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| npai red A ucose Metabolism (1GV) is defined by bl ood glucose | evels that
are above the normal range but are not high enough to neet the diagnostic
criteria for type 2 diabetes nellitus- The incidence of IGMvaries from
country to country, but usually occurs-2-3 times nore frequently than
overt diabetes. Until recently, individuals with IGMwere felt to be pre-
di abetics, but data from several epidem ologic studies argue that subjects
with 1GM ar gsglat AveoenaausMid ke nasperITHEA TIVG IvPA RE®E LAt es and
their risk of cardiovascular norDj '%’Qﬁl@%mrtal Ity. The data suggest
that subjects with 1GV in partic o not always devel op di abetes,
but whet her they are diabetic or not, they are, nonethel ess, h risk
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I ndi Vld especl a e su cate gory IFG are known
to have dyfmgd by the ADA (see Table below) on the basis of fasting glycemlc values.

The categories of Normal Glucose Tolerance (NGT), IGM and type 2 diabetes mellitus were

defined by the ADA in 1997 as follows:

FPG level <6.1 mmol/L | 6.1 -7 mmolllL > 7 mmob/L
{<110mg/dl) | (110 ~ 126 mg/dl) > 126 mg/dl)
And and/or or
IGT
2 h postprandial < 7.8mmolfl 7.8-11.1 mmol/L > 11.1 mmol/lL
glucose (<140 mg/dl) | (140 — 220 mg/di) (> 200 mg/dI)
lovel (75 g OGTT )

7 These criteria were defined using the WHO recommended conditions for administration of
an oral glucose tolerance test (OGTT), i.e., the oral administration of a glucose load
containing the equivalent of 75 g of anhydrous glucose dissoived in water with a blood
sample taken 2 hours later to analyze the post-prandial glucose. Other OGTT test



significantly higher rate of progression to diabetes than nornoglycemc

I ndi vidual s and are known to be high at cardi ovascul ar risk, especialily
i f they devel op diabetes. Interestingly, subjects with GV nore
specifically those with the subcategory | GI, have a high incidence of
cancer, cardi ovascul ar di seases and nortal ity even if they never devel op
di abetes. Therefore, 1GM and nore specifically, the subgroup | FG appears
to be at high cardiovascul ar ri sk, especially after patients becone
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One mechanism through which IGM, and more spaaifically, IGT, has been linked to micro-
and macroangiopathic complications in the absence of the abnormal FPG characteristic of
diabetics, is postprandial hyperglycemia. Isolated postprandial hyperglycemia, even in
nondiabetics, has been shown to reduce the natural free-radical trapping agents (TRAP)
that are present in serum. Decreasing the level of TRAP has been shown, under
experimental conditions, to be associated with an increase in free radical formation and
increased oxidative stress. These free radicals have been implicated in the pathological
microvascular and macrovascular changes associated with atherosclerosis, cardiovascular
morbidity and mortality, and cancer [Ceriello, A, Diabetic Medicine 15: 188-193, 1998]. The
decreass of natural antioxidants like TRAP during pestprandial hyperglycemia may explain
the increased cardiovascular risk in subjects with IGM, and specifically IGT, that do not
develop diabatad. Tha fast that IGT 15 an indapandant sk fagtar in nan-diabetics as well as
digbelips justifioc it ac a now indicatlon, separate from diabetes, for prevention and

ireaiment of cardiovascular morbidity and mortality as welt as cancer.



neuropathy (1CD-9 code 250.6) (D abetes Care 2000; 23: 1113-11181, and
peri pheral angiopathy or gangrene (1 CD-9 code 250.7); 3.) increased

cardi ovascul ar norbidity (1CD-9 codes 410-414) especially mnyocardi al
infarctions (1 CD-9 code 410), coronary heart disease or atherosclerosis
(1CD-9 code 414) and other acute and swBacute forns of coronary ischem a
(ICD-9 code 411); 4.) excess c erebrovascul ar diseases |ike stroke (1013-9
codes 430- 438) [Circulation 19-48, 98: 2513. 2519]) 5.) increased
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Clearly, the broad spectrum of diseases and conditions that are linked to IGM, and

especially IGT, represents an area of tremendous medical need. Many of the same
diseases and conditions have been associated with both IGM and diabetes, but only
recentiy has it been possible to identify that that the nondiabetic population that has IGM,
and especially IGT, should be an indication for prevention and treatment. Accordingly, in
subjects with IGM and especially IGT and/or IFG, the restoration of early phase insulin
secretion and/or the reduction of prandial hyperglycemia should help to prevent or delay the
progression to overt diabetes and to prevent or reduce microvascular complications
asaociatad with diapatas By pravanting the gevelepment of tho over giakeie. In addiion,
in individuais with IGM and especially those with IGT and/or IFG, the restoration of early
phase insulin secretion and/or reduction of postprandial hyperglycemia should also prevent
or reduce the excessive cardiovascular morbidity and mortality, and prevent cancer or
reduce its mortality in individuals.



associated with 1GV and especially 1FG and/or IGI. It has unexpectedly been
found that hypogl ycem c agents Such as insulin secretion enhancers can be
used to prevent or delay the progression to overt diabetes, to reduce

m crovascul ar conplications of diabetes, to reduce vascular. especially
cardi ovascul ar, nortality and norbidity- especially cardi ovascul ar
norbidity and nortality, and to reduce increased nortality related to
cancer in individuals with I Gl and/or |IFG Hypoglycem c agents conpri se,
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insulin secretion enhancers are active ingredients that have the property to promote the

secretion of insulin from pancreatic B-cells.

