TREATMENT OF TYPE 2 DIABETES WITH A COMBINATION OF DPIV INHIBITOR AND
METFORMIN OR THIAZOLIDINEDIONE FIELD OF THE INVENTION This invention relates to a
therapeutic method for glycaemic control, in particular to a method for 5the treatment of type 2
diabetes. BACKGROUND ART Diabetes mellitus is a chronic metabolic disorder characterized by the
presence of hyperglycaemia (raised blood glucose concentrations). It may be divided into four general
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10The current treatment paradigm in type 2 diabetes is to commence therapy with one class of oral
agent, following 'failure' of diet and exercise, with addition of a second (and later a third) class of agent
only when glycaemic control is no longer adequate on the initial agent(s), i.e. the treatment comprises
first-line monotherapy followed by second-line combination therapy followed by third-line combination
therapy. Thus, for example, the DPIV inhibitor sitagliptin phosphate (Januviaml) is approved for use in
the US in 15 combination with metformin or a PPARYy agonist only when the metformin or PPARy
agonist alone, with diet and exercise, does not provide adequate glycaemic control. Currently, no DPIV
inhibitorsraéedikensost tonsien dhrgeowshaomnnenermaatintdiaiapy wdtkfaeeondsiasmahanti-diabetic
agent ongdgitiation of oral therapy, after ‘failure’ of diet and exercise, in type 2 diabetes. There is a need
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First-line therapy is defined as the first course of phammaceutical treatment used against a disease,
40  thus in the present case it represents the first pharmacological intervention to treat type 2 diabetes ina
patient diagnosed as having inadequate glycaemic control. In a type 2 diabetic patient this will generally



The invention provides significant advantages over traditional therapies for glycaemic control, including
the possibility for: greater blood glucose lowering than with monotherapy e.g. using metformin or a
TZD alone, this 25is advantageous because there is no lower threshold for the benefits of glucose
lowering and current agents have modest efficacy; targeting of the two main pathophysiological
defects in type 2 diabetes (insulin resistance and beta-cell dysfunction) simultaneously;

maximisation of the opportunity for early positioning in the treatment continuum of a therapy 30which
reduces decline in beta-cell function; and/or reduced risk of hypoglycaemia or weight gain. In
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antidiabetic agent, e.g. metformin or a thiazolidinedione alone.

The invention represents a fundamental paradigm shift away from the traditional approach of
only adding additional pharmacological therapy, i.e. a second therapeutic agent, when the initial
20 pharmacological therapy is considered to be “failing’, i.e. not providing adequate glycaemic control in the
patient.

The invention provides significant advantages over traditional therapies for glycaemic control
including the possibility for: :

- greater blood glucose lowering than with monoﬂlerapy e.g. using metformin or a TZD alone, this

25 is advantageous because there is no lower threshold for the benefits of glucose lowering and
current agents have modest efficacy; '
- targeting of the two main pathophysiological defects in type 2 diabetes (insulin resistance and
beta-cell dysfunction) simultaneously;
- maximisation of the opportunity for early positioning in the treatment continuum of a therapy
30 which reduces decline in beta-cell function; and/or

- reduced risk of hypoglycaemia or weight gain.

In accordance with the invention coadministration of the DPIV inhibitor and metformin or a
thiazolidinedione includes administration of a formulation which includes both the DPIV inhibitor and
metformin or a thiazolidinedione, or the essentially simultaneous, sequential or separate administration of

35  separate formulations of the DPTV inhibitor and metformin or a thiazolidinedione.

In accordance with the invention the DPIV inhibitor is preferably administered in combination
with metformin. As referred to in the present application “metformin” includes any pharmaceutically
acceptable salt of metformin e.g. the hydrochloride salt.

As referred fo in the present application “thiazolidinedione™ and the specific examples of

40  thiazolidinediones referred to below includes any pharmaceutically acceptable salts of thiazolidinediones.



