FORMULATI ONS FOR THE TREATMENT OF MJCOSI TI S | NDUCED BY ANTI TUMOR OR

| MMUNOSUPPRESSI VE THERAPY The present invention relates to pharmaceuti cal
formul at iwoxoassfash in the treatnent of nucositis i nducedTinP260ameeso by
chenot her apy, radiotherapy and treatnent with system c i nmuno-suppressors.
The fornul ations of the invention contain free or salified

benzophenant hri di ne aIkaI0|ds and suitable carriers, depending on the

vari ous paFt dy k ai ds ) png
antimcrob - - AUl at i ng,
ant i angi og ! f ' cer cells
and are caw.ﬁg&. gv) @WP:@ka MW?U%M?? iﬁi ])jerﬁ N further
relates to the salts of said alkaloids with |uteic acid. Technol ogi cal
background Severe forms of painful nucositis often occur both in oncol ogy
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severe mucositis is the cause of suspension of chenotherapeutic treatnents,
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I nduce side effects mainly affecting the gastrointestinal tract,
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even the genito-urinary tract.

5 benzophenanthridine alkaloids and suitable carriers, depending on the various

parts of the patient body to treat. Said alkaloids have strong antimicrobial,
antifungal, anti-inflammatory, analgesic, immunostimulating, antiangiogenetic
and an antiproliferative action selective for cancer cells and are capable of
reducing or preventing mucositis.
10 The invention further relates to the salts of said alkaloids with luteic
acid.
Technological background
Severe forms of painful mucositis often occur both in oncology and
organ or bone marrow transplahtation with concomitant immunosuppressive
15  therapy.They can only be counteracted by systemic analgesics, in particular
opioids, combined with heavy support therapies. In many cases, onset of
severe mucositis is the cause of suspension of chemotherapeutic treatments,
thus allowing the tumor to continue its growth.
Radical treatments can induce side effects mainly affecting the
20 gastrointestinal tract, particularly the mouth, esophagus, stomach, intestine
and in some cases even the genito-urinary tract.
Medicaments  which most frequently induce mucositis are
anthracyclines, fluorouracil and analogues; and others, such as taxol,
actynomicin, mithramycin, etoposide, topotecan, amsacrine, methotrexate,

25 hydroxyurea, alone or in combination with other chemotherapeutics such as
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Medi caments which nost frequently induce mucositis are anthracyclines,
fluorouracil and anal ogues; and others, such as taxol, actynom cin,

m t hr amycwo,20@/pdsi de, topot ecan, amsacri ne, nethotrexaCe/EPRyd0000FUI ea,
al one or in conmbination with other chenptherapeutics such asplati num
conpl exes commonly used in cancer therapy. The conbination of cheno- and
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substanti %lxlpgri%rl{(r:gs difficulty to eat, which leads to weight loss, dehydration and
10 severe health impairment.

Disclosure of the invention

It has now surprisingly been found that the benzophenanthridine
alkaloids sanguinarine and chelerythrine are advantageously effective in
reducing and/or preventing the onset of mucositis induced by oncological or

15 immunosuppressive treatment.

Therefore the invention provides formulations containing sanguinarine
or chelerythrine or salts thereof or extracts containing them, in admixture with
suitable carriers and/or excipients, for the treatment and/or the prevention of
mucositis.

20 Sanguinarine or chelerythrine can be present in a substantially pure
form or in the form of extracts of Sanguinaria canadensis, Macleaya cordata
or Macleaya macrocarpa.

The invention further relates to the use of sanguinarine or chelerythrine
or salts thereof or extracts containing them for the preparation of medicaments

25  for the treatment and/or prevention of mucositis.

Furthermore it has been found, and this is a furhetr object of the

invention, that the salts of these alkaloids with luteic acid are particularly

effective for the purposes of the present invention.



formor in the formof extracts of Sangui na a canadensis, Macl eaya cordata
or Macl eaya macrocarpa. The invention further relates to the use of

sangui narwoeoavoscivel er yt hrine or salts thereof or extraeC3/Ereowadlisng t hem
for the preparation of medi canents for 8he treatnent and/or prevention of
mucositis. Furthernore it has been found, and this is a furhetr object of
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10  luteic acid reduces bacterial and fungal adhesion to cells, thereby enhancing

the antimicrobial and antifungal effect of the alkaloids.

