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CALCITONIN PRODUCTS AND THERAPES 
FORTREATING INFLAMMATORY OR 

DEGENERATIVE DISEASES 

RELATED APPLICATIONS 

0001. This application claims the benefit of and priority to 
U.S. Provisional Patent Application No. 61/385,078, filed on 
Sep. 21, 2010, which is hereby incorporated herein by refer 
ence in its entirety for the teachings therein. 

FIELD 

0002 The present disclosure relates to combination 
therapy for the treatment of inflammatory or degenerative 
diseases, and particularly to the use of calcitonin in combi 
nation with at least one other active agent for treating Such 
inflammatory or degenerative diseases, and to therapeutic 
products that include both calcitonin and at least one other 
active agent. 

BACKGROUND 

0003 Inflammatory or degenerative diseases, including 
diseases of the joints, e.g. osteoarthritis (OA), rheumatoid 
arthritis (RA) or juvenile rheumatoid arthritis (JRA), and 
including inflammation that results from autoimmune 
response, e.g. lupus, ankylosing spondylitis (AS) or multiple 
sclerosis (MS), can lead to substantial loss of mobility due to 
pain and joint destruction. Cartilage that covers and cushions 
bone within joints may become degraded over time thus 
undesirably permitting direct contact of two bones that can 
limit motion of one bone relative to the other and/or cause 
damage to one by the other during motion of the joint. Sub 
chondral bone just beneath the cartilage may also degrade. 
However, compounds helpful in preventing bone loss will not 
necessarily prevent cartilage degradation. Cartilage may be 
degraded by proteases present in Synovial fluid that covers the 
cartilage surface or from white blood cells that infiltrate the 
joint space. 
0004 Diseases such as osteoarthritis are multimodal in 
nature, rendering it difficult for any single therapeutic agent to 
effectively treat all of the symptoms of the disease. Inflam 
matory or degenerative diseases of the joints have been 
treated with a variety of therapeutic agents, including a range 
of non-steroidal anti-inflammatory drugs (NSAIDs) that pos 
sess both analgesic and anti-inflammatory properties, but 
without ideal clinical Success in many instances. The 
NSAIDs in particular provide symptomatic relief but fail to 
adequately protect the joints from further disease progres 
Sion. Monotherapy to date has failed to adequately provide 
both a chondroprotective effect while also providing 
improved mobility and reduced pain, all of which are 
attributes for disease-modifying osteoarthritis drugs 
(DMOADs). Additionally, some therapeutic agents have 
shown undesirable side effects at the dosages required for 
therapeutic efficacy. 

SUMMARY 

0005 Calcitonin products and therapies for treating 
inflammatory or degenerative diseases in a subject are dis 
closed herein. Treatment may be of a human or a non-human 
Subject. In an embodiment, atherapy of the present disclosure 
permits a combination of therapeutic agents to be effective at 
lower dosages than would be necessary if the therapeutic 
agents were used singly. In an embodiment, the use of lower 
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dosages results in a lower risk of side effects that are some 
times associated with monotherapies. 
0006. According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease that includes administering calcitonin, in free or salt 
form, to a Subject in need of such treatment; and administer 
ing, as part of a combination therapy, a second therapeutic 
agent for treatment of an inflammatory or degenerative dis 
ease, the second therapeutic agent not being a glucocorticoid. 
In an embodiment, at least additive effectiveness is achieved 
by the combination relative to administering only the second 
therapeutic agent in the absence of the calcitonin. 
0007 According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease in a subject that includes administering a therapeuti 
cally effective amount of calcitonin, in free or salt form, to the 
Subject; and co-administering, as part of a combination 
therapy, a therapeutically effective amount of a COX-2 
inhibitor. In an embodiment, at least additive effectiveness is 
achieved by the combination relative to administering only 
the COX-2 inhibitor in the absence of the calcitonin. 

0008 According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease in a subject that includes administering a therapeuti 
cally effective amount of calcitonin, in free or salt form, to the 
Subject; and co-administering, as part of a combination 
therapy, a therapeutically effective amount of a matrix met 
alloproteinase inhibitor. In an embodiment, at least additive 
effectiveness is achieved by the combination relative to 
administering only the matrix metalloproteinase inhibitor in 
the absence of the calcitonin. 

