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as pre-cancerous or cancerous tumors or local virus infections such as Herpes simplex virus infections or other disorders
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METHOD AND COMPOSITION FOR TREATING A PATIENT SUFFERING
FROM INTERFERON-SUSCEPTIBLE DISORDER

For the last 10 years, numerous publications have been published
describing the clinical usefulness of human interferons in human
patients against a wide variety of diseases, such as virus infections
or cancers at various stages (malignant). The basis for interferon
treatment of virus infections is the antiviral activity which interferon
is known to have (see, e.g., William Stewart: The Interferon Sy-
stem, Springer Verlag, New York, 1979). It has been reported in
numerous publications that interferon also has several so-called non-
antiviral activities which include the stimulation of the so-called NK
system, including various killer cell systems such as MLC-CML sy-
stems, cell inhibitory action on cancer cells, etc. All these findings
have suggested that interferon might be useful for administration to

human patients suffering from virus infections or cancers or combina-

tions thereof.

For a long time it has been considered important to-be able to clearly
demonstrate that patients receiving human interferon have an increa-
sed serum level of human interferon activity, the rationale being that
without any interferon activity in *“he blood of the patient, no effects
of the administration of interferon are to be expected. Therefore,
systemic treatment of human patients has been studied thoroughly by
ascertaining the serum level of interferon obtained in human patients
receiving interferons. Despite these numerous efforts, only relatively
few positive reports have appeared that show positive effects of

interferon directly on the various tumors and/or virus infections.

The present invention relates to a method for treating a mammal, in
particular a human patient, suffering from interferon-susceptible
disorders such as pre-cancerous or cancerous tumors or local virus
infections such as Herpes simplex virus infections or other disorders

such as dermatitis, e.g. seborrhea, etc., said method comprising
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local administration of interferon in a single aqueous gelled phase
directly onto or close to the surroundings of an organ or site in
which the tumor, viral infection or the interferon-susceptible disorder
is located and continuing the local administration for a period of time
sufficient to obtain a response to the interferon treatment, such as
regression of the tumor or elimination of the viral infection or norma-

lization of the said surfaces.

Hence, according to the principles of the present invention, the
interferon is administered topically in the proximity of a surface of
the organ or site in which the interferon-susceptible disorder or
condition to be treated is located. This means that in cases where the
cell surface of the organ or site is physically exposed or placed so
that it is immediately accessible to topically administered interferon,
the interferon will normally be applied on the exterior membrane,
whereas in cases where the cell surfaces (skin or mucous membranes)
are not immediately accessible, the interferon may be applied topically
in a region which is in fact physically accessible to the interferon and

which is as close as possible to the tumor or viral infection site. At

any rate, it is characteristic of the treatment according to the pre-

sent invention that the interferon is Brought to act on the tumor or
at the viral infection site, etc., through a membrane-like limit which
may be the skin or a mucous or serous membrane, or an endodermal
or intradermal site dependent on the location of the interferon-suscep-
tible disorders such as pre-cancerous or cancerous tumors or viral

infections, rather than only by systemic administration to the patient.

On the basis of results obtained in accordance with the principles of
the invention, it is believed that part of the failure to obtain positive
results in the known art interferon treatments may partly be due to
the difficulties in having the administered interferon reach the target
organ. Very often, tumors or virus-infected areas are limited to cer-
tain restricted parts of the body. According to the present invention,
the interferon is applied directly to the part or parts of the body
where the disease is present, and a much higher interferon concen-
tration is obtained specifically in the relevant area thus establishing a

more economic utilization of the interferon. Furthermore, it is likely
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‘that systemically administered interferon present in the blood stream

is unable to pass from the blood stream to the target organ in suf-
ficiently high quantities to elicit any direct effect. Thus, the local
application of interferon directly to or close to the target organ
according to the present invention will be a more efficient way of

improving the condition of a patient suffering from the diseases in

question.

In several cases, the interferon applied locally according to the
method of the invention acts specifically and quickly, whereas syste-
mic treatment might not work at all at the same interferon dosage.
The reason for these observed improvements is believed to be the
direct access of interferon to the target organ or area in question.
The concentration of interferon may be 10,000 units per ml or higher
in the selected area. If the same level of interferon activity were to
be obtained in the same patient by means of systemic interferon
administration, the patient would have to receive several billion units
of interferon (such a high dosage would be harmful to the patient).
There are also indications that locally applied interferon will activate
the immunosystems in a much more specific manner compared with the
systemic activation of the immunosystems known for patients receiving
systemic interferon treatments, vide the following report concerning

the treatment of an 18-year-old female patient.

A patient suffering from a certain disease and treated systemically
with interferon in the same amount as used topically will often not
respond, which may be due to the considerable dilution of the syste-
mically applied dose as compared with the locally applied dose. On the
other hand, local injection (not according to the invention) of interfe-
ron into the tumor or the target organ in question will often be
undesirable because this incurs physical damage and uncontrolled
release. It is a feature of the invention that the interferon will effec-
tively affect the tumor or virus-infected area even in cases where the
treatment is performed for a relatively short period. The lengths of
these periods afre in the order of weeks, which is significantly short-

er than the periods normally used in or for systemic treatments

(months).
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Organs which may be treated by the method of the invention are
typically exterior or interior organs with skin or mucous or serous
membrane surfaces or other membrane-like limits which are accessible

without damaging vital tissue or organs of the human body.

Examples of areas which may be treated by the method of the inventi-

on are as follows:

Exterior skin surfaces with malignancies such as tumors, virus infec-

tions or dermatitis (such as seborrhea), itching areas, etc.

Skin surfaces such as mucous or serous surfaces such as the interior

cavity of the nose, the mouth cavity, the external auditory duct,
uterus surfaces, anal or rectal surfaces, or rectal mucosa, surfaces

on penis, the anus, urethra, etc.

Other surfaces which may be treated in accordance with the invention
are surfaces adjacent to cavities containing ascitic fluids produced by
tumor cells. Such surfaces may be reached by injection through tissue

where any mechanical damage caused by the injection is not critical.

Examples of diseases which may be treated by the method of the
invention are Herpes simplex, Herpes simplex genitalis, Herpes zos-
ter, Herpes keratitis, Condylomata, iridocyclitis caused by a virus,
pre-cancerous or cancer conditions such as dysplasia and carcinoma in

situ of portio uteri or dysplasia of collum, vaginal cancers, wvulva

PCT/DK82/00092

cancers, skin cancers, cell carcinomas, spinocellular carcinomas,

cervical intraepithelial neaplacia of early stages in collum uteri and
cervical cancers may also be treated. Finally, abnormal skin areas
(itching, reddish), such as dermatitis seborrhea, etc., and possibly
dandruff, are also included as disorders to be treated by the method

and composition of the invention (vide Example 10).

