STABI LI ZED RAM PRI L COWPCSI TI ONS AND METHODS OF MAKI NG [ 0001] This
application clains the benefit of United States Provisional Application No.
60/ 625, 2'A90 2bidBeveBlovenber 5, 2004 the contents of whi clrcans2eoepor at ed
herein in its entirety. [0002] Field of the Invention [0003] The present

I nvention relates to novel pharnmaceutical conpositions conprising rampril
More particularly, the conpositions of the present invention have inproved
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during the design, ture and storage of pharmaceuti conposi tions.
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component of the ACE enz¥ne. [0007] Ram pril is an inportant ACE inhibitor
used i n t hef mepypefarng gichcammosiiaseul ar  di sease, especially hypertension,

and it i sI ﬁﬁﬁg’gf theBgPﬁroLE gauent |y prescribed drugs for congestive heart

failure. erten ents (herein patient and subject can be used
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patients Wylda&d inf &RladdhONBdRits which can cause side effects or, in some cases, can cause a
decrease in the efficacy and bioavailability of the drug itself, making it difficult for doctors
to prescribe consistent and effective treatments.
[0006] One group of drugs that is susceptible to degradation is angiotensin-
converting enzyme inhibitors, or ACE inhibitors. ACE inhibitors are encompassed in a
class of drugs that was first introduced in about 1981. ACE inhibitors work by blocking the
action of the ACE enzyme in human subjects and animals. The ACE inhibitors accomplish
this blocking action by binding to the zinc component of the ACE enzyme.
[0007] Ramipril is an important ACE inhibitor used in the treatment of
cardiovascular disease, especially hypertension, and it is one of the most frequently
prescribed drugs for congestive heart failure. In hypertensive patients (herein patient and
subject can be used interchangeably), ramipril is known to reduce peripheral arterial
. resistance causing a reduction in blood pressure without a compensatory rise in heart rate.
Ramipril has also been shown to reduce mortality in patients with clinical signs of
congestive heart failure after surviving an acute myocardial infarction. Ramipril may have.
an added advantage over many other ACE inhibitors due to its pronounced inhibition of the
ACE enzymes in tissues resulting in organ protective effects in such organs as the heart,
kidney, and blood vessels.
[0008] Even though ramipril is without question one of the most important ACE
inhibitors available today, current ramipril formulations show a considerable degtee of

instability. The degradation of ramipril is believed to occur mainly via two pathways: (a)
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congestive heart failure after surviving an acute myocardial infarction.

Rami pril may have an added advantage over many other ACE inhibitors due to
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PCT/ EP2004/ 00456, PCT/ CA2002/ 01379 and Uni %@d St at es gubl_i shed Application
No. 2005/ 00B98Beuring PIOLPSPEEXEIPIYEY SIOES GORBEEeRS, g%% and BO%ECs to formul ate
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that utilizes excipients with low water content and processing parameters and packaging
material that prohibit water or moisture uptake. Although the excipients include glyceryl
behenate, microcrystalline cellulose and starch, PCT/EP2004/00456 does not teach pre-
blending or co-milling the ramipril with glyceryl behenate or substantially cdating the
ramipril with glyceryl behenate. Moreover, the ramipril compositions taught have a high
rate of ramipril-DKP formulation of 9.56% after two months at ambient temperature and
humidity. Additionally, even when placed in air-tight packaging, the ramipril compositions
have a rate of ramipril-DKP formation of 2.0%, after one month at 40° C and at 75%
humidity.
[0012] PCT/CA2002/01379 describes solid ramipril capsules that comprise a
mixture of ramipril and lactose monohydrate as the diluent. According to
PCT/EP2004/000456, the process includes lactose monohydrate as the major excipient to
formulate ramipril compositions in an attempt to improve ramipril stability. However,
immediately after formation of the described capsules, ramipril-DKP formation is already at
1.10%.
[0013] United States Published Application No. 2005/0069586 describes ramipril
tablets that have an admixture of ramipril and sodium stearyl fumerate with reduced
ramipril-DKP formation, but does not teach pre-blending or co-milling the ramipril with

glyceryl behenate or substantially coating the ramipril with any blending agent.



rate of rampril-DKP fornulation of 9.56% after two nonths at anbi ent
tenperature and humdity. Additionally, even when placed in air-tight
packagi ngyothe/osagsBpri | conpositi ons have a rate of ranmppmids2@KPB4d400 mat i on
of 2.0% after one month at 40 C and at 75% humidity. [0012] PCT/ CA2002/0
1379 descrifpesars of ol bbb eidsetes i et BERgRuhe Sediohl ofthik apgifcatiaiishid
and | act ose nonghydrate as the diluent. Accordl,gﬂ% t o PCT/ EP2004/ 000456, the
process i ncdafgdsyienthgkbessisingens prior a te Hie apalieatioaxci pient to fornul ate
ram pril co i tionsg atd, . [ nprove ram pril stability. However,
[ rmegi at el ng?étier for §Eﬁ}ng§:r% IT.ggﬁthggl&hi bed capsul es, ram pril - DKP
formation i0H]ready Hhe freded¥invEdiidk bhbudtiaaBoa tliesdiBtdverysthetstAppbiat dddage

No. 2005/00695 86 d i bes ram.pri], tab) et.s that have an adm xture of
ramipril a n@%&‘?‘ﬁﬁéﬁééﬁ‘@gn# ?ﬂ?@%%@eﬁ?‘%y %&%G@gﬁe?ﬁm BF ?Q'Dﬁ_gpgigbicﬁﬁﬂi on,
but does nofentRAEWiR EmRr8 AdHAGMAfuHemME bt ﬂaﬂﬂ;l)ﬁl?m&gtlf]@.ml“ﬂé Hve é)}shhaglle VeI Y

behenate or substantially coating the rampri any endi ng agent.F e
r "' 111 :!surprising diseovieryt that by gombinihg edreipeih ewethi ghycelyd beheragg, prindtosforrhilationf

hi i ' | 1 SSi t t f ' ' ..to th
Tk e R R T e A

is based i noed imAEd toéheaBiE¥R iheotNake Fiveof TR prd @@ af ch@NBel 98t §ieN9
ram pril can be achieved by first pre-blending or co-mlling glyceryl

behenat e wi glFcerdiichendte erats the raraiptit ard igrabledp prefedt ping tantipil &erm phtieal and

I nventors rprisi 1S ry that conbj ni ram.pril
with gl ycerﬁvg%lgﬁ%ﬁ%# e{%S%?]lag %@%%gﬁ%ﬁ%ﬁﬁ{ﬁgﬁs’g l?Lsre éﬁ%’fﬁniupn% {%)tcge%gdagg ge
form the rdagedait pteduadarh apemipel-DRP ikl @xlifrélrdadid] ow. Wt hout being
limted to gne particular theory, the inventors of the present invention
bel i eve thaf0He gl ydamprtigiascthainyeptost kaverlemonsiaied thaphiutilizingglyceryl
protect th L PEd ) 1 I.cak L & ent t der
normal  cond e ¢ ishaFE AR ARip e SISO duer b SRS st T«
such as ranmipril-IDKP aaddamipni giacid; clingdei sdgnifiQitly redueedhalideediltbe invehiers have

i nventors have denonstrated that by utjlizing. ceryl behenate as a .
b endi g aeronSEHIRd Biaf el ot dtserinostion aE sHasgl HrAmPosoRe of L 18 raonis
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from the date that the ramipril compositions are first formulated.

[0018] As such, the pharmaceutical compositions contemplated by the present
invention comprise ramipril, wherein the ramipril has a low rate of degradation and is
substantially free of ramipril-DKP and ramipril-diacid. Moreover, the pharmaceutical
compositions of the present invention have increased stability, bioavailability and shelf-life
compared to current formulations. Specifically, the inventors have shown that the
compositions of the present invention have improved bioavailability compared to Altace®
Additionally, the pharmaceutical compositions of the present invention allow ramipril to
maintain potency, assuring health care providers and patients that they are giving and
receiving consistent and exact treatment. The invention also contemplates reducing the rate
of ramipril-DKP formation, especially under formulation and extended storage conditions.
[0019] The present invention also relates to methods of making the pharmaceutical
compositions, of the present invention. Such methods comprise first pre-blending or co-
milling ramipril with a blending agent. The methods of the present invention also comprise
first coating ramipril with a blending agent prior to formulation of ramipril into a dosage
form.

[0020] Brief Description of the Figures
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months at room or ambient temperature from a ramipril tablet produced with coated ramipril
particles.