0009. According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease in a subject that includes administering a therapeuti 
cally effective amount of calcitonin, in free or salt form, to the 
Subject; and co-administering, as part of a combination 
therapy, a therapeutically effective amount of an interleukin 
antagonists. In an embodiment, at least additive effectiveness 
is achieved by the combination relative to administering only 
the interleukin antagonists in the absence of the calcitonin. 
0010. According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease in a subject that includes administering a therapeuti 
cally effective amount of calcitonin, in free or salt form, to the 
Subject; and co-administering, as part of a combination 
therapy, a therapeutically effective amount of a tetracycline 
antibiotic. In an embodiment, at least additive effectiveness is 
achieved by the combination relative to administering only 
the tetracycline antibiotic in the absence of the calcitonin. 
0011. According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease that includes administering a calcitonin, in free or salt 
form, to a subject in need of such treatment; and further 
administering, as part of a combination therapy, a second 
therapeutic agent selected from the group consisting of a 
protease inhibitor, an antibiotic, a non-steroidal anti-inflam 
matory agent, a COX-2 inhibitor and a steroidal anti-inflam 
matory agent other than a glucocorticoid. 
0012. According to aspects illustrated herein, there is pro 
vided a method for reducing the effective dosage (such as the 
approved dosage) of a therapeutic agent for treatment of an 
inflammatory or a degenerative disease that includes admin 
istering the therapeutic agent and calcitonin, in free or salt 
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form, as part of a combination therapy, to a Subject in need of 
treatment for the inflammatory or degenerative disease. 
0013. According to aspects illustrated herein, there is pro 
vided a method for treating an inflammatory or a degenerative 
disease that includes administering to a subject in need of 
Such treatment, as part of a combination therapy, (A) calcito 
nin, in free or salt form, and (B) a second therapeutic agent for 
treatment of an inflammatory or degenerative disease, 
wherein the second therapeutic agent is administered at a 
dosage no higher than 90% of the normal dosage for the 
second therapeutic agent when administered alone. 
0014. According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease that includes administering calcitonin, in free or salt 
form, to a Subject in need of such treatment; and administer 
ing, as part of a combination therapy, an additional agent 
selected from the group consisting of a protease inhibitor, an 
antibiotic, a non-steroidal anti-inflammatory agent, a COX-2 
inhibitor and a steroidal anti-inflammatory agent other than 
glucocorticoid, wherein at least additive therapeutic effec 
tiveness is achieved by the combination relative to adminis 
tering only the additional agent in the absence of calcitonin. 
0015. According to aspects illustrated herein, there is pro 
vided a method for treating a degenerative oran inflammatory 
disease that includes administering atherapeutically effective 
amount of calcitonin, in free or salt form, to a subject in need 
of such treatment; and administering, as part of a combination 
therapy, a therapeutically effective amount of a second thera 
peutic agent selected from the group consisting of Galardin, 
Doxycycline and BB-94. 
0016. According to aspects illustrated herein, there is pro 
vided a pharmaceutical composition that includes a first 
therapeutic agent that is calcitonin, in free or salt form; a 
second therapeutic agent, wherein the second therapeutic 
agent is not a glucocorticoid; and a pharmaceutically accept 
able excipient, carrier or diluent. 
0017. According to aspects illustrated herein, there is pro 
vided a pharmaceutical composition that includes a first 
therapeutic agent that is calcitonin, in free or salt form; a 
second therapeutic agent selected from the group consisting 
of a protease inhibitor, an antibiotic, a non-steroidal anti 
inflammatory agent, a COX-2 inhibitor and a steroidal anti 
inflammatory agent other than glucocorticoid; and a pharma 
ceutically acceptable excipient, carrier or diluent. 
0018. According to aspects illustrated herein, there is pro 
vided a pharmaceutical composition that includes a first 
therapeutic agent that is calcitonin, in free or salt form; a 
second therapeutic agent selected from the group consisting 
of Galardin, Doxycycline and BB-94; and a pharmaceutically 
acceptable excipient, carrier or diluent. 
0019. According to aspects illustrated herein, there is pro 
vided a kit for the treatment of a degenerative or an inflam 
matory disease that includes a first container having therein a 
first therapeutic agent that is calcitonin, in free or salt form; 
and a second container having therein a second therapeutic 
agent, wherein the second therapeutic agent is not a gluco 
corticoid. 

0020. According to aspects illustrated herein, there is pro 
vided a kit for the treatment of a degenerative or an inflam 
matory disease that includes a first container having therein a 
first therapeutic agent that is calcitonin, in free or salt form; 
and a second container having therein a second therapeutic 
agent selected from the group consisting of a protease inhibi 
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tor, an antibiotic, a non-steroidal anti-inflammatory agent, a 
COX-2 inhibitor and a steroidal anti-inflammatory agent 
other than glucocorticoid. 
0021. According to aspects illustrated herein, there is pro 
vided a kit for the treatment of a degenerative or an inflam 
matory disease that includes a unit dosage of a first therapeu 
tic agent that is calcitonin, in free or salt form; and a unit 
dosage of a second therapeutic agent selected from the group 
consisting of a protease inhibitor, an antibiotic, a non-steroi 
dal anti-inflammatory agent, a COX-2 inhibitor and a steroi 
dal anti-inflammatory agent other than glucocorticoid. 
0022. According to aspects illustrated herein, there is pro 
vided a kit for the treatment of a degenerative or an inflam 
matory disease that includes a first container having therein a 
first therapeutic agent that is calcitonin, in free or salt form; 
and a second container having therein a second therapeutic 
agent selected from the group consisting of Galardin, Doxy 
cycline and BB-94. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 The presently disclosed embodiments will be fur 
ther explained with reference to the attached drawings. 
0024 FIG. 1 is a bar chart showing the effect of treatment 
on proteoglycan release from stimulated bovine articular car 
tilage explants, measured as GAGs. The normalized GAG 
release in the culture medium during the three week culture is 
shown. The red line represents the GAG release from the 
control condition to which all conditions are compared. 
0025 FIG. 2 is a bar chart showing the effect of treatment 
on collagen release from stimulated bovine articular cartilage 
explants, measured as CTX-II. The normalized CTX-II 
release in the culture medium during the three week culture is 
shown. The red line represents the CTX-II release from the 
control condition to which all conditions are compared. 
0026 FIG. 3 is a bar chart showing the effect of treatment 
on PGE2 release from stimulated bovine articular cartilage 
explants. The normalized PGE2 release in the culture 
medium during the three week culture is shown. The red line 
represents the PGE2 release from the control condition to 
which all conditions are compared. 
0027 FIG. 4 is a bar chart comparing the effects of Galar 
din alone, calcitonin alone, and Galardin in combination with 
calcitonin on proteoglycan release in experiments involving 
bovine cartilage explants. Normalized data are shown. 
0028 FIG. 5 is a bar chart comparing the effects of Doxy 
cycline alone, calcitonin alone, and Doxycycline in combi 
nation with calcitonin on proteoglycan release in experiments 
involving bovine cartilage explants. Normalized data are 
shown. 
0029 FIG. 6 is a bar chart comparing the effects of Doxy 
cycline alone, calcitonin alone, and Doxycycline in combi 
nation with calcitonin on collagen release in experiments 
involving bovine cartilage explants. Actual values are shown. 
0030 FIG. 7 is a bar chart comparing the effects of Doxy 
cycline alone, calcitonin alone, and Doxycycline in combi 
nation with calcitonin on matrix metalloproteinase (MMP) 
activity in experiments involving bovine cartilage explants. 
Actual values are shown. 
0031 FIG. 8 is a bar chart comparing the effects of Doxy 
cycline alone, calcitonin alone, and Doxycycline in combi 
nation with calcitonin on prostaglandin E2 release in experi 
ments involving bovine cartilage explants. Normalized data 
are shown. 
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0032 FIG.9 is a bar chart comparing the effects of BB-94 
alone, calcitonin alone, and BB-94 in combination with cal 
citonin on proteoglycan release in experiments involving 
bovine cartilage explants. Normalized data are shown. Nor 
malized data are shown. 
0033 FIG. 10 is a bar chart comparing the effects of 
BB-94 alone, calcitonin alone, and BB-94 in combination 
with calcitonin on collagen release in experiments involving 
bovine cartilage explants. Actual values are shown. 
0034 FIG. 11 is a bar chart comparing the effects of 
BB-94 alone, calcitonin alone, and BB-94 in combination 
with calcitonin on matrix metalloproteinase (MMP) activity 
in experiments involving bovine cartilage explants. Actual 
values are shown. 
0035. While the above-identified figures set forth pres 
ently disclosed embodiments, other embodiments are also 
contemplated, as noted in the discussion. This disclosure 
presents illustrative embodiments by way of representation 
and not limitation. Numerous other modifications and 
embodiments can be devised by those skilled in the art which 
fall within the scope and spirit of the principles of the pres 
ently disclosed embodiments. 

