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Description

Technical Field

[0001] The present invention relates generally to methods and compositions for use in the treatment of inflammatory
conditions. Specifically the invention relates to such treatment involving the mucosal delivery of an interleukin, in particular
interleukin-2 (IL-2). More particularly, the invention relates to sublingual administration of compositions comprising IL-2.

Background Art

[0002] Inflammation is a normal and vital response mechanism assisting in protecting the body from infection and
injury. However abnormal or uncontrolled inflammatory responses can result in the development of acute or chronic
inflammatory disorders or conditions. Chronic inflammatory conditions can be debilitating and cause enormous discomfort
and pain to sufferers. Moreover inflammatory conditions such as rheumatoid arthritis are increasing in prevalence as
populations around the world age.
[0003] One fundamental failing of traditional chemically based treatments for inflammatory conditions is that these
agents target only the relief of pain associated with the condition rather than addressing the underlying pathophysiology
of the condition. Also associated with continued steroid use are significant side effects including stomach ulcers and
bleeding. For example, non-steroidal anti-inflammatory drugs (NSAIDs) have been used for many years in anti-inflam-
matory therapy, however it is well known that NSAIDs produce lesions in the gastrointestinal tract, depending on the
length of the treatment and on the type of drug. This problem has of particular importance in cases where the therapy
must be protracted for a long time, such as in the treatment of chronic inflammatory disorders including rheumatoid
arthritis, where long term treatment is needed to keep the inflammatory state and associated pain under control.
[0004] Accordingly, there is a growing interest in the development of biological agent-based therapies in an effort to
reduce such side effects and slow or reverse the progression of the disease. Moreover, as most inflammatory and
autoimmune diseases are chronic diseases requiring prolonged treatment, injection-based therapies and treatments
requiring administration by physicians or other healthcare professionals are not ideal. Thus, the development of alternative
therapies and alternative administration approaches is a focus of much research.
[0005] Another related document is US2003/0135887 describing the expression of cytokines, including contra-inflam-
matory cytokines in plants and methods for the treatment of auto-immune conditions by administration of such plant-
expressed contra-inflammatory cytokines. Furthermore, WO2004/024125 teaches delayed release formulations for the
oral administration of recombinant interleukin-11. As a further example, WO99/18992 relates to the administration of
Th1 or Th2 specific cytokines via the oromucosa, defined in this document as being administration "deep into the nasal
or oral cavity". In addition, WO2008/109953 discloses compositions comprising interleukins for the treatment of cancer.
The publication by Slavin et al. describes the oromucosal administration of IL-10 for the treatment of diabetes and
encephalomyelitis.
[0006] One biological agent that has been considered promising for the treatment of some cancers is the cytokine
interleukin-2 (IL-2). A recombinant form of interleukin-2, aldesleukin (Proleukin®) has received FDA approval for the
treatment of metastatic melanoma and renal cell carcinoma via injection. However to date the widespread and effective
employment of IL-2 for therapeutic purposes has been considerably hampered by the significant side effects associated
with its administration, due largely to the intravenous or subcutaneous delivery method required and the associated high
doses necessary to achieve any therapeutic benefit via injection. Patients receiving systemic IL-2 therapy often experi-
ence flu-like symptoms. Hypotension, anaemia, and a decreased platelet count are also associated with the high cu-
mulative doses required for intravenous administration. The most severe toxicities associated with the presently available
intravenous or subcutaneous IL-2 administration result from the molecule’s ability to increase capillary permeability,
which may result in hypotension, ascites, generalized oedema, and pulmonary oedema. Capillary leak syndrome may
ultimately lead to severely low blood pressure and reduced blood flow, heart and lung abnormalities, fluid retention,
mental changes, kidney abnormalities and/or gastrointestinal abnormalities. These effects may be severe and can result
in death.
[0007] The need for intravenous or subcutaneous injections of IL-2 also hampers the ability of individuals to self-
medicate and manage their own treatment regime. Accordingly there is a need for the development of simple, low cost
treatment options that enable sufferers of inflammatory conditions to administer their own medication with convenience
and without pain or side effect.
[0008] The continued therapeutic application of IL-2 is presently being carefully assessed in light of its significant
toxicity and relatively modest clinical response rate. However the present inventor has now surprisingly found, contrary
to expectation, that mucosal delivery of IL-2 offers substantial therapeutic benefits over the currently available injectable
delivery including the ability to achieve efficacious treatment with much reduced doses compared to those required for
presently available systemic delivery. The present invention thereby provides viable new options for the cost-effective,
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efficacious therapeutic treatment of inflammatory conditions with reduced side effects and allowing patients to administer
their own medication.

Summary of the Invention

[0009] According to a first aspect the invention provides interleukin-2 (IL-2), or a fragment thereof, for use in the
treatment of abnormal inflammation or an inflammatory condition in a subject, by a method comprising mucosally ad-
ministering to the subject an effective amount of said IL-2 or a fragment thereof.
[0010] The interleukin for use may be a recombinant human interleukin.
[0011] The mucosal administration is oral administration, more typically the administration is sublingual.
[0012] The inflammatory condition may be a chronic inflammatory disease and may be selected from, for example,
arthritis such as rheumatoid arthritis, sinusitis, allergic disorders such as asthma, psoriasis, acne, inflammatory bowel
diseases, chronic fatigue syndrome, autoimmune disorders such as systemic lupus erythematosus, Sjögren’s syndrome,
inflammation of the prostate, inflammation of the urinary tract, pancreatitis, vasculitis, diabetes, inflammation of the feet
including gout, and period pain.
[0013] The interleukin for use may be administered in any form suitable for oral delivery, typically for sublingual delivery,
such as, for example in solid or liquid unit dosage form.
[0014] The use may further comprise the administration of one or more anti-inflammatory agents. Such agents may
be administered by the same route as the interleukin or via a different route. The administration of multiple agents may
be sequential or concomitant.
[0015] According to a second aspect the invention provides a pharmaceutical composition for mucosal administration
for use in the treatment of abnormal inflammation or inflammatory conditions, the composition comprising interleukin-2
or a fragment thereof, optionally together with one or more pharmaceutically acceptable carriers, excipients and/or
diluents.
[0016] In accordance with the above aspects, the interleukin may be administered in the form of a polynucleotide
encoding the interleukin. The polynucleotide may be located in a genetic construct, operably linked to a promoter.

Brief Description of the Drawings

[0017] Embodiments of the invention are described herein, by way of example only, with reference to the accompanying
drawings.