The local or topical administration may be performed by applying,
either directly or indirectly, a gelled interferon solution on or close
to a skin surface or exterior membrane of the body or.a site in which

the disorder to be treated is located. The term "directly or indirectly”
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is intended to indicate that the interferon gel may be applied directly
to the target as such or it may be applied close to or diréctly onto
the membrane in question by being released from any suitable deposit
form which may appropriately be applied locally or topically and which
5 will effect a suitable release of interferon which will then be available
at or close to the membrane of the organ or site to be treated.In
particular, the deposit is a single-phase aqueous gel containing the
interferon activity. Preferably, the gel is transparent which is espe-

cially desirable when the gel is applied on exposed skin surfaces.

10 The administration of interferon according to the present invention is
normally performed at a rate of from about 1-8 times a dﬁay to 1-3
times a week. This dosage administration should, of course, be adap-
ted to the particular needs of the patient, the severity of the dis-

ease, etc.

15 The interferon administered by the method of the invention is an
interferon with relevant activity in the system of the patient to whom
it is administered. When the patient is a human patient, the interfe-
ron may be selected from the group consisting of human interferon «,
8, or ¥ (HulFN-o, HulFN-B, or HulFN-¥), or a combination thereof,

20 including leucocytes and human lymphoblastoid interferons or combina-
tions thereof, and/or proteins which show interferon activity and

which are prepared by recombinant DNA techniques.

The interferon may be a crude interferon, or preferably a purified

interferon, e.g. a partially purified interferon (normally designated
25 PIF in the art), having a specific activity of about 10® units per mg

of protein. According to a particular embodiment of the invention, the

interferon is a pure interferon protein with a specific activity of at

least 10® units per mg of protein. Such pure interferon proteins and

the preparation thereof are described in Berg & Heron, Scand. J.
30 Immunol. 77, 1980, 489-502.

When the interferon applied is of a relatively high purity, such as a

purity corresponding to about 4x10° International Units per mg of
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protein or more, it is desirable to increase the stability of the inter-
feron proteins by adding an immunologically acceptable protein, e.g.,
human albumin, in a concentration on the order of 1-2 mg of prdtein
per ml solution used for administration with an interferon activity of

1-4x10% units per ml.

The interferon gel used according to the method of the present inven-
tion may have a concentration of interferon corresponding to about
10,000 to 1,000,000 units per ml. The administration may be perform-
ed by applying the gel locally to the areas in question.

‘It is known that interferon will influence the regeneration of the

cytoskeletal system of cells (e.g. transformed cells). Thus, cells ex-
posed to interferon for various lengths of time will develop a more
distinct cytoskeletal system compared with non-interferon treated
cells. Furthermore, transformed cells are, generally speaking, recog-
nized as cells which have a far less organized and structured cytoske-

letal system.

Several drugs are known to influence the formation of this cytoske-
letal system such as isoprenacine, various salts of butyric acid, etc.
(cf. Chany, C., et al.: "A role of receptors and the cytoskeleton in
reverse transformation and steroidgenesis induced by interferon. In:
Regulatory functions of interferons” (ed. Vilcek, J., Goesser, I.,
Merigan, T.C.) Ann. N.Y. Acad. Sci. 350, 1980, 254-66). It has
been reported that only when combination therapy in mice is employ-
ed, using mixtures of the said drugs and mouse interferon, will the

major portion of mice survive certain tumor malignancies.

The patient undergoing the treatment according to the method of the
invention should normally not be treated with any medicaments which
suppress the patient's immunosystem, but it cannot be precluded that
there are special cases where a treatment according to the method of
the invention may be suitably combined with treatment with, e.g.,

cell poisons (such as Methotrexate).
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ed areas with the interferon gel, antibiotics which do not substantial-
ly inhibit the activity of interferon on the target organ may be inclu-

ded in the interferon gel.

The preferred antibiotics should not interfere negatively with the
effect of the interferon and should at the same time retain their own
activity. Suitable antibiotics are the tetracyclins, neomycin, gentamy-

cin, polymycin B. and amfotericin B or combinations thereof.

It may be envisaged to prepare a "combination" gel which may combat

both types of infections (non-viral and viral infections). Furthermore,

the gel should not, by itself, support growth of microorganisms.

The interferon gel composition may also contain a medicament known
to exert inhibitory influence on the replication of Herpes simplex
virus Type | and Il, such as phosphono formate, acycloguanosine,
E-5-(2-bromovinyl)-2'-deoxyuridine (deoxyuridine) or 2'-fluoro-5-iodo-
aracytosine (1-(2-fluoro-2-deoxy-B-D-arabinofuranosyl-(5)-iodocytosi-

ne).

It is also within the scope of this invention to use the interferon-con-
taining gel on skin surfaces which appear abnormal without being
atypical cells of the said area. Such areas of skin may appear as
lesions. Very often the original cause for the appearance of the skin
lesion is unknown (e.g. itching areas, seborrhea, dermatitis, etc).
Such areas might, for example, also appear on skin surfaces of the
vagina with a more or less pronounced reddish colour. Interferon-con-
taining gel is applied to such an area twice a week for a period of
three to six weeks. Depending on the specific case, variations are to
be expected in this schedule (e.g. 4-8 times a day may also be envi-
saged). The results from such an interferon gel treatment will very
often, provided that there are no bacterial infections or other non-in-
terferon-susceptible infections, show a considerable improvement with
regard to the acceleration of the normalization. For instance eczema-

tous lesions in the skin might also be benefited by the interferon gel

of the invention.
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The interferon gel according to the invention may also be applied in
admixture with a collagen creme. This mixture may be used as a
composition for treating herpes infections or for speeding up normali-
zation of slightly abnormal cells located in specific areas of the skin
in that the cytoskeletal structure of such cells will be strengthened
subsequent to the application of such a composition. The mixed com-
position comprising interferon gel and collagen creme may be especial-
ly advantageous as it may be envisaged that a collagen creme admixed
with the interferon gel would have an appreciable normalizing effect

on the skin surfaces in question.

