250g- +250- 350g LGSS /day / day / day [ day daat
e .35 14 0 : o - ‘1 ORS + ATT
18, 7 }:; 25 - 2 0 Thergawas regul ar weight gain
the*@%lldren in'" the ORS group and 48 in the ORS + ATTA group.
-14- group, only a single child with malnutrition ' .
aggravati a gve fir, h I f #aVan
For the SPROPrcha ey fn PARIRSs GRATP TORLE. MALRRLCIEM CHLMES an
gradual - R@SEAVatdMm, of wadRr rhearearer gdhe B*ribo4ﬂxﬁiﬂﬂéy Hﬁ& a¥ AR%F
| nprovenegE 50 g9tdAyal status. In the group treated with ORS + Attapulgite,
diarrhea worsened in 2 malnourished children, but wthout further
wei ght . ‘| oss. In all others, weight gain was. a nean 150-250
g/day, and in a f @grcazhe J6heg hiddeen! nni eheofORNegraupsul theve ofds
statg tha uwehdhl 9alds ' ngPghla9" WL SGhifoclaty @ LA Yusl o

-100-200 g/day and a rapid improvement in general status.

_ In the g:dup treated with ORS + Attapulgite, diarrhea

worsened in 2 malnourished children, but without further
_ weight loss. In all others, weight gain was a mean
o 150-250 g/day, and in a few cases, 300 g or more.

_ - In view of these results we can state that weight gain
_1n both groups was satisfactory.

4) Duration of treatment

This was calculated as the time between the beginning
15 of the treatment and normalization of digestive
| symptomatology. The results are given in the table below.

% Number of days'treatment ORS ORS + ATTA
3 days 3 6% 8 16 %
4 days _ 6 12 % 38 76 %
5 days _ 13 26 % 4 8 %
6 days . : _ 28 56 % 0o -

In the ORS group, mean duration of treatment ranged
?between 5. and_6r@ayon wWhile in the ORS + ATTA group, it ranged
between 3




" This was calculated as the time between the beginning 15 of t he

treat nent and normal i zati on of di gesti ve synptonat ol ogy. The
resul t re given in the table bel ow. Nunmber of days' treatnent CRS
ORS # A 3 days . . 3 6 % 8 16 % 4 déys

6 | 38 76 %5 days - 15 - 13 26 % - 4 ,;
89 , _ 28 56 % O In the ORS group, mean”
duy at i f treatnent- ranged between 5 and - while in the ORS +

AT . it rafgesertaebhgsaa majer cdhiSerionse bafwreni thercaguired
bet S68rheYBh &5k dupabicaent’ 4{@Rt ORB! add W OBS eRd \@aﬁbiﬁ@tlon. This

conbi nat i on. ThlS yi el ded bpth an |ngrovenent in treatnent, and
B

| i ber at i chigtdgdn pkh G hHRRFPRem

si tuationgg T51e rﬂiﬁlﬂéﬂ NRYE aho®p MRl I el ,cdofl tyréhle CONROEtah88 Sin ORany
grou patients wth conparable results reported in the

GslﬁﬁtﬁPééﬂqW&mr?aﬁcéh?lﬁﬁh?r5t1°n'

foII§mﬁngg%55P§§°nsCharacter|S|cs of Stools after 48 hours treatment ORS (n

50) ORS + activated
The.experimentation was repeated with the composition
5  on tw0' groups of 10 patients with comparable ;esults

reported in the following tables :

. Chgraéterisics of Stools after 48 hours treatment

ORS (n = 50) ORS + activated
Smectite (n = 50)
No. s " No. 3
Liquid stools 5 . 50 2 20
Semi-liquid stools 2 20 3 30
Soft stools "2 20 4 40
Normal stools 1 10 1 10 .

. Number of stools per day after 48 hours treatment

MEAN NUMBER OF STOOLS/DAY .

Product Upon admission After 48 hours
- treatment
ORS 6 . | 4

ORS + activated : : _ _
Smectite - ) 6 . 3

v



Smectite (n :\50)~hb. : - No. Liquid stools

50 . 2 20 Sem -liquid stools 2 20
30 Soft,stools 2 20 4 40
1 ¢ *j:g,D 1 10 Nunber g Stool s-per day af
tredrHent MEAN NUMBER OF STOOLS/ DAY . "Product

After 48 hours treatnent ORS 6

+ activated SnmectitBvolution-of body greight curves over348 hdifes
Evol uti on-of body meight curves over 48 hours 0 +50-100g +100-150g

+150- 250¢ +2§Q §§Qg [day / day /dav /[ day ORS
1 7 T activated 0
3 _ 1S Ct,%@-gjoq-_ga a%%g-lsog 11%3 5509 +250-350g
- /day /day /day /day
ORS | 1 7 2 0 0
ORS + activated {0 1 3 5 1
Smectite

5) Relapses

Any recurrence of diarrhea 3 days after resolution was

labeled a relapse. In the experiment described herein, there

5 were 7 relapses in the ORS group and only 2 In the ORS + ATTA
' group and none in the ORS + activated smectite group.