Figure 1. Swelling (swelling score), as measured on the right hind feet of rats with induced rheumatoid arthritis,
following parenteral (Inj) or sublingual (Sub) administration of recombinant human IL-2. Sublingual low dose = 4000
IU /kg body weight twice daily for 7 days; sublingual high dose = 12000 IU /kg body weight twice daily for 7 days;
injection low dose = 4000 IU /kg body weight twice daily for 7 days; injection high dose = 16000 IU /kg body weight
twice daily for 7 days.

Figure 2. Swelling (RA index), as measured on the three feet not challenged, of rats with induced rheumatoid arthritis
in the right hind foot, following parenteral (Inj) or sublingual (Sub) administration of recombinant human IL-2 for 3
days (A) or 7 days (B). Sublingual low dose = 4000 IU /kg body weight twice daily for 7 days; sublingual high dose
= 12000 IU /kg body weight twice daily for 7 days; injection low dose = 4000 IU /kg body weight twice daily for 7
days; injection high dose = 16000 IU /kg body weight twice daily for 7 days.

Figure 3. Measures of sinusitis in rats with induced sinusitis following sublingual (Sub) administration of recombinant
human IL-2 for 14 days. Sublingual low dose = 1000 IU /kg twice daily for 7 days then every second day; sublingual
high dose = 4000 IU /kg twice daily for 7 days then every second day. (A) Thymus index- thymus weight (g) per 100
g body weight. (B) Spleen index- spleen weight (g) per 100 g body weight.

Figure 4. Behaviour of rats with induced sinusitis following sublingual (Sub) administration of recombinant human
IL-2 for 14 days, as measured by frequency of nose rubbing, sneezing and degree of nasal discharge. Sublingual
low dose = 1000 IU /kg twice daily for 7 days then every second day; sublingual high dose = 4000 IU /kg twice daily
for 7 days then every second day.

Figure 5. Images showing changes in psoriasis affecting the elbow and hand of a human subject following two
months administration of sublingual IL-2, 5000 IU daily.

[0018] Nucleotide sequences are referred to by a sequence identifier number (SEQ ID NO). The SEQ ID NOs corre-
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spond numerically to the sequence identifiers <400>1 (SEQ ID NO:1), <400>2 (SEQ ID NO:2), etc. Specifically, the
amino acid sequence set forth in SEQ ID NO: 1 represents the precursor form of human IL-2, the amino acid sequence
set forth in SEQ ID NO: 2 represents the mature form of human IL-2. The nucleotide sequence encoding human IL-2 is
set forth in SEQ ID NO:3.