The interferon gel should preferably be of such a nature that it is
capable of substantially adhering to the said membranes or skin
surfaces whereby the interferon activity may diffuse from the gel into
cells of the membranes or skin surfaces. It is assumed that to obtain
adhesive ("sticky") property of the gel it is necessary to use a gel
containing highly charged groups (positively/negatively charged). As

"is generally known, the charged gels have been found to increase

protein transport across biological membranes and/or to potentiate the
usual action of the biologically active substance at the membrane

signal level.

The gelling agent used for gelling the interferon solution should
preferably be of such a nature that the gel may be subjected to free-
zing, thawing or sterilization (e.g. by autoclaving at 120°C), with

retention of the single phase character and transparency of the gel.

Gelling agents meeting with these requirements are hydrocolloid gel-
ling agents such as carbohydrates or carbohydrate derivatives, in
particular a cationic or anionic polysaccharide, especially one contain-
ing COO~ groups, e.g. a cellulose or alginate derivative containing
such groups, such as carboxymethyl ‘cellulose (in particular as a
salt). Among other gelling agents contemplated are hydroxyethyl
cellulose, methylhydroxyethyl cellulose, hydroxypropyl cellulose and
methyl cellulose.
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Preferably, the gelling agent is of such a nature that it is physiologi-
cally acceptable. Particularly, the gelling agent should be non-toxic
and non-allergenic and, furthermore, it should not substantially cause
changes in the normal bacterial flora of the area. Also, it should
produce no undesirable side effects. As such, CMS is particularly
suitable, cf. its use as a food additive for several years. The gel

may comprise about 4% or more of carboxymethyl cellulose.

It has been found that, compared to gels made with uncharged poly-
saccharides which are not soluble in water at all, such as modified
starch, sepharose, etc., interferon gels made with charged gelling
agents such as carboxymethyl cellulose (CMC) have specific advanta-
ges in that the interferon activity is released at a reduced rate.
Thus, although a very high concentration of interferon is present in
the CMC-interferon-gel, an aqueous environment surrounding the gel
(as described in the section entitled "Determination of Sustained
Release of Interferon Activity ..... " below) will only gradually recei-
ve the interferon activity from the gel, which means that the interfe-
ron activity is only released very slowly from the gel which is belie-
ved to be advantageous because the interferon will remain active over

a prolonged period compared with systems which do not have this

sustained release activity.

It should be stressed that the terms interferon and interferon activity
herein are used synonymously, and no special efforts have been made
to distinguish between them. This is due to the current knowledge of
the properties of the interferon gel system. Thus, the sustained
release activity of interferon as discussed above may at least theoreti-

cally be explained as follows:

a) slow release of the interferon molecules from the interferon-contai-

ning gel yields unbound interferon molecules with a molecular weight

similar to the molecular weight found for isolated purified interferon

(mW-range: 16.000 - 24.000).

b) the interferon activity measured in the supernatant from the inter-

feron gel may consist of soluble carboxymethyl cellulose bound to

interferon.

i
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The rate of release of ‘the"interferon activity may either depend on
the rate of dissolution of the CMC-interferon bonds or the release of

interferon molecules from the gel or, possibly, a combination of both.

Thus, a soluble carboxymethyl cellulose interferon complex could
theoretically exist and exert an antiviral activity (an interferon activi-
ty). For the time being it is difficult to distinguish between these two

possibilities.

An advantage of the gel system (involving highly charged gels]) is
that it remains in contact with the surface of the target organ and
will not be repelled from the target due to its ability to attach to
membranes. Hence, release of the interferon will continue at the

surface of the target.

According to the invention, the rate of release of the gelled solution
is so adapted that the content of the interferon activity of the soluti-
on is released in the course of about 4-48 hours (cf. Table 2). This
is obtained by a suitable adjustment of the consistency of the gel
composition, especially as regards the viscosity to obtain a gel with a
viscosity of 500 - 100,000 cps at 100 RPM (Brookfield).

It is essential to choose a viscosity suitable to the site of application.
Thus, if major amounts of body fluids are present at the target organ
or are excreted by the target organ, a higher viscosity is needed.
Different viscosities may be obtained either by the amount of the
gelling agent or by using different molecular weights of said agent.
By using higher concentrations of the gelling agents the release.will
be prolonged.

For most purposes thixotropic gels are advantageous. During appli-
cation such gels will be easy to smear and, having been applied, the

gels will nevertheless show a substantially firm consistency.
According to a preferred aspect of the present invention, the aqueous

gel composition comprises a substance showing water retention capaci-

ty, such as a physiologically acceptable humectant, for instance a
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. polyvalent alcohol such as- glycerol, propylene glycol, sorbitol, poly-

ethylene glycol or ethylene glycol.

The humectant is added to prevent the gel from drying up when

applied to exterior dry skin surfaces.

Normally, the gel should contain a buffer substance with a pH in a
range acceptable for the stability of interferon and also acceptable to
the cells, in particular a buffer with a pH of about 6 - 8, in particu-
lar a pH of about 7.2 - 7.5. A suitable buffer solution for use in the
gel is phosphate buffered saline (Dulbecco buffer).

The interferon incorporated in the gel according to the invention
may, as indicated above, be selected from the group consisting of
human interferon «, B or ¥ (HulFN-a, HulFN-B8, or HulFN-%), or a
combination thereof, including human leucocyte and lymphoblastoid
interferons and/or proteins which show interferon activity and which

are prepared by recombinant DNA techniques.

As indicated above, the interferon may be a crude interferon, or
preferably a purified interferon, e.g. a partially purified interferon
(PIF) having a specific activity of about 10° units per mg of protein.
According to a particular embodiment of the invention, the interferon
is a pure interferon protein having a specific activity of at least 10°

units per mg of protein as mentioned above.

When the interferon incorporated in the gel is of high purity, such as
a purity corresponding to 4x10° units per mg of protein or above, it
is desirable to increase the stability of the interferon proteins by
adding an immunologically acceptable protein, e.g., human albumin, in
a concentration of 1-2 mg of protein per ml. The amount of protein
added to such interferon preparations should be in such a range that
the specific activity of the final, stabilized interferon. preparation will

be around 1-4x10° units per mg protein.

The interferon-containing gel according to the invention may be

prepared according to conventional principles employed to produce
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gels for administration to similar surfaces. Thus, ~a suitable pro-
duction method comprises mixing the constituents of the gel compo-
sition, sterilizing the gel composition, e.g., by autoclaving, and
aseptically mixing the gel composition with an aqueous interferon
solution (e.g. PIF), e.g. in a ratio of about 70% of gel composition to

about 30% of interferon solution.

