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(57) ABSTRACT 

The present invention provides oral pharmaceutical compo 
sitions that enable the Successful delivery of drugs in a phar 
maceutically effective amount, particularly poly (amino 
acids) Such as peptides, peptidomimetics and proteins, e.g. 
hormones to a subject via oral administration to accomplish 
the desired therapeutic effect. The oral pharmaceutical com 
position comprising a poly (amino acid) as the active ingre 
dient, e.g. a peptide or protein, shows a rapid disintegration 
and/or dissolution such that the active ingredient is able to 
attain a therapeutic effect. 
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PHARMACEUTICAL COMPOSITION 

0001. The present invention relates to a novel pharmaceu 
tical composition for the oral delivery of pharmaceutical 
compounds, in particular poly(amino acids) including pep 
tides or, alternatively, peptidomimetics. 
0002. In particular, the present invention relates in an 
embodiment to a novel oral pharmaceutical composition con 
taining a poly(amino acid), for the treatment of a disorder 
caused by abnormal bone resorption and/or to the treatment 
of an arthritic condition and to other subject matter. 

BACKGROUND TO THE INVENTION 

Hormones 

0003 Poly(amino acids) which have been used or pro 
posed to be used for pharmaceutical or veterinary purposes 
include, but are not limited to the following, including Syn 
thetic, natural or recombinant sources thereof: polypeptide 
hormones Such as calcitonins, e.g. salmon calcitonin, growth 
hormone, including human growth hormones (hGH), recom 
binant human growth hormones (rhGH), bovine growth hor 
mones, and porcine growth hormones; growth hormone-re 
leasing hormones and pituitary thyroid hormone. 
0004. The parathyroid hormone or PTH can be the full 
length, 84 amino acid form of parathyroid hormone, e.g. the 
human form, hPTH (1-84), or any polypeptide, protein, pro 
tein fragment, or modified fragment, i.e. PTH-related pep 
tides and PTH analogs, capable of mimicking the activity of 
hPTH (1-84) in controlling calcium and phosphate metabo 
lism to build bone in the human body. The PTH fragments 
will generally incorporate at least the first 28 N-terminal 
residue and include by way of example PTH (1-28), PTH 
(1-31), PTH (1-34), PTH (1-37), PTH (1-38) and PTH(1-41) 
and analogues thereof, e.g. PTS893. The PTH can be a single 
PTH or any combination of two or more PTHs. 
0005. The preferred PTH fragment is PTH (1-34). 
0006. These parathyroid hormones are commercially 
available or can be obtained recombinantly, by peptide syn 
thesis, or by extraction from human fluid by methods well 
established in the art. 
0007. The amount of PTH to be administered is generally 
an amount effective to stimulate new bone formation i.e. a 
therapeutically effective amount. This amount will necessar 
ily vary with the age, size, sex and condition of the Subject to 
be treated, the nature and severity of the disorder to be treated 
and the like. However, the unit amount can be less than the 
described dosage when a plurality of the compositions are to 
be administered, i.e., the total effective amount can be admin 
istered in cumulative dosage units. The unit amount of PTH 
can also be more than the effective amount when the compo 
sition provides Sustained release of the pharmacologically 
active agent. The total amount of PTH to be used can be 
determined by methods known to those skilled in the art. 
However, in general, satisfactory results will be obtained 
systemically at daily dosages of from about 0.001 ug/kg to 
about 10 mg/kg animal body weight, preferably 1 ug/kg to 
about 6 g/kg body weight. 
0008. The preferred pharmacologically active agent is a 
pharmacologically active peptide, particularly calcitonin. A 
known class of pharmacologically active agents, calcitonins 
have varying pharmaceutical utility and are commonly 
employed in the treatment of e.g. Paget's disease, hypercal 
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cemia and postmenopausal osteoporosis. Calcitonins, e.g. 
salmon, (ASul-7)-eel or human calcitonin, are compounds 
which are long-chain polypeptide hormones secreted by the 
parafollicular cells of the thyroid gland in mammals and by 
the ultimobranchial gland of birds and fish. Various calci 
tonins, including salmon, pig and eel calcitonin are commer 
cially available and commonly employed for the treatment of 
e.g. Paget’s disease, hypercalcemia of malignancy and 
osteoporosis. The calcitonin can be any calcitonin, including 
natural, synthetic or recombinant sources thereof, as well as 
calcitonin derivatives such as 17-Asu-eel calcitonin. The 
compositions can comprise a single calcitonin or any combi 
nation of two or more calcitonins. The preferred calcitonin is 
synthetic salmon calcitonin. 
0009. The calcitonins are commercially available or may 
be synthesized by known methods. 
0010. The amount of pharmacologically active agent is 
generally an amount effective to accomplish the intended 
purpose, e.g. a therapeutically effective amount. However, 
the unit amount can be less than the described dosage when a 
plurality of the compositions are to be administered, i.e., the 
total effective amount can be administered in cumulative 
dosage units. The unit amount of active agent can also be 
more than the effective amount when the composition pro 
vides Sustained release of the pharmacologically active agent. 
The total amount of active agent to be used can be determined 
by methods known to those skilled in the art. However, 
because the compositions may deliver the active agent more 
efficiently than prior compositions, less amounts of active 
agent than those used in prior dosage unit forms or delivery 
systems can be administered to a subject while still achieving 
the same blood levels and/or therapeutic effects. 
0011. The appropriate dosage of calcitonin to be adminis 
tered will, of course, vary depending upon, for example, the 
amount of calcitonin to be administered and the severity of 
the condition being treated. However, in general, satisfactory 
results will be obtained through systemic intranasal or inject 
able administration at daily dosages of from about 0.5ug/kg 
to about 10 ug/kg animal body weight, preferably 1 ug/kg to 
about 6 g/kg body weight. 
0012 Human Growth Hormone (hGH) (or somatotropic 
hormone or somatotropin) is a polypeptide hormone secreted 
by the anterior lobe of the pituitary gland that promotes 
growth of the body, especially by stimulating release of 
Somatomedin, and that influences the metabolism of proteins, 
carbohydrates, and lipids. 
0013 Included under the hCH definition may also be any 
of various natural or synthetic Substances that regulate the 
growth of animals or plants. Such as pituitary growth hormone 
in vertebrates and auxins in plants. 

Bone Disorders 

0014. Many types of bone disorders are known. A first 
class of disorders fall in the class relating to disorders caused 
by bone resorption. Examples of such disorders are 
osteoporosis, osteolyisis and Paget's disease. 
0015. In a second class of disorders are arthritic condi 
tions. An example of Such disorders is osteoarthritis. 

New Formulations 

0016. There have been many attempts to promote absorp 
tion of poly (amino acids) Such as peptide and proteins, e.g. 
hormones. It is generally believed that peptides and proteins 
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need to be protected from the gastric and intestinal environ 
ment, where many peptidases exist and significant degrada 
tion may occur. Enteric coating and the addition of peptidase 
inhibitors to pharmaceutical compositions have proven to be 
effective in improving poly(amino acid), e.g. protein and 
peptide, absorption via oral administration. 
0017. However, those approaches alone do not offer suf 
ficient protection to achieve a satisfactory plasma level of the 
peptide and proteins, there still remains a need to provide 
alternative means for Successfully delivering peptide and pro 
tein medicaments to a patient, whilst protecting them from 
chemical and enzymatic degradation in order to enable them 
to provide a therapeutic effect. 
0018. This is particularly the case for calcitonins, where 
oral administration is the preferred delivery route since it is 
convenient, relatively easy and generally painless, resulting 
in greater patient compliance relative to other modes of deliv 
ery. 

SUMMARY OF THE INVENTION 

0019. The present invention therefore provides a pharma 
ceutical composition that enables the successful delivery of 
drugs in a pharmaceutically effective amount, particularly 
poly (amino acids) such as peptides, peptidomimetics and 
proteins, e.g. hormones to a Subject via oral administration to 
accomplish the desired therapeutic effect. 
0020. The present invention further provides an oral phar 
maceutical composition comprising a poly (amino acid) 
active ingredient, e.g. a peptide or protein, in which the dis 
integration time of the pharmaceutical composition and/or 
the rate of dissolution are rapid such that the active ingredient 
is able to attain a therapeutic effect. 
0021. In a particular aspect, the present invention provides 
pharmaceutical compositions comprising a peptide or protein 
active ingredient in which the disintegration time of the phar 
maceutical composition, e.g. tablet, is up to ten minutes. 
0022. The present invention also provides a pharmaceuti 
cal composition, e.g. tablet or capsule that has a dissolution 
time of up to thirty minutes, for example up to twenty min 
utes, usually up to ten minutes. 
0023. In particular, the present invention provides phar 
maceutical compositions comprising a calcitoninas the active 
ingredient together with the delivery agent 5-CNAC, where 
the pharmaceutical composition is manufactured in Such a 
way so as to provide improved oral bioavailability, e.g. satis 
factory or optimal oral bioavailability for the calcitoninactive 
ingredient. 
0024. By “Bioavailability” is to be understood within the 
Scope of the present invention the percent of dose entering the 
systemic circulation after administration of a given dosage 
form. More explicitly, the ratio of the amount of drug 
“absorbed' from a test formulation to the amount"absorbed' 
after administration of a standard formulation. Frequently, 
the “standard formulation used in assessing bioavailability is 
the aqueous solution of the drug, given intravenously. 
0025. The amount of drug absorbed is taken as a measure 
of the ability of the formulation to deliver drug to the sites of 
drug action; which depends on the disintegration and disso 
lution properties of the dosage form, and the rate of biotrans 
formation relative to rate of absorption. 
0026. Dosage forms containing identical amounts of 
active drug may differ markedly in their abilities to make drug 
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available, and therefore, in their abilities to permit the drug to 
manifest it's expected pharmacodynamic and therapeutic 
properties. 
0027. It was within the scope of the present invention that 

it has surprisingly been found that faster disintegration of the 
pharmaceutical compositions of the present invention in a 
Subject, e.g. the stomach, provides the best absorption char 
acteristics for the active peptides and proteins, where major 
peptide or protein degradation occurs by pepsin or other 
enzymes. The present invention thus further provides a phar 
maceutical composition capable of delivering a peptide or 
protein via oral administration without the need for an enteric 
coating or a peptidase inhibitor. In embodiments, therefore, 
the compositions of the invention are free of enteric coating or 
peptidase inhibitors, or both. 
0028. The calcitonin-containing pharmaceutical composi 
tions of the present invention may be used to treat disorders 
relating to abnormal bone resorption or to treat arthritic con 
ditions, as described herein. 
0029. In one embodiment, the invention relates to an oral 
pharmaceutical composition in the Solid phase comprising: 

0030) i. a poly(amino acid); 
0.031 ii. a delivery agent; and, optionally, 
0032 iii. a diluent; 
0033 wherein the composition has a disintegration time 
of no more than 10 minutes and a dissolution of >80% at 
20 minutes, particularly a disintegration time of no more 
than 6 minutes and a dissolution of >90% at 20 minutes. 