An insulin secretion enhancer (also called insulin secretogogue and insulinotropic agent) is,

for example, a shortacting or a long-acting hypoglycemic agent.

A short-acting hypoglycemic is, for example, a phenylacetic acid derivative, furthermore

gliquidone.

A corresponding phenylalanine derivative is, for example, nateglinide [N-(trans-4-
isopropylcyclohexylcarbonyl)-D-phenylalanine] (cf. EP 196222 and EP 526171) of the

formula



characterization of the B-formcrystal nodification. Preferably, in the
present invention, the B- or Htype, nore preferably the Htype, is used.
A |l ongacting hypoglycemc is, for exanple, a biguanide derivative or a

sul phonyl urea derivative. An approriate biguanide is, for exanple,
metformn or, if appropriate, a pharnaceutically acceptable salt thereof,
especially the hydrochl oride thereof. Exanples of sulfonylurea derivatives
(SU) are, especially those which pronote the secretion of insulin from
pancreatic [3-cells by transmtting signals of insulin secretion via SU

receptors in the cell nbrane, including,(but . are not lLimied to
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1-(2-[( %W@Pg@!fh@ié‘p%ﬁ#bbi mim@ﬂln?;béwé asadio} acetyl -2(S)- cyano-pyrrolidino
di hydrochloride (cf. exanple 3 of W98/ 19998) and (
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secretion. A preferr d“Tnsul’in secretion enhancer is repaglini de and
met f or mi ¢ervad: preferred is nateglinide.

An approriate biguanide is, for example, metformin or, if appropriate, a pharmaceutically
acceptable salt thereof, especially the hydrochioride thereof.

Examples of sulfonylurea derivatives {(SU) are, especially those which promote the secretion
of insulin from pancreatic B-cells by transmitting signals of insulin secretion via SU receptors
in the cell membrane, including (but are not imited to) teibutamide; chicrpropamide;
tolazamide: acetohexamide; 4-chioro-N-[(1-pyrolidinylamino)carbonyl}-benzensulfonamide
(glycopyramide); glibenclamide (glyburide); gliclazide; 1-butyl-3-metanilylurea; carbutamide;
glibonuride; glipizide; gliquidone; glisoxepid; glybuthiazole; glibuzole; glyhexamide;
glymidine; glypinamide; phenbutamide; and tolylcyclamide, or, if appropriate, in each case a

pharmaceutically acceptable salt thereof.

Insulin secretion enhancers furthermore include the representatives of the new generation
of SUe such as calcium (28)-2-benzyl-3-(cis-hexahydro-2-isoindolintycarbonyl)-proplonate
dihydrate (KAD-1229) and glimepiride (Hoe 490); and in free or pharmaceuticalty

acceptable salt form.



An insulin sensitivity enhancer restores inpaired insulin receptor function
to reduce insulin resistance and consequently enhance the insulin
sensitivity. An appropriate insulin sensitivity enhancer is, for exanple,
an appropriate hypoglycem c thiazolidinedione derivative (glitazone). An
appropriate glitazone is, for exanple, -6-
(S)-((3, 4-di hydro-2- (phenyl - net hyl ) - 2H 1-
benzopyran- 6-yl ) net hyl -t hi azol i di ne-2, 4-di one (englitazone),
5-([4-(3-(5-nethyl -2-phenyl -4- oxazol yl)-1-oxopropy |)
- phenyl ] - met hyl ) -t hi azol i di ne- 2, 4-di one (darglitazone), 5-([4-(1-methyl-
cycl ohexybylineicbaxiph ephengdrd filstvwiye Inctudie R -1\dinhibit2rs4 CliPdrend(GEP glaigbaistne) , 5
-{[4-(2-(1- indolyl)etho)cy)phenyi]nethyi}-thiazolidine-2,4-dione
(OHF2189), 5-[4-[2-(S-nethyl-2-phenyl- 4-0
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-t1?13zolidine 2,4 ion, 7 5-[3-(4-chloro- phenyl]) 2- propynyl ] - 5-

phenylsulfonyl)thlazol|d|ne 2, 4-dione, 5-[3-(4-
chl or Oph@WP?%ﬂ@m@S@éW ]\i lgh(mtoﬁ q;gﬁgpcﬁé}ngﬂm W058/19338 and WO00/34241.
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rosigli t@g{@%mﬁjeand troglitazone. The structure of the active agents

identified by generic or tradenarres may be taken from the actual edition
of the standard conpendi um "The Merck I ndex" or from databases, e.g.
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content thereof is hereb mc@}ﬁgorat ed by reference. Any person skilled in
the art re§'sfalﬂ‘FF)?n§r‘F§B§"éﬂlqnﬂyieﬂ Gerthe insylin seRsitvdYagent s and, based on these
ref erences, |ikew se enabled to manufacture and test the phar maceut i cal

i ndi cations and properties in standard test nodels, both in vitro and in
An appropriate insulin sensitivity enhancer is, for example, an appropriate hypoglycemic

thiazolidinedione derivative (glitazone).