WO000/34241, W001/34594, W001/40180, W001/55105, W001/52825, W001/68603, W001/72290,
W001/81304, W001/81337, W001196295, W001/97808, W002/02560, W002/08090, W002/14271,
W002/30890, W002/30891, W002/38541, W002/51836, W002/53548, W002/62764, W002/66627,
WO002/67918, W002/68420, W002/76450, W002/83109, W002/83128, W003/00181, W003/00181,
WO003/00250,

Suitable TZDs for use in accordance with the invention include (+)-5-[{4-[(3 4-dihydro-6-
hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-ylmethoxylphenyljmethyl}-2,4-thiazolidinedione
(troglitazone), 5-[4-[(1-methylcyclohexyl)methoxyJbenzyl]thiazolidine-2.4-dione {ciglitazone}, 5-[4-[2-
(5-ethylpyridin-2-ylethoxylbenzyllthiazolidine-2 4-dione (pioglitazone), 5-{(2-benzyl-2,3-

5  dihydrobenzopyran)-5-yimethyl)thiazolidine-2 4-dione (englitazone) and 5-{4-[2-(N-methyl-N-(2~
pyridyl)amino)ethoxylbenzylithiazolidine-2,4-dione (rosiglitazone) and pharmaceutically acceptable salts
thereof. ' '

Preferred TZDs are 5-[4-[2-{5-ethylpyridim-2-yDethoxyJbenzyljthiazolidine-2 4-dione
(pioglitazone), (+)-5-{{4-{(3,4-dihydro-6-hydroxy-2,5,7 8-tetramethyl-2H-1-benzopyran-2-

10  ylmethoxy]phenylimethyl]-2,4-thiazolidinedione (froglitazone) and 5-[4-[2-(N-methyl-N-(2~
pynidyl)amine)ethoxy]benzyljthiazolidine-2,4-dione (rosiglitazone) and salts thereof. A particularly
preferred TZD is 5-{4-[2-(N-methyl-N-(2-pyridyl)amino)ethoxy Jpenzyljthiazolidine-2 4-dione
(rosiglitazone) and pharmaceutically acceptable salts thercof.

DPIV inhibitors bind to DPIV and inhibit DPIV enzyme activity. The DPIV inhibitor for use in

15  the method of the invention is preferably a small molecule DPIV inhibitor. As referred to in the present
application “DPIV inhibitor” includes any pharmaceutically acceptable salts of DPTV inhibitors, .

Examples of DPIV inhibitors include compounds disclosed in the folowing patent applications:
WO95/15309, WO95/29691, WOQ98/18763, WOOB/19998, WO99/25719, WO99/38501, W099/46272,
WO99/61431, W0O99/62014, W(O99/67278, WO99/67279, WO0(/34241, WO01/34594, WO01/40180,

20 WO01/55105, W0D1/52825 WOO01/68603, WOO01/72290, WO01/81304, WO01/81337, WO01/96295,
WOO01/97808, WO002/02560, WO02/08090, W0O02/14271, WO02/30890, WO02/30891, WO02/38541,
WO02/51836, WO02/53548, WO02/62764, WOU2/66627, WOU2/67918, WO02/68420, WO02/76450,
WO02/83109, W002/83128, WO03/00181, W003/00181, WO03/00250, WO03/02530, WO03/02531,
WO03/02553, WO03/02942, W03/03250, WO03/03727, WO03/04496, WO03/04498, WO03/104229,

25 WO03/24965, WO03/35057, WO03/35067, W003/04498, WO03/33524, WO03/33671, WO03/37327,
WO03/55881, WOO03/57144, WQO03/57200, WO03/57666, WO03/68748, WOU03/68757, WO03/74500,
WO03/84940, WO03/92605, WO03/101449, WO03/101958, W003/106456, WO04/16587,
WO04/16840, WO04/18468, W04/18469, WO04/24184, WO04/26822, WO04/33455, WO04/37169,
WOO04/37181, WO04/41795, WO04/43940, WO04/46106, WO04/46148, WOB4/48352, W(004/50022,

30  WO04/50658, WO04/52850, WO04/103276, WOG4/112701, WO05/12249, W0O05/12308, WO05/12312,
WO005/16911, WO05/19168, W(Q05/25554, WO05/26148, WOQ5/30751, WQ05/37779, WO05/37828,
WO05/40095, WO05/42533, WO03/42488, W0O05/44195, WOO05/47297, WO(05/51949, WO05/51950,
WO05/56541, W005/56013, WO05/56003, WO05/58849, WOQ5/58501, WOQ5/63750, WO05/73186,
WOO05/75421, WO05/75426, WO05/77900, WOO05/82506, WO(05/82847, WOD5/82349, WO05/82348,

35  WO05/85246, WOO0S5/87774, WOO5/87235, WO05/95343, WO05/95381, WO05/95339, W005/97798,
WO05/100334, WO05/108382, WO05/113510, WO05/116012, WO05/11614, WO05/11629,
WO05/118555, W((5/120494, EP12453568, EP1258476, EP1258480, EP1338595, JP2002265439 and
IP2003300977.

