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TOPICAL TREATMENT OF PSORIASIS USING NEUTRALIZING ANTIBODIES TO IL-8

FIELD OF THE INVENTION

The invention relates to pharmaceutical compositions for topical application of mAb
to treat psoriasis and other inflammatory skin conditions.

BACKGROUND OF THE INVENTION

Psoriasis is a common, noncontagious, chronic inflammatory disease of unknown
cause. ltis a worldwide disease and it's prevalence in the general population is nearly 3%
for the people of the Faroe Islands and Denmark. Over 5 million people in the United States
are afflicted with this disease (2% of the population).

It most commonly appears as sharply circumscribed salmon pink patches covered
with silvery white scales. Diagnosis is usually made by observation and examination of the
skin. There are different types of psoriasis that display certain characteristics. Each of
these types can range from mild to severe. However, psoriasis is variable and one type can
change into another type or several types can exist at the same time. The National
Psoriasis Foundation describes the types as follows:

(1) Plaque Psoriasis: raised, inflamed lesions that are covered in white scale. Most common
types that is also called psoriasis vulgaris. Locations: anywhere, but usually on scalp,
elbows, knees, trunk.

(2) Guttate Psoriasis: small, drop-like dots with some scale. Location: trunk, legs, arms.

(3) Inverse Psoriasis: smooth inflamed lesions, no scale. Location: skin folds, armpit, groin.
(4) Erthrodermic Psoriasis: severe sloughing of the skin with redness. Location: anywhere
on body.

(5) Psoriatic Arthritis: swelling and inflammation of joints can result in 10% of psoriasis
patients. Location: knees, hips, elbows, spine, hands and feet.

(6) Scalp Psoriasis: is usually plaque type. Affect 50% of psoriasis patients.

(7) Nail Psoriasis: pitting, discolouration, and loss of fingernails and toenails. Usually
inflammation of skin around the nail.

It has been reported that a combination of genetic, environmental, and
immunological factors contribute to the disease. It is believed that a person is predisposed
to developing psoriasis, but there appears to be no pattern of inheritance. Only one in three

people reports a family history of this disease, whereas others show no incidence of
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psoriasis in family. There may be important triggers (superantigens such as bacteria. VIrus,
and fungus; vaccinations, intramuscular injection, certain drugs, stress, and Injury to the
skin; Koebner phenomenon, etc.) that initiate the development of psoriasis in those that are
predisposed to developing it. Then as a result of these triggers the immune system causes
excessive skin cell reproduction.

In normal skin growth, skin cells produced in the basal cell layer move up through
the epidermis to the outermost layer, the stratum corneum. This process from cell birth to
cell death takes about 28-30 days. When skin is damaged this cycle is much faster.
Although there is no wound at the site of psoriatic lesions, skin cells called Keratinocytes act
In a regenerative manner. New skin cells are produced in 2-4 days, thus making it very
difficult shed old cells at a adequate rate. The elevated scaly lesions are a result of the
buildup of cells. The white scale is dead skin cells and the redness is a result of an INncrease
In blood flow to areas of high cell division.

Psoniasis is characterized by (1) extreme epidermal hyperproliferation (excessive growth
associated with incomplete and accelerated differentiation) (2) noticeable inflammation of
epidermis and dermis at local sites with development of neutrophil microabscess and
enhanced induction of cycling T lymphocytes. Thus, the cause of psoriasis was initially
thought to involve one of the mediators of hyperproliferation. However research began to
focus on the immune system after by chance it was discovered that cyclosporine
immunosuppressive effects significantly improved psoriasis in patients. Thus it is now
viewed as an autoimmune disease. Recently, there has been more elucidation about the
pathogenesis of psoriasis. Today there are three main theories of psoriasis origin and
development. (1) T-lymphocytes are activated in psoriatic lesions by cytokines that are
released from epidermal keratinocytes. (2) Antigen dependent T-cell activation causes the
release of cytokines that activate epidermal keratinocytes. (3) Autoimmune reactions of
CD8+ “killer” T-lymphocytes with epidermal keratinocytes trigger epidermal activation.

Psoriasis does not affect overall health and is not life threatening, but people do die
from complications associated with this disease. The physical and especially the emotional
effects of psoriasis can be painful. This disease can cause disfigurements which physically
imit, thus affecting job and leisure activities. This causes frustration, embarrassment, fear
and depression for psoriasis sufferers, especially with severe types. Psoriasis is persistent
and unpredictable in its course, thus no single treatment works for everyone. As a result,
there are a variety of treatments available that can be used alone or in combination. These

treatments may diminish symptoms transiently but they are not curative. Very often they are
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aeéthetically unpleasant, expensive, time consuming and have side effects that are
unhealthy. For the most part, present treatment is unsatisfactory.

