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chemotherapeutic agents are themselves carcino- genic. Patients undergoing
radiotherapy or che- This invention relates to the use of interferon
motherapy must also take precautions to avoid for manufacturing a
composition in medicament       what can be life threatening infections in
their ther- form adapted to promote contact with the inside of   5
apy-induced immuno-suppressed condition. a patient's mouth and pharynx to
reduce the un-         Treatments have been developed to counteract
desirable side effects resulting from the administra-  the side effects of
cancer radiotherapy and che- tion of radiotherapy and chemotherapeutic
agents    motherapy. For example, drugs can be admin- during the treatment
of cancer.                     istered to provide some relief from nausea,
antibiot- Treatment of cancer has, over the last twenty   10  ics can be
administered to help fight infection, and years, been the focus of a
significant research and  transfusions can be administered to increase
blood development effort. Many approaches to cancer       cell and platelet
counts if necessary. therapy have been investigated. As a practical mat-
It has now been found that interferon admin- ter, cancer therapy can
involve use of multiple     istered in conjunction with cancer therapy is
effec- treatment methods including surgical excision, radi-  15  tive to
reduce the undesirable side effects of can- ation therapy (radiotherapy),
chemotherapy, and     cer therapy. The effective route of administration is
bone marrow transplantation (for treatment in pa-   by contact of
interferon in relatively low dosages tients with some types of
hematological malignan-   with the patient's oral and pharyngeal mucosa. It
is cies, particularly acute myelocytic leukemia). The  necessary that the
interferon be administered in a specific protocol utilized to treat a given
malig-   20  form adapted to promote contact with the inside of nancy,
depends on the nature, location and type of  the patient's mouth and throat
in amounts effective malignancy being treated. Surgical excision is the  to
reduce the toxic side effects of cancer therapy, preferred method for
treatment of primary circum-   including chemotherapy and radiation
therapy. scribed tumors. Often, however, surgical excision is
"Interferon" is a term generically comprehend- combined with radiation
therapy and/or chemo-   25  ing a group of vertebrate glycoproteins and
pro- therapy to complete the treatment protocol. In in-  teins  which are
known to have various biological stances where the malignancy is not
localized or    activities, such as antiviral, antiproliferative and im-
where its location lowers the probability of success-  munomodulatory
activity, at least in the species of ful removal or excision by surgical
techniques, che-  the animal in which such substances are derived.
motherapy and radiation therapy are often used in  30   The following
definition of "interferon" has been combination.
accepted by an international committee assembled Chemotherapy has been
shown to produce           to devise a system for the orderly nomenclature
of long term remissions in patients with some types of  interferons: "To
qualify as an interferon a factor cancer, including Hodgkin's Disease,
acute lym-     must be a protein which exerts virus non-specific, phocytic
and myelogenous leukemia, testicular   35  antiviral activity at least in
homologous cells cancer and non-Hodgkin's lymphoma. In other
through cellular metabolic process involving syn- types of cancer,
chemotherapy has been used         thesis of both RNA and protein." Journal
of Inter- successfully to decrease the size of large primary  feron
Research, 1, pp. vi (1980). "Interferon" as tumors prior to surgery.
Chemotherapy often in-     used herein in describing the present invention
volves   the   use   of   combinations   of   40  shall be deemed to have
that definition and shall chemotherapeutic agents. New protocols (programs
contemplate proteins, including glycoproteins, re- for combination drug
treatment) are being devel-    gardless of their source or method of
preparation oped and tested continuously by the medical re-     or
isolation. search community.
Interferons have generally been named in Anti-tumor agents are drugs which,
in addition   45  terms of the species of animal cells producing the to
killing tumor cells, can and do damage normal    substance (e.g., human,
murine, bovine, etc.), the tissue. Even with the extensive research that
has   type  of cell involved  (e.g., leukocyte, lym- been conducted to
define dosage levels and          phoblastoid, fibroblast) and,
occasionally, the type scheduling of drug administration, chemotherapy
of inducing material responsible for the interferon often results in
unpleasant and possibly dangerous   so   production (e.g., virus, immune).