For the avoidance of doubt, the examples disclosed in each of the above mentioned publications

40  are specifically incorporated herein by reference in their entirety, as individuaily disclosed compounds,
especially concerning their stracture, use and synthesis.



WO003/02530, W003/02531, W003/02553, W003/02942, W003/03250, W003/03727, W003/04496,
WO003/04498, W003/104229, W003/24965, W003/35057, W003/35067, W003/04498, W003/33524,
W003/33671, W003/37327, W003/55881, W003/57144, W003/57200, W003/57666, W003/68748,
WO003/68757, W003/74500, W003/84940, W003/92605, W003/101449, W003/101958, W003/106456,
WO004/16587, W004/16840, W004/18468, W004/18469,

Examples of specific DPIV inhibitors include sitagliptin, vildagliptin, saxagliptin, denagliptin and
alogliptin and salts thereof.

A preferred DPIV inhibitor for use in the method of the invention is glutaminyl thiazolidine or a
pharmaceutically acceptable salt thereof, e.g. the hydrochloride salt, see International Patent Application

5 No. W0O03/072556.

Preferred combinations for use in the method of the invention include the following:

glutaminy! thiazolidine, or a pharmaceutically acceptable salt thereof, and metformin;
glutaminyl thiazolidine, or a pharmaceutically acceptable salt thereof, and a
thiazolidinedione;

10 - glutaminyl thiazolidine, or a pharmaceutically acceptable salt thereof, and troglitazone,

ciglitazone, pioglitazone, englitazone or rosiglitazone; and
glutaminyl thiazolidine, or a pharmaceutically acceptable salt thereof, and rosiglitazone.

Preferred embodiments of the invention thus include:

- amethod for the treatment of type 2 diabetes in a mammal which method comprises

15 administering a combination of glutarniny1 thiazolidine or a pharmaceutically acceptable salt thereof,
and metformin as first-line therapy, to a human that has failed to achieve adequate glycaemic control
using diet, weight reduction and/or exercise alone; and

- a method for the treatment of type 2 diabetes in a mammal which method comprises
administering a combination of glutaminyl thiazolidine or a pharmaceutically acceptable salt thereof,

20  and a thiazolidinedione as first-line therapy, to0 a human that has failed to achieve adequate glycaemic
control using diet, weight reduction and/or exercise alone.

- amethod for the treatment of type 2 diabetes in a mammal, such as a human, which mammal
has not previously been treated with an antidiabetic agent, e.g. metformin or a thiazolidinedione alone,
which method comprises administering a combination of glutaminy! thiazolidine or a pharmaceutically

. 25 acceptable salt thereof, and metformin to said 2 mammal.
- amethod for the treatment of type 2 diabetes in 4 mammal, such as a human, which mammal
-has not previously been treated with an antidiabetic agent, e.g. metformin or a thiazolidinedione alone,
which method comprises administering a combination of glutaminy! thiazolidine or a pharmaceutically -
acceptable salt thereof, and a thiazolidinedione fo said a marmmal.