[0025] Figure 5 is a graph that illustrates the rate of decomposition of ramipril in a

formulation of the present invention compared to currently available formulations.

[0026] Figure 6 is a graph that illustrates the rate of ramipril-DKP formation in 1.25
mg, 5 mg, 10 mg and 20 mg tablets made in accordance to the present invention.

[0027] Detailed Description

[0028] The terms “stabilized”, “stability”, “improved stability” or “stable” as

applied to ramipril, can encompass products that are substantially free of breakdown
products or degradants. Such products or degradants include, but are not limited to,
ramipril-diacid and ramipril-DKP.

[0029] The term “substantially free” refers to the ramipril formulations described
herein that have significantly reduced levels of detectable breakdown products; e.g.,
ramipril-diacid and/or ramipril-DKP.

[0030] The term "cardiovascular disorder(s)" as used herein broadly and
encompasses any disease, illness, sickness, disorder, condition, symptom or issue involving
or concerning any part or portion of the heart or blood vessels of an animal, including a
human. The term “blood vessel”, as used herein, is defined to include any vessel in which
blood circulates. Such cardiovascular disorders include, for example, arterial enlargements,

arterial narrowings, peripheral artery disease, atherosclerotic cardiovascular disease, high
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i nappr opr i at progession hbadisordat i an avapls () slogriag the course of a disorder in an animal;
(f) relieving, improving, decreasing or stopping the conditions of a disorder in a animal; (g)
relieving, decreasing or stopping the symptoms caused by or associated with a disorder in
an animal; or (h) reducing the frequency, number or severity of episodes caused by or
associated with a disorder in an animal.
[0032] The terms “prevent(s)”, “prevented”, “preventing” or “prevention” are used
herein interchangeably and refer to any prevention or any contribution to the prevention of a
disorder in an animal or the development of a disorder if none has occurred in an animal
which may be predisposed to such disorder but has not yet been inflicted with or diagnosed
as having such disorder.
[0033] The phrase “safe and effective amount(s)”, as used herein, means any
amount of a drug which, when administered to a subject to be treated, will achieve a
beneficial pharmacological effect or therapeutic improvement consistent with the objectives
of the present invention without causing serious, adverse or otherwise treatment-limiting
side effects (at a reasonable benefit/risk ratio), within the scope of sound medical judgment.
[0034] The term “about” as used herein means approximately or near or around.
For example, when the term “about” is used in relation to a specified dosage amount or
range, the term "about" indicates that the dosage amount or range specified is an

approximate dosage amount or range and that it includes not only the amount or range
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phenylpropionates, phenylbutyrates, citrates, lactates, gamma-hydroxybutyrates, glycollates,

tartarates, methane-sulfonates, propanesulfonates, naphthalene-1-sulfonates, naphthalene-2-
sulfonates, and mandelates. Several of the officially approved salts are listed in Remington:
The Science and Practice of Pharmacy, Mack Publ. Co., Easton.

[0038] The term “derivative” as used herein means a chemically modified
compound wherein the chemical modification takes place at one or more functional groups
of the compound and/or on an aromatic ring, when present. The derivative may or may not
retain the pharmacological activity of the compound from which it is derived.

[0039] The term “pharmaceutical grade” as used herein, means that a substance
meets pharmaceutical standards, and that its purity is superior as compared to the purity of
the same such substance when classified as food grade, which is less pure.

[0040] The pharmaceutical compositions of the present invention relate to
compositions comprising a drug that is susceptible to degradation when exposed to the
environment or exposed to physical stresses during the manufacturing process and wherein
the rate of degradation of the drug is extremely low.

[0041] On average, the rate of decomposition of the drug, in the pharmaceutical

compositions of the present invention is between 0.00-0.09 % of the total weight of the drug
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" about " '@‘ SR %M ﬂgl{]-'?e‘tfﬁglﬁm I “%ﬁ*a%@&ﬁ ddifesh SRR g RI YonHos iRASH e he term

about” i osage am) nt or range speC| I's an

appr oxi ﬁatlﬁeml‘sﬁ@eﬂt@dﬂm@tozb@ .05 &’nqﬁthamtalt\haghu dfthmakciul@esmwoth onl y t he anount
or range' aetual y spe i e but TOCse ar S or ranges th so be safe
and ef f ect {0042lanpunt & Yakigys 5‘]“@0%15 P alff%%ca%ﬁ%ﬁ%mam% r%ﬂ’r?tpr%sign ange.

[ 0035] As &?gﬁloﬁ%Fﬁéﬂn rhB&f H@%rg&tloﬁmﬁé SuB Betweef ABRULI0SRH.6, % of GHERbias ed Of ,
|nclud|ng I nc I ncT uded I nvol'ving," "involves," "invol ved,'

and "such asighesfahe dmg duningtabout theBrst tlnmmlonﬂns efterghe é@i@éosql%@ef] forged ﬁ@@ll d

be understood t hat S ut

adj ect i val PSPV ho 5@ (ﬂéz{a ﬁ?ﬁ?oq%h‘ge tcﬁfftﬁe gﬁﬁﬁg B! g@%‘?Sfpér‘ﬁeat%&gm Aise
in a phar npegk hﬁé’ﬂthé)?ﬁ eutlcB0GApokiifont 26 formphar maceut i cal |y accept abl e
salt"” refers to a salt that retains the biological effectlven ss of the

free aci d HOd3br baskh afe amkodypenti the aafe obAprompasitipn ghficslugn the
phar maceut ' Cal | %/qu?igglec%%ﬁogg R aI ft tBe Bﬂe%leﬁ{q e%'ﬁ%fx e th%ry Lk biodb £ about

blsulfates ghhat e nonohydr ogenphos at es,

di hydr Ogen9.b9§%fb¥ftlﬁb%otdlf%?gm@5mbaﬁr@g,at mammmme,em ax@lndg@rpedmnthtﬁooaﬁ des,
| odi des, acetates, propionates, decanoates, capryl ates, acr aie%,
%efl Hitat es,

format es, lessheyiritmenths fomihe date that Shephssmaceuti SBW(PP%%P@E
mal onat es, 4o 3&% 't&ﬁt}% en%H gﬁ%ﬁ%@éﬁlﬁﬁp&ﬁﬁé gcﬁms RS AEESE dWBPBdi8Sh of the

but yne- | | oat es nzoat es, chl orobenzoat es,
met hyl benzﬂﬁigﬁﬁ,lesd ItHamtanohle(Dlﬁzt%tt@abomm&S%yb@lhz malezselglntstf hms}abe,raz oS,

pht hal at es, sul fonates, xyl enesulf t hyl a t t
pheny| but yeAIRSERIULE] @1 %‘feé%gye RenEoRt ngﬁg?s‘rtﬁﬁg 3}%&%39«‘8 LS & \éé%@gﬂqg? fes
tartaratesg IHF(SSB.?(&]%TI%U(J: gwébﬁ&coﬁfpgﬁﬁﬂﬁ setfecnad @ﬁlessﬁﬁ&héﬁlﬁﬁ@@&% to about 0.

1-sul fonates t hal ene-2- sul fonates, and mandel ates. Several of the
of ficial | yoagp roﬁﬂmctoaaivx{esglm@thep diugdati rOREBMPE ETre, OTIIECT8E? BefdBomh doPact i ce

of Ph armac %% e]él\&gﬁ’_@ﬁlpa,ﬁqd‘ pVﬁ% m%? ?S tgr%?err Jd %%nllac-glq{ecatl g&ﬁbosqt%ﬂs\@%% X ?ate 8’? used

herei n nea
decomposition of the drug of less than about 0.04% to about 0. 042% of the total weight of

the drug, at room temperature, on average per month for an extended period.

[0044] Preferably the drug compositions of the present invention result in rate of
degradation of the drug of less than about 0.3% during about the first three months of the
total weight of the drug and less than about 2.0% of the total weight of the drug during a
period of at least about 36 months after the first three month period. Preferred
pharmaceutical compositions have a rate of degradation of the drug of less than about 0.3%
of the total weight of the drug during about the first three months and less than about 1.5%
of the total weight of the drug during a period of at least about 36 months after the first three
month period.

[0045] The present invention encompasses pharmaceutical compositions that
comprise a drug susceptible to degradation when exposed to the environment or exposed to
physical stresses during the manufacturing process; and a blending agent.