In general, mild forms of psoriasis are treated by topical applications of
glucocorticoids eg. Corticaine. Keratolytic agents such as sulfur or salicylic acid, are useful
adjuvants. Side-effects are mild. Moderate forms of psoriasis are usually treated with
anthralin/dithranol or tar preparations eg. Pentrax. Side-effects are mild-moderate. Severe
cases of psoriasis or mild to moderate forms that do not respond to conventional therapy
may require treatment with systemic medication. Side-effects are usually severe.

Some of the current therapies of psoriasis are as follows:

1. Phototherapy:
(@) Narrow ban ultraviolet B phototherapy (UVB): burning and carcinogenesis.
(b) Psoralen with ultravioiet A (PUVA): long term problem of carcinogenesis and short term

problems of nausea, phototoxicity, and pruritus

(c) Photodynamic therapy: limitations include photosensitivity and tissue destruction.

2. Drugs approved for other uses:

(@) Zidovudine (Retrovir): used to slow AIDS. Side effects involved a decrease in RBC and
WBC counts.

(b) Histamine, Receptor Antagonists: used to treat stomach ulcers, i.e. ranitidine (Zantac)
and cimetidine (Tagament). Side effects involved an initially worsening of symptoms.

(C) Antithyroid Thioureylenes: used for hyperthryroidism, i.e. propyithiouracii and
methimazole (Tapazole). Side-effects: hypothyroidism, but decreased with a topical
formulation

(d) Capsaicin (Zostrix 0.025% cream): is approved for pain relief in rheumatoid arthritis,
osteoarthritis, and neuraigia. The major side effect is stinging.

3. New drugs developed for psoriasis:

(@) Acitretin (Neotegison/Neotigason): a second-generation monoaromatic retinoid. This
drug is teratogenic. Related retinoid Etretinate (Tegison/ Tigason) shows similar effects.

(b) Fumaric acid therapy: side effects include abdominal disturbances, lymphopenia,
flushing, and mild change of hepatic and renal function. In 85% of patients, long term
therapy causes lymphopenia.

(c) Vitamin D derivatives: 1,25 dihydroxyvitamin D; (1,25-(OH),D,) shows hypercaiciuria in
systemi'c and topical applications. A synthetic 1,24-dihydroxyvitamin D, analogue, i.e.
Calcipotriene ointment (Dovonex ointment) diminishes hypercalciuria side-effects but resuits

in face and intertriginous irritation. Tacalcitol, also shows face irritation.
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(d) Tazarotene (Tazorac): is an acetylenic retinoid molecule. Topical application showed

dose-related irritation.

4. Immune therapy:

(a)Cyclosporine (Sandimmune): is approved for use in organ transplantation. Some side
effects are potentially toxic and are as follows: headaches, gastrointestinal disturbances,
hypertrichosis, paresthesias, and gingival hyperplasia. It is extremely important that
nephrotoxicity be carefully monitored with this drug. Side-effects increase with length of
time the drug is administered, so it is not an acceptable long-term therapy for patients. A
new formulation called Neoral (approved for organ transplantation) may reduce toxicity, but
further studies are needed.

(b)DAB;glL-2: a cytotoxin that selectively attacks IL-2 receptors on celis and destroys them.
Side effects inciude: flu-like symptoms, pruritus, and transient transaminase elevation.
(c)Tacrolimus (Prolaf). is a macrolide antibiotic used to treat ailograft rejection in liver
transplant patients. Side-effects are similar to Cyclosporine.

(d)CTLA41g: is an experimental agent that blocks the second signal in T-cell activation.
Side-effects are unknown. Clinical trials are in progress.

(e)Anti-CD4 Monoclonal Antibody: side effects include chills and fever. More in depth
toxicity studies are needed.

(FYT-cell receptor peptide vaccines: VB3 and VB13.1 T-cells are targeted. Clinical trials in
progress to determine toxicity

(g)Other immunologic agents: include TNF-alpha inhibitors and antisense oligonucleotides.
Side-effects unknown.

Monoclonai antibody (mAb) preparations may be effective in fighting malignancy,
infection, and immune disorders. A monoclonal antibody is directed against and binds to a
single epitope on an antigenic molecule. Characteristics such as homogeneous high
binding affinity and specificity make them suitable for developing therapeutics. However.
MAD preparations for the most part have been administered using systemic drug delivery
methods.

Topical treatments are preferred for treating psoriasis and other skin diseases
because there are less side-effects. A concerted effort to develop a topical preparation
containing antibodies for treating psoriasis has not been undertaken. This is because it has
been accepted that a sufficient level of antibodies cannot be absorbed through the skin to
combat psoriasis.

It is unknown exactly which biological factors play a role in the manifestation of the

disease. This has made it difficult to develop a topical treatment. With a topical treatment,
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lower levels of antibodies reach the target site. A topical treatment therefore requires the
use of an antibody or other active ingredients which can neutralize a biological factor which
is directly linked to the manifestation of the disease.

We have found that interieukin-8 (IL-8) or neutrophil-activating protein (NAP-1) plays
a significant role in the manifestation of psoriasis and other inflammatory skin conditions. It
was not previously known that antibodies or other agents that neutralize IL-8 are effective in
the treatment of psoriasis and other inflammatory skin conditions.