0034. In particular, the composition according to the 
invention has a disintegration time of no more than 2 minutes. 
0035. In another embodiment, the composition according 
to the invention additionally comprises a disintegrant, par 
ticularly a disintegrant selected from any Superdisintegrant, 
Such as a crospovidone or a poVidone and/or another agent 
that decreases disintegration time, for example by efferves 
cent and/or other means. 
0036. In still another embodiment of the invention, a phar 
maceutical composition is provided having a dissolution time 
of >80% at no more than 20 minutes in gastric media. 
0037. The invention further relates to a pharmaceutical 
compositions which is in form of a tablet, particularly a 
compressed tablet, wherein the tablet has a hardness of 
between 3 Kp and 20 Kp, particularly of between 5 Kpand 15 
Kp, more particularly of between 5 Kp and 7 Kp. 
0038. In a specific embodiment, the composition accord 
ing to the invention comprises a polypeptide hormone, par 
ticularly a calcitonin, more particularly a salmon calcitonin. 
0039. In particular, the calcitonin is present in a therapeu 
tically effective amount in free or salt form that provides a 
peak plasma concentration (C) of no less than 400 pg/mL, 
particularly no less than 800 pg/mL, more particularly no less 
than 1000 pg/mL, and/or a reduction in plasma calcium level 
of >20% in 6 hours in primate animal models, in particular 
monkeys. 
0040. In another embodiment of the invention, a compo 
sition is provided comprising a therapeutically effective 
amount of a calcitonin in free or salt form in a dosage range of 
between 0.15 mg and 2.5 mg, particularly of between 0.15 mg 
and 0.4 mg. 
0041. The composition according to the invention may 
further comprise the delivery agent 5-CNAC and/or crospovi 
done and/orpoVidone as a disintegrant. Additionally the com 
position may comprise one or more of a thickening agent, a 
stabilizer and a dry binder. 
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0042. In one embodiment of the invention, the pharmaceu 
tical composition is provided in form of a tablet, which has a 
weight of 500 mg. 
0043. In a specific embodiment of the invention, a phar 
maceutical composition is provided comprising: 

a. Salmon calcitonin O.O3 to 0.5 wt % 
b. Micronized 5-CNAC 5 to 80 wt % 
c. Avice PH 102 or 101 O to 70 wt % 
d. Crospovidone, NF O to 10% 
e. Magnesium Stearate O to 1.5 wt % 
f. Cab-o-sil O to 1.5% 

0044 where the total percentages add up to 100. 
0045. Further provided is a pharmaceutical combination 
comprising 

0046 a... the composition according to the invention and 
as described herein before, and 

0047 b. a co-agent which is a bone resorption inhibitor, 
or a cathepsin K inhibitor. 

0.048. In still another embodiment, a method of manufac 
turing an oral pharmaceutical composition is provided com 
prising the steps 

0049 a. blending a poly(amino acid), a carrier and a 
disintegrant to make a first blend; 

0050 b. optionally blending a dry binder to the first 
blend to make a second blend; 

0051 c. optionally blending a stabilizer to the second 
blend to make a third blend; 

0.052 d. compressing the third blend into a tablet having 
a hardness of 5 Kp to 20 Kp. 

0053. In still another embodiment, the invention relates to 
the use of the pharmaceutical composition according to the 
invention and as described herein before for the manufacture 
of a medicament for the treatment of a disease caused by 
abnormal bone resorption Such as, for example, osteoporosis, 
an arthritic disease, or osteoarthritis. 
0054 The invention further relates to a method of deter 
mining the absorption properties of a composition according 
to the invention and as described herein before comprising 

0055 a. determining the dispersion time 
0056 b. correlating the dispersion time to the dissolu 
tion time 

0057. In another embodiment, the invention relates to a 
method of pre-determining peak plasma concentration (C) 
of an active ingredient in a patient to be treated with an oral 
pharmaceutical composition comprising said active ingredi 
ent, particularly calcitonin, more particularly salmon calcito 
nin, and a delivery agent which method comprises adjusting 
the disintegration time of the pharmaceutical composition 
and/or the dissolution time of the active ingredient such as to 
provide a favorable microenvironment in the gastro intestinal 
tract for the dissolution of the active ingredient in the intestine 
in order to optimize absorption of the active ingredient and to 
achieve atherapeutically effective peak plasma concentration 
of the active ingredient in the blood plasma, in particular a 
peak plasma concentration of no less than 400 pg/mL. 
0058. In particular, the favorable microenvironment in the 
gastro intestinal tract for the dissolution of the active ingre 
dient in the intestine may be provided by the addition of 
5-CNAC to the composition. 
0059. In a specific embodiment, a method of pre-deter 
mining peak plasma concentration (C) of an active ingre 
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dient in a patient to be treated with an oral pharmaceutical 
composition is provided, wherein the oral pharmaceutical 
composition is provided in form of a tablet and the disinte 
gration time is adjusted by adapting the hardness of the tablet, 
particularly a tablet the hardness of which is in a range of 
between 3 Kp and 20 Kp and/or wherein the disintegration 
time is less than 10 min, particularly less than 1 min. 
0060. In still another embodiment, the invention relates to 
the use, to manufacture an oral pharmaceutical composition 
having a disintegration time and/or a dissolution time of not 
more than 10 minutes, of: 

0061 (i) a poly(amino acid); 
0062 (ii) a delivery agent; and 
0.063 (iii) a disintegrant. 

0064. In particular, 5-CNAC may be used to provide a 
favorable microenvironment in the gastro intestinal tract for 
the dissolution of salmon calcitonin. 

DETAILED DESCRIPTION OF THE INVENTION 

0065. The present invention provides an oral pharmaceu 
tical composition comprising a poly (amino acid) active 
ingredient e.g. a peptide or a protein, in which the disintegra 
tion time of the pharmaceutical composition is such that the 
active ingredient is able to attain an adequate therapeutic 
effect. 
0066. The present invention further provides an oral phar 
maceutical composition comprising a poly (amino acid) 
active ingredient e.g. a peptide or a protein, in which the rate 
of dissolution of the pharmaceutical composition is such that 
the active ingredient is able to attain an adequate therapeutic 
effect. 
0067. The present invention further provides an oral phar 
maceutical composition comprising a poly (amino acid) 
active ingredient e.g. a peptide or a protein, in which both the 
disintegration time and the rate of dissolution of the pharma 
ceutical composition are such that the active ingredient is able 
to attain an adequate therapeutic effect. 
0068 Considering that the rate of degradation is very fast, 

i.e. occurs in milli seconds, it was believed that this rapid 
degradation cannot be compensated by ways of dissolution. 
However, it was surprisingly found within the scope of the 
present invention that sufficiently high a therapeutic level of 
active ingredient can be achieved in a relatively rapid time 
frame which is able to compensate the biochemical degrada 
tion (e.g. in the gastrointestinal tract) of the active ingredient. 
0069. As a result of increased plasma concentration of the 
therapeutically active ingredients, it will be appreciated that 
the compositions of the present invention may not require as 
much active ingredient to be present compared to composi 
tions without the properties of the compositions described 
herein. This will, of course, not only have the benefit of 
reducing production costs of the resulting medicinal products 
but also reduced the risk of forming unwanted, or even toxic, 
metabolites of the active ingredient in the patient. 
0070. In addition, the compositions of the present inven 
tion may provide a method whereby the therapeutic level of 
an active ingredient, e.g. the plasma concentration of an 
active ingredient, may be controlled. In other words, where 
there is a linear, or near linear relationship between disinte 
gration, dissolution and/or plasma concentration of an active 
ingredient, the desired plasma concentration in any given 
time may be predetermined by choosing a particular compo 
sition with a particular disintegration time and/or a particular 
dissolution time. 
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0071. To this end, the present invention also includes a 
library of compositions, each having different disintegration 
and/or dissolution properties by ways as herein described. 
One particular library of compositions comprises a library of 
tablets, each having different a hardness, e.g. from 3 Kp to 20 
Kp, particularly from 5 Kp to 20 Kp, more particularly from 
5 Kp to 15 Kp, but especially from 5 Kp to 7 Kp. In a 
sub-library, each tablet of each hardness may also differ in the 
amount of active ingredient, carrier, diluent, lubricant, glidant 
or disintegrant, for example. 
0072 The current invention also includes a library of com 
positions, where the absence of lubricant may contribute to a 
faster onset of disintegration and dissolution. 
0073. In one aspect, the present invention provides an oral 
pharmaceutical composition that has one or both of a disso 
lution time or disintegration time of up to ten minutes. 
0074 The present invention provides compositions for 
which the degree of dissolution is between 20% and 100% 
using USP II paddle method in 0.1N HCl and 0.01% Tween 
80 dissolution media over a prescribed period of time. 
0075. In particular, the compositions of the invention have 
a degree of dissolution of between 20% and 100%, e.g. 20%, 
30%, 40%, 50%, 60%, 70%, 80%, 90% and 100% over a 
period of 0 to 60 minutes, for example 0, 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 
50, 55 and 60 minutes. 
0076. In a preferred aspect of the present invention, the 
dissolution times and degree of dissolution, as mentioned 
above, correlate to compositions having a disintegration time 
of less than ten minutes. 
0077. In one embodiment of the invention, the composi 
tion has a disintegration time of no more than 10 minutes and 
a dissolution of >80% at no more than 20 minutes, particu 
larly a disintegration time of no more than 6 minutes and a 
dissolution of >90% at no more than 20 minutes, particularly 
in gastric media. 
0078. In still another embodiment, the composition has a 
disintegration time of no more than 10 minutes and a disso 
lution of >80% at 20 minutes, particularly a disintegration 
time of no more than 6 minutes and a dissolution of >90% at 
20 minutes, particularly in gastric media. The skilled person 
will be aware that a number of different parameters influence 
disintegration time or dissolution time of a Solid phase oral 
formulation including: 