[0046] In certain embodiments, the drug is an ACE inhibitor. Suitable ACE
inhibitors include, but are not limited to, captopril, benazepril, enalapril, lisinopril,
fosinopril, ramipril, perindopril, quinapril, moexipril, and trandolapril

[0047] Of the ACE inhibitors, ramipril, its derivatives and salts are of special

interest. Suitable ramipril derivatives and salts include, but are not limited to, the esters and
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conpound wherein the chem cal nodification takes place at one or nore
functional groups of the conpound and/or on an aromatic ring, when present.
The deri waDI20@®/050680r may not retain the pharnacol ogi calpcaatseansioyo4ed t he
compound fromwhich it is derived. [0039] The term "pharmaceutical grade”
as used Qﬁt5"8%%”@8&%@&0@&%&’@%%%%@%&%ﬁéﬁsﬁé‘c}&va@é}ﬁw?ﬁﬁﬁﬂ.fsaitabié andiards, and
that its pUrity i's superior as conpared to the purity of the sane such
subst ance sstenincluasshitiacchoa sinfiteddo grexdieydroviainggril] snlipgkbapaylestef.0e1uppythe
pharmaceutical conpositions of t resent invention relate . I.tions
conpr i si ngesteraithy esieaer m§th¥hiséeép5)i acepicrdy raﬁ%e_é?&arbg%sakmé’ % gllslegﬂ%ag’sw%e
envi ronment.. ar: @XROSRA 11 vARY S RhcSkitaRs e stbble Afhifdior uime busigagic
process an erein the rate of degradation of the drug is ext,r,emal,c){ | ow.
[0041] On mvidarsagle as,tH@!, HBrd1$0.doebhipasi.fumariepcid Hertareacid ppd ¢ifric acid.

phar maceut | conpogi tions of the. pr to {al .S1:R6L; - Q05O 09 %
o tho. ot UDIBki ght BFTRLR (36t SIHECr n N Re - Sop SRR i 09 %0
present i NYGNEHiAN cériterd; £A30.- BFen0énantiémend PrmueTightheoficdl hemel ofigmgieril isont h.
[0042] In various enbodi nents, the pharnaceuti_cal rrpo)axtl ons of the

0
present in@écﬁa&ﬁasbéé(@bﬂﬂ\l-i(ﬁ)-iﬁ@@%ﬁ'%ﬁ‘@ﬁnﬁ%‘fﬂy&ﬁlaﬁﬁ?ﬁ@ Gt ween about

mont hs-ar BRSSP RIl &0 1PN R AR ATR pldifs SRBRET, e

total wei gfenfifaltshgctdfddg during a period of at | east about 36 nonths after
t he pharnmaceutical conposition _are formed. [0043] In one enbodi nent, the
rate of deconposition of the dPug in the pharmaceutical conpositions of the
present invention is Iesklg,@f&ﬁdqbguitHgm\(M%to about 0.095% of the total

wei ght of the drug, at romte@p@:@tureci)n;@verage per nonth for at |east
about 36 nonths fromgRytdatecHhat Nlnp/ maceuti cal conpositions are
first formul ated. Pr ¢ ed pharmaceu Hti ons have a rate of
deconposition of the g of less th 04% to about 0.085% of the
total weight of the drug, at roomte on average per nonth for an
ext ended pf@ﬁgﬂ nore preferred pharnmac conposi tions have a rate of
deconposi t f the drug of |ess than about 0.04%to about 0. 055% of the
total wei gii0SObf t he Rebnigyil imtonveund terapeprlatinghe bedyakpehengtic pleavags i e or an

ester group. Ramiprilat, the diacid or free acid metabolite of ramipril, is obtained in vivo

upon administration of ramipril but ramiprilat is not absorbed in-vivo from the GI tract.
[0051] In preferred embodiments of the present invention the percent of ramiprilat
does not exceed 20% after 8 weeks at 40°C and 75% relative humidity. Preferably, the
percent of ramiprilat does not exceed 1.0% during the life of the composition. Most
preferably, the percent of ramiprilat does not exceed 0.5% during the life of the
composition.

[0052] Ramipril is marketed in the United States under the brand name Altace® and
abroad under the brand name Delix®. Altace® (ramipril) is supplied as hard shell capsules
for oral administration containing 1.25 mg, 2.5 mg, 5 mg or 10 mg of ramipril.

[0053] Ramipril compositions of the preseﬁt invention can be formulated with any
form of ramipril known in the art. Ramipril suitable for the present invention can be
uncoated or be coated with a coat forming material. Ramipril and processes for making and
using ramipril are described and claimed in U.S. Patent Nos. 4,587,258, 5,061,722 and
5,403,856, all of which are incorporated herein by reference in their entirety. The
preparation of ramipril has also been described in EP 0 079 022 A2, EP 0 317 878 Al and
DE 44 20 102 A, which are incorporated herein by reference in their entirety.



extended period, and even nore preferred pharnmaceutical conpositions have a
rate of deconposition of the drug of |ess than about 0.04%to about 0. 042%
of the towvelowaisges of the drug, at room tenperature, omCIWS2L@IA4(@8¢ nonth
for an extended period. [0044] Preferably the drug conpositions of the

present L‘Iﬁg ' an eﬁﬁ%ota Qh'}agrﬁérﬁ s i e @At e Gt ?ﬁvehﬂ@n ﬁi&lﬂlﬁeﬁarﬂlﬁﬁﬁ ak han

about 0. 39 ring abou st t ree nonths of the total weight t he
drug and Imanédl&nnﬁlheﬂweﬂm%anmqutstchlaadl Gity (raniffurtios l\daunngmemQ a

period of at ast. a th f.t the f h
Preferr ed ?‘ﬁ%?é%‘ﬁflf) F‘blegﬂrpn'g‘g lpf‘?ss nﬁeré’\}gn gaq iér %%yo{eoage 3?‘?&)?2%1 q%lﬁ 18@?1
drug of ﬁr FSi A aft ﬁeganQe&)’réhﬁﬁnF figtabletiay th!‘?fe@éﬁt iR¥entibe calf gludy Frzhxﬁﬁ;rﬂibOUt

the first and |l ess than about 1.5%of the total weight of the
drug duri n@raclpethaoate@batad wl@assultabb@patafemmgmﬁer&lt @loatf“ﬂaéamlﬂ’iﬂé puifghlcsior

nont h peri 0045 he Ve thgal
conpositio 8{“ 18 ?PE‘P%E“ 1%11%1@ a%l? 0?%% Eegeﬁzﬁml on gnbgﬁposed
to the eanoEﬁﬂ{%rﬂﬁteﬂél %ﬂgﬁﬁﬂpe&aal@bm 1ﬁalhd@bmssﬁst lituitédng, ¢daeednamiiprict ur i ng
process; and | endi ng agent. [00461 In certal n_enbodi ment s {he drug is

gptAgEr: lnhmgx;?]o@r nasgilaetrmiﬁ% cated ranipEi epialling PRTisss. sRiedpdvifiiel TamHPERd t o,
ril
per i ndopr i frystafsi §6P?tf3d I ﬁp{l)éél?mlﬂla@ n%}?%d%%qo? aﬁ&rﬁﬁm?%%éfﬁé%ﬁ‘tﬁlé of ram1pr11

Is nhi It bi Ib It Of Sag g1@fﬁbﬂ|@td§hs the GEddeired\ragipmlaggmemds; maamfactmfedﬁqye‘&vemltlmPﬂmHnaast
uitable ram pri erivatives a t I I

t he est er sDawarHpadHmbH @T@kﬁ{ﬁbgg ﬁaall’ila r%agﬁyt%mqoaieﬁﬁ%&l égéltgﬁ]t%m%‘%?
rampril. ﬁ’é'rzu%lﬁflrﬁ a gl%@fa't% a8 V?ltﬂ Qﬁifdfgfy rQ;W;l nRtBy1BQtuldsk 'ﬁbiy‘i%’ertc@atmg

hexahydr or am pr enzyl ester, |sopropyl ester, ethyl ester or
net hyl est gr19Phg rGEmeued ioeatulas =at.Oeng minlipridaCosted Famipni pacrtwles ricitalle forghe

are not limted to, salts w rmaceut i cal | ept

i nor gani ¢ BWSWQ%WHE‘O%G?’HQ‘ISQE’EW%E mgl—%ﬁl rﬁf’@%ﬁsﬁ ?58 & aC| gﬁat Elr?lgrs i C
aci d, tart api¢ 796 5’19\1“4%36 st B 58 Chitht 5, BP0, LR rBYislonkisAgplRa88@NbI Cycl 0

[ 3.3.0]-octane-3~carbdxylic acid deri'vative with five chiral centers, and

32 di f f er eAb/625A70 ande Comendingd).STAeplidatian gt filedridovemben fi 2&05 |(sgtzl no. not