The concentration of interferon in the gel will normally be in the
range of 5,000 - 71,000,000 International Units/mi, preferably about
100,000 - 300,000 International Units/ml.

The gel composition of the invention should be stored under con-
ditions securing that substantially no deterioration of the interferon
activity will take place during storage. For this reason, it is often
convenient to pack the interferon-containing gel in single dose con-
tainers. In a preferred dispensing form the gel is contained in a
collapsible tube, the outlet of which may, if necessary, be fitted with

a suitable tip for convenient application.

However, the gel may also be applied to dry surfaces using an ad-
hesive provided with a cavity in which the interferon gel is placed;
thus, the gel may be applied to limited areas of dry skin surfaces

without being removed by, e.g., clothes or the like.

According to another aspect of the invention, the interferon gel may
be placed in the cavity of the above-mentioned adhesive immediately
after the preparation. In such a single dose package the adhesive is
sealed in an impermeable sterile outer package which is stored. This
application form may be used directly and is especially suitable as it

ensures an efficient utilization of the gel produced.

PCT/DK82/00092
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EXPERIMENTAL SECTION

EXAMPLE 1
Preparation of Interferon Gel

A gel base was prepared from sodiumcarboxymethy! cellulose (CMC)
5 ad sol. limb. Pharm.Nord. 63 (8.6 g), glycerolum eur. (20.0 g) and
PBS-buffer (171.4 g).

The CMC was added to the cold glycerol under stirring. This mixture
was added under stirring to the cold PBS-buffer, and the resuiting
mixture was heated in a water bath until all the CMC particles had
10 become transparent. The resulting gel was cooled under stirring to
obtain a transparent, homogeneous gel. This gel was autoclaved at
121°C, after which the mixture was cooled to about 4°C. The cooling
stage between the initial heating and the autoclaving may optionally

be omitted.

15 The cooled gel base was mixed with ‘HulFN-a(Le)PIF diluted to 700,000
units per ml under aseptic conditions. The interferon gel obtained

was packed in collapsible pointed tubes of aluminum, each tube con-

taining 2 ml gel.

The tubes were stored in a freezer at a temperature of -18°C until

20 use.

The viscosity was examined using a Brookfield viscosimeter Model HBT

using a spindle No. RV3.

The results are shown in Table 1.
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TABLE 1
Reading on 100 Viscosity
RPM Scale Factor CPS Temp.®°C Time
25
0.5 7.5 16 M 120,000 0
10 31.2 800 24,960 60 sec.
20 40.5 400 16,200 120 sec.
50 57.5 160 9,200 180 sec.
100 73.5 80 5,880 240 sec.
100 69.0 80 5,520 300 sec.
100 65.0 80 5,200 360 sec.
50 46.5 160 7,440 380 sec.
20 31.2 400 12,480 400 sec.
10 21.8 800 17,440 420 sec.
5 15.0 1.6 M 24,000 440 sec.
2.5 10.3 3.2M 32,960 460 sec.
1 6.1 8M 48,800 480 sec.
0.5 4.2 16 M 67,200 500 sec.

EXAMPLE 2

A methylcellulose gel was prepared from methylcellulosum 1500 DAK
(6.0 g), glycerrolum Eur. (20.0 g) and PBS-buffer (174.0 g) in the

manner described in Example 1.

An interferon gel was prepared by mixing 12.5 g of the methylcellulo-
se gel with 3.75 g of an interferon solution containing 90,000 units/ml

and 1.25 g of a Neomycini solution (25 mg/ml).




10

15

20

25

WO 83/01198

PCT/DK82/00092

15

EXAMPLE 3

7.5 g of a carboxymethyl cellulose gel prepared in the manner des-
cribed in Example 1 from sodiumcarboxymethyl cellulose ad sol. limp.
Ph. Nord. 63 (8.6 g), Glycerolum Eur. (20.0 g) and PBS-buffer
(171.4 g) was mixed with 3.75 g of an interferon solution containing

90,000 units/ml and 1.25 g of sterile water to obtain an interferon

gel.

EXAMPLE 4

7,5 g of the methylcellulose gel prepared in Example 2 was mixed with

3.75 g of an interferon solution containing 90,000 units/ml and 1.25 g

of sterile water to obtain an interferon gel.
Determination of Interferon Activity in the Interferon Gel

200 mg of the interferon-containing gel, prepared as described in
Example 1 was placed in the bottom of a test tube and 800 uliters of
medium (MEM-minimal essential medium comprising 5% calf serum) was
added on top of the gel. The two phases were mixed thoroughly on a
Vortex for at least 30 seconds to form a suspension. {t is important
to secure that a finely dispersed suspension is produced. From this
first dilution (1:5), the usual serial dilutions (1:10, 1:100 and 1:1000)
are performed using the above medium. The above-prepared dilutions
are titrated in the usual interferon titration system as described by,
e.g., Berg, Scand. J. Immunol. 6, 1977, 77-86.

Stability Tests of Interferon Gel

The stability of the interferon gel, prepared as described in Example

1, was determined by two methods:

A. An ampoule containing the interferon gel was kept at 4°C for the
duration of the experiment, and the interferon gel was titrated once a

week over a period of several days. The determination of the interfe-
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ron content in the interferon gel was performed as described above

7]

and was found to be constant over a period of several months. A
titer of 130,000 - 160,000 International Units per ml of gel was found.

B. An ampoule containing the same interferon gel batch described
5 under A was kept at -20°C for several months. Before each interferon
titration, the ampoule was thawed and kept at room temperature for -
5-10 minutes while about 200 mg of a gel sample was withdrawn for
titration purposes as described above. Only one phase was observed
7 even after repeated freezing and thawing cycles. The interferon
10 content was estimated to be between 130,000 and 170,000 International
Units per g of gel. Hence, the gel was stable during the above
freezing and thawing cycles. Several tubes were titrated for interfe-
ron activity at varying time intervals, and it was found that the
interferon activity was stable for several (more than é) months at
15 -20°C. Another batch was checked at 4°C, at room temperature and
at 37°C over a period of 2 weeks by taking daily samples for titrati-
ons. No loss of activity was encountered during this period (the test

was still ongoing on Oct. 3, 1982).

Determination of the Sustained Release of Interferon Activity from the

20  Interferon-containing Gel

About 0.5 ml of the interferon gel was placed in a Costar tray (about

2 cm diameter), yielding a 2 - 3 mm thick gel layer. 2 ml medium

{e.g. 5% calf serum) was carefully added on top of the gel to form a

two-phase system with the interferon-containing gel at the bottom and
25 the medium on top.