0079 Dosage form (e.g. capsule or tablet) 
0080) Identity of active agent 
I0081 Identity of additional ingredients, e.g. delivery 

agent, disintegrant, glidant, lubricant, 
0082 diluent 
I0083. Amounts (ratios) of the ingredients 
0084 Particle sizes 
0085 Tablet hardness 

I0086. Therefore, it is not possible to set forth a universal 
set of parameters defining all compositions which have a 
specified disintegration and/or dissolution time but excluded 
all other compositions. Nonetheless, the skilled man has the 
appropriate knowledge and skills to make compositions hav 
ing the dissolution time and the disintegration time disclosed 
herein. For the avoidance of doubt, this specification includes 
guidance as to the achievement and measurement of disinte 
gration time and dissolution time. 
0087. The dissolution time of a compound may directly 
effect the plasma concentration of an active ingredient at any 
given time. 
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I0088. The present invention therefore includes a pharma 
ceutical composition in the Solid phase comprising: 
a poly(amino acid); 
a delivery agent; and 
if necessary a diluent; 
wherein the composition has a disintegration time of no more 
than 10 minutes. 
I0089. In particular, the present invention includes: 
a pharmaceutical composition for the oral delivery of poly 
(amino acids) comprising 
(i) a poly(amino acid) 
(ii) a delivery agent 
(iii) a diluent 
wherein the composition has a dissolution time of no more 
than 10 minutes. 
0090 The present invention also includes: 
a solid pharmaceutical composition for the oral delivery of 
poly(amino acids) comprising 
(i) a poly(amino acid) 
(ii) a delivery agent 
(iii) a disintegrant 
(iv) a diluent 
wherein the composition has a disintegration time of no more 
than 10 minutes. 
0091. The solid composition may be in the form of a tablet. 
The tablet may be compressed in a manner as described 
herein. 
0092. The poly(amino acid) may be any poly(amino-acid) 
drug, e.g. comprising a protein or protein fragment. It may be 
any poly (amino acid) described above under the heading 
“Background to the Invention”. In a particular class of phar 
maceutical compositions, the poly(amino acid) is a hormone, 
for example a polypeptide hormone Such as a calcitonin, e.g. 
salmon calcitonin, a growth hormone, including human 
growth hormones (hGH), recombinant human growth hor 
mones (rhGH), bovine growth hormones, and porcine growth 
hormones; growth hormone-releasing hormones and a pitu 
itary thyroid hormone, for example. 
0093. The poly(amino acid) is preferably a pharmaceuti 
cally active ingredient. 
0094 Contrary to popular belief, it has surprisingly been 
found that faster disintegration of the pharmaceutical com 
positions of the present invention in a subject, e.g. the stom 
ach, provides the best absorption characteristics for the active 
peptides and proteins, where major peptide or protein degra 
dation occurs by pepsin or other enzymes. 
0.095 A particularly preferred class of pharmaceutical 
compositions comprises salmon calcitonin as active ingredi 
ent. The poly(amino-acid) may be in free or salt form. 
0096. The poly(amino acid) such as, for example, calcito 
nin may be preferably present in an amount of between 0.03 
wt % and 1 wt %, particularly between 0.05 wt % and 1 wt %, 
more particularly between 0.03 wt % and 0.5 wt % of the total 
mass of the pharmaceutical composition. In particular, the 
poly(amino acid) such as, for example, calcitonin may be 
present in an amount of between 0.05 and 0.5 wt %, e.g. 0.1 to 
0.2 wt %. For example, where the final pharmaceutical com 
position weight is 500 mg. this equates to amounts of poly 
(amino acid), for example calcitonin, of from 0.25 mg to 5 
ng. 
0097. The delivery agent may be any delivery agent suit 
able for delivering poly(amino acid)S by oral administration. 
The delivery agents useful in the formulation, e.g. the oral 
formulation, are any agents useful for delivering the particu 
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lar pharmacologically active agent. Suitable delivery agents 
are any one of the modified amino acids disclosed in afore 
mentioned U.S. Pat. No. 5,866.536 or any one of the modified 
amino acids described in the aforementioned U.S. Pat. No. 
5,773,647 or any combination thereof. The contents of the 
aforementioned U.S. Pat. Nos. 5,773,647 and 5,866,536 are 
hereby incorporated by reference in their entirety. 
0098. In addition, the delivery agent can be the disodium 
salt of any of the aforementioned modified amino acids as 
well as ethanol solvates and hydrates thereof. Suitable com 
pounds include compounds of the following formula I 

Formula I 
R4 O 

R3 R OH 

r 
H O 

R2 OH 

RI 

wherein 
0099 R', R. R. and R are independently hydrogen, 
—OH, -NR'R'', halogen, C-C alkyl, or C-Calkoxy; 

0100 R is a substituted or unsubstituted 
C-C alkylene, Substituted or unsubstituted 
C-Calkenylene, Substituted or unsubstituted 
C-Calkyl(arylene), or Substituted or unsubstituted 
aryl(C-C alkylene); and 

(0.101) R' and R7 are independently hydrogen, oxygen, 
or C-C alkyl; and hydrates and alcohol Solvates 
thereof. The compounds of formula I as well as their 
disodium salts and alcohol solvates and hydrates thereof 
are described in WO 00/0598.63, along with methods for 
preparing them. 