(20 0 oo D RO P bt oo

the fol | oWefifalso contain anhydrous, pharmaceutical grade ramipril powder comprising coated
ramipril particles.
[0055] In preferred embodiments, the pharmaceutical compositions of the present
invention, comprises ramipril wherein the ramipril is substantially stable against
decomposition into degradant products, such as ramipril-diacid and ramipril-DKP.
Additionally, the ramipril compositions of the present invention have improved stability and
shelf-life. This improved stability allows the ramipril compositions to maintain potency and
improve effectiveness and bioavailability of ramipril compared to other ramipril
formulations.
[0056] The rate of decomposition of ramipril to ramipril-DKP, in the compositions
of the present invention is between 0.00-0.09 % of the total weight of ramipril per month.
Preferably the rate of decomposition of ramipril in the compositions of the present invention
is 0.04-0.05% of the total weight of ramipril per month.
[0057] For example, the ramipril compositions of the present invention result in
ramipril-DKP formation of between 0.0-0.6 % of the total weight of ramipril during about
the first three months after the compositions are formed and between 0-4 % of the total
weight of ramipril during a period of at least about 36 months after the composition are

formed.
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chem cal structure: [0049] [0050] Rami pril is converted to ramprilat in
the body by hepatic cleavage of the ester group. Ramiprilat, the diacid or
free aci dvoebeunsbsge of rami pril, is obtained in vivo upom/sdensoisse ation
of rampril but ramprilat is not absorbed in-vivo fromthe G tract.

[0051] I ni-ppekpr LEORIRAUIEMALRT it BhaRiE8a 0 LNERHIAN of R ekaent  of

ram pril at not ‘eéxce ter at 4 and 75%rel ative
hum dity. fvedtemalabvy a rithef pedongrbitioh of wmnlprll bhlescitbasabout 0 &4 ¢ethbouD duri ng

the life of th f
does not. okebel o Tivipiabpiert ehiar pRLT 6o Rstbssiiis P rimecy GoafiRBinabi 1 i

mar keted i fgaét*&go&%%txﬁ& R ﬁ%ﬁahe astetind: B @R doaipRsifbhaee fidt fansulald oad
under the brand nane De . Al'tace(r) (ram g@&) s sup I|ed as hard

shel | capsBﬂeﬁa*ra‘dq:hannaa;ieu'achincnmsom‘a@nSng@l‘.ﬂﬂiltllarlh nzgtmrgo gssshwgabcslt ng or

10 nmg of r r| I 1110 | t]

can be for Qh[t%ﬂosglﬁ/f/ R?ﬁieﬁ?taif W?lg qufﬂoa\/moom {éﬁ?g%gl?rt% L \Qa}f%%_qef’”
sui tabl e f%n{mt%ra{@;aamedlﬁaﬁeatma@ ReorrEthetanhaduival bempestiad havé h a coat
form ng material. Ram pr and processes for maki ng and using ram %I‘I | are

descri bed wmmdpyl- QKﬂ?ﬁfdrnlattlQD o legsghanabonp@ 04% tgghoutdly 053506 theripial syight of

5, 403, 856, _al.l f\/\/mhareln £ t

entirety. whupaPasTaitaRidure 38 BOhA YRR/ ERELS, B BECRERRAGCHEY B chen
022 A2, EPndra3prbfeBréd tiy plﬁ,ﬁiﬂha%tléﬂ CZElpﬂ:ﬁﬂoﬂs hazvhuaﬂm;mﬂé)l(l?uﬁmrmﬂoabétbsh‘émm n
by referencelnthelr entiret ?e}\]l’l suitable for the

present i nelawt 08U iecabaued Q48rﬁ ?frth? to@é"’%@ﬂéﬁf ﬁ@'ﬂlpfl PP RECROEAYS Bhar ma
Deut schl an %&%\H%@%P IeJAIE YT gmo(p%fmgy) Coated ram pril suitable for

t he presen I nven can be any coat rampril known in the art. For
exanpl e, c{owseyl ram Praférablyithatineipfibcontpositipne sétie plrerwmnnvemwnacswtnol ude

| ticles t
Cont od 1 aniapRipT- DR Bmetaoot B dheuie S dutts S GR op Y proafy e
substanti aldpy \951%1?%3?4&11)%'1 Yn @ RUEIHEH aWidk D.0B% 608 thAT WhiRht ANl duntm pril

particles can in bat are not limted to, coated rampril mcro-_or
nanopart i cpersod afticast abant B imlonths pewthe ifing ﬂf!f&ﬁ mastheperiodo FrefgrpdheamirdLial

ram pril
P compositions result in ramipril-DKP formation of less than about 0.3% of the total weight

of ramipril during about the first three months and less than about 1.5% of the total weight
of ramipril during a period of at least about 36 months after the first three month period.
[0060] In one preferred embodiment, the compositions of the present invention
comprise ramipril, wherein the rate ramipril decomposition to ramipril-DKP, is less than
about 0.3% of the total weight of the ramipril during about the first three months after the
compositions are formed.

[0061] In another preferred embodiment, the compositions of the present invention
comprise ramipril, wherein the rate of ramipril decomposition to ramipril-DKP, is less than
about 0.75% of the total weight of the ramipril during about the first 6 months after the
compositions are formed.

[0062] In yet another preferred embodiment, the compositions of the present
invention comprise ramipril, wherein the rate ramipril decomposition to ramipril-DKP, is
less than about 3.0% of the total weight of the ramipril during about the first 36 months
after the compositions are formed.

[0063] The blending agent can be any substance suitable for pre-blending and co-
milling, which stabilizes the drug and significantly reduces the degradation of the drug. The
phrase “blending agent” is interchangeable with “blending compound”. Preferably, the

blending agent can coat the ramipril and reduce the degradation rate.

-10 -



crystals and coated ram pril agglonerates, granules or beads. One preferred
type of rampril agglomerates is the Gecoated ram pril aggl onerates,
manuf act weaodmosgesent i s Phar ma Deut schl and GibH ( Fr ankf ect/uspoosaies30
Gertmagy)_. Such GIOELcoat ed ram pril agglonerates are ram pril aggl onerates
coated W trhwsainyidraesspr ¢ m‘é‘“ 1 d)@a r: i
hind ’4 el tnade He 8 L5 | & riEC

CEcoated ¢ a(ﬁure.s = ??%I%W dréé%&%? }llﬁ%@&)iagat egﬁ%g%g%rlinf&g%h i c:ll(lc}aegl?&%??gbl e
L or It he gr eafhts, sRUeNds| siticas; anxal (stonbizedngigeerdqubnidosieprate, diheyhsodhoas
isclosed in U S. Patent Nos. 5,061, 722- 5, 151 433;. 5, 403, 856;. apd
5, 442, 008, SUPkpsUEHBA/F) @SBﬁ%ﬂt%ﬁPﬁ? g%ﬁ-‘/i a&lﬁisr(lar.ejf%él?lég%?%é cﬁﬁ@qan%%f)ﬁgﬁ%ﬁ ng

U.S. Appli %ﬁjobr%rbrggeaééﬂ WhEh NOY&BB&IN dhe #re (BEHIE Bbndy). FELExaile, dfmdanped) ,
herei n incorporat y reference. The conpositions of the present invention
can al so cegdm suitableyfdr thepresphianvantion fnabede, hutdenetdirhised 10, pludedongshgin si ng

coated ram_.pril . parti.cles. [0Q55] I referred .e Loent.s, .t

phar maceut ik Ia"@g%ﬁ%‘.f”ﬂg(ﬁ]lée&? etq"}‘?’éS B%lgrédg’ﬁ% a%%%éﬁ&?@%,b%gg} ol Eslglgte(r1 i pril
wherein t h%Ier@m Bétehates %@gg@p ABdrhta) dtdar it IS |, afkah 8BS tm beedTp asadro g steaitace
degradant products, such’as ram pril-diacid and ram pril-DKP. Additionally,
the rani pr iethes paipuitastdanate, attiyleneelyobawhtetiieraglywh sibxlens e RIdmetSani | ity

and shel f-1ife. . This_ ifaproved 1)1t I 1 Ol Litons t
mai ntai n ﬁ?%}%ﬁ%ﬁﬂ%@% Ve neé%ﬁ‘%@?%dlr{’/le%le@se ’ gér(]é%u:{%:ageggeglg%cggfﬁ SR !rntgtﬁepri I °
c ]9 npared t illedtéiné,es'tee_[rﬁ:rac}ikl, ::)dligﬂ @Icﬁhdlﬁlhﬁ@h alcolhdlP&fylofduting polexphedEerombomitibnon

of ram pri oramopril- , .in the conpasition f th t i ti

i s bet ween tgred- M@@P%f@iﬁbltYh@etb&ﬁné}ng\ﬁéggtﬂﬁ giiﬁcerryzh‘?%ﬁflﬁtle?pg ersrggt hl. vemLon