Interferon has side effects due to drug toxicity. Radiation therapy  been
loosely classified by some researchers ac- produces many of the same
problems. Most com-       cording to the induction mode as either Type I or
mon of such side effects are nausea and vomiting,   Type II, with the
former classification comprehend- alopecia (hair loss), and bone marrow
depression.   ing viral and nucleic acid induced interferon, and Such side
effects are usually, but not always, re-   55  the latter class including
the material produced as versible. Some anti-cancer drugs may permanently
a lymphokine through induction by antigens and damage the nervous system,
heart, lungs, liver,     mitogens. More recently, the international commit-
kidneys,  gonads  or  other  organs.  Some          tee devised an orderly
nomenclature system  for 2    



3'                EP0396616B1                          4 interferon and has
classified interferons into types  istration of interferon, he has
continued to investi- on the basis of antigenic specificities. In this
newer  gate the efficacy of orally administered interferon. classification,
the designations alpha (a), beta [err]  In U.S. Patent No. 4,497,795,
issued February 5 and gamma [err] have been used to correspond to
1985, Applicant described and claimed the use of previous designations of
leukocyte, fibroblast and    5   interferon administered orally or via
intravenous Type II (immune) interferons, respectively. Alpha
administration to stimulate appetite and feed effi- and beta interferons
are usually acid-stable and     ciency of animal species. More recently
Applicant correspond to what have been called Type I inter-    has
described in now pending U.S. applications, ferons. Gamma interferons are
usually acid-labile   the use of interferon at dosages less than about 5
and correspond to what have been called Type II  10  lU/lb (11 IU/Kg) of
body weight for increasing feed interferons. The international committee's
nomen-    efficiency and food utilization in warm-blooded ver- clature
recommendations apply only to human and      tebrates, for preventing and
treating shipping fever, murine interferons. Journal of Interferon
Research,  and for enhancing vaccine efficiency. Since those 1, pp. vi
(1980).                                   earlier applications, Applicant
has discovered that The use of interferon for the treatment of dis-  15
the efficacy of orally administered interferon is re- ease in man and
animals has been the subject of      alized only if it is administered in a
form which intense on-going research efforts in many laborato-  promotes
contact of the interferon dosage with the ries, both in industry and in
educational institutions  mucosal lining (possibly macrophages and lym-
around the world. In some of the earliest research   phatics) of the mouth
and throat. That discovery in activities interferon was shown to have
antiviral  20   part formed the basis of Applicant's U.S. Patent properties
and the most successful clinical thera-   Application Serial No. 927,834,
filed November 6, peutical applications to date have been in the treat-
1986, titled "Treatment of Immuno-Resistant Dis- ment of virus-related
disease states. More recently  ease". (Published application WO 88/03411
claims it has been found that exogenous interferon is       priority from
the original US application, and cor- effective for the regression or
remission of some   25  responds to EP-A-88901169.8). metastatic disease
states. An overview of recent        Human alpha-interferon has been
marketed un- clinical trials of interferon as an antiviral and an-  der the
trademark Agriferon (Registered Trade tiproliferative therapeutic agent is
contained in In-  Mark) by  Immunomodulator Laboratories, Inc. terferon; In
Vivo and Clinical Studies, vol. 4, eds.  ("IML") of Stafford, Texas, for
veterinary use in N.B. Finter and R.K. Oldham, Academic Press,  30   Texas
since February, 1985. The product is sold New York, 1985. The literature is
replete with re-  for oral administration to cattle to promote growth ports
of research and development efforts directed   and feed efficiency and to
prevent or treat viral to defining activities and potential therapeutic
uses  respiratory infections. IML began selling an alpha- of interferon.
Most of the reports described activi-  interferon product for horses in
1986. Both pro- ties of interferon in vitro or its effects in vivo   35
ducts are sold under a license of U.S. Patent following parenteral,
particularly intramuscular and  4,462,985. The Amarillo Cell Culture
Company, Inc. intradermal administration. There have been some     of
Amarillo, Texas markets human-alpha interferon reports of successful
topical and intranasal usages.  for use in dogs and cats. It has seldom
been administered intravenously be-       The clinical agent of choice for
use in the cause of substantial adverse effects attributable to  40
present invention is human leukocyte interferon "contaminants" in crude and
even highly purified     (human alpha-interferon), mass produced by proce-
isolates. While the advent of recombinant DNA        dures involving
collection and purification of quan- technology has allowed production of
pure inter-    tities of human buffycoat leukocytes, induction of feron
species, intravenous administration of such    interferon production with
virus, and isolation from pure compositions are not without adverse
effects.  45  culture media. (See "Preparation of Human Alpha- it is noted
here that the Food and Drug Administra-  Interferon" below.) Also
acceptable for use in ac- tion has approved the use of alpha-interferon ad-
cordance which the present invention are human ministered parenterally in
high doses for the treat-  alpha-interferon products produced by
recombinant ment of human hairy cell leukemia.                   DNA
technology and now commercially available Before Applicant's first report
of a successful   50  from Schering-Plough (as Intron (Registered Trade
oral administration of interferon in his now issued  Mark)) and Hoffmann-La
Roche (as Roferon (Regis- U.S. Patent No. 4,462,985, there was no recogni-
tered Trade Mark)) and approved by the FDA for tion in the art of the
potential offered by oral    treatment (parenterally) of hairy cell
leukemia of administration of interferon. The generally held be-  man.