There is therefore a need for a topical treatment for treating psoriasis that is effective
In neutralizing biological factors that are directly involved in the manifestation of the disease.

There is a specific need for a topical treatment for psoriasis that contains antibodies for
neutralizing IL.-8.

SUMMARY OF THE INVENTION

The present invention provides a pharmaceutical composition for treating a human
subject for psoriasis or other inflammatory skin conditions. The composition comprises an
agent that diminishes the effect of psoriasis or other inflammatory skin conditions together
with a pharmaceutically acceptable carrier. The present invention provides a method of
treating psoriasis or other inflammatory skin conditions through topical administration of a
pharmaceutical composition that diminishes the effect of these conditions.

According to one aspect of the present invention, a pharmaceutical composition for
topical administration to a patient to treat an inflammatory skin condition is provided. The
composition comprises an antibody that diminishes the effect of the inflammatory skin
condition. The composition also includes a pharmaceutically acceptable carrier.

According to another aspect of the present invention, a pharmaceutical composition
for topical administration to a patient to treat psoriasis is provided. The pharmaceutical
composition comprises an antibody that neutralizes interleukin-8.

According to another aspect of the present invention, a pharmaceutical composition
for topical administration to a patient to treat psoriasis is provided. The pharmaceutical

composition comprises at least one of the following antibodies:

e [|8-60
e [8-S2
e 3C06

and a pharmaceutically acceptable carrier.
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According to another aspect of the present invention a method of treating psoriasis
or other inflammatory skin conditions is provided. The method comprises the step of
applying topically a pharmaceutical composition comprising an antibody that neutralizes
interleukin-8 and a pharmaceutically acceptable carrier.

According to yet another aspect of the present invention a method of treating
psoriasis is provided. The method comprises the step of applying topically a pharmaceutical
composition comprising an antibody is effective in diminishing the effects of psoriasis and a
pharmaceutically acceptable carrier.

According to yet another aspect of the present invention, use is made of a
pharmaceutical composition comprising an antibody that neutralizes interleukin-8 for

topically treating psoriasis or other inflammatory skin conditions.

DESCRIPTION OF THE FIGURES

Figure 1 is a table showing the isotypes of the IL-8 monocional antibodies that were
identified with Mouse typer sub-isotyping kit:

Figure 2 is a table indicating that monoclonal antibodies 18-S2, 18-60. and 3C6 recognize
different epitopes of IL-8 molecule;

Figure 3 is a table setting out the reagents used to prepare a base cream:

Figure 4 is a table summarizing effects of a topical composition containing monoclonal
antibodies on psoriasis patients;

Figure 5 is a table summarizing effects of a topical composition containing polyclonal
antibodies on psoriasis patients; and

Figure 6 is a table summarizing effects of a topical composition containing polyclonal

antibodies on eczema patients.

DETAILED DESCRIPTION OF THE INVENTION

The monoclonal antibodies outlined in this invention are obtained according to
processes that are known per se. General hybridoma techniques are well known. however
In certain cases specific problems may require changes to known techniques. There is no
certainty that the required hybridoma will be formed and produce specific antibodies, but the
degree of success will depend on the completion of the following steps:

(@) Mice were immunized with purified recombinant human interleukin-8 (IL-8,
monocyte-derived, 72 a.a. form). The immunization schedule and the IL-8

concentration (“immunogen”) should be sufficient to produce satisfactory serum titers of
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antibodies. Three immunizations with approx. 200 ul of antigen solution every 3-4
weeks by subcutaneous (s.c) and Intraperitoneal (i.p.) injection have been found to be
effective.

(b) Using well known experimental techniques the spleen cells of the immunized
mice were removed 3-4 days after last (“booster”) immunization and suspended in an
appropriate medium.

(c) The suspended spleen cells are fused with mouse myeloma celis of a suitable
cell line with a suitable fusion promoter, preferably polyethylene glycol (PEG) having a
molecular weight from 1000 to 4000 . However, other fusion promoters known in the art
may be used. Preferably, spleen celis are fused with myeloma cells in a 51 ratio.

Any appropriate mouse myeloma cell line may be used but it is preferred that
myeloma cells that do not survive in a selective culture medium containing
hypoxanthine, aminopterin and thymidine (HAT) medium be used, such as those that
lack enzyme hypoxanthine-guanine-phosphoribosy! transferase (HGPRT) or the enzyme
thymidine kinase (TK). Especially preferred are myeloma cells and cell lines that do not
survive in HAT medium and do not by itself secrete any antibody, for example the cell
lines X63-Ag8.653 and Sp2/0-Ag14.

After fusion, the cells were cultured in selective HAT medium. which supports the
growth of hybridoma celis, not the growth of unfused myeloma cells. Only fused cells
continue to grow because they have from the myeloma cells the ability to grow in vitro,
and from the spleen cells parent the ability to survive in selective medium.