Detailed Description of the Invention

[0019] Throughout this specification and the claims which follow, unless the context requires otherwise, the word
"comprise", and variations such as "comprises" or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of any other element, integer or
step, or group of elements, integers or steps.
[0020] The articles "a" and "an" are used herein to refer to one or to more than one (i.e., to at least one) of the
grammatical object of the article. By way of example, "an element" means one element or more than one element.
[0021] As used herein the term "effective amount" includes within its meaning a non-toxic but sufficient amount of an
agent or compound to provide the desired therapeutic effect. The exact amount required will vary from subject to subject
depending on factors such as the species being treated, the age and general condition of the subject, the severity of
the condition being treated, the particular agent being administered and the mode of administration and so forth. Thus,
it is not possible to specify an exact "effective amount". However, for any given case, an appropriate "effective amount"
may be determined by one of ordinary skill in the art using only routine experimentation.
[0022] As used herein the terms "treating" and "treatment" refer to any and all uses which remedy a disease state or
symptoms, prevent the establishment of disease, or otherwise prevent, hinder, retard, or reverse the progression of
disease or other undesirable symptoms in any way whatsoever. Thus, "treatment" refers not only to treatment designed
to cure or remove symptoms in an individual, but also to ongoing therapy designed to control and suppress the occurrence
of symptoms. Treatment may be for a defined period of time, or provided on an ongoing basis depending on the particular
circumstances of any given individual.
[0023] As used herein the term "polypeptide" means a polymer made up of amino acids linked together by peptide
bonds. The terms "polypeptide" and "protein" are used interchangeably herein, although for the purposes of the present
invention a "polypeptide" may constitute a portion of a full length protein. The term "polynucleotide" as used herein refers
to a single- or doublestranded polymer of deoxyribonucleotide, ribonucleotide bases or known analogues or natural
nucleotides, or mixtures thereof.
[0024] The present invention is predicated on the inventor’s surprising findings that in in vivo models of various in-
flammatory conditions, sublingual administration of recombinant IL-2 results in a substantial and statistically significant
therapeutic benefit without evident toxicity. Further, as exemplified herein, this mucosal administration is substantially
dose independent. This is in contrast to prior art administration by injection in which higher doses are typically required
to achieve similar therapeutic effect, with the dose to be administered being constrained by the generation of side effects
and toxicity.
[0025] Accordingly, the present invention provides novel therapeutic treatment options for a variety of inflammatory
conditions with low dosages such that side effects commonly observed with presently available systemic treatments are
either obviated or reduced. To date, IL-2 therapy for the treatment of inflammatory conditions has only been attempted
intravenously or subcutaneously. Such administration requires high doses of interleukin, at levels considered abnormally
high relative to the levels by which cytokines such as IL-2 act to mediate cellular responses naturally. These high doses
result in significant side effects to patients.
[0026] The inventor’s novel finding of therapeutically efficacious mucosal interleukin administration opens the way for
the development of cost effective, non toxic therapeutic alternatives to presently available injection therapies.
[0027] Accordingly, in one aspect the present invention provides a use in a method for the treatment of an inflammatory
condition in a subject, the method comprising mucosally administering to the subject an effective amount of an interleukin
or a fragment or derivative thereof.
[0028] For use in accordance with the present invention the interleukin is IL-2, typically human IL-2, and more typically
recombinant human IL-2.
[0029] The interleukin(s) used in the methods and compositions of the invention may be natural, recombinant or
synthetic and may be obtained by purification from a suitable source or produced by standard recombinant DNA tech-
niques such as those well known to persons skilled in the art, and described in, for example, Sambrook et al., Molecular
Cloning: a Laboratory Manual, Cold Spring Harbor Laboratory Press (the disclosure of which is incorporated herein by
reference). Those skilled in the art will appreciate that the precise sequence of the interleukins to be employed in
accordance with the present invention may vary depending on a number of factors, for example the species and/or the
inflammatory conditions to be treated. Reference to "interleukin" or "interleukins" should be understood as a reference
to all forms of this molecule and to functional derivatives, variants and homologues thereof. This includes, for example,
any isoforms which arise from alternative splicing of the subject interleukin mRNA or functional mutants or polymorphic
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variants of these proteins. Also encompassed within the scope of the invention are homologs or mimetics which possess
qualitative biological activity in common with the full-length mature interelukin. Further, the present invention contemplates
not only use of the interleukin polypeptide, but also polynucleotides encoding the same.
[0030] "Derivatives" of interleukins include analogues, functional fragments, parts, portions or variants from either
natural or non-natural sources. Non-natural sources include, for example, recombinant or synthetic sources. By "recom-
binant sources" is meant that the cellular source from which the subject molecule is harvested has been genetically
altered. "Analogue" means a polypeptide which is a derivative of interleukin, which derivative comprises addition, deletion,
substitution of one or more amino acids, such that the polypeptide retains substantially the same function as the native
interleukin from which it is derived. Modifications may be made so as to enhance the biological activity or expression
level of interleukin or to otherwise increase the effectiveness of the polypeptide to achieve a desired result. The term
"conservative amino acid substitution" refers to a substitution or replacement of one amino acid for another amino acid
with similar properties within a polypeptide chain (primary sequence of a protein). For example, the substitution of the
charged amino acid glutamic acid (Glu) for the similarly charged amino acid aspartic acid (Asp) would be a conservative
amino acid substitution. Amino acid insertional derivatives also include amino and/or carboxylic terminal fusions as well
as intrasequence insertions of single or multiple amino acids. Insertional amino acid sequence variants are those in
which one or more amino acid residues are introduced into a predetermined site in the protein although random insertion
is also possible with suitable screening of the resulting product. Deletional variants are characterised by the removal of
one or more amino acids from the sequence. Substitutional amino acid variants are those in which at least one residue
in a sequence has been removed and a different residue inserted in its place.
[0031] The term "fragment" refers to a polypeptide that is a constituent of a full-length interleukin. The fragment typically
possesses qualitative biological activity in common with the full-length interleukin. The fragment may be derived from
the full-length interleukin polypeptide or alternatively may be synthesised by some other means, for example chemical
synthesis. As used herein a "variant" of interleukin means a molecule of substantially similar sequence to the interleukin
of which it is a variant and which exhibits at least some of the functional activity of the interleukin of which it is a variant.
A variant may take any form and may be naturally or non-naturally occurring. Generally, variant polypeptides may share
at least 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99%
sequence identity.
[0032] As used herein a "homologue" means that the interleukin is derived from a species other than that which is
being treated in accordance with the invention. This may occur, for example, where it is determined that a species other
than that which is being treated produces a form of interleukin which exhibits similar and suitable functional characteristics
to that of the interleukin which is naturally produced by the subject undergoing treatment.
[0033] In accordance with a particular embodiment of the present invention, the interleukin to be administered is human
IL-2 such as recombinant human IL-2. Full length human IL-2 has the amino acid sequence as set forth in SEQ ID NO:1
(precursor form) or SEQ ID NO:2 (mature form) and in its native form is an approximately 15,500 Da glycosylated protein.
[0034] Embodiments of the present invention also provide for the administration of interleukin in the form of a polynu-
cleotide encoding an interleukin polypeptide as described above. Typically the polynucleotide encodes human IL-2. For
example an IL-2 polynucleotide of the invention may have the nucleotide sequence as set forth in SEQ ID NO:3. In
addition to polynucleotides encoding the full-length human polypeptide, the invention also contemplates the use of
polynucleotides encoding homologues, fragments and variants thereof.
[0035] In particular embodiments of the invention the polynucleotide may be administered in a vector. The vector may
be a plasmid vector, a viral vector, or any other suitable vehicle adapted for the insertion and foreign sequences and
introduction into eukaryotic cells. Typically the vector is an expression vector capable of directing the transcription of
the DNA sequence of the polynucleotide encoding the desired polypeptide into mRNA. The vector may include expression
control and processing sequences such as a promoter, an enhancer, ribosome binding sites, polyodenylation signals
and transcription termination sequences. Examples of suitable viral expression vectors include for example Epstein-barr
virus-, bovine papilloma virus-, adenovirus-and adeno-associated virus-based vectors. The vector may be episomal.
[0036] The methods and compositions of the present invention find application in the treatment of a range of inflam-
matory conditions including chronic inflammatory diseases. By way of example only, the inflammatory condition may be
selected from arthritis such as rheumatoid arthritis, sinusitis, allergic disorders such as asthma, psoriasis, acne, inflam-
matory bowel diseases, chronic fatigue syndrome, autoimmune disorders such as systemic lupus erythematosus, Sjö-
gren’s syndrome, inflammation of the prostate, inflammation of the urinary tract, inflammation of the feet, pancreatitis,
vasculitis, diabetes, inflammation of the feet including gout, and period pain. However, those skilled in the art will readily
appreciate that the present invention is not limited to those conditions explicitly recited herein, but is applicable to the
treatment of any inflammatory condition susceptible to treatment via mucosal administration of an active agent.
[0037] The present invention provides methods and compositions for the mucosal delivery of interleukin. Preferably
the mucosal administration of interleukin is oral administration, although other intranasal administration, for example,
inhalation, is also contemplated. Typically oral administration comprises sublingual or buccal administration whereby
the composition is placed into contact with the buccal mucosa either under the tongue or in the cheek pouch allowing
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entry of the active agent directly to the bloodstream by absorption. Suitable forms for oral administration include solid,
liquid, emulsion, gel and suspension. In a particular embodiment, a composition of the invention is administered in solid
unit dosage form, for example in the form of a tablet, capsule, caplet, or lozenge. In one embodiment, the administration
may comprise a gel administered to the sublingual area. In instances where the interleukin is unstable in a given liquid,
this can be overcome by dissolving freeze dried interleukin powder in a diluent, for example water plus honey or car-
boxymethylcellulose, dextran, maltodextrin, gums, albumin, sugars such as dextrose, maltose, mannitol etc. Honey is
particularly useful as it contains many antigens which may assist the interleukin immune response.
[0038] In general, suitable compositions may be prepared according to methods which are known to those of ordinary
skill in the art and may include a pharmaceutically acceptable diluent, adjuvant and/or excipient. The diluents, adjuvants
and excipients must be "acceptable" in terms of being compatible with the other ingredients of the composition, and not
deleterious to the recipient thereof.