An appropriate glitazone is, for example, (5)-((3.4-dihydro-2-(phenyl-methyl)-2H-1-
benzopyran-6-ymethyi-thiazolidine-2,4-dione (englitazone), 5-{[4-(3-(5-methyl-2-phenyl-4-
oxazolyl)-1-oxopropyl)-phenyll-methyl}-thiazolidine-2,4-dione (darglitazone), 5-{[4-(1-methyl-
cyclohexyl)methoxy)-phenyljmethyl}-thiazolidine-2,4-dione (ciglitazone), 5-{[4-(2-(1-
indolyl)ethoxy)phenyljmethyl}-thiazolidine-2,4-dione (DRF2189), 5-{4-[2-(5-methyl-2-phenyl-
4-oxazolyl)-ethoxy)]benzyl}-thiazolidine-2,4-dione (BM-13.1246), 5-(2-naphthylsulfonyl)-
thiazolidine-2,4-dione (AY-31637), bis{4-{(2,4-dioxo-5-thiazolidinyl)methyllphenyl}methane
(YM268), 5-(d-[2-(5-methyl-2-phenyl-4-oxazolyl)-2-hydroxyethoxy]benzyl}-thiazolidine-2.4-
dione (AD-5075), 5-[4-(1-phenyl-1-cyclopropanecarbonylamino)-benzyl]-thiazolidine-2,4-
dione (DN-108) 5-{[4-(2-(2 A-dihydraindal-1-yliathoxyiphanylimathyll-thiazolidine-2,4-dione,



vivo. Favorable effects can be verified that confirmthat hypoglycem c
agents such as insulin enhancers can restore early phase insulin secretion
and reduce post-prandial glucose levels in subjects with IGM A

nmul ti-center, double-blind, parallel group, random zed study can be
conducted in subjects with IGMin ordetyto evaluate the incidence of
confirmed hypoglycem a and the effects on prandial glucose associated with
the adm ni stration of nateglinide 30 ng, 60 ng or 120 ng or placebo before
each mai n neal during of treatnent S are se”gcted on the
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dose is to be given with the first main neal (standardized neal i.e. 55%
car bohydrates, 25%fat and 20% protein). Visits are scheduled to be
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the pharmaceutical :ndtcations and properties in standard test models, both in vitro and in

vivo.

Favorable effects can be verified that confirm that hypoglycemic agents such as insulin
enhancers can restore early phase insulin secretion and reduce post-prandial glucose
levels in subjects with IGM. A multi-center, double-biind, parallel group, randomized study
can be conducted in subjects with IGM in order to evaluate the incidence of confirmed
hypoglycemia and the effects on prandial glucose associated with the administration of
nateglinide 30 mg, 60 mg or 120 mg or placebo before each main meal during 8 weeks of
treatment. Subjects are selected on the basis of a 2-hour plasma glucose value after a 75
g oral glucose tolerance test (OGTT} and patients essentially meeting the foliowing
additional inclugion criteria are included in the study:

- two-hour glycemia post-OGTT between 7.8 to 11.1 mmol/L {one OGTT to be performed
during the year before entering the study, the second to be performed within two weeks
prior entering the study);

- FPG <7 mmol/L;

- patients are to have a body mass index (BMi} between 20-32 Kg/m2;

- patiants are 1o mainiain prior diot during the full course of study;



500 kcal and neasurenents of insulin and glucose will be perfornmed. The
findings fromanal yses of all obtained data in such a study clearly
reveal ed that 2 hour prandial glucose |evels, HBAlc and fructosam ne

| evel s were surprisingly and significantly reduced, that early phase
insulin secretion was restored, and thas-nateglinide could prevent or
delay the progression to type 2 diabetes nellitus. Wth | onger treatnent
and foll owup, conditions and di seases associated with |GV coul d be
prevent ed
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especially with IFG and/or 1 GI, to prevent or delay the progression to
overt diabetes, to reduce mcrovascular conplications of diabetes, to
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reduced, that early phase insulin secretion was restored, and that nateglinlde could prevent
or delay the progression o type 2 diabetes mellitus. With longer treatment and follow-up,

conditions and diseases associated with IGM couid be prevented or reduced.

This type of study in individuals with IGM and particularly IFG and IGTdiffers from those in
diabetics since the subjects have normal FPG and are nondiabetics or pre-diabetics.

Surprisingly, hypoglycemic agents as well as a combination of hypoglycemic agents can be
used in subjects with IGM, espedially IFG and/or IGT, for the prevention or delay of
progression to overt diabetes mellitus type 2; for the prevention, reduction or delay in onset
of a condition selected from the group consisting of increased microvascular complications:
increased cardiovascular morbidity; excess cerebrovascular diseases; increased
cardiovascular mortality and sudden death; higher incidences and mortality rates of

malignant neoplasms; and other metabolic disturbances that are associated with IGM.



Accordingly, the present invention relates to a nethod in subjects with
|GM especially IFG and/or I GI, for the prevention or delay of
progression to overt diabetes nellitus type 2; for the prevention,
reduction or delay in onset of a condition selected fromthe group
consisting of increased m crovascul ar .gconplications; increased

cardi ovascul ar norbidity; excess cerebrovascular diseases; increased
cardiovascular nDrtaIity and sudden death hi gher i ncidences and nortality
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of increased microvascular complications; increased cardiovascular morbidity; excess
cerebrovascular diseases; increased cardiovascular mortality and sudden death; higher
incidences and mortality rates of malignant neoplasms; and other metabolic disturbances

that are associated with IGM.