This aspect is particularly advantageous in that mucositis is often
associated with bacterial and/or fungal infections.

The formulations of the invention can further contain isobutylamides

15 extracted from Echinacea angustifolia or synthesized from polyunsaturated
acids, which have agonistic action on CB1 and CB2 cannabinoid receptors.
Both natural and synthetic isobutylamides, when administered concomitantly
with the radio-chemotherapeutic treatment, reduce the appearance of nausea
and vomit which affect almost all of the treated patients, and this is a further

20 particularly advantageous aspect of the invention.

The active principles contained in the formulations of the invention
show negligible absorption through the oral route and can therefore be
administered prophylactically, before the administration of the
chemotherapeutic, or between chemotherapy cycles.

25 The compositions of the invention are able to reduce peripheral
oncological pain already within 20 minutes; to prevent the formation of

purulent plaques infected by saprophytes in the oral cavity, avoiding the use

of antibiotics while reducing the progress of the infection; to reduce the



Bot h natural and synthetic isobutylam des, when adm ni stered concom tantly
with the radi o-chenot herapeutic treatnent, reduce the appearance of nausea
and vom twohlmetnsaffiect al nost all of the treated patiensT/ERRa)omiosoi s a
further particul arly advant ageous aspec$4 of the invention. The active
principles contained in the fornmulations of the invention show negligible
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further contain essential oils to increase the patient compliance in terms of
10 freshness of the oral cavity.

The effective dosages of sanguinarine and chelerythrine in the
compositions of the invention can range from 1 to 20 mg, either in the free or
salified form; the same alkaloids and the salts thereof can be solubilised in
slow release gels consisting of proteoglycans or substituted celluloses. The

15 alkaloids can be incorporated in patches to be applied to the palate for the
treatment of subjects with experience difficulty in using conventional
formulations.

Suitable formulations for the treatment of mucositis of the digestive
tract comprise tablets, capsules or dispersible granulates which promote

20 adhesion to the gastro-intestinal walls. For the treatment of mucositis of the
genitourinary tract, particularly of the vagina, sanguinarine luteic acid salt,
suitably formulated in vaginal suppositories, foams, gel and similar topical
forms, proved particularly effective.

The compositions of the invention can be prepared according to

25 conventional, well known methods, such as those described in “Remington's
Pharmaceutical Handbook”, Mack Publishing Co., N.Y., USA, together with
suitable excipients.

The examples reported hereinbelow illustrate the invention in greater



salified form the sanme al kal oids and the salts thereof can be solubilised
in slow rel ease gels consisting of proteoglycans or substituted cell ul oses.
The al kalwoOdsoswamlne i ncorporated in patches to be appl iPpet/RPeoovloeoop@l at e
for the treatnment of subjects with expegience difficulty in using
conventional formulations. Suitable fornulations for the treatnent of
nmucosi ti sdc‘g:ft if he di gestive tract conprise tablets, capsules or dispersible
granul at es whi'ch pronot e adhesion to the gastro-intestinal walls. For the
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follow ng char ifxtaenrlipfet hclsliérgr%tcaﬂe%gble%%rfgtlse Il - 1 Gamchewable tablets
1. Macleaya cordata alkaloids (70%) 2.5 mg
10 2. Soy lecithin 30.0 mg
3. Anhydrous citric acid 10.0 mg
4. Lactose 240.0 mg
5. Mannitol 550.0 mg
6. Methylcellulose 40.0 mg
15 7. Palmitostearate 50.0 mg
8. Berry flavours 40.0 mg
9. Potassium acesulfame 0.5 mg
10. Talc 10.0 mg

Example III - 1 Gram chewable tablets

20 1. Sanguinarine bisulfate 2.5 mg
2. Soy lecithin 30.0 mg
3. Anhydrous citric acid 10.0 mg
4. Lactose 240.0 mg
5. Mannitol 550.0 mg
25 6. Methylcellulose 40.0 mg
7. Palmitostearate 50.0 mg
8. Berry flavours 40.0 mg
9. Potassium acesulfame 0.5 mg



1. Macl eaya cordata alkaloids (70% 2.5 ng 2. Soy lecithin 30.0 ng 3.

Anhydrous citric acid 10.0 ng 4. Lactose 240.0 ng 5. Mannitol

550.0 ngy 6.