Hybridoma cells must be grown in suitable culture media. for example RPMI
1640 medium or Dulbecco’s Modified Eagle’s Medium. This media is supplemented
with 10-15% fetal bovine serum. At the beginning of cell growth “feeder ceils” may be
added, for example spleen cells, bone marrow, normal mouse peritoneal exudate cells
or “hybridoma growth factors”.

(d) As soon as the medium has started to turn acidic (yellow) and the cell colonies
are visible, a small amount of the cell culture supernatant should be removed to be
tested for the presence of the desired antibodies, for example antibody to IL-8.

(e) Wells that test positive for antibody through the screening assay are selected
and cloned as soon as possible using well known experimental techniques, for example
limiting dilution (easiest) in order to ensure their monocionality.

(f) The mAb's isotypes were determined using well known methods, for example
“dipstick” assay/dot biot or ELISA.
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‘(g) Antibodies were tested for their ability to specifically neutralize human IL-8 activity.
Three hybridoma cell lines produced murine antibodies with high neutralizing ability and
were deposited at the ATCC, under the Budapest Treaty Deposit Procedure, on May 14
1998, under accession numbers CRL-12528, CRL-12527 AND CRL-12529 for the cell lines
designated 18-60 (IL-8-60), 18-S2 (IL-8-S2), and 3C6 (IL-8-3C6), respectively.

(h) 18-60, 18-S2, and 3C6 which bind to different antigenic determinants of IL-8 can be
utilized in a “cocktail” for immunotherapy of psoriasis and other Inflammatory skin
conditions. It is suggested to administer topically to patients suffering from psoriasis and
other inflammatory skin conditions, a combination of said antibody together with a
pharmaceutically acceptabie carrier. Preliminary clinical trials have demonstrated that such
a topical composition is effective.

(i) To ensure a good stock of hybridoma cells and the antibody it secretes, it is
necessary to grow up the cells after repeated clonings. This can be done by production
of ascites fluid or bulk tissue cuiture. For ascites production the preferred hybridoma is
Injected into mice, which wiil grow and cause ascitic fluid containing mAb to form in the
abdominal cavity. After a suitable length of time mouse ascites can be collected using
well known experimental techniques and may provide up to 10 mg/mL of antibody. For
bulk culture, the hybridoma clones are cultured in vitro in a suitable medium using static
Cultures, roller cultures or bioreactors. After a suitable length of time the supernatant
from a standard flask can be coliected and may provide between 10 to 50 ug/mi.

) The bulk antibodies should be purified using well known experimental techniques to
remove all major contaminants, for exampie affinity chromotography.

(k) A polyclonal antibody may aiso be used quite satisfactorily as an alternative to the
monocional antibody “cocktail” for immunotherapy of psoriasis and other iInflammatory skin
conditions.  Polyclonal antibody was prepared by injection of chicken with purified
recombinant human Interleukin-8 using standard immunization protocols. After a suitable
period of time eggs were collected and the chicken yolk IgY was purified. It is suggested to
administer topically to patients suffering from psoriasis and other iInflammatory skin
conditions, a combination of said polyclonal antibody together with a pharmaceutically
acceptable carrier. Preliminary clinical trials have demonstrated that such a topical
composition is effective.

The following examples illustrate the preferred embodiments of the invention without
limiting the scope thereof.
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EXAMPLE 1

PRODUCTION OF MOUSE ANTI-HUMAN IL-8 MONOCLONAL ANTIBODIES

1.1 Immunogen:

Purified recombinant human interleukin-8 (rhiL-8) derived originally from human
monocyte was obtained from Pepro Tech, USA. It consists of 7é amino acids, has a
molecular weight of 8.5 kDa, purity > 98% by N-terminal assay and SDS-PAGE silver

staining, showed strong chemotactic activity to human neutrophils by chemotaxis assay.

1.2 Immunization:

Female BALB/c mice (Charles River Laboratories, Inc., Canada) were immunized
with rhIL-8. The immunization procedure was as follows: 200 ul of antigen (20pug rhiL-
8/200uL PBS) added to 200uL Freund's Complete Adjuvant to make 400uL antigen
emulsified solution. Day 1: this solution was injected subcutaneously (s.c.) into mice at
multiple sites on back. Day 27: 400uL antigen solution (20 pg rhilL-8/400uL PBS) was

added with 400uL Freund's Incomplete Adjuvant, and mice immunized by

intraperitoneal injection (i.p.). Day 59: same as day 27. Day 91: same as day 27. Day
152: immunize mice by i.p. injection with 20 pg rhiL-8/450 uL PBS antigen solution.
Day 155: the spleens of the mice were removed and prepared for cell fusion.

1.3 Cell fusion:

Mouse SP2/0-Ag 14 myeloma celis (ATCC, CRL 1581) which don't secret heavy
or light chain of immunoglobulins were used. It is resistant to 8-azaguanine and fails to
survive in HAT medium. SP2/0-Ag14 is widely used as fusion partner to prepare mAb
secreting hybridoma.

SP2/0-Ag14 myeloma cells in iogarithmic phase were washed with serum-free RPMI 1640
medium twice.