150 uliter samples were withdrawn from the upper phase at various
time intervals for interferon titration at the times indicated in Table
2. Each time, 150 uliter of medium was added as a replacement. A
control consisting of a PIF preparation (cf. Berg & Heron, Scand. J.
30 immunol. 77, 1980, 489-502) was incubated under similar conditions

(no gel used). The. Costar tray was sealed and placed in a humidified
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chamber at 37°C for the duration of the experiments. The results
stated in Table 2 clearly show that the highest level of interferon
activity is obtained between 5-8 and 20 hours. Over the same period,

the gel had dissolved (only one phase was seen).

TABLE 2

Release of Interferon Activity from an Interferon Gel
Containing 145,000 units/ml Gel at 37°c.

Date Time: Interferon PIF (control)
Hours Activity
Content in
Supernatant
Units/ml Units/ml
Sept. 17 0 0 120,000
1 50 do.
2 1400 do.
3 1400 do.
4 3600 do.
Sept. 18 22 _ 13000 do.
25 11000 - do.
28 11000 do.
Sept. 21 46 11000 do.
49 13000 do.
Sept. 22 70 13000 do.

73 11000 do.
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Comments on the Results:

As appears from Table 2, the interferon activity is released gradually

()

during the first 20 hours which is considered to be almost ideal.

It was calculated that about half the amount of interferon was reco-
5 vered in the aqueous phase after the end of the "release". This
calculation did not take into account the removal of units from the
supernatant for titrations. This was within the expected range, when

the accuracy of the interferon test system is taken into account.

EXAMPLES 5 - 11
10  Clinical trials
A number of clinical treatments have been executed.

In order to apply the interferon gel on the area of vagina and/or
uterus it is suitable to pack the interferon-containing gel in small
tubes containing 1-4 ml, preferably 2 ml of gel, under aseptic condi-
15 tions. The tubes are pointed which is considered to be advantageous
for administering the interferon-containing gel to the skin surface
areas of the vagina and/or cervix/uterus. The interferon gel may
easily be applied by squeezing the tube by hand, thus allowing the
clinician properly to control the desired amount of the interferon gel
20 used in each case (preferably * - 2 ml of the gel). For treating
exterior skin surfaces (normally dry), it is advisable to use a swab.
Thus, for example, * ml of the interferon-containing gel may be

squeezed out of the tube and the gel ‘is spread over the area in

[0

question by means of the swab. In Examples 5 - 7 the interferon gel

25 was applied by means of a pointed tube containing 2 ml of interferon :

gel. -
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EXAMPLE 5

A female monkey (weight 2 - 3 kg) had spontaneously developed a
solid malignant tumor in uterus, a cancer colli uteri (and bleeding
from the uterus due to ulceration). This was verified by biopsy
specimens using the usual criteria, i.e. malignant cell structures were
observed in cell specimens taken several times from the uterus over a
period of 5-6 months. Thus, malignant cells were clearly seen in

histological samples taken from the monkey during a period of several

months.

The monkey was treated as follows: 1-2 million units of PIF (cf. Berg
& Heron, Scand. J. lmmunol. 77, 1980, 489-502) were applied directly
onto the cervical duct of uterus 2-3 times weekly over a period of 6
weeks. No side effects such-as toxic effects, or allergic effects were

observed during this treatment. After the 6 weeks, bleedings from

the uterus stopped.

The general health of the monkey also improved at this stage of the
treatment (the 6 weeks). Several specimens from cervix uteri were
taken, coded blindly, and sent to different pathologists. They were
all able to verify that the specimens taken from the monkey after the
6 weeks of treatment resembled normal cells. Thus, when comparing
with specimens taken from the period after the 6 weeks it was clearly
documented that a regression/reversion had occurred (tumor cells had
reverted/regressed to normal cells). At this stage it is tempting to
suggest that the monkey has been cured as regards the tumor origi-

nally located in cervix uteri.

This finding is surprising compared with the current results reported
by different researchers treating human patients suffering from
tumors by means of systemic treatments (3-6 million units per day for
the first 30 days followed by 2-3 weekly injections of 3 to 6 million
units for a period of 5-12 months). In most of these patients, only a
border line improvement has been observed, if any. It should also be
noted that a spontaneous regression of the tumor of the types descri-

bed above is extremely rare (less than 1 out of 100,000 cases will

spontaneously regress).
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EXAMPLE 6

A female monkey (weight 2 - 3 kg) was treated with an interferon

~ gel, prepared as described in Example 1, twice a week as follows:

About * - 1 ml of the interferon gel was applied directly on the
portio vaginalis uteri. Thus, the gel covered an area of about 1 cm2
including the cervical orificium of the uterus. This regimen was
maintained over a period of 5 weeks. No allergic reactions were ob-

served.

The monkey had a slight redness on small parts of the portio vagina-
lis uteri. Cells taken from this area were normal (no cancer cells were
detected). It was noticed that this area changed after treatment for 3
weeks using the interferon gel in that the reddish area changed into
a completely normal area. Thus, it appears that lesions on the mucous
membrane of the vagina or uterus may heal and revert to normal -

mucous membranes subsequent to such an interferon gel treatment.

EXAMPLE 7

An 18-year-old female patient suffering from a severe attack of Her-
pes simplex on her abdomen and Herpes genitalis was hospitalized.
Several eruptions were observed on the skin areas on her abdomen
and in and around the vagina. The attack was very painful, and the
general state of health of the patient was rather bad. At the be-
ginning of this treatment, only one third of the affected areas located
on the skin surfaces of the abdomen was treated with the interferon
gel using a swab for the application. Thus, a thin layer of interferon

gel was applied to the selected area.

After 8 hours the patient felt diminishing pains in the area which had
been treated with the interferon gel. 6-10 hours after the application
of the gel, the patient had also experienced a slight itching only in
the areas of the skin which had been treated with the interferon gel.
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The physician also observed .that the -lesions - were  beginning to heal.
Another area corresponding to another third was treated with the
interferon gel and the same results were experienced by the patient

and clinician in contrast to the untreated skin area.

It should be noted that the pain from areas attacked by the Herpes
virus was diminished subsequent to an interferon gel treatment.
Thus, after five to six hours the patient reported that there was a
clear difference in the pain between affected areas treated with inter-

feron gel and affected areas not treated with interferon gel.