Especially, the present invention relates to a method used in subjects with IGM, especially
IFG and/or IGT, for the prevention, reduction or delay in onset of a condition selected from
the group e.g. consisting of retinopathy, other ophthalmic complications of diabetes,
nephropathy, neuropathy, peripheral angiopathy, peripheral angiopathy gangrene,
myocardial infarctions, coronary heart disease, atherosclerosis, other acute and subacute
forms of coronary ischemia, stroke, dyslipidemia, hyperuricemia, hypertension, angina
pectoris, microangiopathic cﬁanges that result in amputation, canger, cancer deaths,

obesity, uricemia, insufin resistance, arterial occlusive disease, and atherosclerosis.



of other netabolic disturbances that are associated with I GM i ncl uding
hypergl ycema (including isolated postprandi al hyperglycem a),
dyslipidema (I1CD-9 code 272), hyperuricema (1CD-9 code 790.6) as well as
hypertension (1 CD-9 codes 401-404) and angina pectoris (I1CD-9 code 413.9),
in each case, in subjects with IGM espatially IFG and |GI. The codes
identified hereinbefore and herafter according to the International
Classification of Diseases 9th versi on and the correspondi ng definitions
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These | eNglesurlcBRliddEDL £ ¥EIS790.6 PAaWERas hypertension (ICD-9 codes 401-404) and
angina pectoris (ICD-9 code 413.9), in each case, in subjects with IGM, especially IFG and

IGT.

The codes identified hereinbefore and herafter according to the International Classification
of Diseases 9" version and the corresponding definitions aliocated thereto are herewith

incorporated by reference and likewise form part of the present invention.

The induction by hypoglycemic agents, in particular of early phase secretion, is rapidly

reversible and the reduction of postprandial glucose levels is favorable for prevention or

treatment in this indication.

The method comprises administering to a subject in need thereof an effective amount of
hypoglycemic agents such as an insulin secretion enhancer or a pharmaceutically
acceptable salt thereof. A subject in need of such method is a warm-blooded animal

including man.



glucose z 7.8 mmol /L mmol /L after an OGIT or casual glucose eval uation
and/or fasting plasm glucose in the | FG range (fasting plasnma gl ucose
between 6.1 and 7 moVlI). As new epi deni ol ogi c data becone available to
| ower the glycemc levels that are incontrovertibly linked to the
above-nentioned risks, or as the interngtional standards for defining the
| GT and I FG ri sk groups are changed, the use of the invention is also
warranted for treatnent of the groups at risk. The present invention also
relates to a nmethod to be used in subgyfts with | FG conprisin
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cancer uc cancer
glucose z 7.8 mmol/LL. mmol/L after an OGTT or casual glucose evaluation and/or fasting
plasma glucose in the IFG range (fasting plasma glucose between 6.1 and 7 mmol/l). As
new epidemiclogic data become available to lower the glycemic levels that are
incontrovertibly linked to the above-mentioned risks, or as the international standards for
defining the IGT and IFG risk groups are changed, the uses of the invention is also
warranted for treatment of the groups at risk.

The present invention also relates to a method to be used in subjects with IFG comprising
administering to a subject in need thereof a therapeutically effective amount of a DPP-IV

inhibitor.

The present invention relates to the use of a hypoglycemic agent or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament in subjects with IGM,
especially IFG and/or IGT, for the prevention or delay of progression to overt diabetes
mellitus type 2; for the prevention, reduction or delay in onset of a condition selected from
the group consisting of increased misrovascular complications: increased cardigvassular

morbidity; eXcess cerebrovascuiar diseases; increased cardiovascular mortaiity and sudden



The present invention relates to a pharnmaceutical conposition in subjects
with 1G] especially IFG and/or IGI, for the prevention or delay of
progression to overt diabetes nellitus type 2; for the prevention,
reduction or delay in onset of a condition selected from the group
consi sting of increased m crovascular cpnplications; increased
cardi ovascul ar norbidity; excess cerebrovascul ar di seases; increased
cardi ovascul ar nortality and sudden death; higher incidences and nortality
rates of malignant neopl asnms; and ot her netabolic disturbances that are
associ atdeathuihigher @vdessapand megalityigiseglf yadanant ageplasos: and piRar wekdglic cal | y
accept abdi&ur%@b&e&l'ﬂ%f ?:%fas%ﬂgia%d% rRgeutically acceptable carrier. The
present Thvention relates to a pharmaceutical conposition for the
prevention or delay of the progression to overt diabetes, especially type
2, prevention or .re i f 1 CI OV.ascC r j i r i or
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di abetes nellitus type 2; for the prevention, reduction or delay in onset
of a condition selected fromthe group consisting of increased

M cr ovasti pleséatiNertiahireates tb aphaaasckutiadidompasitioh ar subjedis dith yGM,
especially IFG and/or IGT, for the prevention or delay of progression to overt diabetes
mellitus type 2; for the prevention, reduction or delay in onset of a condition selected from
the group consisting of increased microvascular complications; increased cardiovascular
morbidity; excess cerebrovascular diseases; increased cardiovascular mortality and sudden
death; higher incidences and mortality rates of malignant neoplasms; and other metabolic
disturbances that are associated with IGM; comprising a hypoglycemic agent or a

pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.