DETAILED DESCRIPTION 

0036. As used herein, the term “additive effect” and “addi 
tive effectiveness' refers to an effect in which two or more 
therapeutic active agents used in combination produce a total 
effect essentially the same as the sum of their individual 
effects. 
0037. As used herein, the term “synergistic effect” refers 
to an effect arising between two or more therapeutic agents 
used in combination that produces an effect greater than the 
sum of their individual effects. 
0038. As used herein, the term “therapeutically effective 
amount” refers to the amount/dose of an active therapeutic 
agent or a pharmaceutical dosage form that is sufficient to 
produce an effective response (i.e., a biological or medical 
response of a tissue, system, animal or human sought by a 
researcher, Veterinarian, medical doctor or other clinician) 
upon administration to a subject. The “therapeutically effec 
tive amount” will vary depending on interalia the disease and 
its severity, and the age, weight, physical condition and 
responsiveness of the patient to be treated. 
0039. As used herein, “co-administering and “co-admin 
istration” refers to the administration of calcitonin and at least 
one additional therapeutic active agent together. In some 
embodiments, one or more therapeutic active agents may be 
formulated for oral administration (including buccal or Sub 
lingual) in Solid or liquid form, for parenteral (including 
Subcutaneous, intramuscular, intravenous, intraperitoneal, 
intra-arterial, or intradermal) route, for vaginal, nasal, topical 
(including buccal, Sublingual or transdermal), or rectal 
administration. In some embodiments, one or more therapeu 
tic active agents may be administered orally utilizing oral 
dosage forms such as those disclosed in U.S. Pat. No. 6,086, 
918 (Stern et al), or as disclosed in pending U.S. patent 
application Ser. No. 12/128,210 (Stern etal, published as US 
2009/0317462). In other embodiments, one or more thera 
peutic active agents may be administered nasally using for 
mulations such as those set forth in pending U.S. patent 
application Ser. No. 12/732,081 (Stern, published as US 
2010/0256060). All of the therapeutic active agents used in 
any of the therapies discussed herein may be formulated in 
pharmaceutical compositions which also include one or more 
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of the other therapeutic active agents. Alternatively, the thera 
peutic active agents may each be administered separately but 
Sufficiently simultaneous in time so that a patient eventually 
has elevated blood levels or otherwise enjoys the benefits of 
each of the active ingredients (or strategies) simultaneously. 
In an embodiment, one or more active ingredients are to be 
formulated in a single pharmaceutical composition. In an 
embodiment, a kit is provided which includes at least two unit 
dosages, generally provided in separate sealed containers, 
wherein the contents of at least one container differs, in whole 
or in part, from the contents of at least one other container 
with respect to active ingredients contained therein. Combi 
nation therapies discussed herein also include use of one 
therapeutic active agent (of the combination) in the manufac 
ture of a medicament for the treatment of the disease in 
question where the treatment further includes another active 
ingredient of the combination in accordance with the disclo 
SUC. 

0040 Except when otherwise noted or where apparent 
from context, dosages herein refer to weight of active com 
pounds unaffected by pharmaceutical excipients, diluents, 
carriers or other ingredients, although Such additional ingre 
dients are desirably included. Any dosage form (e.g. solid 
dosage forms: including powders, granules, tablets, capsules, 
and Suppositories; injections; nasal sprays; patches; depot 
injections or the like) commonly used in the pharmaceutical 
industry may be used to administer one or more active agents 
discussed herein, and the terms “excipient,” “diluent,” or 
“carrier include such nonactive ingredients as are typically 
included, together with active ingredients in Such dosage 
forms in the industry. For example, typical capsules, pills, 
enteric coatings, Solid or liquid diluents or excipients, fla 
Vorants, preservatives, or the like may be included. 
0041. The present disclosure relates to combination thera 
pies for the treatment of an inflammatory or a degenerative 
disease, and particularly to the use of calcitonin in combina 
tion with at least one other active agent for treating Such 
inflammatory or degenerative diseases, and to therapeutic 
products that include both calcitonin and at least one other 
active agent. The combination therapies of the present disclo 
Sure are used for the treatment of inflammatory or degenera 
tive diseases such as inflammatory diseases of the joints and 
degenerative diseases of the joints. Such diseases include, but 
are not limited to, osteoarthritis (OA), rheumatoid arthritis 
(RA), juvenile rheumatoid arthritis (JRA), lupus, ankylosing 
spondylitis (AS) and multiple sclerosis (MS). OA is a degen 
erative joint disease and a major cause of disability in the 
elderly. The hallmark of OA is the progressive destruction of 
articular cartilage (in addition to changes in Subchondral 
bone, synovial membrane, and other joint tissues). RA is an 
autoimmune disease that involves pain and inflammation of 
the joints and Surrounding tissues. It can also lead to loss of 
bone in the affected joints. Both OA and RA are multimodal 
in nature. 