Pref er abl y\;gdr'ﬁ;s; rate qglegﬁé_ilgﬂ%g@'eﬁﬂ&ﬂ bR fprdsefli P6rh lat 1eRstlaBBuCH TRAS i ABSvOby t he

present in on is o of the'total weight of ram pril per nonth.
[005|7] For vexghopl fhe tofabcompogition. Inarnpesfit embediofent, e Peedingagdntisgnesconat
result inrampril-DKP formation of between 0.0-0.6 % of t.he total weight
of ranipri [2beh G nyt-aB3ne agwée. flp F‘%‘?"L‘?fr?ﬂ’@gﬁﬁﬁm%ﬂgmﬁlgé‘?e ﬁﬁg&l@gﬁ’%% RN ggtr e
formed and BelWeERt 8% AndtBbve N8 ah@hé spa&lEig RinbofinteltRE blen@i‘ﬁ% laPpéht & rescnoat Of
at | east about 36 nonths after the conposition are forned.the

phar maceut iabait 2cbwpS$iand ahsveofln aispeqifiegrshpreferred embodiment, the blending agent is

present at about 3.0 wt. % and above. In another specific embodiment, the blending agent is

present at about 4.0 wt. % and above (e.g., 5 and 10 wt.%).

[0066] The blending agent can be present from at least 0.1 wt% and above by
weight of the total composition. In a specific embodiment, the blending agent is present at
0.5 wt. % and above. In another specific embodiment, the blending agent is present at 1.0
wt. % and above. In another specific embodiment, the blending agent is present at 2.0 wt.
% and above. In a specific and preferred embodiment, the blending agent is present at 3.0
wt. % and above. In another specific embodiment, the blending agent is present at 4.0 wt.
% and above (e.g., 5 and 10 wt.%).

[0067] Additionally, the blending agent can be present in a ratio of about 1:10 to
about 10:1 of the drug. The blending agent can be present in a ratio of about 1:5 to about
5:1 or about 1:2 or 2:1 of the drug.

[0068] In yet another embodiment, the pharmaceutical compositions of the present
invention comprise a drug and a blending agent, wherein the drug is coated by the blending
agent. The drug can be substantially coated by the blending agent. The drug is
substantially coated when the blending agent coats the drug wherein the drug has a low or
no rate of degradation. For example, the drug can be between about 50% to 100% coated
by the blending agent. Preferably, the drug is between about 75% to 100% coated by the
blending agent or more preferably between about 85% to 100% coated by the blending
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I nvention have a rate of deconposition of rampril of |less than about 0.04%
to about 0.095%of the total weight of rampril at roomtenperature, on
average peo nwiskosBor at | east about 36 nonths from t he pdatus2dosatosshne

ram pril conpositi ons are first fornmul ated. Preferred pharnaceuti cal

compos (| e AR ALEREH SPKELCRL BRLLADRL b9A30 1197, QR (nDHthdigg abou

0. 085% of ' 478"t roomtenperature, on average per
nont h for @g@nextended per| od, m)re preferred the pharnaceuti cal

conpositions have rampril - or jrat t bout 0. Q4%
0. "053% of INORR) t ot al Tt gRE TR THEHLBFIY e PIPuRI EHD B P OT Eo SE AR on

average fof,.s Lenge ?lrﬂiea[bl‘éﬁld AgerROR-ERIER: Bupfietsac B blendi
phar naceutlc\:lal?{ conp S|t|onsg ave rarrl1ng ge Pr ormaf)llrugn1 of Ies}J;@tehaerrll glbgout

0.04% t o abgent. The dmg%anfoe stlestantiady cmcgw thgﬂalqndmgmgent atherdsgrist enper at ur e,

per nmonth on aver 0 0

ram pril 8#6@%‘?1?1?38 ?éwﬁ%t%ﬁﬁ’gegg ﬁ’i’ltecr?f‘ 81?1 (&rgg%Y eiﬁlgﬁ?éadr% %ﬁésleg %@P e the

formation gf rdt@éﬁdééi@dhu%o%r Sadiisl Whd Magahobd bétheeri 50%ttonbomomawsh@f

the total weight of ramfp and | ess than about 0% of _t he tb?qu t
1qg,qg§p

of rampri bleddmg ngewt. Peefeabilyotheatrug sdstwemoidto @@Wﬁ??ﬁe‘bw e

t hr th p d. P d
for mat | on B BPBSSCTRAY BERE 550 AP0Ye EATRS o SBuhEGHut, Mosl AL X
about the fHerdtg IsiebRediIIh%0 B0Ys bessd bjndme biddirtg dgebito of the total wei ght

of rampril during a period of at |east about 36 nonths after th t
t hree nont lﬂmﬁﬂ}l od. E’B@l@@ﬂce‘{lﬁfiab?fénlﬁﬁsﬁ%‘ls 2313&’%??88‘1' IREFRUON THAY @B?Tﬁgg'ﬁdlflrzns of

the Pr esentyd RSN, SOMBEY REAATBLb apl By ST A osh @Bl Suitable

decorrposMP o ram I's l'ess t 0. 3% of t total weight
of the ramaaum{zesdnélludg Wb atgtnot Himited ts tdilbnte diniery, hshlakesmanudﬁe eseippots t i ons
are fornmed. [0061].1n another

f d enbodi
present i n\b@ﬁ?ﬁsoﬁlsﬁ’éq%?tﬂ@eagteﬁﬁ Bgﬁlﬁsgnttﬁﬁ%f%@flg afg tsg]tubq%fgg(r)%@ iRl of the
deconposi t i, &1 geht @'é?ervétﬁleg Essbili2a) spbatterd) f169¥psOpolimerstedd. aWhitei ght

of the rant the first 6 nonths after the conpositions are
formed. | o@ﬁgpharmayemcanpaMptap}eeaﬁéﬁweas eoriseapated by thpresesiysntion isshgpldt he

present be understood that the additive(s) selected for compounding with coated ramipril particles
should not defeat the stability objectives of the present invention. Even though some
pharmaceutically acéeptable additives may cause ramipril to degrade, such additives may be
suitable for the present invention so long as such additives do not cause ramipril, as it is
combined with a blending agent, to degrade.
[0071] Examples of excipients include, but are not limited to, acacia, alginic acid,
croscarmellose, gelatin, gelatin hydrosylate, mannitol, plasdone, sodium starch glycolate,
sorbitol, sucrose, and xylitol. For molded or compressed tablet formulations, suitable
excipients that may be used include amorphous lactose, beta lactose, microcrystalline
cellulose, croscarmellose sodium, dicalcium phosphate, carboxymethyl cellulose,
hydroxypropyl cellulose, polyethylene gylcols, sodium lauryl sulfate, and the like.
[0072] Examples of additional stabilizers or preservatives include, but are not
limited to, parahydroxybenzoic acid alkyl esters, antioxidants, antifungal agents, and other
stabilizers/preservatives known in the art.
[0073] Examples of coloring agents include, but are not limited to, water soluble
dye, Aluminum Lake, ion oxide, natural colors, titanium oxide, and the like.
[0074] Examples of diluents or fillers include, but are not limited to, water-soluble
and/or water-insoluble tabletting fillers. The water-soluble diluent agent may be constituted

from a polyol of less than 13 carbon atoms, in the form of directly compressible material
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invention conprise rampril, wherein the rate rampril deconposition to
ram pril-DKP, is |ess than about 3.0%of the total weight of the rampril
duri ng abwotoddvs29e8r st 36 nont hs after the conpositi onsprarastasoeso [ 0063]
The bl endi ng agent can be any substance suitable for pre-blending and

com | | i ngg: %%%Mé&%@[l s’ii@%%leﬂgklﬁtgééhgab%ﬂgl R £ abb G530 ﬂ’nc”r&@?‘ GEHhelfBBn of a

degradatlo rase "blending agent" is interchangeabl e
with "ble npbw@erc(ﬁwpnmqjartwﬂaf ﬁfzebahg {ess thae abcbu;ri@[) moiCEpehor TAKIEe éllierPCPfeThe

ram pril and reduce t ation rate. One t ed [

i nvention Pﬂ&?h’éé’“ﬁfﬁ‘iag%rd@ge %E%gougfwrésﬂ ‘Eﬁa’il?lg‘%( xyﬁ%lgseog& Cgtt omi zed
glyceryl pal tBP%@%a?érﬁmsoﬁi‘tﬂ’&&ﬂ'ﬁeﬁ Qekin fa§ Bk B%H%§1bf&¥1€étlve§wcha§t ants, and
fatty acids (preferably having a chain | ength of eight carbons_or greater

