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(54) Title: EUKARYOTIC BASED SYNERGISTIC FORMULATION FOR GASTRO-INTESTINAL DISORDERS

& (57) Abstract: The present invention describes a eukaryotic based synergistic formulation for gastro-intestinal disorders compris-
\& ing eukaryotics and adjuncts selected from pharmaceutically and or physiologically acceptable components. The invention also
& describes the manner in which the eukaryotics are isolated from tropical fruits , The medium used for growing them and the method
& used to convert the formulation to dispensable forms. The medium comprising Glucose for carbon source, soybean casein dextrose
A edium (SCDM) for Nitrogen source, MgSo4, KCl, NaCl, (NH)4HPO4 and with microelements like MnSO4, FeSO4, CuSO4,
Boric acid and Vitamins, D-Biotin and thiamine HCI ranging from 0.001% to 0.6% and designated as BBIL-SB. The formulation
can be effectively used to prevent and or cure gastro intestinal disorders by administering in various forms to the mammals including

human suffering there from, in a required quantity.
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EUKARYOTIC BASED SYNERGISTIC FORMULATION FOR GASTRO-
INTESTINAL DISORDERS,

FIELD OF INVENTION:

Particularly the invention provides a formulation that regulates the balance of-
microbial flora in the gastrointestinal tract of mammals. More particularly, the present
invention provides a eukaryotic based probiotic formulation with more stability. Still
more particularly, the formulation of the present invention provides a formulation,
which reduces if not prevents the ill effects of the harmful organisms.

Yet moré'pai*ticulaﬂjﬂ the formulation of the present invention étimﬁlafes the growth
of probiotics and ‘inhibits the growth of undesired harmful microbes. Further, the
formulation also takes care of secondary ill effects induced through ingestion or
adiilillisffétioil of phairinaéeuticals or pllysiologiéal components, to which the gut-
micfo-ﬂdra s associated. The formulation proved to be useful as preventive and
curative therapy for gastrointestinal disorders ariéing through bacterial and or viral
infection, particularly when uised in combination with prokaryotic organisms,
BACKGROUND IF THE INVENTION:

It is 4 known fact that the human body consists of about 10 trillion cells, but it is the
home to 10 times as maﬁif bacterial cells as human cells. Indeed, about 100 trillion
bacterial c‘clls,tﬁ.'oni more than 500 different species, reside in the human gut, lungs,
and 'skin, Some of these organisms can cause disease while most are beneficial. These
"good microbes" help defend the body against disease-causing microbes by a variety
of physiolb‘ gical mechanisms.

The gastrointestinal tract (GI tract) is a complex micro-ecosystem, in which the

mucosal lining hosts billions of microorganisms that live attached to it. Imbalance of
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this ecosystem results in gastro intestinal disorders. Probiotics or life promoting, are a
class of niicfoorganiéns defined as live microbial organisms that beneficially affect
the animal and hu‘man hosts, Some of the probiotics are of transient nature and are
introduced through food or food suppiement. ‘The probiotics, inhabitant of the
mucosal membrane, reproduce in the digestive tract thereby improving the microbial
balance of the intestinal microflora or improving the properties of the indigenous
microflora. The beneficial effects of probiotics may be mediated by a direct
antagonistic effect against specific groups of organisms resulting in a decrease in
numbers by an effect on their métabolism or by stimulation of immunity, Probiotics
also SLip}Si'ésé 'viable ‘counts of an undesired organism by ﬁ?bducing’an'tiblacterial
compoiinds, by competing for nutrients or for adhésion sites. Further, they may alter
microbial 11ietabblisni' by ‘increasing or decreasing enzyme activity or they may
stimulate the immune system by increasing antibody levels or increasing macrophage
activity.

The beneficial micro organisms can produce substances, such as lactic acid, hydrogen
peroxide, and potent antibiotic compound‘sACal‘le‘d‘“bac"teribcins', that inhibit the growth
of harmful bacteria and fungi, Tﬁey also compete with disease-catising microbes for
nutrients and space, thus hindering overgrowth of thé bad bugs. Béneficial organisms
also ‘secrete enzymes that aid digestion and prc')duc’e substances that raise intestinal
acidity, thereby promoting the absorption of calcium, magnesium, and zinc.

Thesé probiotics boost immune function, redvce food allergies, and prevent certain
infections, Preliminary studies suggest certain good bacteria may also have
cholesterol-lowering and anticancer properties. Probiotics also appear to stem from

their éffects on the lyrphoid tissue in the gut.
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Regular ingestion of probiotic bacteria actually modifies both immune-enhancing and
immuné-sLlpi)fessing cells in the gut, which helps modulate the immune Iesponse.
Thus, probioticé can heighten the body’s response to viruses, while decreasing the
response to certain zintigens, such as those responsible for food allergies." Proper
balancing of probiotics is very important. According to researchers in Europe the
imbalance of this micro-flora is responsible for as much as 80% of degenerative
diseases, Without understanding the actual role played by probiotics, the lactic acid
produging probiotics are in use for processing food and beverages over 4000 years.
Traditionally, the bal'a'hée is partly maintained by' in.geétiﬁg'fobd“ Contéining these
organisms. A’ considerable amount of reséarch has been conducted on ‘probiotics in
past decadss, Thé benéfits' of probiotic are well docimented but are not evidenced
adequately. It is well known that administration of certain drugs including antibiotics
results'in reducing the micro-flora (prokaryotic) inhabitant to the gastrointestinal tract
& benéﬁciaf to the mammals but are sensitive to ‘such antibiotics, Hence, to
counteract this resulting imbalance, in general, vitamins are administered

simultaneously, which in tiitn helps in rebuilding the' desired level of micro-flora.

Relevant pr.i,orl art .lﬁnﬁ{“Y{? fo the inventor inclug}es ‘[IJS:HPatlen‘t" No. 4,806,368. This
pa‘te‘zn'tvclaims a dietary fibre based vitamin, mineral and beneficial bacteria tablet with
enhanced bacterial viability. The tablets are used as nutritional supplement. In
accordance with this patent the tablet essentially cqmprises of (i)_app}e fibre including
insoluble fibre element, (ii) Lyophilised live bacteria, (iii) vitamin havir}g antioxidant
property, (iv) an amino acid having reducing property, (v) an alkaline mineral(salt and

means of stimulating bacterial growth. The live bacteria used are lactic acid
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producing bacteria and stimulant used are selected from autolysed yeast extract, acid
whey ‘and enzyme hydrolysed casein,  Further, according to this invention the
Lactobacillus acidophilus either as tablets or powder sold in health food stores and
comprising L. acidophilus, carboxymethyl cellulose etc. have short term potency
because of the rapid inactivation L. acidophilus in the human stomach where the pH
is around 2 to 3. The problem has been solved by introducing apple fibre

supplemented with vitamins ete. The fibre mainly used as dietary supplement, on

“reconstitntion, has exceptionally protective and stimulatory effect on growth of

probiotics,

US Patent No. 5,501,857 discloses again a nufritional and dietary composition, which
combines ‘cercain!‘incq/l‘lilpa,tible‘substances separated from each other via multiple
enoaplsulat‘riq‘ns.n.Ihq m‘igr.(‘)organisms used’ are a combipation o:f_y,east, fungi gnd
gastrpipt’gstigalv.bacteria’:‘The method becomes cost ,ex‘gepsiya andn ygquires special

infrastructure for capsule- in-a capsule structure, .