Gamma-interferon is also available by recom- lief was that interferon could
not survive the diges-  55   binant technology and is presently undergoing
tive conditions of the upper alimentary canal. Since  clinical trials by
Genentech, Inc. and others. Applicant's  first  disclosure   of  the  im-
Fibroblast interferon (beta-interferon) can be pre- munotherapeutic benefit
achieved via oral admin-     pared in accordance with Example 1 in
Applicant's 3    



5                  EP0396616B1                         6 U.S. Patent No.
4.462,985, issued July 31, 1984.     from  administration of
chemotherapeutic agents. Interferon of human and murine origins has
The interferon can be derived from human cells or been quantified in the
art in terms of International  animal cells, or from microorganisms
produced by Units ("IU"). Interferons of other than human or
recombinant engineering techniques to contain one murine origin can be used
in accordance with this   5   or more functioning genes for human or animal
invention, and to the extent that application of "In-  interferon. Proteins
having activities similar to natu- ternational Units" to those interferons
may be out-  ral occurring interferons but with modified amino side
presently accepted practices for specification  acid sequences
(semi-synthetic interferons) are of quantities of said interferons, it
shall be under-  also contemplated as useful in accordance with this stood
that amounts of non-human interferons hav-  10  invention. ing the same
efficacy as the quantities (lU's) of        Interferon is administered to
the patient in a human interferon specified in accordance with this
dosage form adapted to promote contact with the description is within the
scope of the present inven-  administered interferon with the patient's
oral and tion.                                                pharyngeal
mucosa. Thus, the dosage form is pref- The invention provides for the use
of interferon   is  erably in the form of an interferon-containing solu-
for the manufacture of a medicament in a buccal     tion or syrup to be
administered and used by the dosage form  defined to release interferon in
a      patient in a manner which promotes contact of the patient's mouth
for contact with the patient's oral  interferon component with the oral and
pharyngeal and pharyngeal mucosa to reduce the toxic side       mucosa.
Alternatively, the interferon can be formu- effects resulting from the
administration of cancer   20  lated into a solid dosage from which
dissolves therapy, utilizing chemotherapeutic agents or radi-  when held in
the patient's mouth in contact with ation treatment, in the patient
receiving such ther-  saliva to release effective amounts of interferon for
apy for treatment of cancer, said buccal dosage      contact with the oral
and pharyngeal mucosa. Other form comprising interferon and a
pharmaceutically    solid or liquid vehicles adapted to accomplish that
acceptable carrier therefor, and providing 0.22 to  25  important function
can be employed in this inven- 11 IU of interferon per kg (0.1 to 5 IU/lb)
of patient  tion. body weight.
Effective dosage levels of interferon for use in Exemplary of
chemotherapeutic agents which       this invention are low compared to
levels of alpha- are known to produce undesirable side effects in
interferon administered parenterally for treatment of most patients
undergoing chemotherapy for treat-  30  some forms of cancer. Thus, while
art-recognized ment of cancer include adrimycin, bleomycin, car-    dosage
ranges for parenteral administration of al- mustine, cysplatin,
cyclophosphamide, cytarabine     pha-interferon for the treatment of human
hairy cell (ARA-C), dacarbozine, dactinomycin, etoposide, 5-   leukemia are
in excess of 106 IU per dose, effec- fluorouracil,  hydroxyurea,
lumustine,  mercap-     tive doses of interferon in the method of the
topurine, methotrexate, mytomicin, prednisone, pro-   35   present
invention are typically less than 1500 IU carbazine hydrochloride,
vinblastine and vincristine.  per dose. Preferably interferon is
administered at a Such oncolytic agents are typically used in com-
dosage level of less than 10 lU/lb (22 lU/kg) of bination with others
listed or other art-recognized  patient weight per day and more preferably
0.1 to chemotherapeutic agents for treatment of neoplas-    5.0 lU/lb (0.22
- 11 lU/kg) of patient weight per day. tic disease and are all recognized
to have contrain-   40   A most preferred dosage is 1 to 1.5 IU human
dications of both acute toxicity and delayed toxic-  alpha-interferon per
pound (2.2 - 3.3 lU/kg) of pa- ity. Acute toxicity is manifested in side
effects such  tient weight per day. Equally effective amounts of as nausea
and vomiting, fever, chills, abdominal     human beta-interferon or alpha
(or beta) interferon pain, hyperglycemia, seizures, diarrhea, hypoten-
of non-human species origin can be used. sion, ventricular arrhythmia,
anaphylaxis and lo-  45   Treatment of the patient is ideally, although not
calized phlebitis. Delayed toxicity can appear as    necessarily, initiated
in advance of administration of bone marrow depression and concomitant
immuno-      the chemotherapeutic agents or radiotherapy. Pref-
suppression, renal damage, thrombosis, alopecia      erably interferon is
administered at least one day (hair loss), cataracts, liver damage,
sterility, hemor-  and better, at least a week prior to beginning rhagic
cystitis, pulmonary edema, conjunctivitis,  50   cancer therapy. Patient
treatment with interferon is impotence, stomatitis, dermatitis,
neurological de-  preferably continued throughout the patient's can- fects,
hypokalemia and hypocalcemia, and the like.   cer treatment program.