6) Side_effects

There were a few cases of constipation in the ORS +

Attapulgite group and none. in .the ORS + activated smectite

10 group, in particular at the beginnihg of the study, in

children weighing approximately 5 kg, for whom the dose of 2
envelopes/day was probably somewhat excessive.

7) Cost of Treatment

15

This was an important consideration, and given the current
situation it is 1mp0551b1e to ignore this question in Afrlcan
public health programs, where it is possible to choose a given
treatment modality only if it is sufficiently inexpensive.

20 Treatment with ORS and atapulgite or Smectite, although more
expensive per treatment than the use of ORS alone, is

nonetheless acceptably inexpensive, particularly as compared to




Any recurrence of diarrhea 3 days after resolution was | abel ed a rel apse.
I n theexperinment described herein, there 5 were 7 relapses in the:ORS®™
nd only 2 In the ORS + ATTA group and none in the ORS + activated ' =
sifectAt e group. 6) Side effects There were a few cases of constipati osein=;
¢ PR+ Attapul gite group and none-~ hp the ORS + activated snectite 10‘-;«-
group, /Jin particular at the beginning of the study, in children  ~«
weiNghing approxi mately 5 kg, for whomthe dose of 2 envel opes/day was
probably sonewhat excessive. 7) Cost of Treatnent 15 This was an i nportant
consideration, a ?Eé¥§”o§fhénsuﬁ-r AMMTAS idrUSniet i te ttiesatmenssabbe w8Si gnore
this question i.n African_ public health _prograns,. . e_ Lt is.p ,ble to
choose a given tr@aefenthRodsri £8565 P € sq‘-llspas%ilﬁc?ée%?lflni g%)% ensij ve.

20  Treatnment wiyHuRRSchRddzeapweguiredy Sdestiease thtdosaaenppad did
- expensive per treatnent than the_use of ' el ess

accept abl y i nexpeRQFyEOBSAALuLE) ﬂ‘taljfraé:hg;%ﬁ% eg t06§?g§?%%t s such as
i ntravenous drug and el ectrol yte adm nistration.




-17 Safety of ORS + ATTA or Smectite tteatnment al so was good;the feM/cases
of constlpatlon seen in very young children required a decrease in
Ad dld Aot constitute maj or therapeutic obstacles.: - 18 - CL

§:§p' anti~diarrhea conposition cont ai ni ng di arrhea -
synenen}reduc1ng anounts of a thermally activated, finely powdered,
magnesi um alum nium silicate clay belonging to the group of the

attapulgites or to the group of the 5 snectites as absor pt i~v
material - capable of absorbing patipggenic intestinal bacteria, a
sodium salt, a potassiumsalt and a sugar. 2. A conposi tion
according to claiml1l in which the sugar is glucose or dextrose. 10 = 3.

A conposition according to claim € @ AI}iMng further containing sodi um

bi carbonate. 4. A conposition according to any preceding claimfurther
conpri sing -a suspendi ng agent. 5. A conposition -according to claim

4 in which the

1. An anti-diarrhea cqmposition containing diarrhea
symptom-reducing amounts of a thermally activated, finely
powdered, hydrous magnesium aluminium silicate clay belonging
to the group of the attapulgites or to the group of the

U 5 smectites as absorptive material capable of absorbing
pathogenic intestinal bacteria, a sodium salt, a potassium
salt and a sugar.

2. A composition according to claim 1 in which the sugar
is glucose or dextrose.

10 3. A composition according to claim 1 or claim 2 further
containing sodium bicarbonate. '
4. A composition according to any preceding claim further
comprising a suspending agent.

A 5. A composition according to claim 4 in which the
15 suspending agent is a hydrocolloid, a polyol or a surfactant.

" 6. A composition according to any preceding claim, the

composition being dispersed, suspended or dissolved in water
and containing, per litre, from 2.5 to 15 g of the absorptive .
material, from 10 to 30 g of glucose, from 60 to 120 mEq of

20 sodium, from 10 to 50 mEq of bicarbonate and from 10 to 30 mEq
of potassium.

* [ L M § *




15 suspendi ng agent is a hydrocolloid, a polyol or a surfactant. 6.
A coplsytion according to any preceding claim the conposition -bejng

persed\ suspended or dissolved in water and containing, per litre, 4fom
2. 5\g of the absorptive material, from10 to 30 g of glucose,iaifeﬂmy
601t o nEq of 20 sodium from 10 to 50 nEgq of bicarbonate and fiom/ae’
to\3 of potassium 7 A congoiition according.to any of clainms 1-
to conposition being in soli drm for admixture with water pri or

to admilgtrati ongt QgL i €0bn e%cé&Paiﬁ%_ to Q163HPOF! ti?&k%&&”ﬁrﬂgumt-
claim 7 packaged I n unit dosage. form the&: quantities of" pac ed materi al
bei ng sucdosage- tipam, dtdserguantisigsenaforraskagedoRateniah ng SpRch

vater givegag GHEIeS| §iSPersith]i hidpe ks fo Br Jissblutionn 200 ml of
anti-diarrhea conposition supstanti al |y as described herein wth

r ef er encew@ BeENg 1¥eScBNFOIPASHsian tacgording to claim 6

5 9. An anti~-diarrhea composition substantially as
described herein with reference to any of compositions 1 to 5.
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