30 The DPIV inhibitor and the metformin or thiazolidinedione are each administered in a
pharmaceutically acceptable form, including pharmaceutically acceptable derivatives such as
pharmaceutically acceptable salts, esters and solvates thereof, as appropriate of the relevant
pharmaceutically active agent. In certain instances herein the names used for the active agent may relate
to a particular pharmaceutical form of the relevant active agent. It will be understood that the use of all

35  pharmaceuticaily acoeptable forms of the active agents per se is encompassed by this invention,

Pharmaceutically acceptable salts of the preferred DPTV inhibitor glutaminyl thiazolidine include
acid addition salts, i.e. where the amino acid basic side chain is protonated with an inorganic or organic
acid. Representative organic and inorganic acids include hydrochloric, hydrobromic, perchloric, sulfuric,
nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric,

40  benzoic, mandelic, methanesulfonic, hydroxyethanesulfonic, benzenesulfonic, oxalic, pamoic, 2-
naphthalenesulfonic, p-toulenesulfonic, cyclohexanesulfamic, salicylic, saccharinic, trifluoroacetic,



WO004/24184, W004/26822, W004/33455, W004/37169, W004/37181, W004/41795, W004/43940,
WO004/46106, W004/46148, W004/48352, W004/50022, W004150658, W004/52850, W004/103276,
WO004/112701, W005/12249, W005/12308, W005/12312, W005/16911, W005/19168, W005/25554,
WO005/26148, W005/30751, W005/37779, W005/37828, W005/40095, W005/42533, W005/42488,
W005/44195, W005/47297, W005/51949, W005/51950, W005/56541,

sulfinic and 3,5-di-tert-butylbenzoic acid. Preferred acid addition salts include the fumarate, benzoate,
maleinate, oxalate, 3,5-di-tertiary-butylbenzoate, salicylate, acetate and hydrochloride salts, especially the
* hydrochloride salt.
The DPIV inhibitor and the metformin or thiazolidinedione are preferably administered orally. In
5  particular they are preferably formulated in unit doses for administration once, twice or three times a day.
When the DPIV inhibitor is ghataminy] thiazolidine or a salt thereof it is preferably administered two or
three times a day.

To prepare the pharmaceutical compositions for use in the methods of the invention the active
agents are intimately admixed with & pharmaceutical carrier according to conventional pharmaceutical

10 compounding techniques, which carrier may take a wide variety of forms depending of the form of
preparation desired for administration, e.g. oral or parenteral such as intramuscular. In preparing
compositions in oral dosage form, any of the usual pharmaceutical media may be employed. Thus, for
Heuid oral preparations, such as for example, suspensions, elixirs and solutions, saitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents and the

15 like; for solid oral preparations such as, for example, powders, capsules, gelcaps and tablets, suitable
carriers and additives include starches, sugars, diluents, granulating agents, lubricants, binders,
disintegrating agents and the like. Because of their ease in administration, tablets and capsules represent
the most advantageous oral dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. If desired, tablets may be sugar coated or enteric coated by standard technigues. For

20  parenterals, the carrier will usually comprise sterile water, through other ingredients, for example, for
purposes such as aiding solubility or for preservation, may be included.

Injectable suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical compositions herein will contain,
per dosage unit, e.g. tablet, capsule, powder, injection, teaspoonful and the like, an amount of the active

25  agent necessary to deliver a therapeutically effective amount. The dosages, however, may be varied
depending upon the requirement of the patients, the severity of the condition being treated and the
compound being employed. The use of either daily administration or post-periodic dosing may be
employed. '

Preferably these compositions are in unit dosage form such as tablets, pills, capsules, powders,

30  granules, sterile parenteral solutions or suspensions, metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories; for oral parenteral, intranasal, sublingual or rectal administration, or
for administration by inhalation or insufflation. For preparing solid compositions such as tablets, the
principal active agent is mixed with a pharmaceutical carrier, e.g. conventional tableting ingredierits such
as corn starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or

35  gums, and other pharmaceutical diluents, e.g. water, to form a solid preformulation composition
containing a homogeneous mixture of the active agent(s). When referring to these preformulation
compositions as homogeneous, it is meant that the active agent is dispersed evenly throughout the
composition so that the composition may be readily subdivided into equally effective dosage forms such
as tablets, pills and capsules. This solid preformulation composition is then subdivided into unit dosage

40  forms of the type described above.