US 6,468,525 relatés to a food supplement ”foﬁﬁﬁlaﬁéh‘"con’ipriysing' 5 specific
microflora (bacteria) in addition to other ingredients such as I glutamine,
glycosamine, in order to support replacing mucosal , linings  particularly

gastrointestinal lining,
US 6,426,099 discloses herbal formylation for reestablishing intestinal bacteria.

US 2003/0104091 teaches a novel probiotic, prokaryotic-based formulation and a
method for reducing pathogenic bacteria. Particularly the composition comprises a

genus Bacillus.
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US 5,773,000 advocates treatment of Clostridium difficile associated diseases such as
colitis and antibiotic associated diarrhea by administering specific antibodies in
combination with vancomyein, bacitracin, or metronidazole etc, However this

treatment is not effective as relapses occur in about 10 to 20% of the cases.

The primary etiology of antibiotic-associated diarrhea has been Clostridium difficile.
The indigenous microflora of a healthy individual suppresses the normally present C.
di]ﬁciéel, However, when the indigenous microflora are disrupted (e.g., during
antibiotie treatment) overgrowth of C. difficile may occur causing diarrhea and colitis.
Though, treatment of C difficile with antibiotics has proven effective, many times

relapse occurs.

Generally, thés‘é diseises develop as a résult of the })lfbdﬁ'ct'iéﬁ of two large toxins,
toxin A.(M.sub;‘r{ 308,000) and toxin B (M.sub.r, 2(79,0'00),‘bky' th'elorganism in the
001011" Toxin A is believed ta canse most of the gastrointestinal symptoms because of
its enterotoxic activity jn experimental am‘mals.‘ Therg is some evidence suggesting
thé; the toxins act synergistically during the course of the chlis;gse and that the initial
tissue damage caused by toxin A allows téxin Bto exert its tox;ic effect,
Immunoprophylaxis has also been suggested as a type of treatment, It is known that
vaccination against toxins. A and B stimulates active immunity against C. difficile
disease in é"xperiﬁaentél animals, At the present time, however, suitable vaccines
agaiiist the organism and its foxins have not been developed for individuals at high
risk, and it is still unclear whether active immunizatior is approﬁriate.

Alternatively, tréatr'nent'by passive immunization has been suggested. In preliminary

studies, serum antibodies against a toxigenic isolate of C. difficile protected hamsters
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against C, difficile disease when administered orally to the animals. Thus, passive
immunify mé,y be beneficial for prophylactic treatment.

Passive immunization with bovine antibodieé has been examined as a possible
alternafiva therapy in the treatment of other infectious diseases of the gastrointestinal
tract, including diseéses caused by rotayirus, enteropéthogenic and enterotoxigenic
Escherichia coli, Vibrio chalerae, and Cryptosporidium parvum, and the results
iﬁdicat’e that antibodies administered in this manner provide protection,

Passive immunity from bovine antibodies offers the advantages that most animals and
humans tolérate the material given orally énd‘ that the predominant ‘antib‘ody species
present; immimoglobulin G1 (IgG1), is relatively rééiﬁtant to proteolysis.

US' Patent '6;01'0,'695"sde‘sc,1‘|'ibes therapéu%@féally effective ‘amount of an indigestible
oligosaccharides inhibits fhe infection of mammals by C. difficile when administered
enterally. Probably, the oligosaccharides stimulate the growth of probiotics there by
éilppl'c}ssiilg C. difficile (competition for survival) and inturn reducing its ill effect. -
Two controAlIed‘ trials have found that the probiotic E. coli achieved results

comparable to tliose of mésalamine, a standard drug used to treat ulcerative colitis.

- In ‘addition; a multicenter trial recently reported in Gastroenterology showed that

T | » b Y R elel T . . . .
probioties’ of ‘chronic colitis inflammatory condition’ often afflicts patients with
ulcerative colitis who have undergone surgical résection of thé colon, Probiotics’
possible role in managing Crohn’s disease is still uriclear.

I

_Similar to gastrdintestinal disorders, fatty liver is a disorder commonly. associated

with obesity and diabetes, and recent findings suggest that increased production of

ethanol due to the overgrowth of certain intestinal bacteria in obese individuals may
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. contribute to the development of this disorder. This endorses the need to maintain the

balanced ecosystem to mitigate and or avoid gastrointestinal disorder and its

consequences.

In animal studies it has been seen that probiotic therapy for one month reduced
chroni¢ inflammation and fatty infiltration of the liver in obese mice with fatty liver.
This ﬁ11diné supports the idea that overgrowth of ethanol-producing bacteria in the
int‘e‘stil.q‘el may well play a role in fatty liver. A human trial is planned in order to

gather proper evidence for the proposed therapy.

Number of stidies have shown that the probiotic therépy may ﬁé helpful for disorders
unrelated to the gastrointestinal system. For example, there is evidence that probiotics
can reduce tl}q rate .of ures}pirato_ry infecfiqps inphildrqn,pnhgnqé immgnity in the
e}dervlvy? pl'otcc; ggain’st; cavities, and comb_a'g baoterial vagin,osis,”a common infection
of the 1'ep1:oduqtiy"e_w tract in women. It may also improve lactose intolerance and

reduce food-related allergies.

Patent 6,30’6,391 'dééc‘riﬁé’s the drawbacks of ‘commercially available combinations of
lactobacillus and anti-infective agents into one fqrmft‘llati?‘r’l.t It is reported that it is a
mere admixturg. Fuﬂhle;, their study reports the pon—viability of the organism beyond
7 days and poor fllnctiglliqg of the formulation in general.

In ordér to solve this problem, they devised a sta(blfc\‘ ﬁx‘evc‘i‘ dose oral pharmaceutical
le’l‘llUl&tiOl} of at least one anti-infective agent and at least one microorQanism,
wherein the agent and/qr the microorganism is first coated to provide protective

barrier around it. Next, the process involves a step of combining the agent and the
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microorganism susceptible to the anti-infective agent used into. a single
pharmaceutical formulation in the form of a capsule or a tablet.