Spleen cell suspension prepared under sterile conditions were washed with serum-
free RPMI 1640 medium twice.

Spleen cells and SP2/0-Ag14 cells were mixed in a 5:1 ratio, then centrifuged at
1500 RPM for 7 minutes and supernatant removed. Slowiy, 1 mL of 50% PEG4000
(MW:3000-4000) was added (GIBCO BRL, USA), taking 1 minute. The mixture was let
to sit for 1.5 min. 5 mL of serum free RPMI 1640 medium was added slowly, taking 2.5
min. The mixture was let to sit for 5 min. The mixture was centrifuged at 1000 RPM for

5 minutes and supernatant removed. Cells re-suspended in regular RPMI 1640 medium
containing 15% FBS (GIBCO BRL).
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The above cell suspension was distributed 100 L (2 drops/well) to the 96 well
plates (100 uL, well). Plates were placed in a CO, incubator (37°C), then HAT culture

media was exchanged every 3 days. At day 10, HAT cuiture media was exchanged for
HT media.

After 14 days of incubation, supernatant from weils with growing colonies are

screened for their binding capacity to IL-8 with ELISA and anti-IL-8 positive clones were
selected.

1.4 Cloning of hybridoma:

In limited dilution method, the diluted cell suspension (3-10 cells/mL) was added

2 drops/well to 96 well plate. The plate was then incubated in a CO, incubator (37°C).

During incubation, every well was exchanged with 1/3 fresh cuiture RPM! 1640 culture
media every 3-4 days. Ten days later, the second screen and cloning were carried out.
Clones whose mean cloning rate is <66.7 and mean antibody positive rate is 100% were
deemed monoclonals after three successive clonings. There were 9 clones that were

deemed monoclonals specific for human IL-8.

EXAMPLE 2
CHARACTERIZATION OF MONOCLONAL ANTIBODIES

2.1 Immunoglobulin subtypes:

The isotypes of the IL-8 mAbs were identified with the Mouse typer sub-isotyping
kit (BioRad, USA). The results are summarized in Figure 1.

2.2 Specificity:

All IL-8 mAbs were tested for cross-reaction to various cytokines and chemotactic
factors by ELISA. Results showed that those IL-8 mAbs exhibited no cross-reaction with IL-
1B, IL-7, IL-16, EGF, M-CSF, GM-CSF, MCAF, MCP-3. TGF-B1, TNF-a and BSA and were

specifically reactive to IL-8.

EXAMPLE 3

MONOCLONAL ANTIBODY NEUTRALIZING TESTS

The following anti-IL-8 mAbs showed a strong neutralization effect on IL-8-
(a) 18-60 and 3C6: purified antibodies were used in a neutrophil chemotaxis assay. rhilL-8

at 1 pg/mL was incubated with different concentrations of purified 18-60 or 3C6 at 37 deqg.C

10
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for 45 minutes, then diluted to a final concentration of 50 ng/mL, an optimal dose of rhil-8
for eliciting neutrophil responses. 26 pug/mL of monoclonal antibodies neutralized 50% of

neutrophil chemotactic response to rh IL-8 with 100% neutralization at 80 ng/mL.

(b) 18-S2: through flow cytometry analysis it demonstrated IL-8 could activate human
granulocytes and induce elevation of [Ca®’]. Neutralizing effect can thus be determined by
blocking [Ca*"]; elevation by anti-IL-8 antibodies. Tests for changes of Ca++ concentration

In cells with flow cytometry showed that 18-S2 mAb displayed a high neutralizing effect on
human granulocytes activated by IL-8.

EXAMPLE 4

EPITOPE RECOGNITION OF MONOCLONAL ANTIBODIES WITH NEUTRALIZING
ACTIVITY

Recombinant IL-8 at a concentration of 0.02 ug/mL were coated on a 96 well
microplate. Using ELISA Additivity Test [Friguet, B. et al. (1983) J. Immunol. Methods,
60:351-358.] index (Al)=[(20D,,, Y(OD, + OD,) -1] x 100% was determined. Using this
method, an AI>50% indicates that the two antibody clones recognize different epitopes.

Results from Figure 2 indicate that mAbs 18-S2, 18-60, and 3C6 recognize different epitopes
of IL-8 molecule.

EXAMPLE 5

BULK PRODUCTION & PURIFICATION MONOCLONAL ANTIBODIES WITH
NEUTRALIZING ACTIVITY

To produce larger quantities of mAbs 18-60, 18-S2, 3C6 the hybridomas were grown
N mice.
Day 1. Balb/c mice were injected intraperitoneally with 0.5 mL of Pristane (2,6,10,14-
tetramethylpentadecane). Day 7: the hybridoma cells were washed with PBS and 1 x 108
cells were injected into each mouse using i.p. route. After two weeks the ascites fluid was
removed using well known experimental techniques.