The present invention relates to a pharmaceutical composition for the prevention or delay of
the progression to over diabetes, especially type 2, prevention or reduction of
microvascular complications, prevention or reduction of excessive cardiovascular morbidity
and cardiovascular mortality, prevention of cancer and reduction of cancer deaths,
comprising an insulin secretion enhancers or a pharmaceutically acceptable salt thereof and

a pharmaceutically acceptable carrier.



excess cerebrovascul ar di seases; increased cardiovascular nortality and

sudden death; higher incidences and nortality rates of malignant

neopl asns; and ot her netabolic disturbances that are associated with I GM
Further benefits when applying the conbination of the present invention

are that [ower doses of the individual{sdrugs to be conbi ned according to

the present invention can be wused to reduce the dosage, for exanple, that
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effect as specified accordin Q,.the present invention in the warm bl ooded
ani mal , CFH‘EGFGEPHGSM'RP OXCE‘%%P[&SQ?H cally effective amount” can be
adm ni stered when adm nistering a single hypoglycenm c agent and also in

both a fixed or free caonbination of hypoglycenic a s. A/ "jointl

of f act | VCSREATRONGT0 SCAUB N AET LT SRR PRI ol ST st ner R/ drey s
shal | alsaqseBG 1 & JWrabiRdomr arBLsivedts aded foAGH/saNRadn.t he agents to
be conbined, it the overall effect can be achi eved by the conbined

adm nistration of the (fixed or free) conbination. The pharnaceuti cal

conposi td ARe AG5AT HeNFeddht IR pRERRAES WBHohBihatisn daste hs BR@mUeILi nbefore
and hereinafter may be used for sinultaneous use or sequential use in any

order, froepasatiniy eitRhaR9ECcHRiICACAMAASKION. RSRBFIYAY: BRTPINIRG BYIPRY Q6ripeHiEnt s for
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desi gnated as pre hypogl ycem c agents, that are nost preferably
sel ect ednhnears;atad idashiveeinsulispzagicitistge lo brovsastinisnbijepisyyin IGM s ecially
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appropr ic%tngiatirignofequgrgaggf Hicrévascular complications; increased cardiovascular morbidity;
excess cerebrovascular diseases; increased cardiovascular moriality and sudden death;
higher incidences and mortality rates of malignant neoplasms; and other metabolic

disturbances that are associated with IGM. .

Further benefits when applying the combination of the present invention are that lower
doses of the individual drugs to be combined according to the present invention can be
used to reduce the dosage, for example, that the dosages need not only often be smaller

but are aleo applied less frequently, or can be used in order to diminish the incidence of
side effacts. This is in accordance with the desires and requirements of the patignts {0 be

treated.

Preferably, the jointly therapeutically effective amounts of the active agents according to the
combination of the prasant invention can be agministered simultaneously or sequentially in

any order, separately or in a fixed combination.

The term “therapeutically sffective amount” shall mean that amount of a drug or
combination that wiil eiicit the biologicai or medical response needed to achieve the



pharmaceutically acceptable salt thereof. In a variation thereof, the
present invention |likewse relates to a "kit-of-parts”, for exanple, in
the sense that the conponents to be conbi ned according to the present

i nvention can be dosed independently or by use of different fixed

conmbi nations wi th distingui shed anountsi4 of the conponents, i.e.

sinmul taneously or at different tinme points. The parts of the kit of parts
can then e.g. be adm ni stered sinultaneously or chronol ogically staggered,
that is at different tine ints and with e o different
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Cor r espanmdieey cambithadaidi ti on salts can al so be forrred having, if desired, an
additionally present basic center. The conpounds having an acid group (for

exanple COOH) can also formsalts with bases. Pharmaceutically acceptable

sal ts e.the garmateglicantsiipaition dbrdiv@ithe prasght Bivéstiones ddschbedases,
nanely cationic salts su nd .al kaline earth netal salts, as

as al kal i
wel | as %{ﬁ*ﬁBﬁPiﬁr?%‘éh?@'"a?Wéﬂmmg 41 %QP}(@&?H&‘P?PBE%Q%E'BM?%@ 3Y t he

i nvent i ogyde@for@ Qkﬁ@ag@érh@a@mé@@&ﬂbmahﬂOMﬂ per se and are those suitable
for enteral, sucﬁ as oral or rectal, and parenteral admnistration to

manmmal s (vvarmbl ooded animal s), i ncI udi ng man, conprising a

ther ape%ﬂe@é}}édyc&ﬁao%h{svf%r a%m&ina%n fab@oreﬂaart@mregéwdexﬁnaﬁbkéf@rawmeggd

alone or in nmbi'nation wth one or nore pharnaceutically acceptabl
carries, theb@ecﬂealgmteﬁuﬁ& @r@teéreﬁdwm@'m:@mageﬂtSpﬁ\aéﬁteefF'%t Faﬁfﬁlfat&mﬁ?l@ﬁtedThe

novel p I \ rﬁé)r , |95Q oqt % t o
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t he act i syanppyyidéd? ¢hiamino]ethylaminolacetyl-2(3)- cyano- pyrrohdine, and (8)1 {(3 hydroxy 1-
adamantyl)amincl-acetyl-2-cyano-pyrroliding, or, if appropriate, in each case, a

pharmmaceutically acceptable salt thereof.

in a variation thereof, the present invention likewise relates to a “kit-of-parts”, for example,
in the sense that the components to be combined according to the present invention can be
dosed independently or by use of different fixed combinations with distinguished amounts
of the components, i.e. simultaneously or at different time points. The parts of the kit of
parts can then e.g. be administered simultaneously or chronologically staggered, that is at
different time points and with equal or different time intervals for any part of the kit of parts.
Preferably, the time intervals are chosen such that the effect on the treated disease or
condition in the combined use of the parts is larger than the effect that would be obtained

by use of only any one of the components.