0042 Evidence suggests a direct anabolic effects of calci 
tonin on articular chondrocytes, resulting in increased pro 
teoglycan synthesis. The anticatabolic effects of calcitonin 
may involve induction of cAMP resulting in attenuation of 
matrix metalloproteases (MMP)-mediated cartilage degrada 
tion. This inhibition of metalloproteases has been supported 
by measuring a decrease in C-terminal crosslinked telopep 
tide type II collagen (CTX-II) levels which are a surrogate 
marker for Type II collagen, a major constituent of articular 
cartilage. 
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0043. In accordance with the present disclosure, calcito 
nin is used as part of a combination therapy with at least one 
other therapeutic agent effective to treat an inflammatory or a 
degenerative disease of the joints. In an embodiment, Such a 
combination therapy has additive effectiveness, relative to 
use of calcitonin alone or relative to use of the other thera 
peutic agent alone. In an embodiment, such a combination 
therapy has synergistic effectiveness, relative to use of calci 
tonin alone or relative to use of the other therapeutic agent 
alone. This evidence of additive or synergistic results relates 
to effectiveness on parameters expected to be markers of 
effectiveness in reducing processes implicated in inflamma 
tory or degenerative diseases. Because these processes are 
multimodal, a combination therapy may be useful by provid 
ing additive or synergistic effect on any one of the involved 
processes. 

0044. In addition to enhanced effectiveness, in an embodi 
ment a combination therapy of the present disclosure may, 
because of the additive or synergistic effects, reduce the dos 
age required for therapeutic effectiveness of the second (non 
calcitonin) therapeutic agent, thus reducing the likelihood of 
side effects that have diminished the desirability of these 
agents for some patients. 
0045. In an embodiment, a combination therapy of the 
present disclosure includes an effective dose of calcitonin and 
an effective does of at least one COX-2 inhibitor, where the 
effective dose of the COX-2 inhibitor in the combination 
therapy is less than an effective dose of a COX-2 inhibitor 
administered in a regular (i.e., non-combination) therapy pro 
tocol. Examples of COX-2 inhibitors include, but are not 
limited to, Valdecoxib, celecoxib, etoricoxib and rofecoxib. 
0046. In an embodiment, a combination therapy of the 
present disclosure includes an effective dose of calcitonin and 
an effective does of at least one MMP inhibitor, where the 
effective dose of the MMP inhibitor in the combination 
therapy is less than an effective dose of a MMP inhibitor 
administered in a regular (i.e., non-combination) therapy pro 
tocol. Examples of MMP inhibitors include, but are not lim 
ited to, galardin, BB-94, and Solimastat. 
0047. In an embodiment, a combination therapy of the 
present disclosure includes an effective dose of calcitonin and 
an effective does of at least one interleukin antagonist, where 
the effective dose of the interleukin antagonist in the combi 
nation therapy is less than an effective dose of an interleukin 
antagonist administered in a regular (i.e., non-combination) 
therapy protocol. Examples of an interleukin antagonist 
includes Anakinra (Kineret(R). 
0048. In an embodiment, a combination therapy of the 
present disclosure includes an effective dose of calcitonin and 
an effective does of at least one antibiotic, where the effective 
dose of the antibiotic in the combination therapy is less than 
an effective dose of an antibiotic administered in a regular 
(i.e., non-combination) therapy protocol. Examples of anti 
biotics include, but are not limited to, doxycycline, minocy 
cline, oxytetracycline, enrofloxacin, ceftiofur, salinomycin, 
and tetracycline. 
0049. In an embodiment, a combination therapy of the 
present disclosure includes an effective dose of calcitonin and 
an effective does of at least one NSAID, where the effective 
dose of the antibiotic in the combination therapy is less than 
an effective dose of an antibiotic administered in a regular 
(i.e., non-combination) therapy protocol. Examples of 
NSAID's include, but are not limited to, aspirin, ibuprofen, 
and naproxen 
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0050. In some embodiments, the non-calcitonin second 
therapeutic agent used in the combination therapy is used at a 
dosage no higher than 90 percent, no higher than 80 percent, 
no higher than 70 percent, of its recommended or effective 
dosage when used alone. 
0051 All of the therapeutic agents used in any of the 
combination therapies disclosed herein may beformulated in 
pharmaceutical compositions which also include one or more 
of the other therapeutic agents. Alternatively, the therapeutic 
agents may each be administered separately but sufficiently 
simultaneous in time so that a subject eventually has elevated 
blood levels or otherwise enjoys the benefits of each of the 
therapeutic agents simultaneously. In some embodiments of 
the present disclosure, for example, one or more therapeutic 
agents are to be formulated in a single pharmaceutical com 
position. Combination therapies discussed herein also 
include use of one therapeutic agent of the combination in the 
manufacture of a medicament for the treatment (or preven 
tion) of the disease in question where the treatment or pre 
vention further includes another therapeutic agents of the 
combination. While at least two active therapeutic agents are 
required in the combination therapies of the present disclo 
Sure, more than two of the therapeutic agents discussed herein 
(e.g., three or more Such agents) are also contemplated and 
are within the scope of the present disclosure. 
0052. In an embodiment of the present disclosure, a kit is 
provided which includes at least two separate containers, 
wherein the contents of at least one container differs, in whole 
or in part, from the contents of at least one other container 
with respect to active therapeutic agents contained therein. 
Two or more different containers are used in the combination 
therapies of the present disclosure. In an embodiment, the 
present disclosure relates to a kit for the treatment of a degen 
erative oran inflammatory disease that includes a unit dosage 
form of a first therapeutic agent that is calcitonin, in free or 
salt form; and a unit dosage form of a second therapeutic 
agent, wherein the second therapeutic agent is not a gluco 
corticoid. Such a kit would normally (although not necessar 
ily) include instructions for use. The kit may include a plu 
rality of the unit dosage forms. 