The barrier protects the migroorganism from the effect of the anti-infective agent to
maintain the microorganism in a viable form for a period of at least three months. The
agent can be an antibiotic such as‘ amoxycillin and the microorganism can be
Lactobacillus acidophilus.

Their studies have shown the stability of the capsules for a period of three to thirty six
months. However, in accordance with this invention, the protective barrier is essential
in ordef to prevent direct ‘contact of the or.ganis‘rn"with anti-inféctive agent to reduce
its ill' effect on microotganism.

S.boulardii is' a benefical probiotic, non-colonizing yeast speciés, It supports the
fun;;tion of ‘GI tract where it can aggressively displace problemiatic yeast species,
exemplified by candida, increasing levels of TgA, inactivate bacterial toxins and
release benefical polymers support establishment of friendly bacteria and help restore
nutrient absorption capacity to the small intestine mucosa. It is resistant to gastric
acidity and prote'olysis“‘yand when taken orally becomes Qilicldy established blooming
soon after supplementation has began, In the gut it produces Some B vitamins and as
it bécomes established it eliminates unfiiendly strains of yeast such as S. candida. |
During use, friendly pfobiotic bacteria are able to colonize in the GI tract supporting

micro ecology,

S. boulardji has been used in Europe for many decades to treat diarrhea. Clinical trials
have shown it effective in preventing or treating diarrhea brought on by antibiotics.

Further studies have shown it can support gut function with many conditions,
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including food allergies, parasites, Crohn's disease, Candida, Salmonella, travelers’
diéu'rhea, HIV diarrhe:a and Pseudomonas. Clinical studies also demonstrate the
protective effect of S. boulardii in intestinal infections, including Clostridium difficile
and cholera. The protective effect of S. boulardii involves several types of activity in
the epithelial tissue of the digestive tract, including inactivation of bacterial toxins,
stimulation of intestinal immune response, and release of polyamines. Further, these
preparations are not commercially available, which indicates that the therapy is not
yet well established and proven. Moreover, to prevent ill effects of anti-infective
agents, one has to administer S, bowulardii separately there by requiring administration
of two c’:‘oﬁ%ﬁdnéﬁts‘ iaking the process cumbersome and decreasing compliance to a
patient, *'Ac(id‘itidnajily, 'bobfdiilating administration and action of these two different

compbnents may pose problems.

It may be noted that most of the existing formulations "are prepared using

prokaryotics, preferably lactic acid producing bacteria with adjunct in the form of

“antibodies, antibiotics, drugs, other probiotics that are prokaryotics in origin, plant or

herbal origin fibres ;and stimulants. Further, these formulations are generally used as
nutrient or fPQC}‘; supplement or dietary fonm‘l‘l:'a',;ions‘._ The fonnulatiglls used to
reducing the pathogenic organisms, prokaryotics are githey ad}nil;istg}'ed sepéra}'gely in
coqrdinati_on with gntill?igtics. Prbkaryoticg, when used in combination with anti-
infective-agent such as antibiotics, are required to be coated with protected barrier to
prevent its direct contact With the anti-infective agenit. The direct contact has to be
avoided in ‘order to take care of the inactivation‘ or reduction in potency and or

éfficiency of the organism arising through such contdcts. In turn the fatal effects
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arising through such contagt are also taken care of. There are no reports on the single
formulation consisting of eukaryotics preferably S.boulardii and adjuncts such as
other prpbiotics, other physiologically and pharmaceutically acceptable and
compatible- components including anti-infective agents in one formulation while

maintaining efficiency.

We l}ave discovered that the eukaryotics with a defined nucleus have a better survival
rate' ;.\’01* prokaryotics under diverse environmental conditions, Further, the
el1l<aryoﬁic$ when _mixed ,A’with‘other anti-i;lfective agents are not affecteq adversely
like prol;a.ryoti‘c::.s“_q}fe‘reby increasing the potency of the qunﬁlaﬁpn. Thus the
formulation comprig{gg of eukaryotics and phanpgpgﬁcal}y apceptgble substances
shqw‘ imp;oyfad §fﬁgiepcy and shelf life, Eukaryotic§, particularly yeast can be stored
while ma‘intaining' its potency for a long period and the poténcy can be revived only at
a targeted site. Additionally, yeast stimulates the growth of probiotics inhabitant to
gastroihtestinal tract ‘afid maintains the balance of the ‘ecosystem, which in turn
prevents and or miniinhizes the dominance of pétﬁbgénic organisms and ill effects of
the produgts produced by such harmful micro-flora, Blikaryotics, specifically Yeast
thtough ‘its metabolites - enhances effective assimilation of minerals and other
nutritional componerits. Amongst eukaryotics yeast is bféferable and among various
species of yeast . bouilardii is mare preferable in view of having better growth rate as
compared to other species such as § cerevisiae, which has been reported for being
used as dietary adjuncts.”

The novelty of the invention resides in using an eukaryotics particularly yeast, more

particularly the ‘specific yeast grown in a specific manner in combination with

10
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physiologically and or pharmaceutically acceptable components in one formulation,
without using ant protective barriers, while maintaining its efficiency and potency.
While using single formulation, thg invention becomes cost effective by reducing the
cost on providing barriers for isolation of the components used. It also makes proper
coordinated action of the components and reduces the administration of two drugs
pro.ving user friendly. Additionally, the yeast used is in such a state that jt gets
activated only on reaching the desired site i.e. gastrointestinal tract, Moreover, yeast
does not react with adjunct during its storage and travel to the gastrointestinal tract
and also does not gets 'inactivated. Being biologically' evolvéd the organism stands
Better chances of survival through mere competition. It acts in synergism either with
anti-infective agent or fdéd'supplen1ents to maintain balahcé of 'ébdsystem through
various modes'as héféin before described. This in thm combats the diseases arising
through dominance of undesired organisms and its metabolic products such as toxins.
The main object of the present invention is to provide a eukaryotic-based synergistic
formulation for gastro-intestinal disorders.

The other obj ecf“o"f" the present invention is to provide a eukaryotic-baséd formulation
that eIinﬁﬁafes the strté’dh‘nings of the existingv foﬁhﬁiatidns that are generally base
on prokaryotics.

Other obj ect of this invention is to provide a formulation that regulates the balance of
microbial flora iri thie gastrointestinal tract of mammals.

Another "o)b‘jeét ‘of the present invention provides a’ eukaryotic-based probiotic
fdrnuﬂati“on with moré stability and efficacy.

Still other obj ect of the present invention is to provide a formulation, which reduces if

not pr’eventé the ill effects of the harmful organisms.

11
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Yet other object of the present invention is to provide a formulation that stimulates
the growth of probidtics and inhibits the growth of undesired harmful microbes.
Yet another objecf of the‘p'fesent invention is to provide a single formulation, which
can take care of secondary ill effects induced through ingesﬁon or administration of
bhalﬁlaceuticals or .ph'ysiclllogical components, to which the gut-micro-flora is
assaciated,

Still another object of the present invention is to provide a formulation where in an
introduction of protective barrier is eliminated.