\é\ﬂ: beFZ‘yf“‘”"mf tﬁ“gmﬂm celtiuhmr@ mt bh,esubbnwye gqtetinizschiipck, Epneeially meclagent s
resen
| ong chain Ifhéetnﬁlﬁgél?%f %ﬂ%@%ﬁ?’%éﬁgﬁsﬁﬂ%oﬁe G, St a?fa@ o@é’gmhbﬁ%ag ah@: 1nclude

cerol esters agents i ncl ude,
but are nomabhéEiiRéxide. 9l yceryl behenate, gl yceryl stearate, stearyl

al cohol, magnesi um st ear at e, | st I

Ft hyl :ane lg[@ﬂ?é] pol y&emyples ﬁéglgfl{y%)gsagtm%gg%a Bﬁ%arﬁggy%{tgﬂog%%%

auryl sulfate n dj I
[ifk & soRERSSLY] &Hx{ﬁé&lhﬁb‘{ yﬁfog? &%@F%H{laury BeruSQIA YR Y

f uner at e, ™ ne stear cohol

anyl opecti ﬂ:.snﬂ@gr@myg'@’enomagz berhieafor thepréfaentieafof Pﬂ?ﬂ),sihobn@ge:ra@bmyt, patieal
bl endi ng agent 1s g yceryl behenate. [0065] The bl ending agent can be
present f r B¢HvaREor 28, g{ragtgggtgr@u SSwt % and above by wei ght of the total

conposi ti ofpg7ef 2 SP§Ghhfes BFRRHHIRIY agchiGndth @) Buusre 28LHHhithS 1D WS A UrAL
about 0.5 53 i]/oand %ovg 5 I'n angt heragsepemflc errboceil mant1 the b endll1 nIg

agent is pseserd, s‘aarlahmdland1t©pharma%lamdll§a&m91etabllemllmhmlﬁé}r safpsefiungsteary

enbodi nent ,. the bl endin e r.esent ove. |

a speci fi c HRHASy 3€F9gé’g6@ﬁ)b8 Cﬁré’h chengie, § ﬁ@?oﬁgalgélecﬁfl \glﬁosx l%l’ géslglrlllﬁ‘b at aboﬂt
3.0 wt. % gra?cbgé(@luml s’?ea?éi@tdh%tOSS?P(S'yfdl& s@dlhﬁﬂllaﬁ@m%ulfdtﬂ%omhlﬁﬂﬂﬂds@eagent i s
pr esent at about 4.0 Wt. % and above (e.g., and 10 wt . [0066] Th

bl endi ng agragnesmn IMYbﬂ‘léfQ‘@ntaM anskitheir nyisEes. 6 PPWWD/QfaPh@ 1‘%’6% Ry bﬁe‘i‘sﬁgtas of

(e Cotel SRIBORLILifhAaf RS bn SUR0E lkred R ARD A AR

bl endi ng a@@dilhldtﬁ)np epaRk p&&loih -o@ the lubricant may be added into the final blended material
just before compression or encapsulation that coats the outside of the granules in the final
blend.
[0077] Examples of swelling agents include, but are not limited to, starches;
polymers; cellulosic materials, such as, microcrystalline cellulose, hydroxypropylmethyl
cellulose, sodium carboxymethylcellulose and ethyl cellulose; waxes such as bees wax;
natural materials, such as, gums and gelatins; or mixtures of any of the above.
[0078] Examples of polymers include, but are not limited to, polysaccharides,
celluloses, and organic moieties such as polyvinyl pyrrolidines and plastics.
[0079] Examples of celluloses include, but are not limited to,
hydroxypropylcellulose, hydroxypropylmethylcellulose, hydroxylpropyl-methylcellulose,
hydroxyethylcellulose, ethylcellulose, cellulose acetate phthalate, cellulose acetate,
polyvinyl acetate phthalate, polyvinylpyrrolidone, gelatin, hydroxypropyl methyl cellulose
acetate succinate, hydroxypropyl methyl cellulose succinate, hydroxylpropyl cellulose
acetate succinate, hydroxyethyl methyl cellulose succinate, hydroxyethyl cellulose acetate
succinate, hydroxypropyl methyl cellulose phthalate, hydroxethyl methyl cellulose acetate
succinate, hydroxyethyl methyl cellulose acetate phthalate, carboxyethyl cellulose,

carboxymethyl cellulose, cellulose acetate phthalate, methyl cellulose acetate phthalate,
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w. % and above. In another specific enbodi ment, the blending agent is
present at 2.0 wt. % and above. In a specific and preferred enbodinent, the
bl endi ng wgends/iss96pr esent at 3.0 wt. % and above. |n aneChars:@peei4to
enbodi ment, the blending agent is present at 4.0 wt. % and above (e.g., 5

and 10 Wtr’%l%ﬁ[éeﬁg@%g%%é%ﬁ%gi{;jf?@l%%y%r%%ﬁ%}g REINEsSAL Rk FARIRE, BfRSSProfyd @

ratio of a : a rug. The bl endi ng agent "can "be
present i nmathyhtélmlae acdiatstphitiatate, hydivaypropylicetinlosb acetatd pRthalatesugcigatet he

drug. [0068] | t nbodi . ' it
e br esenVrmREER AU AIESe 2oTR B HRR P R RRe Gsaney e dichl R
drug is co Sﬁa{%{;phttﬁ'h?atp,lc%gﬁllg%pﬁgﬁﬁrate phiiR1AE Wg depRpyBedlalcRabuBkdty coated

by the bl ending agent. Th Jg I's substantially coated when the bl ending
agent coat shthéletegcalilosh ecatata ttimellidatagnithy callnlows agetaiotriraglbtagy ctahpedldaston.

For exanple, the, dr can.be bet wee bout . 50% 100
bl endi ng fi@“@?ﬁt? tfﬂP%‘ﬁ%Feagwoxmﬁ?ng‘i‘fB“@%e %céa%a\/\%teﬁnéléalg?)ag ?{S@%@Q%@ét@gl&t ed by
the bl endi ngnagenkeiat nimERitRE alyaraBpiphEiRtuse abstut: tBhtilitte6¢natoat ed by
t he bl endi ngeSL' between about 95%to 100% coat ed ;l;}/ t he bl endi ng agent.
c

[0069] irln?/@eu;ﬂ?agﬁmtrg‘onﬁwgiz@ﬁ;}i@m cellylesemtyivie BimelE ,géh%%?iaﬁ?%ﬁs of the
Coat od by TRETLHEAD agerEe o RTaR SREt AR B B ) the
7 1 3l o i a-punhy gk kst
R i el et it
nore preferably betweén Yoto 100% coated by the blendi ng agent. Mbst

F(r)g;g]r allz))lhg?cn%ttg.u?ir ggl [ iobet w_ete_n 95% ]E o] ﬁOO% coated by the blending agent.
ncl ude phélRibout | ook PRbewst 5t s anre S ies "It P Eab Y eB e o
oo ORATT S B byt s I et L0,
agent s, | ubomosndial, gradesiof swah cagelynzers ivelude the BURRALHER serieveichare
copolymers of methacrylates, acrylates, carboxylic acid-functionalized vinyl polymers,
such as the carboxylic acid functionalized polymethacrylates and carboxylic acid
functionalized polyacrylates, amine-functionalized polyacrylates and polymethacrylates;
proteins such as gelatin and albumin, and carboxylic acid functionalized starches such as
starch glycolate, carboxylic acid functionalized polymethyacrylates, carboxylic acid
functionalized polyacrylate, amine-functionalized polyacrylates, amine-functionalized
polymethacrylates, proteins, carboxylic acid functionalized starches, vinyl polymers and
copolymers having at least one substituent selected from the group consisting of hydroxyl,
alkylacyloxy, and cyclicamido; polyvinyl alcohols that have at least a portion of their repeat
units in the unhydrolyzed (vinyl acetate) form; polyvinyl alcohol polyvinyl acetate
copolymers; polyvinyl pyrrolidone; polyethylene polyvinyl alcohol copolymers,
polyoxyethylene-polyoxypropylene copolymers, alkylacyloxy-containing repeat units, or
cyclicamido-containing repeat units; polyvinyl alcohols that have at least a portion of their
repeat units in the unhydrolyzed form; polyvinyl alcohol polyvinyl acetate copolymers;
polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl
pyrrolidone polyethylene polyvinyl alcohol copolymers, and polyoxyethylene-
polyoxypropylene block copolymers.
[0081] The flavouring may be advantageously chosen to give a combination of fast