Cutaneous reactions, hyperpigmentation and ocular       Daily dosage of
interferon can be administered toxicity have been reported with virtually
all non-  as a single dose or, it can be divided and admin- hormonal
anti-cancer drugs.                     55  istered as a multiple-dose daily
regimen. A stag- Administration of an interferon composition      gered
regimen, for example 1 to 3 days treatment manufactured in accordance with
this invention has   per week, can be used as an alternative to continu-
been observed to reduce the side effects resulting   ous daily treatment. 4



7                 EP0396616B1                        8 Interferon
compositions manufactured in accor-  2000 rpm. The supernatant is
discarded, and the dance with  this invention may be in either a liquid
cell pellets are resuspended with a minimal volume (solution) or solid
dosage form. Thus interferon can  of sterile PBS. The mixture is then
diluted with be prepared in a buffered aqueous solution typi-   ammonium
chloride and centrifuged. The super- cally containing a stabilizing amount
(1-5%  by   5   natant is again discarded, and the remaining cell weight)
of albumin or blood serum. Exemplary of a  pellets are resuspended with a
minimal volume of a buffered solution suitable as a carrier of interferon
tissue culture medium such as Minimal Essential in accordance with this
invention is a phosphate   Medium (MEM), available from KC Biological. The
buffered saline solution prepared as follows: A con-  cell concentration is
determined with a Coulter centrated (20x) solution of phosphate buffered
sa-  10  counter. line (PBS) was prepared by dissolving the following
Interferon induction takes place in glass or reagents in sufficient water
to make 1000 ml of    plastic bottles. The induction medium  contains
solution: sodium chloride, 160 g.; potassium chlo-  MEM, 75mM Hepes
(available from Calbiochem), ride 4.0 g.; sodium  hydrogen phosphate 23 g.;
75mM  Tricine (available from  Sigma Chemical potassium dihydrogen
phosphate 4.0 g.; and op-  15  Co.), human agamma serum (18mg/ml), and gen-
tionally, phenol red powder 0.4g. The solution is  tamycin sulfate (from
M.A. Bioproducts; 50 [err] sterilized by autoclaving at 15 lbs. pressure
for 15  The cells are added to the induction vessels at a minutes and then
diluted with additional water to a  final concentration of about 5 to 10
million cells per single strength concentration prior to use.
milliliter. The induction vessel is incubated in a Alternatively the
interferon can be formulated   20  [err] water bath, and alpha-interferon
is added as into flavored or unflavored solutions or syrups, for  a primer.
example, using a buffered aqueous solution of in-     After two hours,
Sendai virus is added to the terferon as a base with added caloric or
non-caloric  induction mixture. This causes alpha interferon to sweeteners,
flavors and pharmaceutically accept-   be produced in the supernatant by
the leukocytes. able excipients.                              25  After
12-18 hours incubation time, the induction A solid dosage form, such as a
lozenge adapt-  mixture is centrifuged. The cells are discarded, and ed to
be dissolved upon contact with saliva in the  the supernatant is then
purified. mouth, with or without the assistance of chewing      The crude
interferon is chilled to [err] or may be manufactured in accordance with
this in-    below  in an ice bath. Five molar potassium vention. Such a
unitary dosage form is preferably  30  thiocyanate is added to obtain a
final concentration formulated to release about 1 to about 1500 IU of  of
0.5M. This solution is stirred for 15 minutes, and interferon upon
dissolution in the mouth for contact  then its pH is lowered to 3.3 by
adding hydrochlo- with the oral and pharyngeal mucosa. Thus a uni-  ric
acid. The mixture is then centrifuged at 2800 tary dosage form of
interferon made in accordance  rpm for 30 minutes, and the supernatant is
dis- with this invention can be prepared by art-recog-  35  carded. nized
techniques for forming compressed tablets       The pellets are then
resuspended in 95% such as chewable vitamins. Similarly, interferon can
ethanol and are stirred for 15 minutes. This sus- be incorporated, for
example, into a starch-based  pension is centrifuged at 2800 rpm for 20
minutes, gel formulation which will dissolve and release in-  and the
pellets are discarded. The pH of the super- terferon for contact with the
oral mucosa when held  40  natant is then adjusted to 5.8 with sodium
hydrox- in the mouth. Solid unitary dosage forms of inter-  ide. The
mixture is stirred for 10 minutes, and then feron made in accordance with
this present inven-  centrifuged at 2800 rpm for 20 minutes. The pellets