Yet another object is to provide a formulation that is user friendly and has improved
compliance by ‘combining two drugs in one fdfrﬁﬁlaﬁéﬁ. ‘Further' thé drugs are
60111plelrieilteif§f‘ to each other, Sinée the compdrieﬁfs are’ incorporated in single
formulation, fhéy ée‘f administered together and thus the action gets sYllchronizeci.
Furtheér objeet is to provide a formulation that feleasés the components at desired site.
11.1‘ another aspect of this invention there is provide(i a process for isolating,
niddifﬂliﬁg, culturing, ‘lyophilizing, drying and preparing formulations using
eukaryotic orgahisms.

Acco‘i’diﬂgly ‘the present ' invention provides a eukaryotic ' based synergistic
formulation for géétré-'i‘ntestinal disorders corﬁprivsi‘h?g; euké;rydﬁcs and ladjuncts
selected from pharmadéeutically and or physiolo gically Eicceptaﬁle colnpdﬁenté.

In one ;Sf the elllbodiihénts of the eukaryotics used may be such as generally
recognized as safe and illustrated as Sacchafomﬁés spp, Aspergillus spp., préferably
Saccharomyces boulardii (S. boulardii), more preferably S. boulardii isolated from
skins of naturally occurring fruit such as 'pine apple lichens inhabitant of tropical

climate particularly’ from dnanas cosmosus (pine apple), still more preferably S.

12
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boulardii isolated from pine apple and cultured, lyophilized and dried in a manner as
herein after described. The yeast used may be native or further modified genetically
to improve its potency' and/or efficiency through 'culturing in specific manner in a
specific medium. Tn another embodiment of the invention the yeasf cells used may
be lyophilized dried énd.granulated to a desired size wherein the granule size may be
ranging from 14-30 ASTM (American Testing Society for Testing Material).

The specific medium used comprising Glucose for carbon source, soybean casein
dextrose medium (SCDM) for Nitrogen source, MgSo4, KCI, NaCl, (NH)4HPO4 and
with mictoelements like MnSO4, FeSO4, CuSO4, Borié acid and Vitarmins, D-Biotin
and thiamine HCI “rariging from 0.001% to 0.6% and degignted as BBIL.SB,

In y&t other embodiment physiologically acceptabie ¢omponents ﬁiay include without
restri&ing 4t'0~"physi’5'10"giéalvly acceptable any known ‘excipierits exemplified by
magnesiim  stearate; growth stimulators, stabilizers ‘such’ as lactose; nutritionél

supplements such as vitamins, minerals, chitosans and source of lactic acid producers.

In yet another embodiment pharmaceutically acceptable components may be such as

anti-infective agents that can be used for fherapeutic bufpos'e and include antibiotics
like Ampigillin, Amokycillih, Cloxacillin, Clavulanic acid, Cephalexin, Cefuroxime,
Axetil, and C'eﬁxil'n:e";'antiviral agents exénipliﬁéd by “Aéy'c,zlovir, Zidovudin and
Lamivodin, - |

Further embodiment ‘of the invention advises incorporating sotirce of lactic acid
producers such as lactobacillus in lyophilized form or curd, B‘ﬁtteuﬁilk etc.

The formulation may Edhtain eukaryotics in the range of 0.1 to 5 billions .cells. The

lactic acid prodticers may be employed in the range of 0.1 to 1.0 billion cells and the

13
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pharmaceutically acceptable components may be added in the quantity required for
therapeutic purposes, éenerally, antibiotics may be added up to 500 meg,

The other physiologically acceptable corriponents may be added as per requirement.
The formulation can be converted to capsules, tablets or powder, The tablets may be
coated with conventional excipients. The organisms may also be coated separately to
isolate the same from other ingredients to enhance its potency.

The invention also provides a process for preventive and curative therapy for gastro-
intestinal disorders, in mammals, comprising administering in tablets, capsules, or
powder form formulatios'to mammals sdffefiﬁ‘g there fromi an ‘effectivé amount of
formulation as herein before disclosed. -

Partibuléﬂyh a'‘process is ‘provided for ti'ea‘tixig" gastrointestinal’ disorders arising
through bacterial and or viral infection in mammals particularly human comprising
adiniﬁisferiing’i‘éﬁ tablets, capsules, or powder form formtilations to ‘mammals suffering
there froin’ at effective amount of formulation as described herein before and in
examples,

Tllé‘]xai'oéess"fbr also’ extends totreating gastrointestinial disorders arising antibiotic
aésoéiated' diarthea ‘afid of colitis in mammals “particularly human éomprising
adrﬁi‘ﬁistéri‘n’g‘iﬁ tébiets; capsules, or powder form formulations to mammals suffering
there from an effective amount of formulation as déséﬁbed hérein before and in
examples |

The yeast'is grown in any manner. The specific mediim designated as BBIL-SB and
deseribed herein after is used advantageousiy for growing yeast. However it is grown

in a manner as herein after enumerated to get maximum benefits.

14
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(a) selecting the appropriate area for isolation of the yeast or eukaryotic

organisin; |

(b) isollatring the yeast strains from the appropriate séurce

(;:) ou]tivﬁting th‘e yeast;

(d) storing of the yeast;

(f) drying of the yeast with various methods to protect the viability that includes
lyophilization, granulazation, vacuum drying, spray drying and other methods
known to those skilled in the art ;

(2) oral dosage formulation of the dried j';éésf;' 7

(h) subj ectjng the yeast to various temperatures and time intervals and

'(j) assessing the potency & efficiency after subjecting to temperature and time.

Isolatibii 40fS.b.0u‘l'(’ll‘dii The isolation media consists of yeast extract, peptone,
Gluégse in Icénéeriirdﬁdﬁ ranging from 0.5 to 2% . Pieces of fruits were transferred to
the medium .ané .i.rvlicubat.e‘:d ‘vfrom 24-72 hrs at 22-2'5.6”"(3. | The‘ mixed culture was
streaked on !soybga}.n_d.ingest agar (SDA) and soybean casein digest agar (SCDA)
petriplates and incubated. for 24-72hrs at 22-25 O;,C. Morphologically identified yeast
colonies were- again streaked in SDA medium with 1-1.5% tetrazolium salt and
incubated for 24-72 his 4t 2225 ° C.

The entire process of isolation of the eukaryotic organism is doné by any

conventional process known to those skilled in the ait.
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Primary Culture of S.Boulardii: Pinkish colonies were isolated and transferred
in 10 ml yeast extract, peptone and Glucose in concentration ranging from 0.5% to

2%, and incubated at 20- 25 ° C for 24-36 hrs at 150-200 rpm.