WO005/56013, W005/56003, W005/58849, W005/58901, W005/63750, W005/73186, W005/75421,
WO005/75426, W005/77900, W005/82906, W005/82847, W005/82349, W005/82348, W005/85246,
WO005/87774, W005/87235, W005/95343, W005/95381, W005/95339, W005/97798, Examples of
specific DPIV inhibitors include sitagliptin, vildagliptin, saxagliptin, denagliptin and alogliptin and salts
thereof. A preferred DPIV inhibitor for use in the method of the invention is glutaminyl thiazolidine
or a pharmaceutically acceptable salt thereof, e.g. the hydrochloride salt, see International Patent
Application 5 No. W003/072556. Preferred combinations for use in the method of the invention include
the following: - gisieRvnylithiazalicined or ahabaacpuicalxAcsapiabinsa bihegaland metformin;
glutanainyhihinzelifinge-apha macauticrl nassrPIRbIR saltshereok, and: ahiazalidinggipne; 10-
glutaminylfhiazaligiienOfha RARBNASRUHE A seseRiehls SAILIRE Bal-276L ooliarons.Siglitazone,
piogltazang.gpaliagane-Atosiatiaanenand rolamiNRIRTOId 06, haReHIREUHGR Y
accegtablg, zalt NG99l AR ARIAAEONG.: beistes ek ediments,of the ipvention thus include:
for such enteric Iayers or coatings, such materials including a number of polymeric acids with such
materials as shellac, cety] alcohol and cellulose acetate.
Liquid forms in which the DPIV inhibitor and the metformin or thiazolidinedione may be
incorporated for administration orally or by injection include, aqueous solutions, suitably flavoured
10 syrups, aqueous or oil suspensions, and flavoured emulsions with edible oils such as cottonseed oil,
sesame oil, coconut oil or peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic and natural goms such as
tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose,
polyvinylpyrrolidone or gelatin and the like. Forms useful for parenteral administration include sterile
15 solutions, emulsions and suspensions. Isotonic preparations which generally contain suitable
preservatives are employed when intravenons administration is desired.
The method of treating type 2 diabetes as described in the present invention may also be carried
out using a pharmaceutical composition comprising a DPIV inhibitor, optionally in combination with
metformin or a ﬁaiaziolidinedione, and a pharmaceutically acceptable carrier. The pharmaceutical
20  composition may be constituted into any form suitable for the mode of administration selected. Carriets
include necessary and inert pharmaceutical excipients, including, but not limited to, binders, suspending
agents, lubricants, flavorants, sweeteners, preservatives, dyes, and coatings. Compositions suitable for
oral administration include solid forms, such as pills, tablets, caplets, capsules (each including immediate
release, timed release and sustained release formulations), granules, and powders, and liquid forms, such
25  as solutions, syrups, elixirs, emulsions, and suspensions. For instance, for oral administration in the form
of a tablet or capsule, the active agents can be combined with an oral, non-toxic pharmacentically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover, when degired or
necessary, suitable binders; lubricants, disintegrating agents and coloring agents can also be incorporated
into the mixture, Suitable binders include, without limitation, starch, gelatin, natural sugars such as
30  glucose or betalactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and the
like. Disintegrators include, without limitation, starch, methy! cellulose, agar, bentonite, xanthan gum and
the like. .
The DPIV inhibitor and metformin or a thiazolidinedione may be administered in any of the
35  foregoing compositions and according to dosage regimens whenever glycaemic control is required.
Optimal dosages to be administered may be readily determined by those skilled in the art, and
will vary with the particular active agent used, the mode of administration, the strength of the preparation,
the mode of administration, and the advancement of disease condition. In addition, factors associated with
the particular patient being treated, including patient age, weight, diet and time of administration, will
40  result in the need to adjust dosages.