The Calcitonin 

0053. The calcitonin of the present disclosure may be any 
natural calcitonin, or any truncate and/or modification thereof 
that retains calcitonin's antiresorptive properties. The calci 
tonins used according to the present disclosure also include 
variants, fragments and/or derivatives of a calcitonin peptide. 
The calcitonin may be in free or salt form. Calcitonin has been 
characterized from many animal sources. Many types, both 
natural and synthetic, are known, including but not limited to 
human calcitonin, salmon calcitonin, eel calcitonin or an 
analog thereof (elcatonin). Except where otherwise stated or 
apparent from context, the term "calcitonin’ as used herein is 
a generic term covering any and all calcitonins, natural or 
synthetic, including the above-noted truncates, and regard 
less of whether in free or salt form. 
0054. In an embodiment, salmon calcitonin is used in 
accordance with the present disclosure for a number of rea 
sons. Salmon Calcitonin (SCT) is a naturally occurring ami 
dated peptide hormone composed of 32 amino acids which 
binds to osteoclasts and inhibits bone resorption. Calcitonins 
from many species are effective in humans, but Salmon cal 
citonin is most widely used. Salmon calcitonin is highly 
potent in humans because of its high affinity for the human 
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calcitonin receptor and its slow rate of clearance. Thus, 
salmon calcitonin provides a number of advantages over even 
human calcitonin, even when used as a pharmaceutical agent 
for human patients. Among the advantages provided by uti 
lizing salmon calcitonin instead of human calcitonin are 
increased potency, analgesia and increased half-life. Also, 
lower dosages are necessary than with human calcitonin. 
There is Substantial non-homology between salmon and 
human calcitonin, with only 50% identity in the amino acid 
sequences of the two calcitonins Notwithstanding the fore 
going preference for salmon calcitonin, other calcitonins may 
be used in accordance with the present disclosure. 
0055. In an embodiment, when salmon calcitonin is cho 
Sen as the calcitonin for a combination therapy of the present 
disclosure and is delivered orally as described above, concen 
tration levels are between about 100 micrograms (ug) to about 
1000 ug of salmon calcitonin per dosage form. In an embodi 
ment, when salmon calcitonin is chosen as the calcitonin for 
a combination therapy of the present disclosure and is deliv 
ered orally as described above, concentration levels are 
between about 100 ug to about 400 g of salmon calcitonin 
per dosage form. In an embodiment, when salmon calcitonin 
is chosen as the calcitonin for a combination therapy of the 
present disclosure and is delivered orally as described above, 
concentration levels are between about 150 lug to about 300 
ug of salmon calcitonin per dosage form. 
0056. The calcitonin may be delivered in any conventional 
manner commonly utilized in the pharmaceutical industry. In 
an embodiment, the calcitonin is administered nasally in 
accordance with the teachings of Stern, U.S. Pat. No. RE 
40,812. Nasal calcitonin products are available, e.g. FORTI 
CAL(R) (available from Upsher-Smith). Such nasal calcitonin 
formulations may be modified to add a second therapeutic 
agent of the combination therapies discussed herein. In 
another embodiment, the calcitonin is delivered orally in 
accordance with the teachings of Stern et al., U.S. Pat. No. 
6,086,918; or pending U.S. patent application Ser. No. 
12/128.210 (Stern et al, published as US 2009/0317462). 
Such oral calcitonin formulations may be modified to add a 
second therapeutic agent of the combination therapies dis 
cussed herein. In some embodiments, the calcitonin and at 
least one additional therapeutic agent are combined in single 
pharmaceutical compositions. In some embodiments, the cal 
citonin and at least one additional therapeutic agent may be 
provided in unit dosage forms, and will generally be provided 
in one or more sealed containers and may be provided as part 
of a kit. Such a kit would normally (although not necessarily) 
include instructions for use. The kit may include a plurality of 
the unit dosage forms. 

The Additional Agent of the Combination Therapy 

0057 The additional therapeutic agent of the present dis 
closure, which is used as part of a combination therapy with 
calcitonin, may be any therapeutic agent that is individually 
effective in the treatment of one or more inflammatory or 
degenerative diseases. These diseases include but are not 
limited to osteoarthritis (OA), rheumatoid arthritis (RA), 
juvenile rheumatoid arthritis (JRA), lupus, ankylosing 
spondylitis (AS) and multiple sclerosis (MS). Classes of such 
agents include, but are not limited to, antibiotics, steroidal 
anti-inflammatory agents, non-steroidal anti-inflammatory 
agents, COX-2 inhibitors, and protease inhibitors, especially 
MMP inhibitors that inhibit degradation of Type-II collagen 
and aggrecanase inhibitors. Examples of Such agents for use 
in a combination therapy of the present disclosure include, 
but are not limited to, minocycline, doxycycline, oxytetracy 
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cline, enrofloxacin, ceftiofur, Salinomycin, tetracycline, 
BB-94 (available from Tocris Bioscience as BATIMAS 
TATR), solimastat, Galardin (available from U.S. Biological 
as LLOMASTATR), anakinra (available from BioVitrum as 
KINERETR), valdecoxib, celecoxib (available from Pfizer as 
CELEBREXR), etoricoxib, rofecoxib, aspirin, ibuprofen and 
naproxen (available from Bayer as ALEVE(R). 
0058. In an embodiment, the additional therapeutic agent 

is administered at dosages reported to be effective for the 
therapeutic agent when administered alone. With respect to 
commercial products, the therapeutic agent may be adminis 
tered at dosages recommended by the labeling/packaging of 
the product. However, it is believed that calcitonin may lower 
the effective dosage of the additional the therapeutic agent. In 
Some embodiments, the additional the therapeutic agent is 
administered at a dosage no higher than 90 percent of the 
normal dosage, no higher than 80 percent of normal dosage, 
or in some embodiments, no higher than 70 percent of normal 
dosage. By reducing effective dosage of the additional the 
therapeutic agent, undesirable side effects associated with 
long term use of Such agents as, for example, Steroids, 
NSAIDs or COX-2 inhibitors, may be reduced. 
0059. The examples of combination therapies described in 
the following Examples, which are set forth to aid in the 
understanding of the disclosure, should not be construed to 
limit in any way the scope of the disclosure as defined in the 
claims which follow thereafter. The following examples are 
put forth so as to provide those of ordinary skill in the art with 
a complete disclosure and description of how to make and use 
the described embodiments, and are not intended to limit the 
Scope of what the inventors regard as their invention nor are 
they intended to represent that the experiments below are all 
or the only experiments performed. Efforts have been made to 
ensure accuracy with respect to numbers used (e.g. amounts, 
temperature, etc.) but some experimental errors and devia 
tions should be accounted for. Unless indicated otherwise, 
parts are parts by weight, molecular weight is weight average 
molecular weight, temperature is in degrees Centigrade, and 
pressure is at or near atmospheric. 
0060. In an embodiment, the Examples below were car 
ried out to identify whether the combination of salmon calci 
tonin and other active agents can produce additive or syner 
gistic effects in reducing collagen degradation in a bovine in 
vitro collagen matrix model. Studies were designed to iden 
tify synergistic effects of salmon Calcitonin (SCT) with ref 
erence to treatments for osteoarthritis using the bovine carti 
lage explant model in which degradation is induced by a 
cocktail of three cytokines Matrix degradation was quantified 
by measuring proteoglycan release, collagen release and 
MMP activity. The pro-inflammatory molecule PGE2 was 
also measured. The studies consisted of two phases: 
0061 Phase 1: the highest ineffective dose of calcitonin 
and reference compounds (Galardin, Kineret(R), Celebrex(R), 
Dexamethasone, BB-94 and Doxycycline) were determined 
in a bovine explant model for articular cartilage degradation. 
0062 Phase 2: the effect of calcitonin in combination with 
each of the reference compounds, in their highest ineffective 
dose, was studied to determine their synergistic effects in 
blocking cartilage destruction. 
0063. The studies were designed to identify classes of 
compounds that work Synergistically to decrease parameters 
associated with the development and progression of OA and/ 
or RA. These studies provide convincing demonstration of 
significant trends for critical parameters known to be involved 
in the etiology and pathogenesis of OA and RA. 