[0039] Examples of pharmaceutically acceptable diluents are demineralised or distilled water; saline solution; vegetable
based oils such as peanut oil, safflower oil, olive oil, cottonseed oil, maize oil, sesame oils such as peanut oil, safflower
oil, olive oil, cottonseed oil, maize oil, sesame oil, arachis oil or coconut oil; silicone oils, including polysiloxanes, such
as methyl polysiloxane, phenyl polysiloxane and methylphenyl polysolpoxane; volatile silicones; mineral oils such as
liquid paraffin, soft paraffin or squalane; cellulose derivatives such as methyl cellulose, ethyl cellulose, carboxymethyl-
cellulose, sodium carboxymethylcellulose or hydroxypropylmethylcellulose; lower alkanols, for example ethanol or iso-
propanol; lower aralkanols; lower polyalkylene glycols or lower alkylene glycols, for example polyethylene glycol, poly-
propylene glycol, ethylene glycol, propylene glycol, 1,3-butylene glycol or glycerin; fatty acid esters such as isopropyl
palmitate, isopropyl myristate or ethyl oleate; polyvinylpyrridone; agar; carrageenan; gum tragacanth or gum acacia,
and petroleum jelly. The diluent may be dextran, dextrin, dextrose, sucrose, maltose, mannitol, gelatin, pregel starch,
starch, amino acids trehalose, carboxymethylcellulose, cellulose, methyl cellulose, ethyl cellulose, albumin and propylene
glycol. Typically, the carrier or carriers will form from 0.1% to 99.9% by weight of the compositions.
[0040] In particular embodiments of the present invention the interleukin, IL-2, is administered in the form of a solid
unit dosage form such as a tablet, capsule or lozenge suitable for oral, most typically sublingual, administration. Suitable
solid compositions may comprise a rapid or slow disintegrating composition comprising interleukin in a pharmaceutically
acceptable water soluble or water dispersible carrier material. Such compositions may disintegrate or dissolve in the
mouth upon placement under the tongue or insertion into the buccal pouch. Compositions may be formulated for rapid
or immediate release of the interleukin or alternatively for delayed or controlled release. Techniques and processes for
achieving delayed or controlled release of active agents are well known to those skilled in the art.
[0041] A broad range of processes for the preparation of such dosage forms are well known to those skilled in the art
and are contemplated by the present invention. For example, suitable formulations may be prepared by processes
including freeze drying under vacuum, supercritical fluid drying, spray drying using heat, and fluid bed spray drying. Of
application in the context of particular embodiments of the present invention is a process involving microencapsulation
whereby the active ingredient is coated onto granules, tablets or microparticles, typically using solvents. One particularly
suitable process involves the use of a fluidised bed spray process facilitating the coating onto granules at room temper-
ature of actives including polypeptides with a water solubilising coat, as disclosed in International Patent Application
Publication No. WO 02/058735. Microparticles such as water soluble sugars or gel forming particles may be thus coated,
or alternatively a blank tablet, lozenge or capsule core may be spray coated. Also known in the art are means for the
preparation of oral compositions incorporating an effervescent agent as a penetration enhancer to increase the perme-
ability of the active agent across the buccal and sublingual mucosa (see for example US Patent No. 6,974,590. Other
delivery modes contemplated by the present invention include the use of bioadhesives, mucoadhesives and liposomes.
[0042] The compositions of the invention may also be administered in the form of liposomes. Liposomes may be
derived from phospholipids or other lipid substances, and are formed by mono- or multi-lamellar hydrated liquid crystals
dispersed in aqueous medium. Specific examples of liposomes used in administering or delivering a composition to
target cells are DODMA, synthetic cholesterol, DSPC, PEG-cDMA, DLinDMA, or any other non-toxic, physiologically
acceptable and metabolisable lipid capable of forming liposomes. The compositions in liposome form may contain
stabilisers, preservatives and/or excipients. Methods for preparing liposomes are well known in the art, for example see
Methods in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p. 33 ff..
[0043] The compositions of the invention may also be administered in the form of microparticles. Biodegradable
microparticles formed from polylactide (PLA), polylactide-co-glycolide (PLGA), and epsilon-caprolactone (t-caprolactone)
may be used.
[0044] The compositions of the invention may incorporate a controlled release matrix that is composed of sucrose
acetate isobutyrate (SAIB) and an organic solvent or mixture of organic solvents. Polymer additives may be added to
further increase the viscosity so as to decrease the release rate.
[0045] Those skilled in the art will readily appreciate that a number of suitable processes and techniques exist for the
manufacture of suitable oral compositions in accordance with the present invention and that the invention is not limited
by reference to any one particular process or technique.
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[0046] Solid forms for oral administration may contain binders acceptable in human and veterinary pharmaceutical
practice, sweeteners, disintegrating agents, diluents, flavourings, coating agents, preservatives, lubricants and/or time
delay agents. Suitable binders include gum acacia, gelatine, corn starch, pregel starch, gum tragacanth, sodium alginate,
carboxymethylcellulose or polyethylene glycol. Suitable sweeteners include sucrose, lactose, glucose, aspartame or
saccharine. Suitable disintegrating agents include corn starch, methylcellulose, polyvinylpyrrolidone, guar gum, xanthan
gum, bentonite, alginic acid or agar. Suitable diluents include lactose, sorbitol, mannitol, dextrose, kaolin, cellulose,
calcium carbonate, calcium silicate or dicalcium phosphate. Suitable flavouring agents include peppermint oil, oil of
wintergreen, cherry, orange or raspberry flavouring. Suitable coating agents include polymers or copolymers of acrylic
acid and/or methacrylic acid and/or their esters, waxes, fatty alcohols, zein, shellac or gluten. Suitable preservatives
include sodium benzoate, vitamin E, alpha-tocopherol, ascorbic acid, methyl paraben, propyl paraben or sodium bisul-
phite. Suitable lubricants include magnesium stearate, stearic acid, sodium oleate, sodium chloride or talc. Suitable time
delay agents include glyceryl monostearate or glyceryl distearate.
[0047] Liquid forms for oral administration may contain, in addition to the above agents, a liquid carrier. Suitable liquid
carriers include water, oils such as olive oil, peanut oil, sesame oil, sunflower oil, safflower oil, arachis oil, coconut oil,
liquid paraffin, ethylene glycol, propylene glycol, polyethylene glycol, ethanol, propanol, isopropanol, glycerol, fatty al-
cohols, triglycerides or mixtures thereof.
[0048] Suspensions for oral administration may further comprise dispersing agents and/or suspending agents. Suitable
suspending agents include sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, poly-vinyl-
pyrrolidone, sodium alginate or acetyl alcohol. Suitable dispersing agents include lecithin, polyoxyethylene esters of
fatty acids such as stearic acid, polyoxyethylene sorbitol mono- or di-oleate, -stearate or -laurate, polyoxyethylene
sorbitan mono- or di-oleate, -stearate or -laurate and the like.
[0049] Emulsions for oral administration may further comprise one or more emulsifying agents. Suitable emulsifying
agents include dispersing agents as exemplified above or natural gums such as guar gum, gum acacia or gum tragacanth.
[0050] The therapeutically effective dose level of a composition of the present invention for any particular patient will
depend upon a variety of factors including any one or more of: the type of inflammatory condition being treated and the
stage of the inflammatory condition; the activity of the active agent employed; the composition employed; the age, body
weight, general health, sex and diet of the patient; the time of administration; the rate of sequestration of compounds;
the duration of the treatment; drugs used in combination or coincidental with the treatment, together with other related
factors well known in medicine.
[0051] One skilled in the art would be able, by routine experimentation, to determine an effective, non-toxic dosage
which would be required to treat applicable tumours. These will most often be determined on a case-by-case basis.
[0052] In particular embodiments of the present invention the preferred dose of interleukin, for example IL-2, is in the
order of about 1 IU to about 3 million IU per day, although doses above and below this range are also contemplated. A
feature of the present invention is that mucosal administration of interleukin enables significantly lower doses of interleukin
to be employed than is possible with prior art approaches whilst retaining therapeutic benefit. Accordingly, the minimum
dose of interleukin that may be used in accordance with the invention can be determined by those skilled in the art,
provided that the dose is sufficient to achieve a therapeutic benefit. In terms of the maximum dose, this can also be
determined by a person skilled in the art taking into consideration factors such as those discussed herein. For example
a dose of up to several million IU per day may be appropriate in some circumstances. Typically the dose of interleukin
employed in accordance with the invention is between about 1 IU and about 100,000 IU per day, between about 10 IU
and about 50,000 IU per day, between about 100 IU and about 20,000 IU per day, or between about 500 IU and about
10,000 IU per day. Depending on a variety of factors as described herein, including the nature and severity of the
inflammatory conditions to be treated, the daily dose administered to a patient in need thereof may be in the order of
about 100 IU, 200 IU, 300 IU, 400 IU, 500 IU, 600 IU, 700 IU, 800 IU, 900 IU, 1,000 IU, 2,000 IU, 3,000 IU, 4,000 IU,
5,000 IU, 6,000 IU, 7,000 IU, 8,000 IU, 9,000 IU, 10,000 IU, 11,000 IU, 12,000 IU, 13,000 IU, 14,000 IU, 15,000 IU,
18,000 IU, 20,000 IU, 25,000 IU, 30,000 IU, 35,000 IU, 40,000 IU, 45,000 IU and about 50,000 IU.
[0053] It will also be apparent to one of ordinary skill in the art that the optimal quantity and spacing of individual
dosages will be determined by the nature and extent of the inflammatory conditions being treated, the form, route and
site of administration, and the nature of the particular individual being treated. Also, such optimum conditions can be
determined by conventional techniques known to those skilled in the art. For example, a subject may be administered
the desired daily dose in a single unit dosage form once per day, or in two unit dosage forms administered twice a day.
[0054] It will also be apparent to one of ordinary skill in the art that the optimal course of treatment, such as, the number
of doses of the composition given per day for a defined number of days, can be ascertained by those skilled in the art
using conventional course of treatment determination tests.
[0055] Methods and compositions of the present invention may be employed in combination with other therapies for
the treatment of inflammatory conditions. For example, IL-2 may be combined with one or more additional therapeutic
agents, including for example other immunomodulatory agents such as corticosteroids or other cytokines or chemokines,
for example interleukins or interferon. Suitable agents which may be used in combination with the compositions of the
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present invention will be known to those of ordinary skill in the art.
[0056] For such combination therapies, each component of the combination may be administered at the same time,
or sequentially in any order, or at different times, so as to provide the desired therapeutic effect. When administered
separately, it may be preferred for the components to be administered by the same route of administration, although it
is not necessary for this to be so. Alternatively, the components may be formulated together in a single dosage unit as
a combination product.
[0057] The reference in this specification to any prior publication (or information derived from it), or to any matter which
is known, is not, and should not be taken as an acknowledgment or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter forms part of the common general knowledge in the field of
endeavour to which this specification relates.
[0058] It will be appreciated by persons skilled in the art that numerous variations and/or modifications may be made
to the invention without departing from the scope of the invention as broadly described. The present embodiments are,
therefore, to be considered in all respects as illustrative and not restrictive.
[0059] The present invention will now be further described in greater detail by reference to the following specific
examples, which should not be construed as in any way limiting the scope of the invention.