a method for the treatment of type 2 diabetes in a mammal which method comprises 15 administering
a combination of glutaminyl thiazolidine or a pharmaceutically acceptable salt thereof, and metformin
as first-line therapy, to a human that has failed to achieve adequate glycaemic control using diet,
weight reduction and/or exercise alone; and - a method for the treatment of type 2 diabetes in a
mammal which method comprises administering a combination of glutaminyl thiazolidine or a
pharmaceutically acceptable salt thereof, 20and a thiazolidinedione as first-line therapy, to a human
that has failed to achieve adequate glycaemic control using diet, weight reduction and/or exercise
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per dosage unit, e.g. tablet, capsule, powder, injection, teaspoonful and the like, an amount of the
active 25 agent necessary to-deliver a therapeutically effective amount. The dosages, however, may
be varied depending upon the requirement of the patients, the severity of the condition being treated
and the compound being employed. The use of either daily administration or post-periodic dosing may
be employed. Preferably these compositions are in unit dosage form such as tablets, pills, capsules,
powders, 30granules, sterile parenteral solutions or suspensions, metered aerosol or liquid sprays,
drops, ampoules, autoinjector devices or suppositories; for oral parenteral, intranasal, sublingual or
rectal administration?isefiorsathalidistrdtiom bininhbtativrms indpfflatiepplEaioprépaiingisolid
compositipndisaith. as: taidat dctipopriddip alfaetiveaafentl sndiixadwitt epharmageulical catier, e.g.
conventianalitablgtinticingredie s sueheascerarsiarbhclaeigery siesase, sorbitol, talc, stearic acid,
magnesium stearate, dicalcium phosphate or 35gums, and other pharmaceutical diluents, e.g. water,
to form a solid preformulation composition containing a homogeneous mixture of the active agent(s).
When referring to these prefonnulation compositions as homogeneous, it is meant that the active
agent is dispersed evenly throughout the composition so that the composition may be readily
subdivided into equally effective dosage forms such as tablets, pills and capsules. This solid
preformulation composition is then subdivided into unit dosage 40forms of the type described above.
Tablets or pills can be coated or otherwise compounded to provide a dosage form affording the
advantage of prolonged action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the former. The two
components can be separated by an enteric layer which serves to resist disintegration in the stomach
and permits the inner 5 component to pass intact into the duodenum or to be delayed in release. A
variety of materials can be used for such enteric layers or coatings, such materials including a number
of polymeric acids with such materials as shellac, cetyl alcohol and cellulose acetate. Liquid forms in
which the DPIV inhibitor and the metformin or thiazolidinedione may be incorporated for administration
orally or by injection include, aqueous solutions, suitably flavoured 10syrups, aqueous or oil
suspensions, and flavoured emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil
or peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable dispersing or suspending
agents for aqueous suspensions, include synthetic and natural gums such as tragacanth, acacia,
alginate, dextran, sodium carboxymethylcellulose, methylcellulose, polyvinylpyrrolidone or gelatin and
the like. Forms useful for parenteral administration include sterile 15solutions, emulsions and
suspensions. Isotonic preparations which generally contain suitable preservatives are employed when
intravenous administration is desired. = The method of treating type 2 diabetes as described in the
present invention may also be carried out using a pharmaceutical composition comprising a DPIV
inhibitor, optionally in combination with metformin or a thiazolidinedione, and a pharmaceutically
acceptable carrier. The pharmaceutical 20 composition may be constituted into any form suitable for
the mode of administration selected. Carriers include necessary and inert pharmaceutical excipients,
including, but not limited to, binders, suspending agents, lubricants, flavorants, sweeteners,
preservatives, dyes, and coatings. Compositions suitable for oral administration include solid forms,
such as pills, tablets, caplets, capsules (each including immediate release, timed release and
sustained release formulations), granules, and powders, and liquid forms, such 25as solutions, syrups,
elixirs, emulsions, and suspensions. For instance, for oral administration in the form of a tablet or
capsule, the active agents can be combined with an oral, non-toxic pharmaceutically acceptable inert
carrier such as ethanol, glycerol, water and the like. Moreover, when desired or necessary, suitable
binders; lubricants, disintegrating agents and coloring agents can also be incorporated into the
mixture. Suitable binders include, without limitation, starch, gelatin, natural sugars such as 30 glucose
or betalactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth or sodium
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride and
the like. Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan
gum and the like. The DPIV inhibitor and metformin or a thiazolidinedione may be administered in any
of the 35 foregoing compositions and according to dosage regimens whenever glycaemic control is
required.  Optimal dosages to be administered may be readily determined by those skilled in the art,
and will vary with the particular active agent used, the mode of administration, the strength of the
preparation, the mode of administration, and the advancement of disease condition. In addition, factors
associated with the particular patient being treated including patient age, weight, diet and time of
administration, will 40result in the need to adjust dosages.