tion can be prepared utilizing art-recognized dose  are discarded. The pH
of the supernatant is then formulation techniques. The pH of such formula-
adjusted to 8 with sodium hydroxide. This solution tions can range from
about 4 to about 8.5.    45  is stirred for 10 minutes, followed by
centrifugation at 2800 rpm for 20 minutes. The supernatant is Preparation
of Human Alpha-interferon              discarded, and the pellets are
resuspended with 0.5M potassium thiocyanate in a 0.1M sodium Human
alpha-interferon  can  be  prepared     phosphate buffer. This suspension
is stirred at through the following procedure, commonly re-  50   [err]
ferred to as the Cantell procedure. The process       Next, the suspension
is centrifuged at 2800 begins with packs of human leukocytes, obtained in
rpm for 20 minutes, and the pellets are discarded. this case from the Gulf
Coast Regional Blood Cen-  The pH of the supernatant is adjusted to 5.3
with ter, Houston, Texas. The buffy coats in these packs  hydrochloric
acid. After stirring for 10 minutes and are pooled into centrifuge bottles,
and then are  55  centrifugation, the pH of the supernatant is ad- diluted
with 0.83% ammonium chloride. The mix-     justed to 2.8 with hydrochloric
acid, followed by ture is incubated for 15 minutes with intermittent
further stirring for 20 minutes. This mixture is cen- shaking, and is then
centrifuged for 20 minutes at  trifuged at 2800 rpm, and the resulting
pellet is 5    



9                 EP0396616B1                        10 purified human
alpha-interferon.                   tients receiving, at the same time,
other known The pellet is resuspended with 0.5M potassium   oncolytic
agents. R-1 received treatments with the thiocyanate in 0.1M sodium
phosphate buffer, hav-  experimental drug in conjunction with the admin-
ing a pH of 8.0. It is then dialyzed against PBS at  istration of
5-flurouracil. R-1 experienced markedly 4 C, with two changes of PBS. This
mixture is   5   less toxicity effects (nausea and intestinal discom- then
centrifuged and the precipitate is discarded.  fort) than did other
patients receiving the same The remaining purified alpha interferon is
sterilized  therapy. R-1 was nauseous for no more than one by filtration
through a 0.2 micrometer filter. A hu-  hour following his completion of
intravenous admin- man alpha-interferon has been produced in accor-
istration of the drugs under study. He was able to dance with this
procedure by Immuno Modulators  to  undergo therapy on an outpatient basis,
and he Laboratories, Inc., Stafford, Texas, and sold under  reports that he
was able to work at home between the Registered trademark Agriferon for use
in cattle  his daily visits to the medical center for chemo- and under the
Registered trademark Equiferon for   therapy. His oncologist commented both
on R-1's use in horses.                                     ability to
withstand the experimental therapy with Other procedures known to those
skilled in the   15   markedly reduced nausea compared to other pa- art are
available for making interferons, such as  tients in the study and on the
results of R-1's blood human alpha-interferon and human gamma-inter-
analysis. R-1's white cell counts, while being re- feron. For example, U.S.
Patents 4,376,821 and     duced as expected by the chemotherapy, reboun-
4,460,685 disclose methods of making human         ded to normal levels
much more rapidly than those gamma-interferon. A method of making bovine
20  in other patients in the study. fibroblast (beta) interferon is
disclosed in appli-    R-1 resumed his dosages of interferon as de- cant's
U.S. patent 4,462,985.                      scribed above following
participation in the first study. R-1 participated later in a second
experi- EXAMPLE 1                                          mental study
conducted to determine efficacy of a 25  chemotherapeutic agent reportedly
consisting of a A 40-year old, 150 pound male patient (R-1)
chemotherapeutic agent coupled to monoclonal suffering from an
adenocarcinoma underwent sur-    antibodies. Again R-1's oncologist noted
and com- gery to remove a major portion of one lung and     mented on R-1's
much reduced pain, less nausea, proximal lymph glands. He was subjected
post-      and fewer symptoms attributed to the chemothera- operatively to
maximum allowed dose of Cobalt-60   30  py toxicity compared to those
symptoms reported radiation therapy. Routine postoperative fluroscopic  by
other patients receiving the same experimental examination 5 months after
surgery revealed new    therapy. tumor growth in lung tissue. Patient R-1,
having been informed by his oncologist of a poor progno-  EXAMPLE 2 sis,
sought other therapeutic methods for treatment  35 of his cancer.