The following day interferon gel was applied to the remaining skin
surfaces with Herpes simplex eruptions. The patient noticed that the
itching phenomenon as previously described now occurred almost
instantly after the interferon gel had been applied to the surface of
orificium vaginae. The patient reported that the pain had decreased
considerably. The interferon gel was also applied to orificium vaginae
in gradual steps and wound healing was observed. After 3 days the
patient was cured. The cure was surprisingly fast in comparison with

the conventional treatment.

Comments:

It is well-known that Herpes simplex/genitalis patients often recover
spontaneously after a herpes attack. However, two striking (and
surprising) results are evident after the administration of the interfe-

ron gel to the patients:

1. A specific wound healing process was initiated at the interferon gel

treated areas compared with skin areas not treated with interferon

gel.

2. Apparently, the effect of the interferon gel improved as the treat-
ment progressed in that the patient felt an itching almost instantly
after the third, fourth or the fifth application of interferon gel to

skin areas with unhealed Herpes simplex eruptions.
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These two observations altogether appear to support a basic principle
of the invention that an antiviral effect of interferon gel restricted to
the area in question together with a stimulating effect of the immuno-
system localized in the area causes a more rapid healing of the virus
infected areas. This approach is believed to be novel and surprising.
It is tempting to speculate that, apart from its well-known antiviral
activity, interferon may be able to stimulate particularly NK cells
locally. Thus, as a result of the above-mentioned experiments, it is
considered to be advantageous to treat human patients locally with
interferon-containing .gels by applying the interferon on the areas in
question. This type of treatment is in direct contrast to the usual
systemic treatments in which the human body receives interferon

systemically.

The above examples triggered pilot tests which are described below in
Examples 8-11.

EXAMPLE 8

Topical Treatment of Patients Suffering from "Moderate to Severe

Dysplasia" or "Carcinoma in situ” of the Cervix

Only patients showing a "stable" disease were included in the study
(i.e., no spontaneous regression was allowed during at least 27 weeks
prior to treatment). The disgnoses were established by Papanicolou

(PAP) - smears and by biopsies of the cervix.

The patients received 0.5 ml of the interferon gel described above di-
rectly on the cervix twice weekly for six weeks and only minor clini-
cal improvements were detected (vide Table 3). However, after ano-
ther six weeks during which the interferon gel was administered by
means of a collum pessary 6 out of 6 patients responded positively, 3
of whom recovered completely. No side effects, whatsoever, were ever
observed, nor did the collum pessary cause any side effects or pain'
after 24 hours. No bacterial infections were detected as a result of

the application of the interferon gel with or without the collum pessa-
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ry (no special precautions -were taken). Experiments are in progress

to evaluate if longer periods may be used.

Several other gel-types (not described here) were also tested, but
they all proved to be inferior compared to the gel used in this expe-
riment. Thus, many of these gels caused bacterial infection in the
patients or were difficult to administer due to lack of adhesive pro-
perties, and some did not tolerate freezing/thawing. The present
interferon gel did not, in any instance, cause any allergic reactions
or other side effects. Furthermore, it is easily applied by means of a
swab or spatula. (It was observed that a small amount of interferon
gel remained in the inner cavity of the pessary subsequent to its
removal. Occasionally, the interferon content was determined to be
around 3000-5000 units per ml gel. This strongly suggests the use of
gels with a higher interferon activity; possibly, it should be attemp-

ted to use interferon gels with a 10-times higher interferon content -

experiments are in progress.)

EXAMPLE 9

Topical Interferon Gel Treatment of Infections with Herpes Simplex

Virus

Sixteen patients suffering from Herpex simplex, Herpes genitalis and
Herpes zoster infections were treated by topical application of the
interferon gel described in Exampie 1 (as the only medicament).
Generally speaking, the gel was found to alleviate the symptoms by
speeding up the héaling processes in patients with primal as well as

recurrent herpes infections (vide Table 4).

The interferon gel was applied 2-3 times a day on patients with
perioral herpes; patients with Herpes zoster were treated once or
twice a day, whereas patients with genital herpes were treated once a
day only. The treatment was initiated after the "classical” symptoms
(lesions) had emerged and. the treatment was in most cases continued
2-3 days after the symptoms had disappeared (the lesions had heal-
ed).
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As -seen in Table 4, the results of the gel treatment very often cau-
sed a marked decline of the symptoms after only 1-2 applications.
After 1-2 days the symptoms disappeared as far as the herpes erupti-
ons on the lips or chin were concerned, whereas the symptoms in
patients with genital herpes persisted for 3-5 days after the instituti-
on of the gel treatment. In the two patients with Herpes zoster the
symptoms disappeared after 5-6 days of treatment (interferon gel
applied twice daily). Characteristically, in the patients treated with
interferon gel, the classical vesicles formed scabs within one or two
days after the first application of the gel and healing without scar-

ring was observed during the next few days.
Comments with regards to Example 9:

No curative treatment of herpes infections in humans has been repor-
ted (cf. reference No. 1, 3-6). Acyclovir, a drug known to interfere
with viral replication, has proven to be effective, but only during the
first outbreak of a herpes attack. Thus, patients suffering from
recurrent herpes infections are still left without any effective treat-

ment other than this gel.

Generally speaking, the topical application of the interferon gel as
performed in the above test (Example 9) does not have a curative
effect on herpes infections. Thus, it was found that recurrence of
the eruptions were just as frequent before as after the treatment.
However, the treatment reduced the duration of symptoms, such as
pain, markedly and accelerated the healing of lesions in patients with
perioral herpes and genital herpes infection, although the efficacy of
the treatment was less pronounced in the latter group. This may,
highly likely, be due to the fact that the gel was applied only once a
day on patients with genital herpes, but 2-3 times a day in patients

with Herpes simplex.

Very recently, one patient (female) suffering from a severe Herpes
genitalis was hospitalized and treated with the gel 4 times a day. In
contrast to the patients previously treated for herpes genitalis, she

already recovered after 2-3 days, which is considered to be an unu-
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.. sually. .rapid.. .recovery. --This. -mode. -of -administration is now being

further investigated.

EXAMPLE 10

A female patient who has suffered from "cronical seborrhea” around
the nose for the last 20 years was treated (only on the right side of
the reddish area, leaving about 50% of the attack untreated as a
control). After 2-3 applications of the gel the itching had stopped
(within 24 hours), but only in the treated area. The untreated area
(control) was unchanged (reddish, itching). Further clinical investi-
gations are being pursued in order fully to investigate the surprising,

effect against this type of disease.