Secondary Culture of S.Boulardii: 3-5% inoculum was transferred from the

primary culture and transferred to 90-100 m! YPD medium and incubated at earlier

cqnclllit'ioz‘ls.

Storage of the Culture: Subsequent to centrifugation, the pellet is resuspended in

50% glycerol in Water For Injection (WFI), 'aliquoted‘and stored in cryovials at -85 °

C.

Large scale culture of Boulardii: A single cryovial was inoculated in 50 ml of
Bharat Biotech Int. Ltd- S,Boulardii (BBIL-SB)  defined media consisting of
Glucose for carbon source, soybean casein dextrose medium (SCDM) for Nitrogen

source, MgSo4, KCI, NaCl, (NH)4HPO4 and with microelements like MnSO4,

FeS04, CuS04, Boric acid and Vitamins, D-Biotin _angl thiamine HCI ranging from

0.001% to 0.6% and incubated at 25-30 ° C, 200-250rpmand incubated for 24- |
36hrs. After the said periad the culture was used as inoculum for cultivating 10

litres of the same BBILfSB medium in fermeptor.

The parameters m‘a‘intain:ed during fermentation, Temp. \ 30+-2 OC, pH 5.2+/-O.2, air

flow 0.5 to 1.5 VVM and agitation ranging from-300-700 rpm. Fyrther Fed batch

growth was carried in the same BBIL-SB medium with 70% glucose. After 40 hrs of

cultivation the culture was harvested and centrifuged, the pellet was washed with

normal saline and resupended in normal saline.
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The entire process of primary culture, secondary culture, storage and fermentation are
done by process known to those skilled in the art.

Lyd'philizatio’n : The microorganisms were suspended in various stabilizing agents at
final concentration to maintain the viability and stability. These were granulated
under vacuum by parameters known to those skilled in the art. The dried powder was
checked for the moisture content and viability.

Fluidized bed drying: The cells were mixed with stabilizing agents and screened for
the required granules sizes and dried for the required time.

The above said detailed process of isolation, p'r’i;rﬁéry culture, secondary culture,
storage, preservation of viable cells can be applied for the yeast or other eukaryotic
organism which have it’s application in curative therapy for Gastrointestinal diéo'rder.
How ever it is not intended that the scope of the invention be limited by the said
examples, Any amendiients obvious to a person skilléd in the arf may be effected to

get the pfopei' strain of the yeast.

Formulation; Various formulations were prepared ds detailed bélow in the examples

involving in house produced yeast (S. boulardii)’ or the yeast procured from
commercial s’o'u'rciésiﬁ:dry powdered form With g'f;imi'lér size in the range of 14-30
ASTM. The drying may 'vbve carried o'ut;either‘by Iyophilisation, fluid bed drying,
vacuum drying ot spray drying,

The formulation were shaped to Capsules, Tablets, Dispersible tablet formulation

Dry powder formulations

1) Capsules: dehydratéd eukaryotics and other adjuncts as specified in various
examples are lumped together and then encapsulated by any known methods.

II) Tablets:

17
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a) Coated Tablets: S'.Boulardii or other Eukaryotic organism together with other
ingredients such as acceptable excipients are lumped and compressed in to
tablets. The tablets thus produced are further coated. During the coating stage
 the pharmaceutically acceptable components  such as anti infective agents are

5 - introduced. It is also be done vice versa.
b) Layered tablets: S. Boulardii or other Eukaryotic organism organisms are
* *compressed with auxiliaries including excipients and optionally coated into
one layer of tablet. The other layer(s) of tablet contains the pharmaceutically
acceptablé components  such as anti-infective agént. "The second layer is

10 placed abiove the first layer.

c) Tablet é(;ilt&iizilig mixture:Granules of 'S.bouldrdii or ‘eukaryotic organism
barrier " film ‘and mixed with granulated material of anti- infective agents
and ¢ompressed into a tablet.

d) Tablet with a hole: The infective agent is ma&é' info a tablet with a Hole. The

15 hole of the tablet is filled with organisms. The tablét so obtained may be coated
for final finishing. | o
e) The tablet is coated with a barrier film: The film protected organisms are
introdticec{ into the capsule independently. i.e. anti-infective égent is included in
coating, =
20  III) Dispersion tablet formulation; A liquid tablet is prepared Using the following
components of which the active ingredients are anti-infective agent(s) and
“micro-organisms. One of the active ingredients is é‘ranixléted after suspending.
The ‘eukaryotic organisms or anti-infective agent are coated with barrier film

and if necessary may be mixed with other ingredients of formulation. The
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barrier film is stable in liquid formulation but disintegrates in body due to
phys;iological conditions, These agents are: Ceilulose écetate phthalate,
Hydrogenated Castor Oil, Cetyl Alcohol, Diethyl Phthalate, Ethyl cellulose,
Hydroxypropyl Cellulose, Hydroiypropyl Methylcellulose Ph’lfhalate and

Zein, It is not intended

that the'scope of this invention be limited by these examples agents only.

The product is reconstituted before use by addition of adequate amount of liquid.

IV) Dry powder formulations: A dry powder for fécdﬁstitutihé liquid' formulation
before use is prepared using the following components of which the acfive ingredients
are anti-infective agtéﬁt(‘é)‘ and micro organisms. The | remaining éomponellts are
physiolo gjfc.ally accef)fable excipients

ORAL DOSE FORMULATION: I

Capsules:  Stable dose combination capsules are prepared using following
components of which the active ingredients are eukaryotic organism like yeast and
other-anti-infective ageits. The remaining cofmﬁ‘o"‘riehts' are physiologically dcceptable
excipierits,

The capsules were stored at room temperature (RT) and 40°C. The selection of the
tell1perétL1re§ is baseci on the International Cénferénce ron“ Harmor;ization (ICH

guidelines).
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The viability of 400C.+/-2 (75% RH+/-5+/-) was estimated in the different

formulation during the entire time period. The stability of the product at these
temperatures can be extrapolated to the shelf life of 2yrs.

The viability of the microorganism was tested by the serial dilution and pour plate
methods. These methods can be done by those skilled in the art,

Antibiotics were assayed by the methods as described in USP27.

F oﬁ&vsﬁng are examiples illustrate the ingredients and their proportions for preparing

various formulations. All formulations contain eukaryotics in the range of 0.1 to 5

‘billion eells, However, it is not intended that the scope of this inventioil be limited by

these examples.

Example 1a;

The formulation had 1-20 mg of iactose and 0.5 -2.85 mg of magnesium stearate.
Example 1b:

The formulation had 1-20'ing lactose, 0.5-2.85 mg Magnesiufn stearate and each 10-
50 meg of vitamins A,K,C and minerals like 1meg - 10 mg of divalent and trivalent
metals like Zine, Iron, and Copper and 5- 20 mg of Chitosan.