EXAMPLES 

Example 1 
0064. In this experiment, three or four concentrations of 
each compound were tested to find the highest ineffective 
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dose, i.e., the concentration in which each compound has no 
or only a very Small effect on cartilage degradation. 
0065. Full thickness cartilage was obtained from the 
metacarpophalangeal joints of approximately 6 months old 
calves (from a local slaughterhouse). Cartilage punches (4 
mm) were taken from the cartilage and placed in culture 
dishes with culture medium (DMEM+FCS, penicillin, strep 
tomycin and ascorbic acid). Cartilage explants were weighed 
and explants between about 5 and about 15 mg were divided 
into a 96-well culture plate with 1 explant per well and 200 uL 
culture medium. Cartilage degradation was induced by addi 
tion of TNFO, IL-1C, and OSM at 10 ng/mL each to the 
culture medium. Test agents were then added at different 
concentrations. During three weeks of culture, the culture 
medium and the test compounds were refreshed once weekly. 
In addition fresh calcitonin was added twice weekly to the 
cartilage explants. Culture medium and cartilage explants 
were stored at -20°C. until analysis. Each culture condition 
was cultured in four-fold and the entire experiment was per 
formed on cartilage from three different paws. The different 
culture conditions are listed below in Table 1. 

TABLE 1. 

Culture 10 ng/ml TNFa. 
Condition 10 ng/ml IL-1a Compound Compound 
number 10 ng/ml OSM name concentration 

1 % % % 
2 -- 
3 -- Calcitonin 10 nM 
4 -- Calcitonin nM 
5 -- Calcitonin O3 nM 
6 -- Calcitonin O1 nM 
7 -- Galardin 10 M 
8 -- Galardin M 
9 -- Galardin 0.1 M 
10 -- Kineret (R) 10 g/ml 
11 -- Kineret (R) Ig/ml 
12 -- Kineret (R) 0.1 g ml 
13 -- Celebrex (R) M 
14 -- Celebrex (R) 0.1 M 
15 -- Celebrex (R) 0.01 M 
16 -- Dexamethasone M 
17 -- Dexamethasone 0.1 M 
18 -- Dexamethasone 0.01 M 
19 -- Doxycyclin 100 M 
2O -- Doxycyclin 10 M 
21 -- Doxycyclin M 

0066. Outcome parameters included (i) CTX-II in the cul 
ture medium as a measure of collagen degradation, (ii) GAG 
in the culture medium and cartilage explant as a measure of 
proteoglycan degradation, (iii) prostaglandin E2 (PGE2) 
measured by ELISA in the culture medium as a measure of 
inflammation, and (iv) general MMP activity in the culture 
medium. Not all outcome parameters were determined for 
each of the culture conditions. 

Collagen Release: 
0067 Collagen release was measured as CTX-II release 
per mg cartilage. Collagen was measured in the pooled 
medium using the CTXII ELISA assay (Pre-clinical Carti 
laps(R), Nordic Bioscience). Stimulation with the combination 
of interleukin-1a (IL-1a). TNFC. and oncostatin M (OSM) 
resulted in an upregulation of the CTX-II release from 14 to 
135 ng/mg cartilage. 

Proteoglycan Release: 
0068. The proteoglycan release is measured as GAG 
release per mg cartilage. Proteoglycan (GAG) content was 

Mar. 22, 2012 

determined in the pooled medium and explants using the 
Blyscan R) colorimetric assay (Biocolor, Belfast, UK). This 
value is normalized against the control condition of each 
donor to correct for donor variation. The basal release of 
unstimulated cartilage is 36% (p<0.05) when the stimulated 
(IL-1a, TNFC. and OSM) control is set to 100%. 
PGE2 Release: 

0069. The prostaglandin E2 release was measured as 
PGE2 release per mg cartilage. PGE2 was determined in the 
pooled medium using a PGE2 ELISA from R&D Systems. 
This value was normalized against the control condition of 
each donor to correct for donor variation. The basal release of 
unstimulated cartilage is 11% (p<0.01) when the stimulated 
(IL-1a, TNFC. and OSM) control is set to 100%. 

MMP Activity: 
(0070. The MMP activity was measured as MMP activity 
per mg cartilage. General MMP activity was determined in 
the pooled medium using the fluorogenic substrate TNO21 
1-F. Stimulation with the combination of IL-1a, TNFC. and 
OSM resulted in an upregulation of the MMP activity from 1 
to 23 ng/mg cartilage. 
0071. Stimulation of cartilage degradation with cytokine 
cocktail increased the proteoglycan release from 20 to 92 ug 
GAG per mg cartilage, see normalized data presented in FIG. 
1. Cytokine stimulation increased the collagen release from 
12 to 155 ng CTX-II per mg cartilage, see normalized data 
presented in FIG.2. Cytokine stimulation increased the PGE2 
release from 22 to 199 ug PGE2 per mg cartilage, see nor 
malized data presented in FIG. 3. Each bar represents the 
mean of three individual paws with the standard deviation. 
The redline represents the value from the control condition to 
which all conditions are compared. Statistical analysis was 
performed on the normalized data, differences between 
groups were tested by ANOVA followed by LSD post-hoc test 
where it indicates p-0.05 and * indicates p-0.01. 
0072 Galardin inhibited collagen release and slightly 
inhibited proteoglycan release. Kineret(R) inhibited all out 
come parameters. Celebrex R inhibited PGE2 release and had 
a small reducing effect on proteoglycan and collagen release. 
Dexamethasone inhibited all outcome parameters. Doxyy 
cline inhibited collagen and PGE2 release and had a slight 
reducing effect on proteoglycan release. The highest ineffec 
tive concentration can differ depending on the outcome 
parameter. Based on the results of phase I, the highest inef 
fective concentration was determined as illustrated in Table 2. 
Table 2 provides, for an embodiment of the present disclo 
Sure, Suggested concentrations for each compound. 