A 6-year old male (N-1) suffering from acute R-1 initiated a carefully
maintained dietary regi-  myelogenous leukemia was treated to remission men
which in general terms was a vitamin and       over a 3-4 month period
using a chemotherapeutic herbal supplemented, low fat diet. R-1's regimen
regimen consisting of cytosine arabinoside (Ara-C), further included a
daily dosage of about 150 IU of  40  daunomycin, VP-16 (etoposide),
6-thioguanine and human alpha-interferon (Cantell) in phosphate buf-
dexamethasone in the induction phase of treat- fered saline (150 lU/ml)
taken into his mouth for  ment. During that induction phase N-1 experienced
contact with his oral and pharyngeal mucosa. The   all of the
characteristic side effects of chemo- solution was administered using a
3-ml syringe to  therapy including hair loss, nausea and vomiting, direct
the interferon solution onto the mucosa lining   45  and bone marrow
depression. Once N-1's leukemia the mouth. R-1 used his tongue to
manipulate the   was in remission he initiated a vitamin supplemen-
interferon-containing solution in his mouth to maxi-  ted dietary regimen
which included specifically dai- mize contact with the oral and pharyngeal
mucosa.  ly amounts of vitamin C (1000 mg), Vitamin E (400 Within one week
of the initial low dosage of inter-  IU) and selenium supplement (50 [err])
N-1's weight feron, R-1 noted a significant improvement in a   50  is about
50 pounds. congestive respiratory condition that had troubled     Following
the induction phase of N-1's treat- him during and subsequent to radiation
therapy.    ment programs the second phase, the consolida- R-1 continued
his daily self-administered dos-  tion phase, of chemotherapy was
initiated. The ages of interferon solution up until a time imme-
consolidation phase consists of several courses of diately proceeding his
participation in a study of a   55  cyclic chemotherapy combined with
intrathecal new, experimental oncolytic agent at a major mid-  drug
administration to prevent leukemia of the cen- western medical center. The
study involved treat-  tral nervous system. In Course 1 of the consolida-
ment with an unidentified experimental drug in pa-  tion phase, N-1 was
given two treatments, 7 days 6    



11                EP0396616B1                        12 apart, each
consisting of four high doses of Ara-C  time he switched to bovine
alpha-interferon (ob- given  twelve  hours apart followed by  L-as-
tained from cattle nasal secretions). Bovine alpha- paraginose. N-1
experienced the expected toxic     interferon relieved the toxicity of his
weekly che- effects of such therapy, including nausea, vomiting  motherapy
even more completely than human al- and bone marrow depression. Course 2 of
the   5   pha-interferon. The combination of interferon and consolidation
phase consists of 1 monthly regimen   chemotherapy has resulted in complete
remission of 6-thioguanine orally for 28 days, vincristine sul-  of KS.
fate i.v. for one day; Ara-C, 5-azacytidine and cyclophosphamide i.v. for
four days. During the last  Claims four days of the first monthly regimen
(i.v. admin-  10 istration phase), N-1 was very sick; he experienced  1.
Use of interferon for the manufacture of a significant nausea and vomiting
on each day of i.v.     medicament in a buccal dosage form defined drug
administration.                                   to release interferon in
a patient's mouth for Following that first phase of the second course
contact with the patient's oral and pharyngeal of consolidation, N-1 began
contacting his oral and   15  mucosa to reduce the toxic side effects
result- pharyngeal mucosa daily with about 100 lU of           ing from the
administration of cancer therapy, human-alpha interferon (Cantell)
administered in       utilizing chemotherapeutic agents or radiation about
1 ml of a solution in sterile phosphate buf-     treatment, in the patient
receiving such therapy fered saline. The solution was self-administered
for treatment of cancer, said buccal dosage daily from a syringe from which
it was discharged   20  form comprising interferon and a pharmaceuti-
against the lining of the mouth and moved with the     cally acceptable
carrier therefor, and providing tongue to maximize contact with the oral
and     ,     0.22 to 11 IU of interferon per kg (0.1 to 5 pharyngeal
mucosa. During the i.v. administration      IU/lb) of patient body weight.
phase of the second month of the second course of consolidation, N-1
experienced nausea and vom-   25  2. A use according to claim 1, wherein
the buccal iting only on the first day of i.v/intrathecal drug    dosage
form is manufactured to provide 2.2 to administration. N-1 was able to eat
regularly and      3.3 IU of interferon per kg (1 to 1.5 IU/lb) of play at
home on each subsequent day of i.v.-           patient body weight.
chemotherapy. N-1's oncologist has commented on N-1's high   30   Use of
interferon in accordance with claims 1 energy level, his lack of hair loss
and less nausea    or 2 wherein the interferon is a non-human and the rapid
recovery of his white cell counts        interferon. following chemotherapy
compared to other patients at his age and stage of chemotherapy.
4. Use of interferon in accordance with claims 1 35      or 2 wherein the
interferon is alpha-interferon. EXAMPLE 3 5. Use of interferon in
accordance with claims 1 A 38-year old, 160 pound male patient (F-1)
or 2 wherein the interferon is interferon pro- was diagnosed as positive
for Kaposi's Sarcoma         duced by human leukocytes. (KS) in October,
1986. F-1 was initially treated with  40 vincristine, vinblastine and
etopiside. Later F-1 was  6. Use of interferon in accordance with claims 1
treated with vincristine (0.5 mg), vinblastine (2mg),   or 2 wherein the
interferon is beta-interferon. and bleomycin (5 units). Toxicity from
therapy in- cluded painful oral ulceration, loss of appetite, nau-  7. Use
of interferon in accordance with claims 1 sea, and fatigue. F-1 added to
his regimen a bi-  45    or 2 wherein the pharmaceutically acceptable
weekly daily dosage of about 150 IU of human           carrier is selected
so that the medicament is in alpha-interferon (Cantell) in phosphate
buffered sa-    a solid dosage form defined for dissolving in line (150
lU/ml) taken into his mouth for contact      contact with saliva in the
mouth of the patient. with his oral and pharyngeal mucosa. The solution was
administered using a 3-ml syringe to direct the   50   8.  Use of
interferon in accordance with claims 1 interferon solution onto the mouth.