Met hyl celwol2o0®®082®10 ng 7. Pal mtostearate 50.0 ng 8. BecmEprkécawonwss 40.0

ng 9. Potassium acesulfame 0.5 ng 10. Tglc 10.0 ng Exanple 111 -

1 Gam

chewabl e tablets 1. Sanguinarine bisulfate25ngz Soylecithin 30.0 ng

3. Anhydrous Clbl’ %Cld 10.0 ng 4. Lactose 240.
O ng 7. Palmtostearate 50 0 ny

6. Methylcell uI ose
40.0 ng 9. Pot S
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1. Sanguinarine bisulfate
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. Soy lecithin

. Anhydrous citric acid
. Lactose

. Mannitol

. Methylcellulose

. Palmitostearate

10 . Berry flavours
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. Potassium acesulfame
10. Talc
Example V - 1 Gram chewable tablets

1. Sanguinarine luteicate

N

15 . Soy lecithin

. Anhydrous citric acid

AW

. Lactose

. Mannitol

. Methylcellulose
20 . Palmitostearate

. Berry flavours
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. Potassium acesulfame

10. Talc

d\/% tol 550.0 ngy
81 y flavours

10.0 ng Exanple IV - | Gam
ng2. Soy lecithin 30.0 nyg

2.5 mg
30.0 mg
10.0 mg

240.0 mg
550.0 mg
40.0 mg
50.0 mg
40.0 mg

0.5 mg

10.0 mg

2.5 mg
30.0 mg
10.0 mg

240.0 mg
550.0 mg
40.0 mg
50.0 mg
40.0 mg

0.5 mg

10.0 mg

Example VI - Soft-gelatin capsules for the treatment of vaginal

25 mucositis
Sanguinarine luteicate
soy lecithin

beeswax

10 mg
50 mg
50 mg



3. Anhydrous citric acid 10.0 ng 4. Lactose 240.0 ng 5. Mannitol 550.0 ny
6. Methylcellulose 40.0 ng 7. Palmtostearate 50.0 ng 8. Berry flavours
40. 0 mg WORot%s3zioum acesul fame 0.5 ng 10. Tal ¢ 10. 0 ngPExT@Ppéoe/ow0s0 I G am
chewabl e tablets 1. Sanguinarine luteicate 2.5 ng 2. Soy lecithin 30.0 ny
3. Anhydrous citric acid 10 O ng 4. Lactose 240.0 ng 5. Mannitol 550.0 ngy

6. Methylcellu Pal mtostearate 50.0 ng 8 y flavours
40.0 nmg 9. Pot ggg&.ﬁlﬁ]?%glels ane 0.5 ng 10. Talc 10.0 ngs%(ggﬂrél e VI -
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vaginal mucositis

1. Sanguinarine bisulfate 200.0 mg

5 2. Echinacea angustifolia lipophilic extract 100.0 mg
3. Propylene glycol 10.00 g

4. Soy lecithin 50 mg

5. Beeswax 50 mg

6. Isopropyl myristate 5.00g

10 7. Cetyl alcohol 5.00 g
8. Polysorbate 80 3.00g

9. Carbomer 040 ¢g

10. Methyl para hydroxy benzoate 0.10 g

11. Propyl para hydroxy benzoate 0.05¢g

15 12. Purified water q.s. To 100 g

Example VIII - Vaginal suppository
1. Sanguinarine bisulfate 3 mg

2. Fatty acids glycerides q.s. to 20¢g



beeswax 50 ngvegetable oil gq.s. to 800 ng Exanple VII - Cream (oil in water
emul sion) for inside and outside vaginal nucositis | . Sangui narine

bi sul f at ewdQ009D8may12. Echi nacea angustifolia |ipophili cprextaraan/ot®80 0 ng 3.
Propyl ene glycol 10.00 g 4. Soy lecithig 50 ng 5. Beeswax 50 ng 6.