Recombinant Protein G Agarose (GIBCO BRL, USA) was used to purify 1gG
antibody from cell cuiture supernatant or ascites. Binding Buffer (Sodium Phosphate, pH

7.0/0.15M Sodium Chloride) and Eluting Buffer (0.1M Glycine Hydrochloride, pH 2.6) were
used for purification.
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- For every batch of mAbs purified by protein G affinity chromatography the specificity
and binding affinity were tested by ELISA method. IL-8 was coated at 0.1 ng/well and the

mMAD titers at their end point were found to be 0.1 ng/mL (18-60), 0.1 ng - 1 ng/mL (I8-S2),
and 100 ng/mL (3C6). Purified and quality controlled mAbs were filtered by 0.22um Sterile
Millex-GS filter for sterilization (Millipore, Canada), then lyophilized and stored at -20°C.

EXAMPLE 6

PRODUCTION OF CHICKEN ANTI-HUMAN IL-8 POLYCLONAL ANTIBODIES

6.1 Immunogen:

Purified recombinant human IL-8.
6.2 Immunization:

Shaver Browns laying hen was immunized with recombinant human IL-8. The
iImmunization procedure was as follows: 200 ug IL-8 dissolved in PBS was emulsified with
an equal volume of Complete Freund's Adjuvant and a total of 600 ul was injected

subcutaneously (s.c) and intramuscularly (i.m.) in various combinations in 4 sites on each

breast. Day 17, 29, 42, 56, 118: the hen was boosted with 100 ug of IL-8 emulsified with an
equal volume of Freund's Incomplete Adjuvant Day 187: the hen was boosted with 200 ug

of IL-8 emulsified with an equal volume of Freund's Incomplete Adjuvant. The hen eggs
were collected and the egg yolk IgY was purified by Gallus Immunotech, Canada.

6.3 Specificity: The polyclonal antibody exhibits no detectable cross-reactivity with human
serum albumin, and other cytokines tested. .

6.4 Neutralizing Activity: The purified IgY from egg yolks showed potent activity of
neutralizing IL-8. Total chicken IgY fraction at 50 ng/mL showed 60% inhibition of 10 ng/mL
IL-8 induced IL-8 RB/293 cell migration.

6.5 Product Form: Chicken IgY in phosphate buffered saline. pH 7.3 no preservatives.
Stored at -20°C.

EXAMPLE 7

PHARMACEUTICAL PREPARATION FOR TOPICAL ADMINISTRATION

7.1 Preparation of base cream:

The reagents from figure 3 were weighed and placed in an open stainless steel tank
(2000 mL vol.) successively.
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The stainless steel tank was placed into a thermostat water bath and heated to 80°C
which took approximately 10 minutes. The liquid is thoroughly mixed then emulsifying and
homongenating equipment was placed into the open stainless steel tank. the mixture was
stirred for 20 minutes at 3500 rpm until fully emulsified. The temperature of the thermostat

water bath was cooled naturally to 30~37°C, until the mixture became a semi-solid cream.

The mixture is being continually stirred.
7.2 Preparation of liquid antibody mixture no.1:

MADbs 18-S2, 3C6, and 18-60 are prepared in accordance with Exampile 5. For 1000
gm of base cream, 45 mg of total antibody was required, for example 15 mg (clone {8-S2),
15 mg (clone 3C6), and 15 mg (clone 18-60).

Add 4 mL of distilled water to antibody mixture per 100 gm of base prepared, for

example 40 mL of distilled water was added to 45 mg antibody mixture to reconstitute to a

final concentration of 1.125 mg/mL.
7.3 Preparation of liquid antibody mixture no.2:

Polyclonal Chicken Anti-human IL-8 is prepared in accordance with Example 6. . For
1000 gm of base cream, 450 mg of polyclonal antibody was required. A higher mg/gm of
cream was needed for polyclonal preparation because about less than 10% specific
antibody to IL-8 was contained in whole IgY.

Add 4 mL of distilied water to antibody mixture per 100 gm of base prepared, for

example 40 mL of distilled water was added to 450 mg antibody mixture to reconstitute to a
final concentration of 11.25 mg/mL.

7.4 Preparation of topical composition (monoclonal)

While the base cream is being stirred using emulsifying and homongenating
equipment, the liquid antibody mixture no.1 prepared in accordance with Example 7.2 is
dropped to base cream prepared in accordance with Example 7.1 using a pasteur aspirating
tube. After the antibody mixtureis added, the total mixture is stirred for 10 more minutes.
The topical composition is packaged and stored at 4°C.

7.5 Preparation of topical composition (polycional)

While the base cream is being stirred using emulsifying and homongenating
equipment, the liquid polyclonal antibody mixture no.2 is prepared in accordance with
Example 7.3 is dropped to base cream prepared in accordance with Example 7.1 using a
pasteur aspirating tube. After antibody mixture is added, the total mixture is stirred for 10

more minutes. The topical composition is packaged and stored at 4°C.