onset and long-lasting sweet taste and get a "round feeling" in the mouth with different
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agents, cooling agents, preservatives, stabilizers, sweeteners, flavors,
polyners etc. Wile any pharnmaceutically acceptable additive is

cont enpl avedodwysedse present invention, it should be undecstuseesoaso t he
additive(s) selected for conpounding with coated ram pril particles should

ot de! cab e SURBLLIR L OBUREL NG A JRUEBEH B MR RYAGuhouh

some pharm accepta i'ves may cause ram pril to degrade,
such addi t fe¢Bsg ARYproeids uisyadrge Withrflavberspnd serttnessy darioonother metetiakssnayueh

additives do not cause ramopril, LT nbi ned with [
to degr adePrep@O 7 oaREH P T@s"%(r?flfrwésigf%]:léﬁg pﬁ?ﬁd?a:llg‘g',m %‘Jtle ggﬁg%’\g‘g&: Pln(ﬁ\ ? ggnt 0,
acaci a, al p's%ﬁslged%'l&s o CAp3HRE Hﬁ% h@gfa;ecg%litﬁtshgl’lacgﬁigﬁf bpdiydr osyl at e,

rran_ni tol, ne, sodi um st ar col ate, sorbitol, sucrose, and
xylitol. Fosepl ded Additionprifisstetionsdl ajuvfaotsruhigh msride innorpaicd intheitdiletat s

t hat be di | ude, h | e .
Lol T Ul ose. Tehechit i 100 SEME I g SHy LR B B ST aBie) Bl R ot feleh e
cel [ ul Oseéﬁ&mfs% ragé?ﬂil[coagf;cil? HJIEig%%%; ?de%@iay&ltgm& adig, @lyl6dlosesmdinytoeligiusey |

S

sul fate, and the Ii'ke: Kanp of "additional stabilizers or
pr eser vat i wesoenystallige celbulpseardernvatized peliudese; ichgs cahgrymsthpesHyloge. sesiym

al kyl esters, antioxidants, .antif al 1a t

stabi | i zer E?IB?%%?tﬁgtole@'g@sek By X?"ﬁﬂ hcglllél%? Q h?fS@%%?rog&lgrﬁ%ﬁhglsce%?log%la%?i ng
agent s i NChydiexyhibyl2ERuIBSS, dektiin] ghting glusases pusoiuih hgdgenatdl wegetble dibke,

i on oxi de, hatural colors, titaniumoxide, and the |ike.,  [0074 a;[ | es of
di | uents orypfsill padyethylees glaeol, lagiosa lastess manokydiste, P‘Eff’p’i%%ﬂél%-sg%arr%ﬁ%lgﬁd/ or
wat er -i nsol u t a ' ' : e - ki b
const t ut e rptnh BRHERYLPRsphitt SIS grafl i e FASHAIE celtuPRALADBIIRY DE
directly cemmoessiif, gctindenhhgldsiuln sarladmate, x§00L,anagnebontalBodium slisris) , in

t he form of wd th i cl [
e o o R ml ics B, o sod B gLy iiens RRDRSRA kAR
gr oup. fgg@hw&ﬁyﬁ@g} BdsBbne, §a/dimh<alginﬁ9,r§|@arlm'pr@g%@btmﬂea istafdh, zdiReor the like;

_ uent “agent “may be a cel lul osic derivative, such as,
Macr ocr yst alskieaieninglabertaaeh ar suarose, potdssiuguasiesdfimey pepagfaings laefosed st ar ch.

e e oS RS ISE, HichllofE BOiTBM: sl & ol AR, ane"
maltitol, sodium saccharide, Asulfame-K, Neotz-:lme®, glycyrrhizin, malt syrup and
combinations thereof; a flavoring such as berry, orange, peppermint, oil of wintergreen,
cherry, citric acid, tartaric acid, menthol, lemon oil, citrus flavor, common salt, and other
flavors known in the art.

[0083] Pharmaceutical compositions of the present invention can be administered
orally or internally to subjects. This can be accomplished, for example, by administering to
the subject a solid or liquid oral dosage form by mouth or via a gastric feeding tube, a
duodenal feeding tube, a nasogastric (ng) tube, a gastrostomy, or other indwelling tubes
placed in the GI tract. Other forms of the drug may be in suppositories, suspensions,
liquids, powders, creams, transdermal patches, and depots.

[0084] Oral pharmaceutical compositions of the present invention are generally in
the form of individualized or multi unit doses, such as tablets, caplets, powders, suspension
tablets, chewable tablets, rapid melt tablets, capsules, e.g., a single or double shell gelatin
capsule, tablet-filled capsules, effefvescent powders, effervescent tablets, pellets, granules,
liquids, solutions, or suspensions, respectively.

[0085] While the present invention contemplates any solid dosage form suitable for
oral administration, ramipril tablets, capsules, tablet-filled capsules and caplets are

especially preferred. When the pharmaceutical compositions of the present invention are

-15 -



[0075] Exanples of disintegrating agents include, but are not limted to,
crosslinked sodi um car boxynet hyl cel | ul ose, crospovi done and their m xtures.
A part ofwoheosdissdet egrating agent may be used for the pcepseasioonsof PPI,
chol i nergic agonist, parietal activator and/or antacid granules. [0076]

Exanpl es ¢ Hl@g? rngg ggé}bui 219 g%! g%ﬁ%%? 45 E% Hd ﬁnd«{?éﬁ)o bt ﬂﬂgkaﬂlétg‘gf gﬂ)zlﬁtﬁrélla g @&ﬁb&' m

st ear at e, ar naceutl ca accept net al

sal ts, sodutdnhet thay ylayfbersray aJ,ltaNR’,Cshag@DhncBﬂﬂQ su@l a;sqem;d soererattagulaal c,
colloidal silicon dioxide, calciumstearate, sodiu ear.ate,. Cab-OSi |,

Syl oi d, so@ValndirEaRgIpesiRePREXagoBHr 1 o8N8 ARGRS 1eGHY FsA A PIESHIF at e,
talc and t ﬂﬁ) étl Eln%?é?feﬁ (ﬁ)o{]ﬁ tB'Be%ﬂléé}gmldH@deG@k% WY tietUsIRd c@ﬁs&& are

i nt er nal ubri can I's blen and granul ated wi th other
conponent s selécted ehcgﬂahmd uttlizodthedavdttheny pe rfctrmd ingb shaes ithet eitherta) aenpspand
added into the fi n? bl ended material just ore re

encapsul at fOReCARulES §Q PETRIh 8V E P& REOTFICERTY ag‘PHHtﬁ tﬁg n%?fuf &)ﬁ%a}dﬂglﬁé[nd
[0077] Exalm?d%sthggapgmlsl ing agents include, but are not |i m' ted to,

starches; polymers; cellulosic materials, such as, mcrocrystalline

cel | ul ose, [0[38(6] oxyprd"[hylonétphgatnaceutioal mposstmsmymnm%&mwaebl | ul ose and

et hyl cel |l yl ose; e ch as bees

and gel at i TSI o oMy BFn ehboagal EpoDBlrisie piirntis 800
i ncl ude, b‘tﬁor@ro? ﬂﬁérablyrmréxﬁ@bw 0.(@OohY $@e6AAN 00 e, orQﬁtéfbtaleSﬁ'Sm abowt Oor gantoc
noi eti es such as poI vinyl pyrrolidines and plastics. [0079] anplgs of