Examples

Example 1- Mucosally administered recombinant human IL-2 and rheumatoid arthritis

[0060] To determine the efficacy of mucosal administration of IL-2 in the treatment of rheumatoid arthritis, a rat model
was used in which rheumatoid arthritis was induced by the administration of 0.1 ml Freund’s complete adjuvant to the
right hind feet of male rats (210-240 g body weight). Rat models are useful for studies of the pathogenesis of rheumatoid
arthritis (RA) since rats are extraordinarily sensitive to induction of arthritis with adjuvants.
[0061] The recombinant human IL-2 was purchased from Beijing Four Rings Bio Pharmaceutical Co., Ltd. (Beijing,
People’s Republic of China). This was made into tablet form, each tablet containing IL-2 at 1.2 million IU per tablet and
stored at 25°C. By the addition of water, the IL-2 tablets were dissolved to form a paste. Different concentrations of IL-
2 as required by the experiments were then prepared by the addition of variable amounts of water prior to use. Rats
were randomized into five groups of ten animals as shown in Tables 1 and 2 below. Two doses (high dose and low dose)
of IL-2, as detailed in Tables 1 and 2, were administered by either intravenous injection on the tail or sublingually in
tablet paste form as from day 16. Swelling in the feet of the rats was determined at days 19 and 23 following the
administration of Freud’s adjuvant to induce the arthritis. Swelling scores were separated according to the feet in which
swelling was measured. Table 1 and Figure 1 show the swelling score in the right hind feet of the rats (the feet in which
the arthritis was induced), while Table 2 and Figure 2 show the swelling scores ("RA index") in the remaining three feet
of the rats.
[0062] As can be seen from the tables and Figures 1 and 2, sublingually administered and injected IL-2 significantly
reduce swelling due to rheumatoid arthritis (p<0.01). From the RA index (Table 2 and Figure 2A) it can be seen that
sublingual provides earlier relief (day 19) from swelling than administration by injection. No toxicity was observed in any
of the treatment groups.