13
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EXAMPLE 8

TREATMENT OF HUMAN PSORIATIC SKIN USING TOPICAL COMPOSITION
(MONOCLONAL)

8.1 Materials and Clinical Protocol:

The topical composition was prepared in accordance with Example 7.4. The
composition was applied to 29 psoriasis patients (23 plaque, 4 erythrodermic, and 2
arthritic). All patients received approximately 0.2g cream/cm? of lesion area. The cream

was applied twice a day for 4 weeks.

Evaluation of effects were divided in 4 grades. These are cured, obvious effective,
effective, non-effect.

cured: plaque diminished completely, pruritus disappeared
obvious effect: > 60% plaque diminished, pruritus slightened (softened)
effective: 20% ~ 60% plaque diminished, pruritus slightened (softened).

non-effect. less than 20% plaque diminished or exacerbation of psoriasis. Pruritus not
softened or deteriorated.

8.2 Results of pre-clinical trials:

A summary of the effects of the topical composition on the 29 psoriasis patients are
shown in figure 4.

The topical composition showed an obvious effect for erythrodermic psoriasis and

arthritic psoriasis and may be effective for plague psoriasis to some degree. No visible side-
effects were observed.

This method of treating psoriasis is external, convenient and easy to administer, and
shows effectiveness in a short period of time.

EXAMPLE 9

TREATMENT OF HUMAN PSORIATIC SKIN USING TOPICAL COMPOSITION
(POLYCLONAL)

9.1 Materials and Clinical Protocol:

The topical composition was prepared in accordance with Example 7.5. The
composition was applied to 8 psoriasis patients (4 plaque, 2 erythrodermic, and 2 arthritic)
All patients received approximately 0.2 g cream/cm? of lesion area. The cream was applied

twice a day for 4 weeks.

Evaluation of effects were divided in 4 grades. These are cured, obvious effective.

effective, non-effect.
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cured: plaque diminished completely, pruritus disappeared
obvious effect: > 60% plaque diminished, pruritus slightened (softened)
effective: 20% ~ 60% plaque diminished, pruritus slightened (softened).

non-effect: less than 20% plaque diminished or exacerbation of psoriasis. Pruritus not
softened or deteriorated.

9.2 Results of pre-clinical trials:

A summary of the effects of the topical composition on the 8 psoriasis patients are
shown in figure 5.

The topical composition showed an obvious effect for erythromermic psoriasis and

arthritic psoriasis and may be effective for plaque psoriasis to some degree. No visible side-
effects were observed.

This method of treating psoriasis is external, convenient and easy to administer, and
shows effectiveness in a short period of time

EXAMPLE 10

TREATMENT OF HUMAN ECZEMIC SKIN USING TOPICAL COMPOSITION
(POLYCLONAL)

10.1 Materials and Clinical Protocol:

The topical composition was prepared in accordance with Example 7.5. The
composition was applied to 8 eczema patients. All patients received approximately 0.2 g

cream/cm? on lesion area. The cream was applied twice a day for 4 weeks.

Evaluation of effects were divided in 4 grade. These are cured, obvious effective.

effective, non-effect.
cured: plaque diminished completely, pruritus disappeared
obvious effect: > 60% plaque diminished, pruritus slightened (softened)
effective: 20% ~ 60% plaque diminished, pruritus slightened (softened).

non-effect: less than 20% plaque diminished or exacerbation of psoriasis. Pruritus not
softened or deteriorated.

10.2 Results of pre-clinical trials:

A summary of the effects of the topical composition on the 8 eczema patients are
shown in figure 6.

The topical composition showed an obvious effect in 63% of eczema patients. No

visible side-effects were observed.
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This method of treating eczema is external, convenient, and easy to administer. It
shows effectiveness in a short period of time.

The mechanism by which anti-IL-8 antibody is absorbed into psornatic lesions in a
sufficient amount to neutralize IL-8 and be therapeutically effective is unclear. Possibly
reasons include:

(1) high enough concentrations of antibodies can be maintained at the epidermal surface for
a long period, thus permitting slow penetration of therapeutically effective dose.
(2) the defective permeability barrier in psoriasis may allow for greater penetration of an

effective dose of antibodies into the epidermis.

The advantages of the proposed treatment over the present treatment are as
follows:

(1) Topical application would minimize the toxic side effects that are often associated with
systemic drug delivery because the treatment is applied locally.

(2) Antibodies are unique in that they are specific, homogeneous, and can be produced in
vitro at infinitum.

(3) Antibodies to IL-8 specifically neutralizes IL-8 in psoriatic lesions, not anything else.

To produce a more effective cream, other neutralizing agents may be introduced into
the topical composition. The neutralizing agent may be a IL-8 receptor blocking agent, for
example a peptide that binds to IL-8 receptor site or antibodies to IL-8 receptor (IL-8R) or
soluble IL-8 receptors.

Although the invention has been described with preferred embodiments. it is to be
understood that modifications may be resorted to as will be apparent to those skilled in the

art. Such modifications and variations are to be considered within the purview and scope of
the present invention.
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We claim:

1. A pharmaceutical composition for topical administration to a patient to treat an
5 inflammatory skin condition comprising an antibody that neutralizes interleukin-8

and a pharmaceutically acceptable carrier.