Suitable dosages, including especially unit dosages, of the active agents to be used in the method of
the invention include the known dosages including unit doses for these compounds as described or
referred to in reference text such as the British and US Pharmacopoeias, Remington's Pharmaceutical
Sciences (Mg“&wm@ﬂ?ﬁg Co), Martindale The Extra Pharmacopoeia (Lo%ﬂgr? 8BHarmaceutical
5 Press) (for example see the 31st Edition page 341 and pages cited therein) or the above mentioned
publications.  Suitable doses of DPIV inhibitors include those described in the relevant publications
mentioned above. Suitable unit doses of the preferred DPIV inhibitor glutaminyl thiazolidine are in the
range 10 (g 500119, e.g. 50, 100, 200 or 300mg, which unit doses may be administered up to three
times a day. 10A suitable daily dosage of metformin is between 50 and 3000mg, for example 250,

500mg, 8;(321% zg{r 1% ?931 le erﬁ rtlczu abatspect the 3 erﬂtlgn c&n&prlses administration of unit

doses of mino)etho nzylithiazolidine-2 ,/4-dione.
Suitaple &%’?‘8‘8@5“ §0 lgrfr?gu e rom (fﬁg%‘dgﬁﬁmg 0 trog éz%ﬁ%‘%ﬁ% Pr , 400, 600 15 or
800 oﬁ?fﬁ*ﬁ’é%%ﬁm’d IRERIAHYCED to 40mg, of pioglitazone, such as 20, 30 or 40 mg and also
including 15,30 and 45mg of pioglitazone. = Also, the dosages of each particular active agent in any
given con%p05|t|5heé‘é‘ﬂ‘%afé€f8?%d°\?éw’\k‘ff]iﬂ"éllfg?l@énﬁ‘f"ﬂiwwﬁ’bwn to be required in respect of
accepted dosage regimens for that compound. Dosages of each active agent can also be adapted as
required td take Thtarelbedetiouthedan eiedushetfachs by bl fpthiswgdeneseivamioned herein.
The 0P \cimhibinepsdict meigfdmeivcemaniiaZatidisedtdne may be taken before, during or after a meal.
When taken before a meal they can be taken 1 hour, preferably 30 or even 15 or 5 minutes before
eating. When takemtfiéfoathaeahthey daypbe dakers b 4:5:0mB80 swihatedonayehid emnaftes finishing a
meal. 25Suitgblyguidhebpartieattdniyith enefitiabaféagtonglycaetnd goniretindhaitieiignent of type 2
diabetes posawideadhibyrtherivatihotiohikdenniantion ishaaditpedied thaidpeutiereatio for the combination
of thgsinvention relative to the therapeutic ratio for one compound of the combination when used alone
and at a dose pravigifgha ResasMAE L aificatytgdhaicombinatioraikl e mvantisib: @ycaemic control
. may be chaipgterisedisipgutrMmsNienahmetherismifhRIARPIs M EFMRaSdrament of a typically used
index of glycaemic control such as fasting plasma glucose or glycosylated haemoglobin (HbAlc). Such
indices arg detegpined WSing,StArdaty meRadm: (P LEXATRICINASHPRSHiIlRAL: ke T uescher A,
Rlchégrlcqﬁ e r%&"b‘éy {Efa%f?cgﬁéﬁ{&?mte%&}s?e gﬂ; and 390 and Frank P., 'Monitoring the Diabetic
it

Patent with Glycoso ated Hemoglobin Measurements’, Clinical Products 1988. 35The dosage level of
each of thye actlvﬁ alget{;tﬁ wpoe §ggln|n0%gc dagé:e wﬂfglghesw J@%%Ofﬂgﬁm %ntlon may be less than
would hav been requ (ga fom & purely a ci tlvg ahjpon nq‘é_)/caemlc control. " The term
therapeu%lczi‘llim a2 g‘\zve amou saﬁse Bre| means at amount of actlve compound or
pharmaceutlcal ent that elicits the biological or medlcmal response in a tissue_system, 40animal or
hunfh, béing sgﬁ dpoparding SR AhERAR RECGARESCEF SPBIR RIS, which includes
aIIewaﬂoH’i‘}’F‘c’ﬁ@%ptoms of the disease or disorder being treated. All publications, including, but
not limited to, patents and patent application cited in this specification, are herein incorporated by
referenceas if eBrHTipibdieRsardsis eaiope withe mpwedine slmartherenRTh A ighibine eknto greed
incorporaiedoypirefieraridentatinaininas fully set forth. WO 2007/072083PCT/GB2006/050475 CLAIMS:
|.A rd@thod for the treatment of type 2 diabetes in a mammal which method comprises  administering
a combindfion ofke DEtHyd ntribitor srmhywetfof iimel & thidrolidihethondidiseflistelintogliterapy, to a
mammal isigheechéhgingbifazcde, ldnglinaetirad meigbtcimg. to claim 1 wherein the mammal is a human.