The invention furthermore relates to a commercial package comprising the combination
according to the present invention together with instructions for simultaneous, separate or
gequential use.



Phar maceuti cal preparations according to the invention for enteral or
parenteral admnistration are, for exanple, those in unit dose forns, such
as sugar-coated tablets, tablets, capsules or suppositories, and
furthernore anpoul es. These are prepared in a manner known per se, for
exanpl e by neans of conventional m xi nrd5-granul ati ng, sugar- coati ng,

di ssol ving or |yophilizing processes. Thus, pharmaceutical preparations for
oral use can be obtained by conmbining the active ingredient with solid
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2 ng of the active ingredient or tablets of nmetformn in doses of 500 ng
or 850 e sHbalar e Tesalisy B hasss may be taken Likew se these doses may
al so be used for the agents to be conbi ned conbination according to the
Or 6666t invention. Andrrt Skillsd inthe art is fully enablad. based an
his - 16 Phefpasedgaly acsegeble sallse-4-1vd najrgbinide arg defexaimple, spls E@ednin
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(1) is pre mnistered to the warm animal 'I'n a dosage in
the ramgenofivalsails. 5 to 1200, nore preferably 25 to 800, nglday, when the
war m bl ooded animal is a human of about 70 kg body weight. Preferred
dosages contain 30ng, 60ng or 120ngy of nateglinde to be adm nistered

pr ef er abithg phefroaeetihal coaipositieas accdbdipg halttrgneemtiot lvan entvepared imainmnmeal s

the dose reginmen are_t tinme a BID) or three tines da TID) or
four 1 neend piege aest e okt Tilate if boldBlatmsPias P GrebrlE ndraeh: i on
descri bednradiovaiontth eyaranalisi@ambivseed mpimals) mokdmhgtroan icdipricing :scope of the
i nvention in an waﬁ/ Exanple 1- Tablets of Nateglinide (1) 216, 000
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f ol | ows cofia@sh Wittibnea gk iphiafRaddulicallyaetaneble Narries, especially suitable for

enteral or parenteral application.

The novel pharmaceutical preparations contain, for example, from about 10 % to about
100 %, preferably 80%, preferably from about 20 % to about 60 %, of the active ingredient.
Pharmaceutical preparations according to the invention for enteral or parenteral
administration are, for example, those in unit dose forms, such as sugar-coated tablets,
tablets, capsules or suppositories, and furthermore ampoules. These are prepared in a
manner known per se, for example by means of conventional mixing, granulating, sugar-
coating, dissolving or lyophilizing processes. Thus, pharmaceutical preparations for oral
usé can be obtained by combining the active ingredient with solid carriers, if desired
granulating a mixture obtained, and processing the mixture or granules, if desired or
necessary, after addition of suitable excipients to give tablets or sugar-coated tablet cores.

The doses for hypoglycemic agents for use according to the present invention may, for
example, be those that are being used for agents that have already been launched. For
example, tablets of repaglinide in doses of 0.5 mg, 1 mg or 2 mg of the active ingredient or
tablets of metformin in doses of 500 mg or 850 myg of the active ingredient may be taken
Likewise these doses may aiso be used for the agents to be combined combination
according to the préssnt invantion, A paraon sKillsd in tha artia fully snablsd. basad on hia



m crocrystalline cellul ose, NF povidone, USP croscarnellose sodium NF
col loidal silicon dioxide, NF mnmagnesiumstearate, NF coating: opadry
yellow purified water, USP* 12.960 kg 30.564 kg 15.336 kg 2.592 kg
3.974 kg 1.382 kg 1.231 kg 1.944 kg Q'S. renoved during process
Preparation process: The nicrocrystall-ithe cellul ose, povidone, part of the
croscarnell ose sodium nateglinide (I) and | actose are m xed in a high
shear m xer and afterwards granulated using purified water. The wet
granules are dried in a fluid bed dryer and passed through a screen. The
2ol | oi ddnowlerbeda dateRTTRherRPerHiE doadt fosfha SROCHEAYEabIAMBSE oS Bar Mnerr o

m xed, RikSeHdohdbOHBINBiIERaEN and bl ended with the dried granules in a
V-bl ender. The magnesium stearate is passed through a screen, blended with
the blond fromthe V -17 blender and afterwards the total mxture is

conpr esdtadeglividedbliepeaferahly asisaitielereela o Wasm-tierdadrnimal in ansage éttheat er
and the q @% ol efoléhif 98td Blb, SHYRSN U hEXAMLSogiedRl €ni C
For rmul atrmﬁJ a%lﬂg"g gg‘? % (%V d?e ) ﬁ ntra- g%ﬁ{ %Qr 120 ny nat%(é I nide (I)
animal is a human of about 70 kg body weight. Preferred dosages contain 30mg, 60mg or
120mg of nateglinde to be administered preferably before the main meals. Depending on
the number of main meals the dose regimen are two times a day (BID) or three times a day

(TID) or four times a day (QID).