2. A pharmaceutical composition according to claim 1 wherein the antibody Is a

monocional antibody.

10
3. A pharmaceutical composition according to claim 1 wherein the antibody IS a
polyclonal antibody.
4. A pharmaceutical composition according to claim 1 wherein the antibody is an
15 antibody fragment.

5. A pharmaceutical composition according to claim 1 wherein the inflammatory

skin condition is psoriasis or eczema.

20 6. A pharmaceutical composition according to claim 1 comprising at least one of the

following antibodies:

e 18-60 (ATCC accession No. CRL-12528)
e |8-S2 (ATCC accession No. CRL-12527)
25 e 3C6 (ATCC accession No. CRL-12529)

7. A pharmaceutical composition according to claim 1 wherein the pharmaceutically
acceptable carrier is selected from the group comprising a neutral sterile cream,

gel, jelly, ointment, aerosol, patch and a powder.

30
8. A pharmaceutical composition for topical administration to a patient to treat

psoriasis, the pharmaceutical composition comprising an antibody that

neutralizes interleukin-8.

35 9. A pharmaceutical composition according to claim 8 comprising at least one of

the following antibodies:

20
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e [8-60 (ATCC accession No. CRL-12528)
e 18-S2 (ATCC accession No. CRL-12527)
e 3C6 (ATCC accession No. CRL-12529)

10. A pharmaceutical composition according to claim 9 wherein the pharmacedutically

11.

12.

13.

acceptabie carrier is a cream.

A pharmaceutical composition according to claim 8 wherein the pharmaceutically
acceptable carrier is selected from the group comprising a neutral sterile cream,

gel, jelly, ointment, aerosol, patch and a powder.

A pharmaceutical composition according to claim 8 wherein the antibody s
selected from the group comprising monoconal antibodies, polyclonal antibodies

and antibody fragments.

A pharmaceutical composition for topical administration to a patient to treat

psoriasis or other inflammatory skin conditions comprising at least one of the

foliowing antibodies:

e |8-60 (ATCC accession No. CRL-12528)
e 18-S2 (ATCC accession No. CRL-12527)
e 3C6 (ATCC accession No. CRL-12529)

and a pharmaceutically acceptable carrier.

14. A method of treating psoriasis or other inflammatory skin conditions comprising

the step of applying topically a pharmaceutical composition comprising an

antibody that neutralizes interleukin-8 and a pharmaceutically acceptable carrier.

-

15. A method according to claim 14 wherein the pharmaceutically acceptable carrier

is selected from the group comprising a neutral sterile cream, gel, jelly, ointment,

aerosol, patch and a powder.

16. A method according to claim 14 wherein the composition comprises at least one

of the following antibodies:

21
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e 18-60 (ATCC accession No. CRL-12528)
e |8-S2 (ATCC accession No. CRL-12527)
e 3C6 (ATCC accession No. CRL-12529)

17. A method of treating psoriasis comprising the step of applying topically a
pharmaceutical composition comprising an antibody that neutralizes interieukin-8

and a pharmaceutically acceptable carrier.

18. Use of a pharmaceutical composition comprising an antibody that neutralizes
interleukin-8 for topically treating psoriasis or other inflammatory skin conditions.

22
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immunogiobulin subtypes of Anti-IL-8 Monocional

Ethyiparaben, Ethyl-parahydroxy-
benzoate nipagin A
Higher fatty alcohol-epoxy ethane
condensed polymer

Softening agent SG 0.84¢g
(stearo-epoxy ethane condensed
polymer)

-
b
(@

FIGURE 3

1/2

PCT/CA98/00604

3C6(AI%)

56.7
108.1

Antibodies
Clone No. Subclass
18-S 1 1gG2b, kappa
18-S2 IgG2b, kappa
18-60 IgG1, kappa
|18-61 1gG1, kappa
18-62 IgG1, kappa
18-63 lgG1, kappa
18-64 1gG1, kappa
18-65 lgG, kappa
3C6 IgG1, kappa
FIGURE 1
2nd Reaction 18-S2 (Al1%) 18-60 (Al%)
Clones
18-60 90.6 -
3C6 84.3 74.4
FIGURE 2
Glycerine = 1209
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Type [ No.ofcases [Resuts
Plaque psoriasis 12 effective, 11 non-effective

Erythrodermic 4 4 obvious effect
pSOriasis

Arthritic psoriasis 2 2 obvious effect
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Total ~ | 12 effective, 6 obvious effect, 11 non-
effective

FIGURE 4

Plaque psoriasis 4 | 2 obvious effect, 2 non-effective

Erythrodermic 2 obvious effect
psoriasis
2 obviouseffect

Arthritic psoriasis 2 obvious effect
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Total | 8 |6 obvious effect, 2 non-effective
FIGURE 5

Type | No.ofcases Resuts =
Beczema | 8 |5 obvious effect, 3 non-effective

FIGURE 6
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