0102. In addition, the delivery agent can be the disodium 
salt of any of the aforementioned modified amino acids as 
well as ethanol solvates and hydrates thereof. 
0103) The disodium salt may be prepared from the ethanol 
Solvate by evaporating or drying the ethanol Solvate by meth 
ods known in the art to form the anhydrous disodium salt. 
Drying is generally carried out at a temperature of from about 
80 to about 120° C., preferably from about 85 to about 90° C., 
and most preferably at about 85°C. The drying step is gen 
erally performed at a pressure of 26"Hg or greater. The anhy 
drous disodium salt generally contains less than about 5% by 
weight of ethanol and preferably less than about 2% by 
weight of ethanol, based on 100% total weight of anhydrous 
disodium salt. The disodium salt of the delivery agent can also 
be prepared by making a slurry of the delivery agent in water 
and adding two molar equivalents of aqueous Sodium hydrox 
ide, sodium alkoxide or the like. 
0104 Suitable sodium alkoxide include, but are not lim 
ited to, sodium methoxide, sodium ethoxide, and combina 
tions thereof. A still further method of preparing the disodium 
salt is by reacting the delivery agent with one molar equiva 
lent of sodium hydroxide to yield the disodium salt. The 
disodium salt can be isolated as a solid by concentrating the 
Solution containing the disodium salt to a thick paste by 
vacuum distillation. This paste may be dried in a vacuum oven 
to obtain the disodium salt of the delivery agent as a solid. The 
Solid can also be isolated by spray drying an aqueous solution 
of the disodium salt. The delivery agents may be prepared by 
methods known in the art, e.g., as mentioned above, by meth 
ods described in U.S. Pat. Nos. 5,773,647 and 5,866.536. The 
ethanol solvates, as described in the aforementioned WO 
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00/0598.63, include, but are not limited to, a molecular or 
ionic complex of molecules or ions of ethanol solvent with 
molecules or ions of the disodium salt of the delivery agent. 
Typically, the ethanol Solvate contains about one ethanol mol 
ecule or ion for every molecule of disodium salt of the deliv 
ery agent. The ethanol solvate of the disodium salt of the 
delivery agent can be prepared by dissolving the delivery 
agent in ethanol. Typically, each gram of delivery agent is 
dissolved in from about 1 to about 50 mL of ethanol and 
generally, from about 2 to about 10 mL of ethanol. The 
delivery agent/ethanol solution is then reacted with a molar 
excess of a sodium containing salt, such as a monosodium 
containing salt, relative to delivery agent, i.e. for every mole 
of delivery agent there is more than one mole of Sodium 
cations, yielding the ethanol Solvate. Suitable monosodium 
salts include, but are not limited to, sodium hydroxide: 
Sodium alkoxide, Such as sodium methoxide and Sodium 
ethoxide; and any combination of the foregoing. 
0105 Preferably, at least about two molar equivalents of 
the monosodium containing salt are added to the ethanol 
solution, i.e. for every mole of delivery agent there is at least 
about two moles of sodium cations. Generally, the reaction is 
performed at or below the reflux temperature of the mixture, 
Such as at ambient temperature. The ethanol Solvate is then 
recovered by methods known is the art, such as, concentration 
of the resulting slurry at atmospheric distillation, cooling the 
concentrated slurry and filtering the solid. The recovered 
solid can then be vacuum dried to obtain the ethanol solvate. 
The hydrates of the disodium salts of the delivery agents may 
be prepared by drying the ethanol Solvate to from an anhy 
drous disodium salt, as described above, and hydrating the 
anhydrous disodium salt. Preferably, the monohydrate of the 
disodium salt is formed. Since the anhydrous disodium salt is 
very hydroscopic, the hydrate forms upon exposure to atmo 
spheric moisture. 
0106 Generally, the hydrating step is performed at from 
about ambient temperature to about 50° C., preferably ambi 
ent temperature to about 30° C. and in an environment having 
at least 50% relative humidity. Alternatively, the anhydrous 
disodium salt may be hydrated with steam. 
0107 The preferred delivery agents may be selected from 
N-(5-chlorosalicyloyl)-8-aminocaprylic acid (5-CNAC), 
N-(10-2-hydroxybenzoylamino) decanoic acid (SNAD), 
N-(8-2-hydroxybenzoylamino) caprylic acid (SNAC) and 
their mono and di-salts, for example monosodium and diso 
dium salts, ethanol Solvates of their salts and the monohy 
drates of their salts and any combinations thereof. Such as 
ethanol Solvates of their sodium salts and the monohydrates 
of their sodium salts and any combinations thereof, for 
example. Other salts, such as potassium, lithium and calcium 
are also contemplated. The delivery agents 5-CNAC, SNAD. 
and SNAC are very water soluble, especially in the alkaline 
conditions of the intestine and nearly fully, i.e. greater than 
90%, absorbed by the gastrointestinal tract, such as the 
duodenum for example, whether ingested in micronized or 
coarse form. Conversely, the delivery agents may form pre 
cipitates in an acidic environment, for example in the stom 
ach. Preferably, the delivery agent is in micronized form. 
0108. A particularly surprising aspect of the present inven 
tion is the effect the chosen delivery agent may have on the 
dissolution time of the active ingredient. For example, where 
the carrier is 5-CNAC, the transformation of an insoluble 
form, e.g. the solid form of sodium salt or free acid of 
5-CNAC in a particular environment, for example the intes 
tine environment, to a soluble form, e.g. the 5-CNAC in 
Solution provides a mechanism whereby the active ingredient 
has a high dissolution rate, e.g. not more than ten minutes. 
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0109. It is therefore hypothesized that any insoluble form 
of a delivery agent, which transforms into a soluble entity 
upon contact within the gastro intestinal environment (Such as 
that of the duodenum environment, for example) may provide 
a mechanism for a high dissolution rate of an active ingredi 
ent 

0110. Therefore, the delivery agent, such as 5-CNAC, for 
example or its salts, may provide a satisfactory, or optimum, 
microenvironment for the satisfactory, or optimum, rate of 
dissolution and/or absorption of a poly (amino acid) active 
ingredient. 
0111. In particular, the disodium salt of 5-CNAC may 
provide a satisfactory, or optimum, microenvironment for the 
absorption of salmon calcitonin. The absorption of the 
salmon calcitonin may be measured by plasma concentration, 
for example. 
0112. In a particularly preferred class of pharmaceutical 
compositions, the delivery agent is 5-CNAC. The 5-CNAC 
may be in free or salt form and may consist of a wide range of 
particle sizes ranging from, for example, 50 to 5um average 
particle size. 
0113 Preferably, the delivery agent is in micronized form. 
0114. The average particle size of the micronized delivery 
agent, e.g. 5-CNAC, may be measured by milling coarse 
5-CNAC and sampling periodically with reference particle 
size measurements to identify when the averaged desired 
particle size is achieved. A process for micronising 5-CNAC 
is described in WO 2005/014031, which is incorporated 
herein by reference; see in particular page 10 and example 1, 
which describe the effects of different 5-CNAC size particles. 
0115 The delivery agent is preferably present in an 
amount of between 5 wt % and 80 wt %, particularly of 
between 10 wt % and 70 wt %, more particularly of between 
20 wt % and 60 wt %, even more particularly of between 40 
wt % and 60 wt % of the total mass of the pharmaceutical 
composition, for example 50 wt %. Where the final pharma 
ceutical composition weight is 500 mg. this equates to 
amounts of 2.5 to 400 mg of the delivery agent present in the 
final pharmaceutical composition. 
0116. In addition, where the delivery agent is 5-CNAC or 
salt thereof, its salt form is preferably present in amount of 
more than 90% weight per total weight of the 5-CNAC 
present in the composition, this particularly applies when the 
disodium salt of 5-CNAC is present. 
0117 The preferred delivery agent is the disodium salt of 
5-CNAC. 

0118. The active ingredient to delivery agent ratio is pref 
erably present between 1/25 to 1/400, particularly between 
1/50 to 1/300, more particularly between 1/100 to 1/200, with 
the most preferred ratio in the case sOT/5-CNAC composi 
tions being of 0.5 mg-1 mg SCT to 200 mg-300 mg of 
5-CNAC disodium salt. 
0119 The disintegrant may be selected from any superd 
isintegrant, for example, synthetic polymers capable of Swell 
ing through absorption of water, of which crospovidones and 
poVidones may be mentioned in particular. More specific 
examples of disintegrants are crospovidone, povidone, 
Explotab or AC-Di-Sol. In a preferred class of pharmaceuti 
cal compositions, the disintegrant is Crospovidone. 
Crospovidone is a synthetic crosslinked homopolymer of 
N-vinyl-2-pyrrolidone, also called 1-ethenyl-2-pyrrolidi 
none, having a molecular weight of 1,000,000 or more. 
0120 Superdisintegrants are agents that can absorb water 
and Swell to a significant extent by either wicking effect or 
hydration. They are more efficient than conventional disinte 
grant due to their water uptake and Swelling capacity. 
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I0121. Other agents may also be used that decrease disin 
tegration time by effervescent and/or other means. 
0.122 The disintegrant is preferably present in an amount 
from 0.02 wt % to 10 wt %, particularly from 0.2 wt % to 10 
wt %, more particularly from 1.0 wt % to 8 wt %, e.g. 3 wt % 
to 7% of the total mass of the pharmaceutical composition, for 
example 5 wt %. Where the final pharmaceutical composition 
weight is 500 mg. this equates to amounts of the disintegrant 
between 0.1 mg to 50 mg. 
I0123 Commercially available crospovidones include 
Polyplasdone XL, Polyplasdone XL-10, Polyplasdonel 
NF-10 available from ISP, Kollidon CL, available from BASF 
Corporation. The preferred crospovidone is Polyplasdone 
XL. Povidone is a synthetic polymer consisting of linear 
1-vinyl-2-pyrrolidinone groups having a molecular weight 
generally between 2,500 and 3,000,000. Commercially avail 
able povidones include Kollidon K-30, Kollidon K-90F avail 
able from BASF Corporation and Plasdone K-30 and Plas 
done K-29/32, available from ISP. Alternatively, they may be 
synthesized by known processes. 
(0.124. The diluent may be, for example Avicel PH 102 or 
101. The diluent may be present in the pharmaceutical com 
position of up to 90 wt % based on the whole composition, or 
may be used to make up any difference between the desired 
and actual final pharmaceutical composition mass, which 
may be, for example up to 600 mg, e.g. 500 mg. Preferably, 
the binder is present in an amount of between 20 and 70 wt % 
based on the whole composition, e.g. 40 to 60 wt %, e.g. 50 wt 
%. Where the final pharmaceutical composition weight is 500 
mg, this equates to amounts of for example, 100 mg to 350 
ng. 
0.125. In a preferred embodiment of the present invention, 
the diluent is a microcrystalline cellulose. 
0.126 The addition of a diluent will decrease the disinte 
gration times of a tablet. 
I0127. The dissolution times of an active agent may be 
independent of the diluent. 
I0128. The addition of a glidant or lubricant to a tablet may 
increase dissolution rate of an active ingredient, this is known 
to the person in the field due to the hydrophobicity of the 
lubricant, i.e. magnesium Stearate, sodium Stearyl fumarate, 
calcium Stearate etc. 