Table 1: Swelling1 scores in rat model of rheumatoid arthritis

Group Treatment dose Day 162 Day 19 Day 233

RA model (control) - 0.2260.07 0.3760.16 0.6460.16

Sublingual IL-2 (low) 4000IU/kg BW twice daily (7 days) 0.2260.13 0.3160.22 0.2560.12**

Sublingual IL-2 (high) 12000IU/kg BW twice daily (7 days) 0.3960.21 0.3360.17 0.2960.16**

IL-2 injection (low) 4000IU/kg BW daily (7 days) 0.3660.18 0.4160.24 0.2660.10**

IL-2 injection (high) 16000IU/kg BW daily (7 days) 0.3560.10 0.3860.17 0.3260.14**

1 = swelling on right hind foot; 2 = dosage began; 3 = dosage ended; ** = p<0.01

Table 2: Swelling1 scores in rat model of rheumatoid arthritis

Group Treatment dose Day 162 Day 19 Day 233

RA model (control) - 6.1060.32 5.9060.73 5.6060.70
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Example 2 - Sublingual administration of recombinant human IL-2 and sinusitis

[0063] Also using a rat model, the inventor also investigated the ability of sublingually administered recombinant human
IL-2 to reduce the symptoms of sinusitis and reverse characteristic physiological changes induced by sinusitis. In this
case sinusitis was induced in 130 - 150 g body weight rats by intranasal administration of 10% toluene-2,4-diisocyanate
(TDI) in 10ul olive oil daily for 7 days then every second day. Control animals received 10ul olive oil only intranasally for
the same period.
[0064] Rats were randomized into four groups of five animals as shown in Table 3 below. As detailed in Table 3, two
doses (high dose and low dose) of IL-2 were administered sublingually in tablet paste form, twice daily for 14 days,
beginning on day 8. Rats were sacrificed last day of the experiment (day 15 post medication) and the thymus and spleen
removed for weighing.
[0065] As shown in Table 3 and Figure 3, 1000 IU IL-2 significantly (p<0.05) reduced the thymus index (thymus weight
in g / 100 g body weight) whereas 4000 IU IL-2 significantly (p<0.05) reduced the spleen index (spleen weight in g / 100
g body weight). No toxicity was observed in any of the treatment groups.

[0066] Using the same treatment groups, the incidence of various behaviours associated with sinusitis were observed
in the rats, specifically frequency of nose rubbing, sneezing and degree of nasal discharge. Immediately after TDI
administration, behaviour variables of the rats were observed and scored for 30 minutes. A behaviour score based on
a combination of the above behaviours was determined and is shown in Table 4 below at days 7, 9 and 15. As can be
seen from this table and the graphical results at day 15 shown in Figure 4, 4000 IU IL-2 significantly (p<0.01) reduced
the observed symptoms of TDI induced sinusitis.

(continued)

Group Treatment dose Day 162 Day 19 Day 233

Sublingual IL-2 (low) 4000IU/kg BW twice daily (7 days) 6.3060.48 4.5060.85** 4.5661.13*

Sublingual IL-2 (high) 12000IU/kg BW twice daily (7 days) 7.0060.50 4.3360.87** 4.2260.67**

IL-2 injection (low) 4000IU/kg BW daily (7 days) 6.3060.48 5.6060.70 4.3060.67**

IL-2 injection (high) 16000IU/kg BW daily (7 days) 6.3060.67 5.6060.97 3.4060.52**

1 = total swelling score on three feet unchallenged; 2 = dosage began; 3 = dosage ended; * = p<0.05; ** = p<0.01

Table 3: Thymus and spleen indices in a rat model of sinusitis

Group Body weight at end of 
experiment

Thymus index (g/100g) Spleen index (g/100g)

Normal1 292.5656.2 0.2160.02 0.2560.036

Sinusitis model 
(control)2

267.0653.2 0.2260.05 0.3160.06

Sublingual IL-2 (high)3 247.5652.8 0.1860.05 0.2560.04*

Sublingual IL-2 (low)4 275.0654.5 0.1660.021* 0.2860.03

1 = 10 ul olive oil intranasally daily for 7 days then every second day; 2 = 10% TDI in 10 ul olive oil intranasally daily
for 7 days then every second day; 3 = 4000IU/kg BD day 8 onwards + 10% TDI in 10 ul olive oil intranasally daily for
7 days then every second day; 4 = 1000IU/kg BD day 8 onwards + 10% TDI in 10 ul olive oil intranasally daily for 7
days then every second day; * = p< 0.05 cf control

Table 4: Behaviour scores1 in a rat model of sinusitis

Group2 Treatment dose Day 7 Day 9 Day 15

Normal - 1 1 1

Sinusitis model (control) - 6.43 6.8 6.8

Sublingual IL-2 (high) 4000IU/kg BW twice daily 6.45 4.6 3.95
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Example 3 - Case studies of sublingual administration of recombinant human IL-2 in humans

(i) P1: Psoriasis

[0067] A human subject (P1) suffering from sever psoriasis on the elbows and back of the hands was placed on a
daily regimen of 5000 IU recombinant human IL-2, administered sublingually in tablet form over a period of 2 months.
The images shown in Figure 5 clearly show the reduction in the severity and extent of the psoriasis on both the elbows
and the hands of P1.

(ii) P2: Rheumatoid arthritis

[0068] A human subject (P2) diagnosed with rheumatoid arthritis was treated with a variety of anti-inflammatory drugs
over many years, including Methotrexate. After experiencing a flare up in inflammation P2 was placed on a regime of
"Leflunomide" (Arava) along with the "Methotrexate" and "Mobic". The level of inflammation reduced markedly however
white cell blood count dropped below the normal level necessitating a reduction in the Methotrexate from 20 to 10 mg
per week and ultimately a reduction in Leflunomide from 100 to 80 mg per week. P2 was initiated on a daily regimen of
5000 IU recombinant human IL-2, administered sublingually in tablet form. P2 noticed a reduction in swelling of the
hands, in particular the enlarged knuckles, and the knuckle bones are more defined. Additionally, P2 suffered from a
large callous (’rheumatoid foot’) on the ball of their right foot where the bones have dropped. This has been the source
of a lot of discomfort and pain over many years. On a number of occasions inflammation under the callous became
infected and required lancing followed by antibiotics. In 2008 P2 had x-rays of their feet and consulted 2 surgeons who
recommended a surgical procedure called Dwyer interpositional (MTP) Arthroplasty, due to the destruction of the cartilage
in the metatarso-phalangeal joints which led to the formation of the callous. Since taking sublingual IL-2 tablets the
callous has settled down the painful underlying inflammation has subsided. The same was noticed for bunions adjacent
to the big toe on each foot. They are now much less reactive and swollen. Further, after prolonged problems with
crumbling teeth and the vertical fracturing of a number of roots, P2 had surgery to remove 10 teeth. The dental surgeon
expressed surprise at the excellent progress of the healing following the surgery, which was attributed to the IL-2 therapy.
The improvements observed with the IL-2 were observed with no obvious signs of side effect.