The following Examples illustrate the invention described above; they are not, however,

intended to limit the scope of the invention in any way.

Example 1: Tablets of Nateglinide (1)

216,000 tablets, each which contain 120 mg of nateglinide (1) are prepared as follows:

Composition:  nateglinide () 12.860 kg
lactose, NF 30.564 kg
microcrystalline cellulose, NF 15.336 kg
povidone, USP 2.592 kg
croscarmellose sodium, NF 3.974 kg
colloidal silicon dioxide, NF 1.382 kg
magnesium stearate, NF 1.231 kg
coating: opadry yellow 1.944 kg
purified water, USP* Q.Ss.

*: removed during process

Preparation process: The microcrystalline cellulose, povidone, part of the croscarmellose

sodium, nateglinide (I) and lactose are mixed in a high shear mixer and afterwards
granulated using purified water. The wet granules are dried in a fluid bed dryer and passed
through a screen. The colloidal silicon dioxide and the rest of the croscarmellose sodium
are mixed, passed through a screen and blended with the dried granules in a V-blender.
The magnesium stearate is passed through a screen, blended with the blend from the V-



| act ose nonohydrate283 ng microcrystalline cellul osel4d2 ng povi done24 ny
croscarnel | ose sodi un24 ng extra-granular: 7 ng magnesi um stearate opadry
white20 ng Exanple 3: Galenic Fornulation of Nateglinide (1) No. 2
intra-granular: nateglinide (1) 120 ng |actose nonohydrate 283 ng

m crocrystalline cellulose 142 ng powviggone 24 ng croscarnell ose sodi um 24
nmg extra-granular: croscarnellose sodium 12.8 ng nagnesium stearate 11.4
ng opadry yellow 18.0 ng colloidal silicon dioxide 12.8 ny Exanple 4.

Tabl ets of Nate lic snjde 8.0Q00 tablets ch con of
nategl | ianearen Bl SihgdopOritue:s Eampissed Braohh oI ALY 197566 b

| act ose,subNnd2Q.iP pdritkt war Bh@ iClabitfhld dRtaRlitiihesRatiNg sddpeddfonkg

povi done, USP 2.592 kg croscarnellose sodium NF 3.974 kg coll oidal

silicon dioxide, NF 1.382 kg magnesium stearate, NF 1.231 kg
Example 2: Galenic Formulation of Nateglinide (I} No. 1

intra-granular:

nateglinide (1) 120 mg
lactose monohydrate 283 mg
microcrystalline cellulose 142 mg
povidone 24 mg
croscarmellose sodium | 24 mg

extra-granular:
magnesium stearate 7mg

opadry white 20 myg

Example 3: Galenic Formulation of Nateglinide () No. 2

intra-granular;

nateglinide (1) 120 mg
lactose monohydrate 283 mg
microcrystalline cellulose 142 mg
povidone 24 mg
croscarmellose sodium 24 mg

extra-granular:

croscarmellose sodium 12.8mg
magnesium stearate 11.4 mg
opadry yellow 18.0 mg
colloidal silicon dioxide 12.8 mg

Example 4: Tablets of Nateglinide

108,000 tablets, each which contain 120 mg of nateglinide are prepared as follows:

Compaosition: nateglinide 12.960 kg
lactose, NF 30.564 kg



coating: opadry yellow 1.944 kg purified water, USP" QS. renoved during
process Preparation process: The mcrocrystalline cellul ose, povidone, a
portion of the «croscarnellose sodium nateglinide and | actose are
granulated in a collette gral granulator wth the addition of purified
wat er. The wet granules are dried in a-#8uid bed dryer and passed through
a screen. The colloidal silicon dioxide and the rest of the croscarnelloso
sodi um are m xed, passed through a screen and bl ended with the dried
granules in a V- blgpderucdiite FRRNRS NP St eaffigs kg Passed through a
screen, blended with the blend from the V-blender”and afterwards the total
m xture is conpresspavidanet 8FPets. The opadry @92k is suspended in
purified water and t s.are cgated wit coat i ng suspension.
Variants of this pr%?g%asf ?‘rll%eusc?gﬁ@a’d@ﬁg t he cagﬁtglﬁ%lal silica and the

remai ni ng croscar netdliogial sibash dioxide, Nfhie second38a kgul at or | oad after

drying, then screening together; a conbi ni n many as 3

granul ator/drier | Orgagn%% RRHe: Eganpl e 5: %ﬂ%fﬁ%ceuti cal conposition of
Nat egl i ni de (120 nogodiinhegpddiy deilbad ng | act osegerphydrate 283 ny

m crocrystal line cellul osel4?2 _Povi done 24 cro66arm 511080 Sodi unB6. 8
ng magnesi um st ear BREIREWARH USFadry vel | owdtd4® ng col | oi dal silicon

di oxi del2.&nphled dunhg¥iBtedss claimed is: 1. The use of a hypoglycem c agent

selected fromthe group consisting of (S) 1- [(3-hydroxy-I|-adamantyl) for
t he manufacture of a nedicanent in subjects with IGM especially IFG

and! or | Greob Bigh BEoRUsSY PHK IitostdfhE Yeodd! BONESH, AbdiorPydh  di abetes

mel litus prevention, reduction or delay Iin onset of a
condi t i o¢rosessinetiessdsddivm natedlipidsgnctlontoiss Brhgraoblaiasicn @epdiditergml gramdatbar

conpl | CaMtf?ﬁ% addition of purified water. The wet granules are dried in a fluid bed dryer and
passed through a screen. The colloidal silicon dioxide and the rest of the croscarmellose
sodium are mixed, passed through a screen and blended with the dried granules in a V-
blender. The magnesium stearate is passed through a screen, blended with the blend from
the V-blender and afterwards the total mixture is compressed to tablets. The opadry yellow
is suspended in purified water and the tablets are coated with the coaling suspension.
Variants of this process include adding the colloidal silica and the remaining croscarmellose
sodium to the second granulator load after drying, then screening together; and combining

as many as 3 granuiator/drier loads per batch.