Ex'ampleil‘c:

The formulation liad 20 mg lactose, 2.85 mg Magnesium stearate and each 10-50 mcg
of Vitémins A,K,C and minerals like Imeg - 10 mg of divalent and trivalent metals
like Zinc, Iron, and Copper.

Example 1d

The formulation had 1-20 mg lactose, 0.5-2.85 mg Magnesium stearate and each 10-

50 meg of vitamins A,K;C
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Example ,le}

The formulation had 1-20 mg lactose, 0.5-2.85 mg Magnesium stearate and minerals
like Imeg.- 10 mg of divalent and trivalent metals like Zing, Iron, and Copper.
Example 1f

The formulation has 1-20 mg Lactose, 0.5-2.85 mg Magnesium stearate and 5-20 mg
of Chitosan,

Example 1g

The formulation had 1-20 mg lactose, 0.5- 2.85 mg Magnesium stearate and minerals
like 1 mc'g - 10 mg of divalent and trivalent metals like Zinc, Iron, and Copper and 5-
20mg Chitosan.

Exaniple 1h

The féﬁnulétion had 1-20 mg lactose, 0.5-2.85 mg Magnesium stearate and each 10-
50 neg of vitaming A;I{,'C,'and antibiotics like 100:250 mg Amoxycillin and 100-250
m'g‘ Cephalexin

Example 1i;

The formulation had 1-20 mg lactose, 0.5-2.85 mg Magnesium stéarate and minerals
like Imeg - 10'thg of divalent and trivalent metals like Zinc, Tron, and Copper and
antibiotics like 100-250 mg Amoxyecillin and 100-250 mg Cephalexin, 5-20 mg
Chitosan and 10-50 mcg of vitamins AK & C

Example 1j;

The formulation had only 0.1-5 billions S.Boulardii celis required as curative dose
without ;any excipients or Stabilizers or an other agent which can contribute to
stability to S.Boulardii.

Example 1k:
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The formulation has antibiotics like 0-500 mg Amoxycillin and 0-500 mg Cephalexin
only.

Example 1

The formulation had 0.1- 1 billion cells of Lactobacillus only with other fillers such
as starch wherein the amount of starch varies depending on the size of the capsule.
Example 1m: |

The formulation had 0.1-1.0 billion cells of Lactobacillus and 0-500 mg anti infective
agent like either amoxycillin or Cephalexin.

Example 1n.’

The formulation had encapsulated 0.1-1.0 billion cells of Lactobacillus and
encapsulated 0-500 mg of either Amoxycillin or 0-500 mg Cephalexin

anti infective agents

Example 10;

The forxntllat’io11 had 0.1 — 5 billions cells of S.Boulardii, Lactobacillus and anti
iﬁfeotivc agents either 0-500 mg Amoxycilfin‘ or 0-500 mg Cephalexin.

Example 1P;

The formulation had only 0,1-5 billion cells of S.Boulardii and 0.1-1.0 billion cells of
Lactobacilliis only.

Example 1Q:

The formulation had 0.1 — 5 billions S.Boulardii, 100-800 mg Acyclovir,

Example 1R:

The formulation had 0.1 — 5 billions S.Boulardii and 501'400"m‘g Zidovudine,
Example 18S:

The formulation had 0.1 - 5 billions S.Boulardii, 50-250 mg Lamivudine
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Results: The viability and the potency of the illfec;tive agent tested in each
formulation at the beginning of the stability study, in between and at the end of the
stability study was conducted, Results confirm the presence of viability and
j)otency values comparable to the challenged limits and the values showed no
significant decrease in examples 1a to 1k, wherein all the formulations had only
S.Boulardii or S.boulardii with other agents such as either anti infective agents,
Vitamins or stabilizers.

In case of example Im the viability of the Lactobacillus did not decreased
significantly confirming either the ability of the micro organism to withstand the
accelerated femﬁer‘:atﬁre and o action of the anti ‘infective éf"ge'h’t in the formulation.
There was 1io signi'ﬁcari‘t‘:droﬁ in the potency of the anti inféctive agent.

The stability of the formulation of example 1n, also showed significant decrease in
the agtivity conf'lrmin;c,r the inability of the barrier to

Prevent the action of the anti infective agent on the bacteria or the in stability of the
bacteria to withstand elevated temperatures.

Similarly no sigliiﬁ'éantj'ci"rop of viability and maintériarice of ‘}')c')tenéy was observed in
the examiple 10 and 1p., Observation revealed the mainténancé of the viability of the
Yeast and bactéria’ dﬁrliﬁ’g"ii:he entire period of thé expetimentation, confirming no
action of the infective agent on the bacteria nor yeast.

Finally results of formulation of probiotic yeast with anti Viral agent as cited in
example 1q,1r,1s clearly showed no significant drop in activity over the entire

period of experimentation.
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ORAL DOSAGE FORMULATION-II

Tablet: Stable fixed dose combination layered tablet is prepared using the following
components of which the ingredients are anti-infective agent(s) and yeast or other
eukaryotic organisms. If necessary, acceptable excipients can be added.

One of the active ingredients is coated. The entire process of tablet making including
the selection of the temperature, humidity and other stability deciding parameter are
done by process known to those skilled in the art.

Following are examples of providing barrier to organisms for different dosage forms.
Howe,vvei',‘ it is not 'i‘iﬁeﬁded that the scope of this invention be limited by these
examples,

Example 2a:’

The formulation had encapsulated antibiotics like 0-500 mg Amoxycillin, 0-500 mg
Cephalexin with granulated yeast of 0.1 to 5 billion'

Example 2b;’

The formulation had atibiotics like 0-500 mg Amoxyeillin, 0-500 mg of Cephalexin
and encapstilated boulardii 6£ 0.1 to 5 billion cells.

Example 2 | |

The foriviulation had encapsulated antibioticé like 0-500 mg Amoxyecillin or 0-500 mg
Cephalexin Aalong with encapsulated boulardii 0.1-5 billion cells of yeast.

Example 2d:’

The formulation hadiO.)l -5 billion cells of S.Boulardii antibiotics and 0-500 mg and or
0-500 mg of anti infective agents.

Example 2e:
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The formulation had 0.1-5 billion S.Boulardii with 50-800 gms of either Acyclovir,
Zidovudin and Lamivudine .

Results: Data confirms the maintenance of viability of the organism and also the
retainment of the potency of the anti infective agents.

This clearly indicated the stability and it’s abiity of the formulation to dissolve at the
intestinal physiological pH, confirming the usage of this formulation as curative for
gastro intestinal disorders.

Results; Data confirms the maintenance of viability of the organism and also the

retainment of the potency of the anti infectivé agerits.