Disintegration and Dissolution 
I0129. The terms disintegration and dissolution may be 
defined under USP sections <701> and <711>, which is incor 
porated herein by reference. 
0.130 By “dissolution time according to the present 
invention the time is to be understood, which is required for a 
given amount (or fraction) of a drug to be released into solu 
tion from a solid dosage form. Dissolution time is measured 
in vitro, under conditions that simulate those that occur in 
Vivo, in experiments in which the amount of drug in Solution 
is determined as a function of time. 
I0131 For example, dissolution may be determined by the 
USPXXIII Paddle Method using a USP dissolution test appa 
ratus 2 at 50 rpm. 
0.132. By “disintegration time (“DT”) according to the 
present invention the time is to be understood which is 
required for the formulated drug product (i.e. a capsule or 
tablet) to break into primary particles under carefully speci 
fied test conditions. The conditions of the laboratory test, in 
vitro, are set to simulate those that occur in vivo. 
0.133 For example, where the composition is in a tablet 
form, the disintegration time is the time which is required for 
a tablet to break up into granules of specified size. Factors 
Such as the kind and amount of tablet binders and the degree 
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of compression used in compacting the tablet ingredients are 
determinative of the disintegration time. 
0134. The disintegration time of the pharmaceutical com 
position according to the present invention is no more than 10 
minutes, e.g. it may be not more than 9 minutes. Preferably, 
the disintegration time is up to 8 minutes, e.g. 6 minutes, for 
example it may be less than 8 minutes, as in the case of 7 
minutes. In a further class of pharmaceutical compositions 
the DT is up to 5 minutes, e.g. between 1 and 4 minutes Such 
as 2 minutes, for example. In still a further class of pharma 
ceutical compositions, the disintegration times are less than 
two minutes, e.g. 1 minute or less. 
0135) It is therefore a further aspect of the present inven 
tion that the compositions have a dissolution time of up to ten 
minutes. 
0136. In summary, the disintegration times of the compo 
sitions of the present invention are any of 1, 2, 3, 4, 5, 6, 7, 8, 
9 or 10 minutes or any fraction thereof, such as for example 
10, 20, 30, 40, 50, 60, 70, 80,90, 100,120, 130, 140, 150, 160, 
170, 180 seconds etc. 
0.137 Disintegration refers here to the physical process by 
which a tablet breaks down into fine particles, for example of 
less than 0.065 cm in diameter. This process is monitored 
visually and pertains to the physical integrity of the tablet 
alone. In a typical way, disintegration is performed by moni 
toring the time it takes for 100% of dispersed particles to pass 
through a coarse meshed cylinder, for example 7.75 cm log 
with an inside diameter of 21.5 mm and a wall approximately 
2 mm thick in a water bath which is maintained at 37°C. (+2 
C.), as per USP <701>. 
0.138. The disintegration time of a composition may be 
linked with the dissolution time. The dissolution time is the 
time in which an active ingredient is dissolved into a liquid 
medium. Dissolution is monitored via UV or HPLC analysis 
and provides the approximate time required for full release of 
a drug. 
0.139. The active ingredients in a disintegrated composi 
tion Such as, for example, a tablet are not necessarily found to 
be in Solution and available for absorption. Along disintegra 
tion time is incompatible with rapid drug absorption; a short 
disintegration time, by itself, does not ensure rapid absorp 
tion. 
0140 Typically, there is some relationship between disin 
tegration and dissolution. For the compositions of the present 
invention a linear relationship could be established between 
the dissolution time and the disintegration time. In the current 
example it could be demonstrated that shorter disintegration 
time corresponds to faster dissolution whereas longer disin 
tegration time relates to slower dissolution. More specifically, 
a disintegration time of 6 min and below corresponds to 
dissolution of >90% at 20 minutes, a disintegration time of 9 
mins corresponds to dissolution of ~30% at 20 minutes. 
0141. In a specific embodiment of the invention, the dis 
Solution time of the compositions has a linear relationship 
with the dispersion time of the compositions. As such, in yet 

Force 
(KN) (mg) 

5.5 500.58 
6 SO4.15 
7.1 SO3.68 
8 499.68 

Weight 
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another aspect of the present invention, the disintegration 
time of the composition may be used to predict the dissolution 
time of the composition. Equally, where the dissolution time 
of the composition is known, the disintegration time of the 
composition may be calculated. 
0142. The use of the relationship between the disintegra 
tion time and the dissolution time is particularly effective 
where the composition is in tablet form. Here, the disintegra 
tion time will be the disintegration time of the tablet in the 
stomach. Therefore, factors having an effect on the disinte 
gration time of the tablet, e.g. tablet hardness, may also be 
used to predict the dissolution time of an active ingredient. 
0143. The extent of dissolution may be reflected in the 
degree of absorption. Therefore, a Successful dissolution 
parameter is one in which a therapeutically effective amount 
of the active substance, or Substances, reaches the blood 
plasma. 
0144. In a monkey pharmacokinetic study, a formulation 
containing 0.8 mg of calcitonin should provide a peak plasma 
concentration (C) of no less than 400 pg/mL and/or reduc 
tion in plasma calcium level of >20% in 6 hrs. 
0145 Therefore, it is contemplated that by adjusting the 
disintegration time of the compositions of the invention, the 
rate and/or amount of absorption may be optimized and/or 
changed as required. As an example, where the composition is 
in tablet form, the bioavailability may be adjusted by adjust 
ing the tablet hardness, for example. As such, the ingredients 
(excipients/carriers) of a tablet and the degree of compression 
in forming the tablet may influence the bioavailability of an 
active ingredient in a composition of the present invention. 
0146 In yet another class of compounds according to the 
present invention, the pharmaceutical composition is in the 
form of a compressed tablet. In this form, the tablet preferably 
has a hardness of between 5 and 10 kilopascal. 
0.147. In this class of compounds, the tablet hardness may 
be used to additionally determine the disintegration time of 
the pharmaceutical composition. It has been found by the 
present inventors that, using the same pharmaceutical com 
position, the tablet hardness has a linear relationship with 
disintegration time. Therefore, it is another aspect of the 
present invention that the disintegration time of the pharma 
ceutical composition, depends on the hardness of the tablet. 
More specifically, certain disintegration time can be achieved 
by controlling the hardness of the tablets compressed. 

Tablet Hardness 

0.148. A tablet at preferred mass with preferred formula 
tion that has a hardness between 5-20 Kp would typically has 
disintegration time of less than 6 mins. 
014.9 The hardness of a tablet is directly related to the 
disintegration time of the tablet, as shown by Tables 1 and 2 
below and FIGS. 3 and 4. 

TABLE 1. 

0.6 mg 
Speed: 197600 tab/hr which is 27 rpm 

Weight Thickness Hardness Hardness 
RSD (mm) (Kp) range DT Friability 

O.S8 4.95 5.88 57-6.1 3OS 
O.89 4.86 6.79 S.7-7.7 40s 0.73 
1.01 4.6 941 8.3-10.4 2 m 30 S-2 m 15s O.25 
O.69 4.52 10.24 9.8-10.9 3 m 4OS-5 m 35S O.S2 
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TABLE 1-continued 

0.6 mg 
Speed: 197600 tab/hr which is 27 rpm 

Force Weight Weight Thickness Hardness Hardness 
(KN) (mg) RSD (mm) (Kp) range DT 

8.5 SO2.04 0.93 4.47 11.7 11.2-12.8 4 m 30 S-5 m 46s 

9 SO5.74 0.62 4.43 12 11.7-12.6 6 m 15 S-7 m 55S 

10.2 504.8 0.57 4.31 13.74 12.8-14.6 7 m 19 S-8 m 8s 

TABLE 2 

0.8 mg 
Speed: 3294.00 tab/hr which is 45 rpm 

Force Weight Weight Thickness Hardness Hardness 
(KN) (mg) RSD (mm) (Kp) range DT 

S.1 497.01 0.67 4.88 2.94 2.4-3.1 20s 

6.4 497.97 0.75 4.66 4.22 3.7-4.7 30-35s 

7 499.49 1 4.5 S.26 4.6-6.0 1 m 10s 
8 496.66 0.57 4.43 6.51 6.0-7.1 2 m 42s 
9.1 497.56 O.S.S 4.31 7.87 7.5-8.3 2 m3S S-3 m 59s 
10 SO3.16 O.71 4.25 8.34 8-8.9 3 m 40s-4m 30s 

9.3-10.1 5 m 4OS-6 m 55S 11.2 SO3.21 O.66 4.18 9.65 

Where: 
RSD is Relative Standard Deviation; and 
DT is disintegration time 

0150. Thus the compression force applied to a particular 
composition when manufacturing a tablet may determine the 
disintegration time of the pharmaceutical composition. 

Additional Ingredients 
0151. In further classes of compositions, the pharmaceu 

tical composition additionally comprises a glidantagent and/ 
or a stabiliser and/or a dry binder. 
0152 Thus in one class of pharmaceutical compositions, 
the pharmaceutical composition additionally comprises a 
glidant agent. 
0153. The glidant agent is, for example cab-o-sil. 
0154 The glidantagent may be present in an amount up to 
1.5 wt %, e.g. 0.02 to 0.5 wt % based on the whole composi 
tion, e.g. 0.3 wt.%. Where the final pharmaceutical composi 
tion weight is 500 mg. this equates to amounts of up to 7.5 mg. 
0155. In a further class of pharmaceutical compositions, 
the pharmaceutical composition additionally comprises a 
lubricant. The lubricant is for example magnesium Stearate. 
0156 The lubricant may be present in an amount of for 
example 0.5 to 1.5 wt.% based on the whole composition, e.g. 
0.75 to 1.25 wt %, e.g. 1 wt %. Where the final pharmaceutical 
composition weight is 500 mg. this equates to amounts of 2.5 
mg to 7.5 mg. 
0157. In addition to the specific ingredients mentioned 
herein, the compositions of the present invention, having the 
disintegration and/or dissolution properties as mentioned 
herein may also be combined with other technologies such as 
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Friability 

O.25 

O.14 

Friability 

1.1 

(severe 
chipping) 

O.38 
(slight 

chipping) 
0.44 
O.14 
0.1 
O.OS 
O.O3 

those described in WO 94/26778; U.S. Pat. No. 5,359,030; 
U.S. Pat. No. 5,438,040; U.S. Pat. No. 5,681,811; U.S. Pat. 
No. 6,191,105: U.S. Pat. No. 6,309,633; U.S. Pat. No. 6,380, 
405; U.S. Pat. No. 6,436,990; U.S. Pat. No. 6,458,776: WO 
97/33531; U.S. Pat. No. 5,912,014: U.S. Pat. No. 608,618 and 
U.S. Pat. No. 6.479,692 (the content thereof is hereby incor 
porated by reference in its entirety). 