Example 5: Pharmaceutical composition of Nateglinide {120 mq)

nateglinide 120 mg
lactose monohydrate 283 mg
microcrystalline cellulose 142 mg
Povidone 24 mg

sroacarmslioss sodium J6.8 mg
magnesium stearate 11.4d mg
opadry yellow 18.0mg

colloidal silicon dioxide 12.8 mg




i ncreased cardi ovascul ar norbidity; excess cerebrovascul ar di seases;

i ncreased cardiovascular nortality and sudden death; higher incidences and
nortality rates of nmalignant neopl asns; and ot her netabolic disturbances
that are associated with [IGM 2. Use according to claim1l for the

manuf acture of a nedicament for subjecfss wth IGMand associ ated di seases
and conditions such as isol ated prandi a hypergl ycem a for the prevention
or delay of the progression to overt diabetes, especially type 2,
preventioqNﬁ&igagH&&“gn of m crovascul ar conplications, prevention or
reducti on of cardiovascul ar norbidity, reduction of cardi ovascul ar
nortality, prevention of cancer and reduction of cancer deaths. 3. Use
according fo cl@i r f C f i nt he
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manuf act widEresme v sk 2116 Pl ore vt dveitpa & fiafitersst ofp Sanfln
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sel ected filgem the group e.g. consisting of retinopathy, other ophthal mc
conplications of diabetes, nephropathy, neuropathy, peripheral angiopathy,
peri pheral angi opathy or gangrene, myocardial infarctions, coronary heart
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hyperglycemia for the prevention or delay of the progression to overt diabetes,
especially type 2, prevention or reduction of microvascular complications, prevention
or reduction of cardiovascular morbidity, reduction of cardiovascular mortality,

prevention of cancer and reduction of cancer deaths.

3. Use according to claim 1 or 2 for the manufacture of a medicament for the
treatment or prevention of conditions and diseases associated with IGT.

4. Use according to claim 1 or 2 for the manufacture of a medicament for the

treatment or prevention of conditions and diseases associated with IFG.

5. Use according to any one of claims 1 to 4 for the manufacture of a
medicament for the prevention or delay of progression to overt diabetes mellitus type
2.

6. Use according to any one of claims 1 to 4 for the manufacture of a
medicament for the prevention, reduction or delay in onset of a condition selected
from the group consisting of increased microvascular complications; increased
cardiovascular morbidity; excess cerebrovascular diseases; increased cardiovascular

mentality ang sudden death,



m cr oangi opat hi ¢ changes that result in anputation, cancer, cancer deaths,
obesity, wuricema, insulin resistance, arterial occlusive disease, and

at herosclerosis. 8. Use according to any one of clainms 1 to 4 for the
manuf acture of a nedicanment for the treatnent of di seases and conditions
associated wth isolated prandial hyperglycerma and/or |FT including
obesity, increased age, famly history of diabetes, diabetes during
pregnancy, dyslipidem a, high bl ood préssure, uricema, insulin

resi stance, arterial occlusive disease, atherosclerosis, retinopathy,
nephropat hy, angi na pectoris, nyocardial infarction, and stroke. 9. Use
accordi ng & o aryseomecwtlingl i @my lorteo 08 daimst hetormhnfiof db¢ umendactare wedi canent
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accept abl eesiph¢rat hegiepéthy, peripheral angiopathy or gangrene, myocardial infarctions,
coronary heart disease, atherosclerosis, other acute and subacute forms of coronary
ischemia, stroke, dyslipidemia, hyperuricemia, hypertension, angina pectoris,
microangiopathic changes that result in amputation, cancer, cancer deaths, obesity,

uricemia, insulin resistance, arterial occlusive disease, and atherosclerosis.

8. Use according to any one of claims 1 to 4 for the manufacture of a
medicament for the treatment of diseases and conditions associated with isolated
prandial hyperglycermia and/or IFT including obesity, increased age, family history of
diabetes, diabetes during pregnancy, dyslipidemia, high blood pressure, uricemia,
insulin resistance, arterial occlusive disease, atherosclerosis, retinopathy,

nephropathy, angina pectoris, myocardial infarction, and stroke.

9. Use according to any one of claims 1 to 8 for the manufacture of a
medicament for the prevention in subjects with prandial glucose excursions in the
abnormal range (2 hour plasma glucose values between 7.8 to 11.1 mmol/L after an
OGTT or casual glucose test).

10. Use according to any one of claims 1 to 8 wherein the hypoglycemic agent is
(S) 1-[{3-hydroxy-1-adamantyl)amino]-acetyl-2-cyanag-pyrrolidine or a

pharmaceutically acceptable salt thereof.