' This ¢learly indicated the stability and it’s ability of the formulation to dissolve at the

intestinal physiological pH, confirming the usage of tliis formulation as curative

for gastrd intestinal disorders and also as' curative therapy for viral infections
by inhibiting DNA synthesis, viral replication and Tnhibition of HIV reverse
transcription via viral DNA chain termination.

DOSAGE FORMULATION - III

Dispersion tablet ‘formulation: Stable fixed dose combination liquid tablet is
prepared using the ¢omponents of which the active ingredients are anti-infective
agent(s) and n:ii‘c‘rd' organisms.

The anti-infective égéﬁt"- is granulated, and the other ‘ingrediént is introduced into the
formulation by the ptroéess known to those skilled in the art. -

TiliS dose suspension provides pharmacological effects when kept at conditions
suggested by ICH guidelines which could be extrapolated to the self life at ambient

room temperature.
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Following are examples of providing‘barrier to organisms for different dosage forms.
However, it is not intended that the scope of this invention be limited by these
examples, -

Example 3a: The relative proportion of active ingredients either anti-infective
agent (either 0-500 mg Ampicillin or 0-500 mg Cephalexin ) and euk)aryotic Micro
organisms along with other stabilizers. Additives or other Pharmacopial, or Non
Pharmacopial agents (Cellulose acetate pthalate, Isopropyl alcohol and
Dichloromethane) which can impart the Stability, Maintainence , Increase or
Decreasé the viability of the organism.

Results: Data froni the stiidy clearly indicate no significant loss of the viability of the
ni’i’crc)"difganism or the potency of the anti infective agent during the entire period of
accelerated st'abiili:ty stud}f‘su'ggesting the beneficial effect of the formulation during
storage at ambient fetiiperature through the shelf life.

DOSAGE FORMULATION - IV

Siéb’ilify of the formulation in liquid after reconstitution

Following aré cxamples of providing barrier to organisms for different dosage forms.
Howevér, it is not ‘iriteﬁded‘ that the scope of this invention be limited by these
examples.

Example 4a: Stable fixed dose combination dry pdeéi' for ‘feclonst'itut‘ing liquid
fommla‘tio"n béfore usé i prepared using" the following components of which the
active ingrédients are anti-infective agent(s) and micro organisms, The remaining
comp‘dnehts are phj/éiOlb gically acceptable excipients.

In present‘ inv*eﬁtioh,l: Physiologically acééptetd' quantities of S.Boulardii are

granulated by process known to those skilled 'in the art. The granules are dried and
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mixed with dry powder containing 0-500 mg Amoxicillin or and 0-500 mg
Cepha]cxin with or Without other agents like 0-500 mg Hydroxy propyl methyi
cellulgse by processes known to those skilled in the art.
The powder at diff?rgnt time intervals were subjec;tefi to cell viability and antibiotié
5  assay by both microbiological methods and Instrumentation methods. These methods
are known to those skilled in the art.
Stability- of the dry powder at the acclerated temperatures was carried out as
preseribed by ICH guidelines.
Results: * Data from the study clearly indicate the retainment of the viability of the
ld organism and also the content of the antibacterial agent in'the powder,
This clearly indicates the ‘¢onferment of ﬁ'ow'der;‘ stability indicating the usage of the -
presentation as a curative thefapy for Gastointestinal disorders,
ADVANTAGE'S:
% The fdnhulat’ibri"is stable user-friendly & safe.
15 ** No encapsulation is required. The components can be mixed and not required
fo b}e isoldt:ed ffé)in one another. It becomes effective at a desired site
o Thé fonﬁﬁrlation‘ is éffective & efficient agaiﬁst ﬂarmful miéioﬂofa inhabitant
“ .tbl gastr!c;intést\‘inzal tract and their mé‘t'a:b'oli.t;és and éeéréﬁbns.

% The formulation is supportive to pfobiotics inhabitant to gastrointestinal tract.
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WE CLAIM:

1. A eukaryotic based synergistic formulation for gastro-intestinal disorders
comprising eukaryotics and adjuncts selected from pharmaceutically and or
physiologically acceptable components.

2. A formulation as claimed in claim 1, wherein the eukaryotics used are the one
generally recognized as safe and selected from Saccharomyces spp, Aspergillus spp.
3. A formulation as claimed in claims 1& 2 wherein the eukaryotics used are
Saccharomyces spp.

4, A fohnulé’éion as claimed in claims 1 to 3 wherein Saccharomyces spp. used is

Saccharsmyces boulardii (S. boulardii).

5. A formylation as claimed in claims 1 to 4 wherein Saccharomyces boulardii (S.

boulardii) used is isolated from skins of naturally occurring fruit such as pine apple

' lichens inhabitant of tropical climate particularly from Andnas cosmosis (pine apple).

6. A formulation s claimed in claims 1 to 5 wherein 8. boulardii used is isolated,
cultured, lyophilized and dried in a manner as herein after described.

7. A" forimilation ‘as claimed in claims 1. to 6 wherein S. boulardii used is native or
further modified.

8. A formuilation as 'ciafﬁiéd in claims 1 to 7 wheréin S. boulardii is lyophilized dried -
and granulated fo a desired size wherein the granule $ize may be ranging from 14-30
ASTM '(Ame'i‘iéén Testi'ng“ Society for Testing Material).

9. A formulation as clainied in claims 1 to 5 wheréin S. boulardii is cultivated in a
medium comprising Glucose for carbon source, soybean casein dextrose medium

(SCDM) "fo‘r "Ni‘trogen' “source, MgSo4, KCl, N'aCI,’ (NH)4HPO4 and with
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microelements like MnSO4, FeSO4, CuSO4, Boric acid and Vitamins, D-Biotin and
thiamine HCI ranging from 0.001% to 0.6% and designated as BBIL-SB.

10. A fornmlétion as claimed in claim 1 wherein the physiologically acceptable
componcnt's include without restricting to physiologically acceptable any known
excipients exemplified by magnesium stearate; growth stimulators, stabilizers such as
lactose; 11utﬁtional supplements such as vitamins, minerals, chitosans and source of
lactic acid producers.

11. A formulation as claimed in claim 1 wherein pharmaceutically acceptable
comiponenis are such as anti-infective agenfé that can be used for therapeutic pﬁrpose
and ifclude antibiotics like Ampicillin, Amoxycillin, Cloxacillin, Clavulanic acid,
Cephalexin, Cefuroxime, 'Axetil, and Cefixime; artiviral a'génts exemplifiéd By ,
Acyclovir, Zidovudin and Lamivudin.

12. A formulation as claimed in claim’1 contains lactic acid producers such as
Lactobacillus in lybpliiliied form or its source such as curd, buttermilk.