(iii) P3: Arthritis and irritable bowel syndrome

[0069] A human subject (P3) suffered from a variety of ailments including arthritic pain, eczema and irritable bowel
syndrome and received a variety of treatments for these conditions over an approximately 10 year period with variable
results. P3 then began a treatment course involving a daily regimen of 5000 IU recombinant human IL-2, administered
sublingually in tablet form. P3 immediately noted a reduction in all types of arthritic pain within a day of beginning the
IL-2 therapy. Most significant was in the left thumb. Prior to the IL-2 treatment the base of the thumb had been painful
and P3 had lost grip on the left hand due to the weakness in the thumb. Within several days of beginning the IL-2 therapy
the pain had disappeared and normal functioning and use of the thumb returned. Improvements continued with the
course of several months and most forms of arthritic pain disappeared or significantly subsided with no obvious signs
of side effect. Over about a five month period the improvements in mobility and the reduction of arthritic symptoms were
much more significant than anything previously experienced by P3, returning a level of mobility that P3 had not had for
at least 17 years. Dietary precautions that P3 had previously been given have also been ignored while on, and after,
the IL-2 sublingual therapy with no detriment.
[0070] For a time P3 was taking dapsone on the basis of a coeliac condition. While this was later revealed to be an
incorrect diagnosis (rather the condition is irritable bowel syndrome), the dapsone effectively treated diarrhoea. This
was attributed by the prescribing physician to be due to the anti-inflammatory nature of dapsone. The sublingual IL-2
therapy was able to considerably extend the period of protection that dapsone offered. Prior to the IL-2 therapy, the
dosage of dapsone needed was one tablet every seven days (approximately). With the IL-2, the beneficial effect was
extended to approximately ten days. Since ceasing the IL-2 therapy, P3 needed to resume taking dapsone every seven
days, or less.

(continued)

Group2 Treatment dose Day 7 Day 9 Day 15

Sublingaul IL-2 (low) 1000IU/kg BW twice daily 6.35 5.4 5.4

1 = total score based on frequency of nose rubbing, sneezing and degree of nasal discharge; 2 = groups as per Table 3
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(iv) P4: Rheumatoid arthritis

[0071] P4 suffered from rheumatoid arthritis for more than 20 years and used various treatments to control the inflam-
mation including methotrexate. However P4 continued to suffer extreme pain and fatigue. Within several months of
beginning sublingual therapy with 5000IU IL-2 daily in tablet form, P4 reported dramtically reduced pain levels and no
problems caused by rheumatoid arthritis.

(v) P5 Systemic Lupus Erythematosus (SLE)

[0072] P5 suffered from SLE which caused swelling on her hands, feet and some joints. Within 10 days of beginning
sublingual therapy with 5000IU IL-2 daily in tablet form, P5 reported a dramatic reduction in the swelling on her hands
and feet.

Example 4 - Exemplary compositions for treatment

[0073] In accordance with embodiments of the present invention as disclosed herein IL-2 is typically administered in
the form of a pharmaceutical composition suitable for oral, most typically sublingual administration. An example of a
composition in accordance with the invention is outlined below. The following is to be construed as merely an illustrative
example and not as a limitation of the scope of the present invention in any way.

Example 4A - Composition for oral administration in table form

[0074] A composition comprising IL-2 in the form of a tablet may be prepared by incorporating the IL-2 into a film
comprising one or more of gelatin, maltodextrin, carboxylmethyl cellulose, glucose, carbomer and coating the film onto
a blank tablet core made up of known pharmaceutically acceptable ingredients selected from starch, calcium phosphates,
carboxymethylethyl cellulose, mannitol, maltose, talc and magnesium stearate.

Example 4B - Composition for oral administration in capsule form

[0075] A composition comprising IL-2 in the form of a capsule may be prepared by filling a standard two-piece hard
gelatin capsule with IL-2, in powdered form, 100 mg of lactose, 35 mg of talc and 10 mg of magnesium stearate.

Example 5 - Pharmacokinetics of rhIL-2 administered sublingually to rats

[0076] The tissue distribution of recombinant human IL-2 (rhIL-2) was determined using 125I-labelled rhIL-2 and TCA
(trichloroacetic acid) preciptation assays. A single dose of 32000IU of 125I-labelled rhIL-2 was administered sublingually
to 13 male and 13 female mature, healthy Wistar rats. After administration, rats were euthanized at 10 min, 30 min, 1
hour and 3 hours and distribution of rhIL-2 in various tissues and organs determined. The lowest limit of quantitation
(LLOQ) was 6 IU-equivalent/g(ml).
[0077] In descending order, 125I-labelled rhIL_2 was found in stomach, sublingual tissue, duodenum, jejunum, urione,
blood serum, kidney, mandibular lymph node, submandibular gland, lymphoglandulae iliacae, pancreas, bone joints,
liver, thymus, adrenal gland, celiac lymph nodes, heart, spleen and brain. Thus the highest concentrations were found
in the gastrointestinal tract, sublingual tissue, urinary system, lymph nodes near the site of administration and mandibular
lymph nodes. The concentration of 125I-rhIL-2 found in the brain was very low, indicative of a lack of transport of the
molecule across the blood-brain barrier.
[0078] It should be noted that the radio labelled IL-2 was administered to rats in liquid form and by placing the liquid
under the tongue of the rats. It is not possible to ensure that all liquid remains under the tongue of the rats such that the
liquid is absorbed sublingually, and as a consequence much of the liquid is swallowed. This explains the high concentration
of 125I-rhIL-2 in the gastrointestinal tract. The half life of IL-2 in serum is only 15 minutes (in humans). Thus, any IL-2
absorbed into the body will be rapidly eliminated by the kidneys. This explains the high concentration of IL-2 in urine
and in the kidneys. Notwithstanding, the substantial amount of 125I-rhIL-2 in the lymph nodes demonstrates that the
molecule is successfully passed through the mucosal surface into the lymphatic tissue and lymph nodes where an
immune response can be initiated.
[0079] In the course of these experiments, the specific activity and immunocompetence of the radio labelled rhIL-2
was compared to that of the non radio labelled molecule and no significant difference was found (data not shown).
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SEQUENCE LISTING

[0080]

<110> Ko, Sai Ying

<120> Anti- inflammatory compositions

<130> 35011298

<160> 3

<170> PatentIn version 3.1

<210> 1
<211> 153
<212> PRT
<213> Homo sapiens

<400> 1
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<210> 2
<211> 133
<212> PRT
<213> Homo sapiens

<400> 2

<210> 3
<211> 405
<212> DNA
<213> Homo sapiens

<400> 3
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Claims

1. Interleukin-2 (IL-2) or a fragment thereof, for use in the treatment of abnormal inflammation or an inflammatory
condition in a subject, by a method comprising mucosally administering to the subject an effective amount of said
IL-2 or fragment thereof, wherein the mucosal administration is sublingual administration, and wherein said fragment
possesses qualitative biological activity in common with said IL-2.