EXAMPLE 11

A female patient who was originally included in the study discussed in
Example 8 was later excluded from the study (she is not included in
Table 3) due to an incorrect diagnosis, since it turned out she was
suffering from a condyloma. However, the gel treatment (twice a
week) turned out to be benifical in her case too. This surprising

effect is now being further pursued.
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TABLE 3

PCT/DK82/00092

Histological evaluation of samples obtained from 6 patients treated with

the interferon gel

After 6-8 After 23-16
Patient Before weeks of weeks of Clinical
No. treatment treatment treatment  Efficacy
270354 Cytoscrape Medium/seve- Medium Medium/
re dysplasia dysplasia light dys-
plasia
Good
Biopsy Medium Light Light dys~-
dysplasia dysplasia plasia
300452 Cytoscrape Medium Medium Light
dysplasia dysplasia dysplasia
" Excellent
Biopsy Medium Light/me- Normal
: dysplasia dium dys-~
plasia
100658 Cytoscrape Carcinoma Severe Medium
in situ dysplasia dysplasia
Excellent
Biopsy Severe Severe Normal
dysplasia dysplasia (light)
120852 Cytoscrape Severe Medium Medium
dysplasia dysplasia dysplasia
Good
Biopsy Severe Medium Light
dysplasia dysplasia dysplasia
281152 Cytoscrape Medium Light/me- Light
- dysplasia dium dys- dysplasia
plasia ]
Good
Biopsy ‘Medium Light Light
dysplasia dysplasia dysplasia
241250 Cytoscrape Medium/seve- Light Atypia
re dysplasia dysplasia
Excellent
Biopsy Severe Light/me- Normal
dysplasia dium dys-

plasia
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TABLE 4

Topical interferon treatment of Herpes simplex virus patients

Duration
No. of of symp- Duration of
Dura- erup- toms with- symptoms
Pa- Type tion of tions  out treat- with treat-
tient Locali- of her- disease per ments ment
No. sation pes® (years) vyear (days) (days)
1 lip/chin HSV-1 26 3-4 10-14 4-5
2 chin HSV-1 10 10-12 5-6 1-2
3 lip HSV-1 6 6-8 5-6 1-2
4 lip/chin  HSV-1 20 3-4 4-6 1-2
5 lip/chin ND 8 12 6-7 1-2
6 lip/chin  HSV-1 15 4-6 5-6 1
7 lip/chin  HSV-1 2 - 5-6 3-5 1-2
8 lip ND 10 3-4 5-7 2
9 lip ND 20 5-10 4-8 1-2
10 genitals HSV-2 first - - 5
episode
11 genitals HSV-2 2-3 4-6 6-8 4-5
12 genitals ND 5 1-2 10-14 3-5
13 genitals ND 20 3-5 5-8 3-4
14 genitals HSV-1 2 5-6 5 3-4
15 chest zoster first - - 5
episode
16 genitals zoster first - - 6
episode

° The diagnoses were established by means of identifications from cell
cultures.
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Claims

1. A method for treating a mammal, in particular a human patient,
suffering from interferon-susceptible disorders such as pre-cancerous
or cancerous tumors or local virus infections such as Herpes simplex
virus infections or other disorders such as dermatitis, e.g. sebor-
rhea, etc., said method comprising local administration of interferon
in a single aqueous gelled phase directly onto or close to the, sur-
roundings of an organ or site in which the disorder is located and
continuing the local administration for a period of time sufficient to

obtain a response to the interferon treatment.

2. A method according to claim 1 wherein the administration is per-

formed at a rate of about 1-8 times a day to 1-3 times a week.

3. A method according to claim 1 or 2 wherein the administration is
performed topically on the exterior membrane of the organ or site in
which the disorder to be treated is located or in a region as close as

possible to the tumor or virus infection site or other affected area.

4. A method according to any of claims 1 - 3 in which the interferon
is selected from the group consisting of human interferon «, B, or ¥
(HulFN-e¢, HulFN-B, or HulFN-¥), or a combination thereof, including
human leucocyte and/or lymphoblastoid interferon, and/or proteins
which show interferon activity and which are prepared by recombinant

DNA technicjues.

5. A method according to claim 4 in which the interferon is a crude

interferon.

6. A method according to claim 4 in which the interferon is a partially
purified interferon having a specific activity of about 108 units per

mg of protein.

7. A method according to claim 4 in which the interferon is a pure
interferon protein having a specific activity of at least 10°® units per

mg of protein.
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8. A method according to any of the preceding claims wherein the
interferon is administered by being released from a locally placed

deposit form releasing the interferon.
9. A method according to claim 8 wherein the deposit is in a form
suitable for topical application on the surfaces or membranes to be

treated which form will release dissolved interferon.

10. A method according to claim 8. or 9 wherein the deposit is a

" single-phase aqueous gel containing the interferon activity.

11. A method according to claim 10 wherein the single-phase aqueous

gel is transparent.

12. A method according to claim 11 wherein the gelling agent used in
the single-phase transparent aqueous interferon gel is one which ren-
ders the gel capable of substantially adhering to the said membranes
or surfaces whereby the interferon activity is capable of diffusing

from the deposit to cell surfaces of the said membranes or surfaces.

13. A method according to any of the preceding claims in which the
interferon activity is combined with an antibiotic which is water

soluble and which does not substantially inhibit the interferon activi-

ty.

14. An interferon con_xposition for-application on interior or exterior
surfaces such as skin surfaces (dry or wet), mucous membrane surfa-
ces, serous membrane surfaces, etc., the interferon composition
comprising a single-phase aqueous transparent interferon gel suitable
for topical application on the surfaces or membranes to be treated
which gel will release dissolved interferon.

15. A composition according to claim 14 wherein the gelling agent of
the interferon gel is of such a nature that the composition is capable
of substantially adhering to said membranes or skin surfaces whereby
the interferon activity is. capable of diffusing from the composition

into cells of the said membranes or skin surfaces.

[t}
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16. A composition according to claim 15 wherein the gelling agent is
of such a nature that the gel may be subjected to freezing, thawing,
sterilization (e.g. by autoclaving at 120°C), with retention of the

single phase character and transparency of the gel.

17. A composition according to any of claims 14-16 wherein the gelling

agent is a carbohydrate or a carbohydrate derivative.

18. A composition according to claim 17 wherein the gelling agent is a

polysaccharide containing COO™ groups.

19. A composition according to claim 17 or 18 in which the gelling

agent is a cellulose or alginate derivative.

20. A composition according to any of claims 17-19 in which the
gelling agent is an etherified cellulose derivative, such as carbo-

xymethyl cellulose, ethyl cellulose, or methyl cellulose.