TABLE 2 

Suggested 
Compound Proteoglycan Collagen PGE2 Concen 
Name release Release release trations 

Calcitonin >10 nM O3-1 nM >10 nM O.5 nM 
Galardin 1-10 M <0.1 M >10 M 0.05 M 
Kineret <0.1 g/ml <0/1 g/ml <0.1 g/ml 0.01 IM 
Celebrex 0.1-1 LIM >10 M <0.01 M 0.05 M. 
Dexa- <0.01 M <0.01 M <0.01 M 1 nM 
methasone 
Doxycycline >100 M 10-100 M 1-10 M 10 M 

Example 2 
0073. In this experiment the synergistic effects of Calci 
tonin in combination with other active agents on cartilage 
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degradation were determined. The results from Example 1 
were used to select the concentrations of the compounds for 
this Example. 
0074 Full thickness cartilage was obtained from the 
metacarpophalangeal joints of approximately 6 months old 
calves (from a local slaughterhouse). Cartilage punches (4 
mm) were taken from the cartilage and placed in culture 
dishes with culture medium (DMEM+FCS, penicillin, strep 
tomycin and ascorbic acid). Cartilage explants were weighed 
and explants between about 5 and about 15 mg were divided 
into a 96-well culture plate with 1 explant per well and 200 uL 
culture medium. Cartilage degradation was induced by addi 
tion of TNFO, IL-1C, and OSM at 10 ng/mL each to the 
culture medium to induce cartilage degradation. Test agents 
were then added at different concentrations. During three 
weeks of culture, the culture medium and the test compounds 
were refreshed once weekly. In addition fresh calcitonin was 
added twice weekly to the cartilage explants. Culture medium 
and cartilage explants were stored at -20°C. until analysis. 
Each culture condition was cultured in four-fold and the 
entire experiment was performed on cartilage from three dif 
ferent paws. The different culture conditions are listed below 
in Table 3. 
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eter from 100% to 87%), whereas 10 uMof Galardin reduced 
the outcome parameter significantly (p<0.01) from 100% to 
72%. The combination of Calcitonin and Galardin resulted in 
a significant (p<0.01) reduction to 65%. 
(0077 FIGS. 5-8 show the effect of Calcitonin and Doxy 
cyclin, individually and in combination, on proteoglycan 
release (FIG. 5), collagen release (FIG. 6), MMP activity 
(FIG. 7) and PEG release (FIG. 8). Each bar represents the 
mean of three individual paws with the standard deviation. 
For the proteoglycan release the normalized data is shown, 
while for collagen release and MMP activity the actual values 
are shown because normalization was not possible. Differ 
ences between groups were tested by ANOVA followed by 
LSD post-hoc test where “if” indicates p<0.05 and “*” indi 
cates p-0.01. 
(0078. As shown in FIG. 5, 10 nM Calcitonin slightly 
decreased the GAG release from 100% to 87% and 100 uM 
Doxycycline decreased the outcome parameter to 80%. The 
combination of Calcitonin and Doxycycline resulted a further 
reduction to 73%. 
(0079. As shown in FIG. 6, 0.5 nM Calcitonin slightly 
decreased the CTX-II release from 135 to 133 ng/mg carti 
lage and 10 uM Doxycycline decreased the outcome param 

TABLE 3 

10 ng/ml TNFa. 
Condition 10 ng/ml IL-1a Compound 1 Compound 2 

number 10 ng/ml OSM Name Concentration Name Concentration 

1 
2 -- 
3 -- Calcitonin O.5 nM - 
4 -- 10 nM — 
5 -- Galardin 50 nM - 
6 -- 10 IM — 
7 -- Celebrex 0.1 M — 
8 -- 1 LM — 
9 -- Dexamethasone 1 nM — 
10 -- 5 M — 
11 -- Doxycyclin O LM — 
12 -- 100 IM — 
13 -- BB-94 0 nM — 
14 -- 100 nM — 
15 -- Calcitonin 0.5 nM Galardin SO M 
16 -- O nM 10 M 
17 -- Calcitonin 0.5 nM Celebrex 0.1 M 
18 -- O.5 nM 1 M 
19 -- O nM 0.1 M 
2O -- O nM 1 M 
21 -- Calcitonin 0 nM Dexamethasone 1 nM 
22 -- O nM 5 M 
23 -- Calcitonin 0.5 nM Doxycyclin 10 M 
24 -- O nM 10 M 
25 -- O nM 100 M 
26 -- Calcitonin O.5 nM BB-94 10 nM 
27 -- O.5 nM 100 nM 
28 -- O nM 10 nM 
29 -- O nM 100 nM 

0075 FIG. 4 illustrates the effect of Calcitonin and Galar- eter to 125 ng/mg cartilage. The combination of Calcitonin 
din, individually and in combination, on proteoglycan 
release. Each bar represents the mean of three individual paws 
with the standard deviation. Normalized data is shown. Dif 
ferences between groups were tested by ANOVA followed by 
LSD post-hoc test where “if” indicates p<0.05 and “*” indi 
cates p-0.01. 
0076. As shown in FIG. 4, 10 nM Calcitonin had an effect 
on the normalized GAG release (reduced the outcome param 

and Doxycycline resulted a further reduction to 73 ng/mg 
cartilage, Suggesting a synergistic effect. This effect is stron 
ger than expected based on the effects of the compounds 
alone. 