11. The method according to claim 10 wherein the thiazolidinedione is rosiglitazone.

35
12. A method for the treatment of type 2 diabetes in a mammal which method comprises
administering a combination of glutaminyl thiazolidine or a pharmaceutically acceptable salt thereof,
and metformin as first-line therapy, to a human that has failed to achieve adequate glycaemic control
using diet, weight reduction and/or exercise alone.

40

10



3. The method according to claim 2 wherein the human has failed to achieve adequate glycaemic
10control using diet, weight reduction and/or exercise alone. 4. A method for the treatment of type 2
diabetes in a mammal, such as a human, which mammal has not previously been treated with an
antidiabetic 2Y8if\¥HiEHethod comprises administering a combination 8f&/GEa%6#Hbifor and
metformin or a thiazolidinedione to said a mammal. 15 5. The method according to any one of the
preceding-claims wherein the DPIV inhibitor and metformin or a thiazolidinedione are administered -
simultaneously, sequentially or separately. 6. The method according to any one of the preceding
claims whgrein the DPIV in |b|tor and 20metfarmin or al thlaz lidinedione are agministered orally. 7.
The methg3r accor |n Sone oer%e o’f t?\g ezélé[;ntes aims Whi ?e i‘l’ 1(’at %ﬁf@qﬁﬁfﬁﬁor is glutaminyl

o
thiazolidirfé P“;g)z 3?:1 m%l RS Bt é(bf@ﬂéar“géﬁ%%%? %ﬁ‘@fﬁtécarﬂ%?ﬁ%"a e sHRgRY claim 6
wherein tREBBRAIRATES R T%\]r‘ﬁ&@ﬁﬁﬂ&%ﬁdﬁﬂﬁaﬁ%w&ﬁ%‘}?&éo Fhere ARG EREBging to any
one of the PrEd i KaltfigVsereiAnB Y sHHRSEGI I administered in combination with metformin. 10.
The method according to any one of claims 1 to 8 wherein the thiazolidinedione is troglitazone,
ciglitazoné*piogfitastadloayiiteatepe oftrasfyfiebetsh & amampg, weighaepmerb hdimgtwreeiaity 10 wherein
the thiazoifnteNehe 18 roangiizzenezcatovinchiatiod fomprectadatmeenng agpetngiabetes in a mammal
which meghéeiaiibidedistinelon i phremnrmyuicoyishvatibin ot dlermfhingibitrolidineidr mphasmaceutically
acceptable salt thereof, and metformin as first-line therapy, to a human that has failed to achieve
adedQate Iglycaermetbahirohe singreie tfweighdinbe cctiamanaidy vexer ciaarald he. nd\iRdviously

2007/07 2683ReETdEBEA06A0GEETD adedt, Aviiva thedlokbédih@itee atmBitphpy/pedykiaiaies in a mammal
which metheshsemprisesiadsminisienngaaamnbingtion af gleiaminylthiazalisioa e & pi@maceutically
acceptablgasattasthereof, and a thiazolidinedione as first-line therapy, to a human that has failed to
achieve adequate glycaemic control using diet, weight reduction and/or exercise alone. 14. A method
for the treatment of type 2 diabetes in a mammal, which mammal has not previously been treated with
an antidiabetic agent, which method comprises administering a combination of glutaminyl thiazolidine
or a pharmaceutically acceptable salt thereof, and metformin to said a mammal. 1015.A method for the
treatment of type 2 diabetes in a mammal, which mammal has not previously been treated with an
arttidiabetic agent, which method comprises administering a combination of glutaminyl thiazolidine or a
pharmaceutically acceptable salt thereof, and a thiazolidinedione to said a mammal.
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