Within one week  .  or 2 wherein the pharmaceutically acceptable of the
initial low dosage of interferon, F-1 noted a   carrier is selected so that
the medicament is in significant reduction of oral ulcers. improvement of
a liquid form. appetite, weight gain. and an improved energy lev- el
compared to the toxicity which had troubled him   55   Patentanspruche
during and subsequent to his therapy. F-1 continued his intermittent
self-administered  1. Verwendung von Interferon zur Herstellung ei- dosages
of human interferon solution up until a        nes Medikamentes in einer
bukkalen Dosie- 7    



EP0396616B1                     12 apart, each consisting of four high
doses of Ara-C  time he switched to bovine alpha-interferon (ob- given
twelve hours apart followed by  L-as-       tained from cattle nasal
secretions). Bovine alpha- paraginose. N-1 experienced the expected toxic
interferon relieved the toxicity of his weekly che- effects of such
therapy, including nausea, vomiting  motherapy even more completely than
human al- and bone marrow depression. Course 2 of the   5   pha-interferon.
The combination of interferon and consolidation phase consists of 1 monthly
regimen  chemotherapy has resulted in complete remission of 6-thioguanine
orally for 28 days, vincristine sul-  of KS. fate i.v. for one day; Ara-C,
5-azacytidine and cyclophosphamide i.v. for four days. During the last
Claims four days of the first monthly regimen (i.v. admin-  10 istration
phase), N-1 was very sick; he experienced  1. Use of interferon for the
manufacture of a significant nausea and vomiting on each day of i.v.
medicament in a buccal dosage form defined drug administration.
to release interferon in a patient's mouth for Following that first phase
of the second course    contact with the patient's oral and pharyngeal of
consolidation, N-1 began contacting his oral and   15  mucosa to reduce the
toxic side effects result- pharyngeal mucosa daily with about 100 IU of
ing from the administration of cancer therapy, human-alpha interferon
(Cantell) administered in       utilizing chemotherapeutic agents or
radiation about 1 ml of a solution in sterile phosphate buf-    treatment,
in the patient receiving such therapy fered saline. The solution was
self-administered       for treatment of cancer, said buccal dosage daily
from a syringe from which it was discharged   20  form comprising
interferon and a pharmaceuti- against the lining of the mouth and moved
with the    cally acceptable carrier therefor, and providing tongue to
maximize contact with the oral and          0.22 to 11 IU of interferon per
kg (0.1 to 5 pharyngeal mucosa. During the i.v. administration      IU/lb)
of patient body weight. phase of the second month of the second course of
consolidation, N-1 experienced nausea and vom-   25  2. A use according to
claim 1, wherein the buccal iting only on the first day of i.v/intrathecal
drug   dosage form is manufactured to provide 2.2 to administration. N-1
was able to eat regularly and      3.3 IU of interferon per kg (1 to 1.5
IU/lb) of play at home on each subsequent day of i.v.-          patient
body weight. chemotherapy. N-1's oncologist has commented on N-1's high
30  3. Use of interferon in accordance with claims 1 energy level, his lack
of hair loss and less nausea   or 2 wherein the interferon is a non-human
and the rapid recovery of his white cell counts       interferon. following
chemotherapy compared to other patients at his age and stage of
chemotherapy.             4. Use of interferon in accordance with claims 1
35      or 2 wherein the interferon is alpha-interferon. EXAMPLE 3 5. Use
of interferon in accordance with claims 1 A 38-year old, 160 pound male
patient (F-1)        or 2 wherein the interferon is interferon pro- was
diagnosed as positive for Kaposi's Sarcoma        duced by human
leukocytes. (KS) in October, 1986. F-1 was initially treated with  40
vincristine, vinblastine and etopiside. Later F-1 was  6. Use of interferon
in accordance with claims 1 treated with vincristine (0.5 mg), vinblastine
(2mg),  or 2 wherein the interferon is beta-interferon. and bleomycin (5
units). Toxicity from therapy in- cluded painful oral ulceration, loss of
appetite, nau-  7. Use of interferon in accordance with claims 1 sea, and
fatigue. F-1 added to his regimen a bi-  45   or 2 wherein the
pharmaceutically acceptable weekly daily dosage of about 150 IU of human
carrier is selected so that the medicament is in alpha-interferon (Cantell)
in phosphate buffered sa-   a solid dosage form defined for dissolving in
line (150 lU/ml) taken into his mouth for contact     contact with saliva
in the mouth of the patient. with his oral and pharyngeal mucosa. The