0080. As shown in FIG. 7, 10 nM Calcitonin decreased the 
MMP activity from 23 to 15 RFU/sec per mg cartilage and 10 
uM Doxycycline decreased the outcome parameter to 14 
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RFU/sec per mg cartilage. The combination of Calcitonin and 
Doxycycline resulted a further reduction to 7 RFU/sec per mg 
cartilage. 
0081. As shown in FIG. 8, 10 nM Calcitonin increased the 
PGE2 release from 100 to 117% and 10 uM Doxycycline to 
111%. The combination of Calcitonin and Doxycycline 
resulted a further increase to 1.45%. 
0082. The combination of Calcitonin and Doxycycline 
seemed to have a larger effect on all outcome parameters than 
the compounds alone. The strongest effect of this combina 
tion was observed on collagen release. The combination of 
Calcitonin and Doxycycline tended towards a decrease in 
MMP activity, proteoglycan and collagen release more then 
Doxycycline alone. The PGE2 release was further increased 
by the combination of Calcitonin and Doxycycline. 
0083 FIGS. 9-11 show the effect of Calcitonin and 
BB-94, individually and in combination, on proteoglycan 
release (FIG.9), collagen release (FIG. 10) and MMPactivity 
(FIG. 11). Each bar represents the mean of three individual 
paws with the standard deviation. For the proteoglycan 
release the normalized data is shown, while for collagen 
release the actual values are shown because normalization 
was not possible. Differences between groups were tested by 
ANOVA followed by LSD post-hoc test where “if” indicates 
p<0.05 and “*” indicates p<0.01. 
0084. As shown in FIG. 9, 10 nM Calcitonin reduced the 
normalized proteoglycan release from 100 to 87%. BB-94 
lowered the proteoglycan release to 83 and 80% at 10 nMand 
100 nM respectively. Combining the two compounds resulted 
in a reduction to 97 and 90% at 10 nM and 100 nM BB-94 
respectively. 
0085. As shown in FIG. 10, 0.5 nM Calcitonin decreased 
the CTX-II release from 135 to 133 ng/mg cartilage. BB-94 
changed CTX-II release to 137 and 27 ng/mg cartilage at 10 
nM and 100 nM respectively. Combining the two compounds 
resulted in a reduction to 88 and 11 ng/mg cartilage at 10 nM 
and 100 nM BB-94 respectively. This effect is stronger than 
expected based on the effects of the compounds alone. 
0086. As shown in FIG. 11, 10 nM Calcitonin decreased 
the MMP activity from 23 to 15 RFU/sec per mg cartilage. 
BB-94 lowered the MMP activity to 13 and 4 RFU/sec permg 
cartilage at 10 nM and 100 nM respectively. Combining the 
two compounds resulted in a reduction to 11 and 3 RFU/sec 
per mg cartilage 10 nM and 100 nM BB-94 respectively. 
0087 All patents, patent applications, and published ref 
erences cited herein are hereby incorporated by reference in 
their entirety. It will be appreciated that various of the above 
disclosed and other features and functions, or alternatives 
thereof, may be desirably combined into many other different 
systems or applications. Various presently unforeseen or 
unanticipated alternatives, modifications, variations, or 
improvements therein may be subsequently made by those 
skilled in the art which are also intended to be encompassed 
by the following claims. 

What is claimed is: 
1. A method for treating a degenerative oran inflammatory 

disease in a Subject comprising: 
administering a therapeutically effective amount of calci 

tonin, in free or salt form, to the Subject; and 
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co-administering, as part of a combination therapy, a thera 
peutically effective amount of a matrix metalloprotein 
ase inhibitor to the subject. 

2. The method of claim 1 wherein the calcitonin is selected 
from the group consisting of human calcitonin, Salmon cal 
citonin, eel calcitonin and elcatonin. 

3. The method of claim 1 wherein the calcitonin is salmon 
calcitonin. 

4. The method of claim 1 wherein the matrix metallopro 
teinase inhibitor is selected from one of galardin or BB-94. 

5. The method of claim 1 wherein the calcitonin and the 
matrix metalloproteinase inhibitor are each administered to 
the subject orally. 

6. A method for treating a degenerative oran inflammatory 
disease in a Subject comprising: 

administering a therapeutically effective amount of calci 
tonin, in free or salt form, to the Subject; and 

co-administering, as part of a combination therapy, a thera 
peutically effective amount of a tetracycline antibiotic to 
the subject. 

7. The method of claim 6 wherein the calcitonin is selected 
from the group consisting of human calcitonin, Salmon cal 
citonin, eel calcitonin and elcatonin. 

8. The method of claim 6 wherein the calcitonin is salmon 
calcitonin. 

9. The method of claim 6 wherein the tetracycline antibi 
otic is doxycycline. 

10. The method of claim 6 wherein the calcitonin and the 
tetracycline antibiotic are each administered to the subject 
orally. 

11. A pharmaceutical composition for the treatment of a 
degenerative or an inflammatory disease comprising: 

a first therapeutic agent that is calcitonin, in free or salt 
form; 

a second therapeutic agent selected from the group con 
sisting of a matrix metalloproteases inhibitor, an inter 
leukin antagonist, an aggrecanase inhibitor, a tetracyline 
antibiotic, and a COX-2 inhibitor; and 

a pharmaceutically acceptable excipient, carrier or diluent. 
12. The pharmaceutical composition of claim 11 wherein 

the second therapeutic agent is a matrix metalloproteases 
inhibitor. 

13. The pharmaceutical composition of claim 11 wherein 
the second therapeutic agent is an interleukin antagonist. 

14. The pharmaceutical composition of claim 11 wherein 
the second therapeutic agent is an aggrecanase inhibitor. 

15. The pharmaceutical composition of claim 11 wherein 
the second therapeutic agent is a tetracyline antibiotic. 

16. The pharmaceutical composition of claim 11 wherein 
the second therapeutic agent is a COX-2 inhibitor. 

17. The pharmaceutical composition of claim 11 wherein 
the second therapeutic agent is administered at a dosage no 
higher than 90% of the normal dosage for the second thera 
peutic agent when administered alone. 

18. The pharmaceutical composition of claim 11, wherein 
the composition is an aqueous nasal spray. 

19. The pharmaceutical composition of claim 11, wherein 
the composition is a Solid dosage form. 

20. The pharmaceutical composition of claim 11 wherein 
the calcitonin is salmon calcitonin. 

c c c c c 