21. A composition according to any of claims 14-20 wherein the gel
constituents are of such a nature that they are physiologically ac-

ceptable, particularly non-toxic and non-allergenic.

22. A composition according to any of claims 14-21 which is so adap-
ted that when it substantially adheres to a surface or membrane as
defined in claim 1, it will release its interferon activity content at a

sustained rate.

23. A composition according to claim 22 in which the release rate is so
adapted that the available interferon content of the composition is
transferred to the cells of the skin surface or membrane in question

in the course of about 4-48 hours.

24. A composition according to any of claims 14-23 which has a vis-
cosity in the range of 500 - 100,000 cps at 100 RPM (Brookfield).

25. A composition according to any of claims 14-24 in which the

aqueous gelled phase comprises a substance having water retention

capacity.
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26. A composition according to claim 25 in which the substance show-
ing water retention capacity is a physiologically acceptable polyvalent

alcohol.

27. A composition according to claim 26 in which the polyvalent alco-

hol is a glycol or a glycol ether.

28. A composition according to claim 27 in which the polyvalent alco-
hol is selected from glycerol, ethylene glycol, or polyethylene glycol.

29. A composition according to any of claims 14-28 which contains a

‘buffer substance.

30. A composition according to claim 29 in which the buffer is a
buffer with a pH of from about 6 - 8.

31. A composition according to claim 30 in which the buffer has a pH

of about 7.2 - 7.5.

32. A composition according to claim 31 in which the buffer is a
phosphate buffered saline buffer (Dulbecco buffer).

33. A composition according to claim 32 in which the gel comprises
about 4% or more of carboxymethyl cellulose.

34. A composition according to any of claims 14-33 which additionally
contains an antibiotic which is water soluble and which does not

substantially inhibit the activity of interferon, such as neomycin.

35. A composition according to any of claims 14-34 in which the
interferon is selected from the group comprising human interferon «,
B8, or ¥ (HulFN-&, HulFN-B, or HulFN-%), or a combination thereof,
including human leucocyte and/or lymphoblastoid interferon, and/or
proteins which show interferon activity and which are prepared by
recombinant DNA techniques.

PCT/DK82/00092
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... 36. A.composition according to claim 35 ‘in which the interferon is a

crude interferon.

37. A composition according to claim 35 in which the interferon is a
partially purified interferon having a specific activity of about 10°

5 units per mg of protein.

38. A composition according to claim 35 in which the interferon is a
pure interferon protein having a specific activity of at least 10® units

per mg of protein.

39. A composition according to claim 38 wherein the interferon prote-
10 ins are mixed with other suitable lymphokines such as lymphotoxines

the action of which is potentiated by the said interferon.

40. A composition according to claim 35 wherein the interferon has a
purity of more about 4x10° International Units/mg protein and is
stabilized by the incorporation of a protein such as human albumin in

15 the gel.

41. A method for preparing an interferon composition according to
any of claims 14-40 comprising incorporating an interferon according

to any of claims 35-40 in a single-phase aqueous gel matrix.

42. A method according to claim 41 in which the gel matrix comprises

20 a gelling agent according to any of claims 15-20.

43. A method according to claim 42 in which the gelling agent is

carboxymethyl cellulose.

44. A method according to claim 43 in which carboxymethyl cellulose

is incorporated in an amount of about 4% or more.

25 45. A method according to claim 41 in which the gel matrix comprises

a substance according to claims 26-28 having water retention capacity.
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46. A method according -to .claim 41 in- which the gel matrix comprises

a buffer according to any of claims 29-32 in the gel composition.

47. A method according to claim 41 in which the gel matrix comprises
an antibiotic which is water soluble and which does not substantially

inhibit the activity of interferon.

48. A method according to any of claiﬁs 1-13 wherein the interferon
is applied together with a medicament influencing the formation of the

cytoskeletal system.

43. A method according to claim 48, wherein the medicament is iso-

prenacine or a salt of butyric acid.

50. A composition according to any of claims 14-40 wherein is enclosed

a medicament influencing the formation of the cytoskeletal system.

51. A composition according to claim 50 wherein the medicament is

isoprenacine or a salt of butyric acid.

52. A method according to any of claims 1-13 wherein the interferon
is applied together with a medicament which is known to exert an
inhibitory influence on the replication of Herpes simplex virus Type |
and II.

53. A method according to claim 52 wherein the medicament is phos-
phono formate, acycloguanosine, E-5-(2-bromovinyl)-2'-deoxyuridin
(deoxyuridin) and/or 2'-fluoro-5-iodoaracytosine (1-(2-fluoro-2-de-

oxy-B-D-arabinofuranosyl-(5-)-iodocytosine).

54. A composition according to any of claims 14-40 wherein is enclosed
a medicament which is known to exert an inhibitory influence on the

replication of Herpes simplex Type | and II,

55. A composition according to claim 54 wherein the medicament is
phosphono formate, acycloguanosine, E-5-(2-bromovinyl)-2'-deoxyuri-
din (deoxyuridin) and/or 2'-fluoro-5-iodoaracytosine (1-(2-fluoro-2-

deoxy-B-D-arabinofuranosyl-(5-)-iodocytosine).
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56. A method according to any of claims 1-13, 48-49 or 52-53 wherein
the administration is carried out using a pointed collapsible tube, or a

piece of adhesive provided with a cavity in which the interferon gel

is placed.

57. A composition according to any of claims 14-40, 50-51 or 54-55
contained in a collapsible pointed tube or placed in the cavity of an

adhesive provided with a cavity.

58. A method according to any of claims 1-13 comprising applying the
interferon gel according to any of claims 14-40, 43-44 or 47-48 in

admixture with a collagen creme.

59. A composition in which the interferon gel according to any of
claims 14-40, 43-44 or 47-48 has been mixed with a collagen creme.

60. The use of the interferon composition according to any of claims
14-40, 50-51, 54-55 or 59 for the topical treatment of diseases or
abnormalities in skin or mucuous or serous mambrane surfaces, such
as Herpes simplex Type | and 1l, Herpes zoster, Herpes keratitis,

Condylomata, iridocyclitis caused by a virus, pre-cancerous or cancer

conditions such as dysplasia and carcinoma in situ of portio uteri or

dysplasia of collum, vaginal cancers, vulva cancers, skin cancers,

‘cell carcinomas, spinocellular carcinomas, cervical intraepithelial

neaplacia of early stages in collum uteri, cervical cancers and abnor-

mal skin areas such as dermatitis, e.g. seborrhea, or dandruff.
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