solution was administered using a 3-ml syringe to direct the   so  8. Use
of interferon in accordance with claims 1 interferon solution onto the
mouth. Within one week   or 2 wherein the pharmaceutically acceptable of
the initial low dosage of interferon, F-1 noted a   carrier is selected so
that the medicament is in significant reduction of oral ulcers, improvement
of  a liquid form. appetite, weight gain, and an improved energy lev- el
compared to the toxicity which had troubled him   55   PatentansprUche
during and subsequent to his therapy. F-1 continued his intermittent
self-administered  1. Verwendung von Interferon zur Herstellung ei- dosages
of human interferon solution up until a       nes Medikamentes in einer
bukkalen Dosie- 7    



13    EP0396616B1                      14 rungsform. die zur Freisetzung
von Interferon       condaires nocifs resultant de I'application d'un in
eines;Patienten Mund fOr einen Kontakt mit       traitement anticancereux
au moyen d'agents des Patienten oraler und'paryngealer Schleim-
chimioth6rapiques ou d'une radioth6rapie, chez haut definiert ist, um die
toxischen Nebeneffek-    le patient recevant un tel traitement anticanc6-
te zu verringem, die aus der Verabreichung    5     reux, ladite forme
pharmaceutique gingivo-iu- einer Krebstherapie unter Verwendung chemo-
gale comprenant un interferon et un vehicule therapeutischer Agenzien  oder
Strahlenbe-          pharmaceutiquement acceptable pour celui-ci, handlung
im eine solche Therapie zur Krebs-         et fournissant de 0,22 a 11 Ul
d'interferon par behandlung erhaltenden Patienten resultieren,       kg
(0,1 a 5 Ul/livre) ds poids corporel du wobei die bukkale Dosierungsform
Interferon   10   patient. und einen pharmazeutisch akzeptablen Trager
hierfir umfa~t und 0,22 bis 11 IU Interferon pro  2. Utilisation selon la
revendication 1, dans la- kg (0,1 bis 5 IU/lb) Patientenk6rpergewicht erb-
quelle la forme pharmaceutique gingivo-jugale ringt.
est fabriquee pour fournir de 2,2 a 3,3 Ul 15      d'interferon par kg (1 a
1,5 Ul/livre) de poids 2. Verwendung nach Anspruch 1, in welcher die
corporel du patient. bukkale Dosiorungsform so hergestellt wird, daB sie
2,2 bis 3,3 IU Interferon pro kg (1 bis  3  Utilisation d'un interferon
selon la revendication 1,5 lU/lb) Patientenkorpergewicht erbringt.
1 ou 2, dans laquelle l'interferon est un interf6- 20      ron non humain.
'   3. Verwendung von Interferon nach Anspruch 1 oder 2, in welcher das
Interferon ein nicht-     4. Utilisation d'un interferon selon la
revendication menschliches Interferon ist.                        1 ou 2,
dans laquelle l'interf6ron est un interfe- ron . 4. Verwendung von
Interferon nach Anspruch 1   25 odor 2, in welcher das Interferon
Alpha-Interfe-  5. Utilisation d'un interferon selon la revendication ron
ist.                                             1 ou 2, dans laquelle
l'interf6ron est un interdd- ron produit par des leucocytes humains. 5.
Verwendung von Interferon nach Anspruch 1 oder 2, in welcher das Interferon
ein von   30  6. Utilisation d'un interferon selon la revendication
menschlichen Leukozyten erzeugtes Interferon         1 ou 2, dans laquelle
l'interferon est un interfe- ist.
ron ,. 6. Verwendung von Interferon nach Anspruch 1        7. Utilisation
d'un interferon selon la revendication oder 2, in welcher das Interferon
ein Beta-  35      1 ou 2, dans laquelle le vehicule pharmaceuti-
Interferon ist.                                     quement acceptable est
choisi de maniere que Ie m6dicament soit sous une forme pharma- 7.
Verwendung von Interferon nach Anspruch 1            ceutique solide
destinde a se dissoudre en oder 2, in welcher der pharmazeutisch akzep-
contact avec la salive dans la cavit6 buccale table Trager so ausgewihIt
ist, daf das Medi-  40   du patient. kament in einer festen Dosierungsform
vorliegt, die zur Auflosung in Kontakt mit Speichel im     &  Utilisation
d'un interferon selon la revendication Mund des Patienten definiert ist.
1 ou 2, dans laquelle le vehicule pharmaceuti- quement acceptable est
choisi de maniere que &  Verwendung von Interferon nach Anspruch 1   48
le medicament soit sous une forme liquide. oder 2, in welcher der
pharmazeutisch akzep- table Triger so ausgewihit ist, daB das Medi- kament
in einer flissigen Dosiorungsform vor- liegt. 50 Revendications 1.
Utilisation d'un interferon pour la fabrication d'pn m6dicament sous une
forme pharmaceuti- que gingivo-jugale destinbe a lib6rer de l'inter-  55
f6ron dans la cavit6 buccale d'un patient, pour un contact avec les
muqueuses bucco-pharyn- gees du patient afin de reduire les effets se- 8
1lmtM1 11Hl 111    