| sopropyl nyristate 5.00 g 7. Cetyl alcohol 5.00 g 8. Polysorbate 80 3.00 g
9. Carbo%g 10. Methyl para hydroxy benzoate 0.10 g | 1. Propyl para
hydr oxy b 0.05 g 12. Purified water g.s. To 100 g Exanple VIl -
Vagi nal suppository 1. Sanguinarine bisulfate 3 ng 2. Fatty acids
glycerides g.s. to 2.0 gCLAIMS 1. Formnul ati ons cont ai ni ng sangui nari ne or
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chel er yt hre'xgl%lents for the treatment and/or prevention of mucositis.

2. Formulations as claimed in claim 1 containing sanguinarine.
3. Formulations as claimed in claim 1 containing chelerythrine.
4. Formulations as claimed in claim 1 containing extracts of Sanguinaria

canadensis, Macleaya cordata or Macleaya macrocarpa.
10 5. Formulations as claimed in claim 1 wherein sanguinarine or
chelerythrine are in the form of luteic acid salts.
6. Formulations as claimed in any one of claims 1 to 5 further containing
natural or synthetic isobutylamides.
7. Formulations as claimed in claim 6 wherein isobutylamides are
15  contained in the Echinacea angustifolia lipophilic extract.
8. Formulations as claimed in any one of claims 1 to 7 in the form of
tablets, granulates, capsules or chewable tablets, chewing gums, creams,
ointments, foams, vaginal suppositories, patches.
9. Chelerythrine luteic acid salt.
20 10. Sanguinarine luteic acid salt.
11.  The use of sanguinarine or chelerythrine or the salts thereof or extracts
containing them for the preparation of medicaments for the treatment and/or
prevention of mucositis.
12. The use as claiméd in claim 11 wherein mucositis is induced by
25 chemotherapy, radiotherapy or immunosuppressive treatment.
13. The use as claimed in claim 11 or 12 wherein mucositis is buccal or
vaginal mucositis.

14.  The use as claimed in any one of claims 1 to 13 wherein sanguinarine or



4. Fornulations as clainmed in claim1l containing extracts of Sanguinaria
canadensi s, Macl eaya cordata or Macl eaya macrocarpa. 5. Fornul ations as

cl ai red iwoch@asr@®@iwher ei n sangui nari ne or chel eryt hri necame2om/0bde60 f or m of
luteic acid salts. 6. Fornulations as cbained in any one of clains 1 to 5
further containing natural or synthetic isobutylanides. 7. Formulations as

clainmed i Rp gjeq},pogh Qlﬁié(ﬁ@@l‘lﬁt%ﬁﬁg‘a@& are contained in the Echi nacea

angustifolia i c extract rmul ations as claimed in any one of
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t abl et s, chemnng guns, creans, ol ntnents, foans, vagi nal Supposi ,

pat ches. lﬁgﬁbggﬁ§ﬁkhgqsbyﬁ | £mpdsd salt 10. Sanguinarine luteic acid
salt. 11. e use sanQU|na ine or chelerythrine or the salts thereof or
extracts containing themfor the preparation of nedicanents for the
treatment and/or prevention of nucositis. 12. The use as clained in claim
11 wherein nmucositis is induced by chenot herapy, radiotherapy or

i mmunosuppressive treatnent. 13. The use as claimed in claim1l or 12
wherein nmucositis is buccal or vaginal nucositis. 14. The use as clainmed in
any one of clainms 1 to 13 wherein sanguinarine orchelerythrine are salified
with luteic acid. 15. The use as clainmed in any one of clains 12 to 14 in
conbination with natural or synthetic isobutylam des.