Methods 

0158 
the formulations and compositions described herein. 
0159) 
method for making a tablet having a disintegration-time of 

The present invention includes methods for making 

In particular, the present invention relates to a 

not more than 10 minutes, the method comprising: 
(0160 

disintegrant together to form a mixture 
a. Mixing a poly(amino acid), delivery agent and 

0.161 b. Adding to the mixture a diluent and mixing. 
0162 c. Compressing the product. 

0163 Optionally, the method can additionally comprise 
and of the following: 

0.164 1. Sieving the mixture of parta. 
0.165 2. Adding a disintegrant and mixing after step b 
0166 3. Adding a lubricant and/or glidant prior to step 

C. 
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0167. An exemplary method is shown below in scheme 1: 

Scheme 1 

Step 1: Blend for 50 
revolutions 
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Blend I Recombinant Salmon 
Diffusion mixer se - calcitonin + 

5-CNAC (I) in weight ratio 
of 1:6 

Step 2: Sieve the material 
together through 0.25 mm 

Screen I 
Frewitt Oscillator 

screen (60 mesh). Rinse the 
screen with 5-CNAC (II) 

Step 3: Place ingredients 
into a diffusion blender and 
blend at for 150 rew 

mesh) + 

Crospovidone + 
Blend II -- 5-CNAC (III) + 

Diffusion mixer Aerosil 200 PH + Avice 
101 (I), sieved together 
through 0.85 mm screen (20 

Avicel 101 (II) 
Step 4: Sieve the blended 
material through 0.85 mm 
screen (20 mesh) 

Screen II 
Frewitt Oscillator 

Step 5: Blend the sieved 
material for 50 or 100 or 
150 rew 

Compress Step 6: Compression 
Fette 3090 

12 mm round flat faced beveled edge 
with NVR/984 embossing 

Temporary storage in polyethylene bags in fiber drums 
Final package: HDPE bottles 

0168. In one embodiment of the above method, the com 
pressing of the mixture into a tablet provides a tablet having 
a hardness of between 5 and 20 pa and such that the tablet has 
a disintegration time of not more than 10 minutes. 
0169. As mentioned above, when the poly(amino acid) is 
calcitonin, the formulation of the present invention may be 
used to treat a bone resorption disorder, Such as osteoporosis, 
osteolyisis or Paget's disease, for example, or an arthritic 
condition, such as osteoarthritis, for example. To this end, 
there is provided a method of preventing or/and treating a 
bone resorption disorder and/or an arthritic condition in a 
patient in need thereof comprising administering to said 
patient a therapeutically effective amount of the pharmaceu 
tical composition according to the present invention, where 
the poly(amino acid) is calcitonin, e.g. salmon calcitonin in 
free form or salt form and the disintegration time of the 
pharmaceutical composition is up to 10 mins. 
0170 In addition, the pharmaceutical composition of the 
present invention may be used, when containing the required 
poly(amino acid), e.g. calcitonin, in the following: 
1. A method of inhibiting resorption and normalizing turn 
over of sub-chondral bone in a patient in need thereof com 

Final Bend Sieved Mg stearate (0.85 
mm screen) 

prising administering to said patient a therapeutically effec 
tive amount of the pharmaceutical composition according to 
the present invention. 
2. A method of preserving and stimulating cartilage via a 
direct or indirect effect on chondrocytes in a patient in need 
thereof comprising administering to said patient a therapeu 
tically effective amount of the pharmaceutical composition 
according to the present invention. 
3. A method of inhibiting phospholipase A2 and/or collage 
nase activity in a patient in need thereof comprising admin 
istering to said patient a therapeutically effective amount of 
the pharmaceutical composition according to the present 
invention. 

4. A method of obtaining stimulatory effect onglycosami 
noglycan and/or proteoglycan synthesis in a patient in need 
thereof comprising administering to said patient a therapeu 
tically effective amount of the pharmaceutical composition 
according to the present invention. 
5. A method of acting on the inhomogeneity in density or 
stiffness of the subchondral bone in a patient in need thereof 
comprising administering to said patient a therapeutically 
effective amount of the pharmaceutical composition accord 
ing to the present invention. 
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6. A method of acting on the inflammatory process, leading to 
attenuations on pain in motion and related symptoms (e.g. 
circumference of knee, flexion angle of the knee, Swelling 
stiffness) in a patient in need thereof comprising administer 
ing to said patient a therapeutically effective amount of the 
pharmaceutical composition according to the present inven 
tion. 
7. A method to reduce the degenerative change in the joint in 
a patient in need thereof comprising administering to said 
patient a therapeutically effective amount of the pharmaceu 
tical composition according to the present invention. 

Combinations 

0171 In another aspect of the invention, the pharmaceuti 
cal composition according to the present invention may be 
administered with, e.g. include, a second drug Substance, 
where the said second drug Substance is, for example a second 
bone resorption inhibitor, bone forming drug or pain reducing 
drug. 
0172. Where the pharmaceutical composition according 
to the invention is administered with a second, third or fourth 
drug Substance, each Substance may be independently admin 
istered simultaneously, separately or sequentially in relation 
to the composition of the present invention. 
0173 Suitable second drug substances may include a cal 
citonin of different origin, e.g. salmon, (ASul-7)-eel or human 
calcitonin, a calcitonin analogue or derivative thereof, a ste 
roid hormone, e.g. an estrogen, a partial estrogen agonist or 
estrogen-gestagen combination, a SERM (Selective Estrogen 
Receptor Modulator) e.g. raloxifene, lasofoxifene, TSE-424, 
FC 1271, Tibolone (Livial O), vitamin D or an analogue 
thereofor PTH, a PTH fragmentor a PTH derivative e.g. PTH 
(1-84), PTH (1-34), PTH (1-36), PTH (1-38), PTH (1-31) 
NH2 or PTS 893, bisphosphonates (e.g. alendronate, risedr 
onate, Zoledronic acid, ibandronate); protease inhibitors, e.g. 
Cathepsin inhibitor, preferably a cathepsin K inhibitor; PTH 
releases SARMs (selective androgen receptor molecules): 
MMP inhibitors (metalloprotease inhibitors), strontium 
relate, COX-2 inhibitors, e.g. lumiracoxib (Prexige (E)), cele 
coxib (Celebrex0), rofecoxib (Vioxx (D), Valdecoxib (Bex 
traS)), etoricoxib (ArcoxiaG)), or mixed COX-1 and COX-2 
inhibitors, e.g. diclofenac. 
0.174 Thus, according to this aspect of the invention, there 

is provided a pharmaceutical combination comprising: 
a) a first agent which comprises a pharmaceutical composi 
tion comprising calcitonin, e.g. salmon, (ASu1-7)-eel or 
human calcitonin in free form or salt form, preferably in 
pharmaceutically acceptable oral delivery form, a delivery 
agent and a disintegrant, said pharmaceutical composition 
having a disintegration time of up to 10 minutes; and 
b) a co-agent which is bone resorption inhibitor, bone forming 
drug or pain reducing agent, e.g. as disclosed above. 
0.175. The term “pharmaceutical combination” as used 
herein means a product that results from the mixing or com 
bining of more than one active ingredient and includes both 
fixed and non-fixed combinations of the active ingredients. 
The term “fixed combination' means that the active ingredi 
ents, e.g. salmon calcitonin and a co-agent, are both admin 
istered to a patient simultaneously in the form of a single 
entity or dosage. The term “non-fixed combination” means 
that the active ingredients, e.g. salmon calcitonin and a co 
agent, are both administered to a patient as separate entities 
either simultaneously, concurrently or sequentially with no 
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specific time limits, wherein such administration provides 
therapeutically effective levels of the 2 compounds in the 
body of the patient. 
0176 Preferably the calcitonin, e.g. salmon calcitonin in 
free form or in pharmaceutically acceptable salt form, is 
co-administered with a protease inhibitor, e.g. cathepsin 
inhibitor, e.g. cathepsin K inhibitor. 
0177. As part of the above aspect of the invention, there is 
also provided a kit of parts for use in the prevention and/or 
treatment of a bone resorption disorder and/or an arthritic 
condition, said kit comprising: 
a) a first agent which is a calcitonin, e.g. salmon, (ASul-7)-eel 
or human calcitonin in free form or salt form, in pharmaceu 
tical composition having 
(i) a poly(amino acid) 
(ii) a delivery agent 
(iii) a disintegrant; and 
a disintegration time of up to 10 minutes; and 
b) a co-agent which is a bone resorption inhibitor, bone form 
ing drug or pain reducing agent, e.g. as disclosed above. 
0178. In addition, there are also provided co-administra 
tion methods for each of the methods (i) to (vii) above, where 
the methods comprise the co-administration of a therapeuti 
cally effective amount of the pharmaceutical composition 
according to the present invention, e.g. a pharmaceutical 
composition containing calcitonin, e.g. salmon calcitonin in 
free form or salt form, in a pharmaceutical composition hav 
ing a disintegration time of up to 10 minutes, and a second 
drug Substance, said second drug Substance being a bone 
resorption inhibitor, bone forming drug or pain reducing drug 
in free form or salt form. 
0179 The terms “co-administration' or “combined 
administration' or the like as utilized herein are meant to 
encompass administration of the selected therapeutic agents 
to a single patient, and are intended to include treatment 
regimens in which the agents are not necessarily administered 
by the same route of administration or at the same time. 