13. A formulatbn as claimed in any preceding claim contains eukaryotics in the range
of 0.1 to 5 billions cells.

14. A formulation as c'lai:m'é,d in any preceding claim contains lactic acid producers in
the range of 0.1 to 1.0 billion cells.

15, A formulation as claimed in any preceding claim contains pharmaceutically
acoeptable compornents ‘in the quantity required for therapeutic purposes, generally,
antibiotics may be added up to 500 mg.

16. A formulation as claimed in any preceding éléfni is converted to capsules, tablets

or powder if so desired. The tablets are coated with conventional excipienté.
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18.

19,

A process for preventive and curative therapy for gastro-intestinal disorders,
in mammals, comprising administering in tablets, capsules, or powder form
formulations to mammals suffering there from an effective amount of
fo_mmléﬁon as claimed in claim 1.

A process for treating gastrointestinal disorders arising through bacterial and
or viral infection in mammals particularly human comprising administering
in tablets, capsules, or powder form formulations to mammals suffering
there from an effective amount of formulation as claimed in claim 1 and
described in examples.

A procéss for tréating gastrointestinal disorders arising antibiotic associated
diarrhea “and or colitis in mammals particularly human comprising
administering in tablets, capsules, or powder form formulations to mammals
suffering there from an effective améunt of Yférnl'métic‘iri"as claimed in claim

1 and described in examples.



LA

INTERNATIONAL SEARCH REPORT

Intern il Application No

PCT/IN2004/000256

A. CLASSIFICATION OF S BJECT MATTER -
IPC 7 A61K35/84 A61K35/72

A61P1/00

According fo International Patent Classification (IPG) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 A61K A61P

Minimum documentation searched (classification system followed by classification symbois)

Documentation searched other than minimum documentation 1o the extent that such documents are included In the flelds searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ, EMBASE, MEDLINE, BIOSIS, CHEM ABS Data, SCISEARCH

C. DOCUMENTS CONSIDERED TO BE RELEVANT

column 4 - column 5

column 8, line 50 - Tine 58; claims 1-32

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X GB 930 107 A (GIUSEPPE CARLO SIGURTA) 1-4,10,
3 July 1963 (1963-07-03) 12-19
Y page 1; claims 1-7 5-9
X US 5 501 857 A (ZIMMER ET AL) 1-4,10,
26 March 1996 (1996-03-26) 12-19
cited in the application
Y column 1, paragraph 3 - paragraph 4 5-9

-/

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

"A* document defining the general state of the arnt which is not
considered 1o be of particular relevance

*E' earlier document but published on or after the international
filing date

*L* document which may throw doubts on priotity clalm(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0" document referring to an oral disclosure, use, exhibition or
other means -

*P' document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
icited to undersiand the principle or theory underlying the
nvention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
Involve an inventive step when the document is taken alone

“Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-—
gn?'rllts. ?tUCh combination being obvious to a person skilled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

20 April 2005

Date of mailing of the intemational search repornt

11/05/2005

Name and mailing address of the ISA -
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 apo nl,
Fax: (+31-70) 340-3016

Authorized officer

Markopoh]os, E

Form PCT/ISA/210 (second sheet) (January 2004}

page 1 of 3




INTERNATIONAL SEARCH REPORT

Intern|  lal Application No

PCT/IN2004/000256

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

DATABASE MEDLINE ‘Ontline!

US NATIONAL LIBRARY OF MEDICINE (NLM),
BETHESDA, MD, US;

1 August 2004 (2004-08-01),

ERDEVE OMER ET AL: "The probiotic effect
of Saccharomyces boulardii in a pediatric
age group."

XP002325265

Database accession no. NLM15357564
abstract

& JOURNAL OF TROPICAL PEDIATRICS. AUG
2004,

vol. 50, no. 4,

1 August 2004 (2004-08-01), pages 234-236,
ISSN: 0142-6338

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; 1994,

MCFARLAND LYNNE V ET AL: "A randomized
placebo-controlled trial of Saccharomyces
boulardii in combination with standard
antibiotics for Clostridium difficile
disease"

XP002325266

Database accession no. PREV199497356313
abstract

& JAMA (JOURNAL OF THE AMERICAN MEDICAL
ASSOCIATION), ~——- °~

vol. 271, no. 24, 1994, pages 1913-1918,
ISSN: 0098-7484

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; 1993,

KLEIN SUSAN M ET AL: "Recovery and
elimination of the biotherapeutic agent,
Saccharomyces boulardii, in healthy human
volunteers"

XP002325267

Database accession no. PREV199497046990
abstract -

& PHARMACEUTICAL RESEARCH (NEW YORK),
vol.-10, no. 11, 1993, pages 1615-1619,
ISSN: -0724-8741

GIROLA M ET AL: "“Efficacy of probiotic
preparation with-1iving, freeze-dried
lactic acid bacteria and.yeast on child
diarrhoea"

BIOSIS, ARCHIVO DI MEDICINA INTERNA,
vol. 47, no. 2-3, 1995, pages 61-72,
XP002035135

1-4,6,7,
11,13-19

5,8,9

5,8,9

5,8,9

1-4,10,
12-19

5-9

Form PCT/ISA/210 (continuation of second sheat) (January 2004)

page 2 of 3




no

INTERNATIONAL SEARCH REPORT

Intern al Application No

PCT/IN2004/000256

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

US 4 595 590 A (HUBLOT ET AL)

17 June 1986 (1986-06-17)

column 2; claims 1-9

DATABASE BIOSIS ‘Online!

BIOSCIENCES INFORMATION SERVICE,
PHILADELPHIA, PA, US; 1989,

GARDNER E T ET AL: "STUDIES ON THE
MICROBIOLOGY AND PRODUCTION OF PINEAPPLE
ANANAS-COMOSUS WINE™

XP002325268

Database accession no. PREV199089013877
abstract

& MICROBIOS, )

vol. 59, no. 239, 1989, pages 85-92,
ISSN: 0026-2633

6-9

Form PCT/ISA/210 (continuation of second sheet) (January 2004)

pége 3_of 3




In- _ational application No.

INTERNATIONAL SEARCH REPORT PCT/IN2004/000256

Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Although claims 17-19 are directed to a method of treatment of
the human/animal body, the search has been carried out and based on the
alleged effects of the compound/composition.

2. D Claims Nos.: ‘
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful international Search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. I:I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

.3 I:I As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

-

4, l:l No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004)




INTERNATIONAL SEARCH REPORT

information on patent family members

Intern

3l Application No

|PCT/IN2004/000256
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 930107 A 03-07-1963  NONE
US 5501857 A 26-03-1996 US 5310555 A 10-05-1994
US 4595590 A 17-06-1986 AT 42466 T 15-05-1989
DE 3569673 D1 01-06-1989
EP 0149579 A2 24~07-1985

Form PCT/iSA/210 (patent family annex) (January 2004)




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