2. IL-2 or a fragment thereof for use according to claim 1 wherein the IL-2 is recombinant IL-2.

3. IL-2 or a fragment thereof for use according to claim 1 or 2 wherein the inflammatory condition is a chronic inflammatory
disease selected from arthritis, sinusitis, allergic disorders, psoriasis, acne, inflammatory bowel diseases, chronic
fatigue syndrome, autoimmune disorders, Sjogren’s syndrome, inflammation of the prostate, inflammation of the
urinary tract, pancreatitis, vasculitis, diabetes, inflammation of the feet, and period pain.

4. IL-2 or a fragment thereof for use according to claim 3 wherein the arthritis is rheumatoid arthritis.

5. IL-2 or a fragment thereof for use according to claim 3 wherein the allergic disorder is asthma.

6. IL-2 or a fragment thereof for use according to claim 3 wherein the autoimmune disorder is systemic lupus ery-
thematosus.

7. IL-2 or a fragment thereof for use according to claim 3 wherein the inflammation of the feet is gout or a related condition.

8. IL-2 or a fragment thereof for use according to any one of claims 1 to 7 wherein the IL-2 is formulated into a
pharmaceutical composition comprising one or more pharmaceutically acceptable carriers, excipients or diluents.

9. IL-2 or a fragment thereof for use according to claim 8 wherein the pharmaceutical composition is in a solid unit
dosage form or is in the form of a gel.

10. IL-2 or a fragment thereof for use according to claim 8 wherein the pharmaceutical composition is in a solid unit
dosage form comprising a tablet or capsule.

11. IL-2 or a fragment thereof for use according to any one of claims 1 to 10, wherein the method further comprises the
administration of one or more additional anti-inflammatory agents.
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Patentansprüche

1. Interleukin-2 (IL-2) oder ein Fragment davon, zur Verwendung in der Behandlung von anormalen Entzündungen
oder eines entzündlichen Zustands bei einem Patienten, durch ein Verfahren, das die mukosale Verabreichung
einer wirksamen Menge des IL-2 oder Fragments davon an den Patienten umfasst, wobei die mukosale Verabrei-
chung sublinguale Verabreichung ist, und wobei das Fragment qualitative biologische Aktivität, die dem IL-2 gemein
ist, besitzt.

2. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 1, wobei das IL-2 rekombinantes IL-2 ist.

3. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 1 oder 2, wobei der entzündliche Zustand eine
chronische Entzündungserkrankung ist, die aus Arthritis, Sinusitis, allergischen Störungen, Psoriasis, Akne, ent-
zündlichen Darmerkrankungen, dem chronischen Müdigkeitssyndrom, Autoimmunstörungen, dem Sjögren-Synd-
rom, Entzündung der Prostata, Entzündung der Harnwege, Pankreatitis, Vaskulitis, Diabetes, Entzündung der Füße
und Regelschmerzen ausgewählt ist.

4. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 3, wobei die Arthritis rheumatoide Arthritis ist.

5. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 3, wobei die allergische Störung Asthma ist.

6. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 3, wobei die Autoimmunstörung systemischer Lupus
erythematodes ist.

7. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 3, wobei die Entzündung der Füße Gicht oder ein
verwandter Zustand ist.

8. IL-2 oder ein Fragment davon zur Verwendung nach einem der Ansprüche 1 bis 7, wobei das IL-2 zu einer phar-
mazeutischen Zusammensetzung formuliert ist, die eine oder mehrere pharmazeutisch annehmbare Träger, Hilfs-
stoffe oder Verdünnungsmittel umfasst.

9. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 8, wobei die pharmazeutische Zusammensetzung
in einer festen Einheitsdosierungsform ist oder in der Form eines Gels ist.

10. IL-2 oder ein Fragment davon zur Verwendung nach Anspruch 8, wobei die pharmazeutische Zusammensetzung
in einer festen Einheitsdosierungsform ist, die eine Tablette oder Kapsel umfasst.

11. IL-2 oder ein Fragment davon zur Verwendung nach einem der Ansprüche 1 bis 10, wobei das Verfahren ferner
das Verabreichen von einem oder mehreren zusätzlichen entzündungshemmenden Mitteln umfasst.

Revendications

1. Interleukine-2 (IL-2) ou fragment de celle-ci, pour l’utilisation dans le traitement des inflammations anormales ou
d’un état inflammatoire chez un sujet, par un procédé comprenant l’administration par voie muqueuse au sujet d’une
quantité efficace de ladite IL-2 ou d’un fragment de celle-ci, dans laquelle l’administration par voie muqueuse est
l’administration par voie sublinguale, et dans laquelle ledit fragment possède une activité biologique qualitative en
commun avec ladite IL-2.

2. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 1 dans laquelle l’IL-2 est l’IL-2 recombinante.

3. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 1 ou 2 dans laquelle l’état inflammatoire est une
maladie inflammatoire chronique choisie parmi l’arthrite, la sinusite, les troubles allergiques, le psoriasis, l’acné, les
maladies intestinales inflammatoires, le syndrome de fatigue chronique, les troubles auto-immunes, le syndrome
de Sjögren, l’inflammation de la prostate, l’inflammation du tractus urinaire, la pancréatite, la vasculite, le diabète,
l’inflammation des pieds et les douleurs menstruelles.

4. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 3 dans laquelle l’arthrite est l’arthrite rhumatoïde.
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5. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 3 dans laquelle le trouble allergique est l’asthme.

6. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 3 dans laquelle le trouble auto-immune est le
lupus érythémateux systémique.

7. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 3 dans laquelle l’inflammation des pieds est la
goutte ou un état associé.

8. IL-2 ou fragment de celle-ci pour l’utilisation selon l’une quelconque des revendications 1 à 7 dans laquelle l’IL-2
est formulée dans une composition pharmaceutique comprenant un ou plusieurs supports, excipients ou diluants
pharmaceutiquement acceptables.

9. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 8 dans laquelle la composition pharmaceutique
se présente sous la forme d’une dose unitaire solide ou sous la forme d’un gel.

10. IL-2 ou fragment de celle-ci pour l’utilisation selon la revendication 8 dans laquelle la composition pharmaceutique
se présente sous la forme d’une dose unitaire solide comprenant un comprimé ou une capsule.

11. IL-2 ou fragment de celle-ci pour l’utilisation selon l’une quelconque des revendications 1 à 10, dans laquelle le
procédé comprend en outre l’administration d’un ou de plusieurs agents anti-inflammatoires supplémentaires.
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