Dosages 

0180. When the pharmacologically active agent is salmon 
calcitonin, the appropriate dosage will, of course, vary 
depending upon, for example, the host and the nature and 
severity of the condition being treated. However, in general, 
satisfactory results will be obtained systemically at daily 
dosages of from about 0.5 ug/kg to about 10 g/kg animal 
body weight, preferably 1 lug/kg to about 6 ug/kg body 
weight. The pharmaceutical acceptable inactive excipients 
which are used in the pharmaceutical composition of calci 
tonin, e.g. in the oral pharmaceutical composition of calcito 
nin, may include polymers and inactive compounds which for 
example, aid the pharmaceutical composition or manufactur 
ing of the Solid oral dosage form contemplated by the present 
invention or which may aid the release of the solid oral com 
position in the gastro-intestinal environment. 
0181. The disclosure provides provision of a particular 
dosage range for a calcitonin, particularly a calcitonin in free 
or salt form, e.g. salmon calcitonin, which is efficacious and 
well tolerated, i.e. safe for a patient to take. 
0182 Preferred is a range from 0.15 mg to 2.5 mg, par 
ticularly from 0.4 mg to 2.5 mg of salmon calcitonin for a 
patient, e.g. human, e.g. an average human of about 70 kg. 
More preferred are doses around 1 mg, e.g. from 0.8 mg to 1.2 
mg. Also preferred are doses not more than 1 mg but at least 
0.4 mg. More preferred is a dose of about 1 mg, e.g. 1 mg. 
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Most preferred is a dose of between 0.5 mg and 1.1 mg, in 
particular, from 0.6 mg to 0.8 mg, more particularly a dose of 
from 0.15 mg to 0.4 mg, but especially a dose of 0.15 mg. The 
does may be administered once per day to a patient in need 
thereof. 
0183) To this end, the pharmaceutical compositions of the 
present invention may be used for the following: 

0184. A method of preventing or/and treating osteoar 
thritis in a patient in need thereof comprising adminis 
tering to said patient a pharmaceutical composition 
comprising between 0.4 and 2.5 mg, preferably between 
0.8 and 1.2 mg, most preferred about 1 mg. of a calcito 
nin, e.g. salmon calcitonin and having a disintegration 
time of up to 10 minutes. 

0185. A pharmaceutical composition comprising between 
0.4 and 2.5 mg, preferably between 0.8 and 1.2 mg, most 
preferred about 1 mg of a calcitonin, e.g. salmon calcitonin. 

0186 The use of a calcitonin, e.g. salmon calcitonin, in 
the manufacture of a medicament for the treatment and/ 
or prevention of a bone resorption disorder and/or an 
arthritic condition, wherein said medicament comprises 
calcitonin in an amount from 0.4 to 2.5 mg, preferably 
between 0.8 and 1.2 mg, most preferred about 1 mg. of a 
calcitonin, e.g., Salmon calcitonin where said pharma 
ceutical composition has a disintegration time of up to 
10 minutes. 

0187 Such oral delivery form is e.g. a pharmaceutical 
composition for oral delivery of Salmon calcitonin compris 
ing: 
(A) a therapeutically effective amount of said salmon calci 
tonin 

(B) at least one absorption enhancer effective to promote 
bioavailability of said salmon calcitonin 
said composition having a disintegration time of up to 10 
mins. 

0188 Examples of enhances include 5-CNAC, SNAC and 
fatty acids such as Na Caprate, Na Capralate. 
0189 The pharmaceutical compositions with which the 
usefulness of calcitonin in the treatment of osteoarthritis is 
shown, may be provided as a capsule including a soft-gel 
capsule, tablet, caplet, Suppository or other Solid oral dosage 
form, all of which can be prepared by methods well known in 
the art, provided that the composition has a disintegration 
time of up to 10 minutes. 
0190. In particularly preferred formulation of the present 
invention, the compositions have a disintegration time of up 
to 10 minutes. Or if tested in appropriate condition, it has 
more than 90% of content dissolved in 20 minutes. 
0191 In a general overview of the process of the present 
invention, the Solid pharmaceutical compositions may be pre 
pared by first grinding either the delivery agent or the delivery 
agent with any combination of the additional ingredients of 
the present composition to a micronized particle size. The 
micronized delivery agent or micronized delivery agent plus 
micronized additional ingredients of the present invention 
may then be further processed by conventional methods e.g. 
by blending a mixture of the active agent or active agents, the 
delivery agent, the crospovidone or povidone and/or other 
ingredients, kneading, and filling into capsules or, instead of 
filling into capsules, molding followed by further tableting or 
compression-molding to give tablets. In addition, a solid dis 
persion may be formed by known methods followed by fur 
ther processing to form a tablet or capsule. 
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0.192 Throughout the description and claims of this speci 
fication, the words “comprise' and “contain' and variations 
of the words, for example “comprising and “comprises'. 
means “including but not limited to’, and is not intended to 
(and does not) exclude other moieties, additives, components, 
integers or steps. 
0193 Throughout the description and claims of this speci 
fication, the singular encompasses the plural unless the con 
text otherwise requires. In particular, where the indefinite 
article is used, the specification is to be understood as con 
templating plurality as well as singularity, unless the context 
requires otherwise. 
0194 Features, integers, characteristics, compounds, 
chemical moieties or groups described in conjunction with a 
particular aspect, embodiment or example of the invention are 
to be understood to be applicable to any other aspect, embodi 
ment or example described herein unless incompatible there 
with. 

EXAMPLES 

0.195 The following examples serve to further illustrate 
the invention and will be readily understood by one of ordi 
nary skill in the art. The examples are not meant to be limiting 
of the present invention in any way. 

Example 1 

Pharmaceutical Composition 1 

0196) 

Ingredient Amount (mg) Percent 

Salmon calcitonin O.8 O16 
Micronized 5-CNAC 228 45.6 
Avicel PH 102(E) 241 47.94 
Crospovidone, NF 25 5 
Magnesium stearate 5 O.3 

Total 500 

0.197 Salmon calcitonin, 5-CNAC and crospovidone were 
blended together in a first blending step. Avicel PH 102 was 
screened and added to the mixture and blended in a second 
blending step. Magnesium Stearate was then added and the 
mixture was blended further in a final blending step. The final 
blend was compressed into a 500 mg tablet and evaluated in a 
Rhesus monkey. The results are shown in FIG. 5. 

Example 2 

Alternative Pharmaceutical Composition (3 
BATCHES) 

0198 The same composition as in Example 1 was made, 
i.e. a composition comprising: 

Ingredient Amount (mg) Percent 

Salmon calcitonin O.8 O16 
Micronized 5-CNAC 228 45.6 
Avicel PH 102(E) 241 47.94 
Crospovidone, NF 25 5 
Magnesium stearate 5 O.3 
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0199 However, in contrast to Example 1 Salmon calcito 
nin and Avicel PH 102 were blended in a first blending step. 
5-CNAC and crospovidone were then added to the first blend 
in a second blending step. Finally, Magnesium Stearate was 
added in a final blending step. 
0200. The final blend was then compressed at 3 different 
compression levels to obtain 3 different batches of tablets 
each having a different hardness, in order to provide 3 differ 
ent disintegration times: 
(i) 1 min 10 secs DT 
(ii) 5 mins 40 secs DT 
(iii) 8 mins 51 secs DT 

Example 3 
Alternative Pharmaceutical Composition 

0201 A similar blend was made to that of Example 1, 
except that an amount of Cab-o-sil was added to form a 
composition comprising: 

Ingredient Amount (mg) Percent 

Salmon calcitonin O.6 O.12 
Micronized 5-CNAC 228 45.6 
Avicel PH 102(E) 241 47.94 
Crospovidone, NF 25 5 
Cab-o-sil 1.5 O.3 
Magnesium stearate 5 1 
Total 500 

0202 Salmon calcitonin, 5-CNAC and crospovidone were 
blended in a first blending step. Avicel and Cab-o-sil were 
screened and added in a second blending step. Finally, Mag 
nesium Stearate was added in a final blending step. The final 
blend was compressed into a 500 mg tablet. The incorpora 
tion of Cab-o-sil improved the compression profile of the 
tablet. 

Example 4 
Alternative Pharmaceutical Composition 

0203. A composition was made as described in Example3, 
except that the composition comprised: 

Ingredient Amount (mg) Percent 

Salmon calcitonin O.8 O16 
Micronized 5-CNAC 228 45.6 
Avicel PH 102(E) 241 47.94 
Crospovidone, NF 25 5 
Cab-o-sil 1.5 O.3 
Magnesium stearate 5 1 
Total 500 

Example 5 

Alternative Pharmaceutical Composition 
0204 

Ingredient Amount (mg) Percent 

Recombinant O6 O.12 
Salmon calcitonin 
5-CNAC (I) 1.2 0.24a 
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-continued 

Ingredient Amount (mg) Percent 

5-CNAC (II) 226.8 45.36b 
Avicel PH 101 (I) 15a 3a 
Avicel PH 101 (II) 224.9b 44.9b 
Crospovidone 25 5 
Aerosil 200PH 1.5 O.3 
Magnesium stearate 5 1.O 

Total tablet weight (mg) 500 100 

0205 Unit weight (a+b) listed as 5-CNAC disodium salt, 
corresponding to combined weight of 200 mg 5-CNAC free 
acid. 
(0206 Unit weight (a+b) of Avicel PH 101 (I) and (II) 
corresponds to combined weight of Avicel PH 101. 

Example 6 
Alternative Pharmaceutical Composition 

0207 

Ingredient Amount (mg) Percent 

Recombinant O.8 O16 
Salmon calcitonin 
5-CNAC (I) 4.8a. 2.1a. 
5-CNAC (II) 4.8b 2.1b 
5-CNAC (III) 218.4c 41.4c 
Avicel PH 101 (I) 15a 3a 
Avicel PH 101 (II) 224.7b 44.9b 
Crospovidone 25 5 
Aerosil 200PH 1.5 O.3 
Magnesium stearate 5 1.O 

Total tablet weight (mg) 500 100 

0208 Unit weight (a+b+c) listed as 5-CNAC disodium 
salt, corresponding to combined weight of 200 mg 5-CNAC 
free acid. 
(0209 Unit weight (a+b) of Avicel PH 101 (I) and (II) 
corresponds to combined weight of Avicel PH 101. 
0210. The process for preparation of the above formula 
tions are similar to that of the one described in Example 1. 
However, an alternative Example process for the formation of 
the compositions of the Examples, in particular of Examples 
5 and 6 is described below: 
0211 1. Weigh 0.25g of sGT DS: 
0212 2. Blend with Part I of 5-CNAC: 
0213 3. Sieve blended material from Step 2 through #60 
(0.25 mm) screen; 

0214. 4. Rinse the screen from Step 3 with Part II of 
5-CNAC; 

0215 5. Sieve Aerosil 200PH and Part I of Avicel PH101 
through #20 (0.85 mm) mesh screen; 

0216 6. Add Avicel PH101 (Part II), sieved material from 
Step 5, 5-CNAC (Part III), sieved material from Step 4, 
Crospovidone into diffusion blender and blend for 150 
revolutions; 

0217 7. Sieve the blended material through #20 mesh 
(0.85 mm) screen; 

0218 8. Sieve Mg Stearate through #20 mesh (0.85 mm) 
screen and add to blend from Step 7: 

0219. 9. Lubrication for 50 revolutions 
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0220 
tablets and emboss. 

10. Compress the blend into 12 mm round FFBE 

0221 All the equipment used are the same as described in 
Example 1. 

Example 7 
Primate Administration 

0222. The following tablets were prepared by the methods 
as hereinbefore described and tested on Rhesus monkeys. 

Batch A 

1. 0.8 mg, DT2 m35s, Force 8.5 kN 
2. 0.8 mg, DT 5 m40s, Force 11.2 kN 
3. 0.8 mg, DT 8 m34s, Force 12.1 kN 

Batch B 

1. 0.6 mg, DT 3 m40s-5 m35s, Force 8 kN 
2. 0.6 mg, DT 6 m15 s-7 mS5 s, Force 9 kN 
3. 0.6 mg, DT 9 m, Force 10.2 kN 

Batch C 

1. 0.8 mg, DT2 m Force 8.3 kN 

0223) The Rhesus monkeys fast overnight prior to dosing 
and are restrained in chairs fully conscious, for the duration of 
the study period. One tablet each Batch is administered to 
each monkey via a gavage tube followed by 10 mL of water. 
Rhesus monkey blood samples are collected immediately 
before administration and at 0.25, 0.5,0.75, 1, 1.5, 2, 3, 4, 5, 
and 6 hours after administration. Resulting plasma salmon 
calcitonin for each dose and for each monkey is determined 
by radio-immunoassay. 
0224 For each monkey, the primate plasma salmon calci 
tonin (SCt) for one batch and one time period, mean plasma 
SCt concentrations for all monkeys for one batch and one 
time period, Standard Deviation (SD) of plasma SCt concen 
trations for one batch and one time period, and Standard Error 
of the Mean (SEM) for plasma SCt concentrations for all 
monkeys for one batch and one time period are calculated and 
reported in FIG. 5. 

1. An oral pharmaceutical composition in the Solid phase 
comprising: 

iv. a poly(amino acid); 
V. a delivery agent; and, optionally, 
vi. a diluent; 
wherein the composition has a disintegration time of no 

more than 10 minutes and a dissolution of >80% at 20 
minutes. 

2. An oral pharmaceutical composition in the Solid phase 
comprising: 

vii. a poly(amino acid); 
viii. a delivery agent; and, optionally, 
ix. a diluent; 
wherein the composition has a disintegration time of no 

more than 6 minutes and a dissolution of >90% at 20 
minutes. 

3. The composition of claim 1 which has a disintegration 
time of no more than 2 minutes. 

4. The composition of claim 1, additionally comprising a 
disintegrant. 

5. The composition of claim 1, additionally comprising an 
agent that decreases disintegrantion time by effervescent and/ 
or other means 
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6. The pharmaceutical composition of claim 1 having a 
dissolution time of >80% at no more than 20 minutes in 
gastric media. 

7. The pharmaceutical composition of claim 1, which is in 
form of a compressed tablet, wherein the tablet has a hardness 
of between 3 Kp and 20 Kp. 

8. The pharmaceutical composition of a claim 7, which is in 
form of a compressed tablet, wherein the tablet has a hardness 
of between 5 Kp and 15 Kp. 

9. The pharmaceutical composition of claim 8 having a 
disintegration time of less than 1 minute and a hardness of 
between 5 Kp and 7 Kp. 

10. The composition of claim 1, wherein the poly(amino 
acid) is a polypeptide hormone. 

11. The composition of claim 10, wherein the hormone is 
calcitonin. 

12. The composition of claim 11, wherein the calcitonin is 
salmon calcitonin. 

13. The composition of claim 11 comprising a calcitonin in 
a therapeutically effective amount in free or salt form that 
provides a peak plasma concentration (C) of no less than 
400 pg/mL and/or a reduction in plasma calcium level of 
>20% in 6 hours in primate animal models, in particular 
monkeys. 

14. The composition of claim 13, wherein the C is no 
less than 800 pg/mL. 

15. The composition of claim 13, wherein the C is no 
less than 1000 pg/mL. 

16. The composition of claim 11, comprising a therapeu 
tically effective amount of a calcitonin in free or salt form in 
a dosage range of between 0.15 mg and 2.5 mg. 

17. The composition according to claim 16, wherein the 
dosage range is of between 0.15 mg and 0.4 mg. 

18. The composition of claim 1, wherein the delivery agent 
is 5-CNAC. 

19. The composition of claim 4, wherein the disintegrant is 
crospovidone and/or povidone. 

20. The composition of claim 1, wherein the composition 
additionally comprises one or more of a thickening agent, a 
stabilizer and a dry binder. 

21. The pharmaceutical composition of claim 1 where the 
tablet has a weight of 500 mg. 

22. The pharmaceutical composition of claim 1, compris 
1ng: 

X. Salmon calcitonin 0.03 to 0.5 wt % 
Xi. Micronized 5-CNAC 5 to 80 wt % 
Xi. AVicel PH 102 or 101 0 to 70 wt % 
xiii. Crospovidone, NF 0 to 10% 
xiv. Magnesium stearate 0 to 1.5 wt % 
XV. Cab-o-sil 0 to 1.5% 
where the total percentages add up to 100. 
23. A pharmaceutical combination comprising 
Xvi. the composition of claim 1; and 
Xvii. a co-agent, which is a bone resorption inhibitor. 
24. The combination of claim 23, where the co-agent is a 

cathepsin K inhibitor. 
25. A method of manufacturing an oral pharmaceutical 

composition comprising the steps 
Xviii. Blending a poly(amino acid), a carrier and a disinte 

grant to make a first blend; 
xix. optionally blending a dry binder to the first blend to 
make a second blend; 

XX. optionally blending a stabilizer to the second blend to 
make a third blend; and 
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XXi. compressing the third blend into a tablet having a 
hardness of 5 Kp to 20 Kp. 

26. A method of treating a disease caused by abnormal 
bone resorption in a patient in need thereof, comprising 
administering to said patient a therapeutically effective 
amount of the pharmaceutical composition of claim 1. 

27. The method of claim 26, where the disease is 
osteoporosis. 

28. A method of treating an arthritic disease in a patient in 
need thereof, comprising administering to said patient a 
therapeutically effective amount of the pharmaceutical com 
position of claim 1. 

29. The method of claim 28, where the disease is osteoar 
thritis. 

30. A method of determining the absorption properties of a 
composition according to claim 1, comprising 

XXii. determining the dispersion time; and 
XXiii. correlating the dispersion time to the dissolution 

time. 
31. A method of pre-determining peak plasma concentra 

tion (C) of an active ingredient in a patient to be treated 
with an oral pharmaceutical composition comprising said 
active ingredient and a delivery agent which method com 
prises adjusting the disintegration time of the pharmaceutical 
composition and/or the dissolution time of the active ingre 
dient such as to provide a favorable microenvironment in the 
gastro intestinal tract for the dissolution of the active ingre 
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dient in the intestine in order to optimize absorption of the 
active ingredient and to achieve a therapeutically effective 
peak plasma concentration of the active ingredient in the 
blood plasma. 

32. The method according to claim 31, wherein the active 
ingredient is calcitonin, particularly salmon calcitonin. 

33. The method according to claim 32, wherein the peak 
plasma concentration is no less than 400 pg/mL. 

34. The method according to claim 31, wherein the oral 
pharmaceutical composition is provided in the form of a 
tablet and the disintegration time is adjusted by adapting the 
hardness of said tablet. 

35. The method according to claim 34, wherein the hard 
ness is in a range of between 3 Kp and 20 Kp. 

36. The method according to claim 34, wherein the disin 
tegration time is less than 10 minutes. 

37. The method according to claim 36, wherein the disin 
tegration time is less than 1 minutes. 

38. The method according to claim 31, wherein the favour 
able microenvironment in the gastro intestinal tract for the 
dissolution of the active ingredient in the intestine is provided 
by the addition of 5-CNAC to the composition. 

39-43. (canceled) 
44. The composition of claim 4, wherein said disintegrant 

is a Superdisintegrant. 