ﬁ e lj | ul oses abcmﬂsaﬁaeg | erably, the flosageraneg Wil berwazve@swb?‘&ply%@igltﬁ pRAYE 25 m
rox ro ]
y yprop C]g%% en%/%e(f%aﬁl %gisqepref?ll%g }pﬁ%lup (@ %P gg&ﬂblo(iﬁ%k:w %ﬁi%nt per day, and

hydr oxyet h ose e acet t hal at €,
cel lul ose mtpﬁeﬁaramgﬂabwtrl}olmgsﬁtzam pdfrtdaal ate, polyvinyl pyrrolidone,

ot byl " cel TG4e. SucabraFEs! P IR G DoBr FUroSP e BFLeLAa o
o T
cel | ul ose angtbb Qsijmgl, aladue 5 nigy dbantyled Mgl abreit A ngs 6. |5ng}§é’09ffc mg.cbou 20
phthal at e, rr(fg ra g\ﬁy g | abofi"l % rlng,s out 40 mg, about 50 mg, about 60 mg, about 70 mg, about
75 mg, about 80 mg, about 90 mg, or about 100 mg. Of course, it should be appreciated
that a particular unit dosage form and amount can be selected to accommodate the desired
frequency of administration used to achieve a specified daily dosage and therapeutic effect.
[0088] Of particular interest are stabilized 1.25,2.5, 5, 10, 15 and 20 mg ramipril
tablets, stabilized 1.25, 2.5, 5, 10, 15 and 20 mg ramipril caplets, stabilized 1.25, 2.5, 5, 10,
15 and 20 mg ramipril capsules and stabilized 1.25, 2.5, 5, 10, 15 and 20 mg ramipril tablet-
filled capsules.
[0089] Consistent with the present invention, these and other dosage forms
discussed herein may be administered to individuals on a regimen of one, two or more doses
per day, at any time of the day.
[0090] The dosage of active ingredient in the compositions of the invention may be
varied; however, it is necessary that the amount of the active ingredient be such that a
suitable dosage form is obtained. The active ingredient may be administered to patients
(animals and human) in need of such treatment in dosages that will provide optimal
pharmaceutical efficacy. The selected dosage depends upon the desired therapeutic effect,
on the route of administration, and on the duration of the treatment. The dose will vary
from patient to patient depending upon the nature and severity of disease, the patient's

weight, special diets being followed by a patient, concurrent medication, and other factors,
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car boxymet hyl cellul ose, cellul ose acetate phthalate, nethyl cellul ose
acetate phthalate, hy eel M (c)sede tate t| h | 1nydroxyproryl cellul ose
acet at e phohadcatsessshydr oxypr opyl net hyl cel |l ul ose acet areTistévaloaissg
hydr oxypropyl cellul ose acetate phthal ate succi nate, hydroxypropyl

et hyl cel lputo | hihal

succi nat e E‘%ﬁ?ﬁ&?w@%& ?%?%sig%%%%%l %E%td gltpg tﬂLy ét%x&{ﬁgﬁ%oxypr g¥4 déi)%hli dhose
ce: : u: ose métc%bﬁ?lheltu @htﬁaﬁa&elﬁ ,andatd awtemenabw dib@etion ofd skillet cémlqmt hyl

cellul ose acetate trinellijtate, [ 1 ul t

hycr oxypr obyterebrramd atedies FvPlatrinacs Soo 3 Gllb bpyt sl Body

cel | ul ose t %g&ﬂ I AR

trimellli tggté%ﬁis%%ca%ﬂé Héd ngt%se rﬁ(;l}pélﬁgﬁ g%(ﬂets 1(:& % rr%au | te?t% gﬁg%g@%wg&ht of

butr Kr ﬁt Ie abdureD Ikigt alhe ram@hll dcbsage raatrgetvaﬂgen@aldzsphft hkduail @5 metd W Wgdehcet at e
| sopht hal at e, ceII acetate |d|ne di.car boxyl ate, salicylic acid

cel | ul ose a@t@(népg G‘SBW%CL F ORipu tl?l%l@(?sﬁs ‘cel | ul ose acet at e,

et hyl benz 0 ' d Ceh\L lefh%l%s@?t%h@ﬁl% belHAERPR HRR ¥hfe @hB ¥EBanz ahouati of

cel | ul ose cet yl phthalic acid cellulose acetate, ethyl nicotinic

acid, cell uirmpal mmlezedua acwtdapre piithche preserd dnvgniden Wil sy viigthe particplgngo]

O her polyners tha e sui.table

i ncl ude, bGfdVas i?rrqil‘a%/ﬁﬁ? pniijions dp P%?yma%%he %%?@?e@g%o %l?retairugn
Exenpl ary oRppa@i ehimditiSiasiase be% SuchigOREdt I EeSsel ety od ehd mdlmgaﬂa c'ﬁéa)r)ler
series, which are copol ymers of nethacryl ates, acryl ates, carboxy

?m dt f unc]t wmﬁtwmsea@dwﬁymp@mswb@r@ratmtrégtntq%% 351’15’8%9 IOifEOI%?BTan” erapies,
unctional i,ze net
pol yacryl atlss peﬁﬁ\ r‘ilgs%g.? @%ﬁéﬁ?’ e?gﬂ%g%?@ﬁﬁﬂ%g&gﬁaélgg%%g@ggﬁ% es;

protei ns suahz&s agelivd fatoandithinlitheknowkige arlrdxpznyise of ﬁxciaﬁemdjn@plhﬁﬁéaﬂsz ed
starches such as starch glycol ate, car box&) .Lc C, ghf uncti o
shinefisle b

oned herein,

pol yret hy adrgmatass safe andeisative agoRisfof KR BE PP S
am ne-f U“Ctah&gkﬁétéﬁéﬁ%n%k HRF AL 5 g\l e 00y | aés%ﬁb@ﬁérmaiewr yl ates,

pr ot ei ns, I'C acl unct i zed starches, Vvinyl polymers and
copol yner s [0692]ng at ]Theqmtsentnﬁvamiostls alse genesallyeditastedftowands Iﬁ@ﬂg}dé @pmaking

Chat have RPamRgEric pUpbILIPB RN SR P oV e ngkr P B0
s g g oo ket
can be used with any drug. Specifically, the methods of the present invention are directed
to making pharmaceutical compositions comprising any drug that is susceptible to
degradation when exposed to the environment or exposed to physical stresses during the
manufacturing process.

[0093] The pharmaceutical compositions of the present invention can be made by
first combining a drug with a blending agent so that the drug is coated with a blending agent
before being processed into tablets. Combining the drug with the blending agent can be
accomplished by blending, mixing, milling or co-milling, compressing, granulating,
suspending, dissolving or precipitating the drug and the blending agent together.

[0094] Preferably, the combined drug and blending agent is suitable for use in
preparing dosage forms by processes including, but not limited to, dry blend, direct
compression formulations and hot melt extrusion processes.

[0095] Preferably, the methods of the present invention comprise an ACE inhibitor
and more preferably, ramipril.

[0096] Methods of the present invention can comprise combining ramipril with a

blending agent. Such methods can also further comprise adding an additive such as, but not

limited to, a polymer, diluent, disintigrant or a combination thereof, before of after the
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combining the co-milled ramipril and blending agent along with a polymer, diluent,
disintigrant or a combination thereof.
[00100] In other embodiments the methods of the present invention comprises
blending ramipril with a blending agent; co-milling the ramipril and the blending agent and
then re-blending the ramipril with the blending agent. Such methods can also further
include additional steps comprising combining the ramipril and blending agent along with a
polymer, diluent, disintigrant or a combination thereof.
[00101] In yet other embodiments, the method of the present invention comprises
blending ramipril with a polymer and co- milling the ramipril and polymer with a blending
agent. Such methods can also further include additional steps comprising combining the
ramipril with a second polymer, diluent, disintigrant or a combination thereof, before or
after being co-milled with the blending agent.
[00102] In one embodiment the method of making solid oral ramipril pharmaceutical
compositions comprises blending coated ramipril with a blending agent; co-milling the
coated ramipril and the blending agent; and re-blending the coated ramipril with a blending
agent. Additionally, a polymer, a diluent, a lubricant or a disintigrant can be combined with

the ramipril before or after being milled.
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flavors known in the art. [0083] Pharmaceutical conpositions of the present
i nvention can be adm nistered orally or internally to subjects. This can be
acconpl i shedposiisessexanpl e, by adm nistering to the subj ectr/ms2@sliasor
liquid oral dosage formby nmouth or via a gastric feeding tube, a duodenal

5590, R Vs A B Al SO il

t ubes pl ac of t

sugpgsi t?rb@[ﬁ%%l%% ﬁﬁd@ﬁclﬂ Qﬁhﬁipril befotectthe rapaipdbisSurthergaomssetl izodaldetsas topat ches,
an epots. [( Oral pharnmaceutical conpositjo t he present

i nvent i on fcditgesestig)the r%mlpggwftgrﬂ?ﬁ Fn‘ﬁ%ln_g%ﬂn&u ﬁﬁ%ﬁﬁ%?b%ﬁf)ffl?tﬁa% e goses,
such as ta eggilﬁg tag@fR lcs%é tl}egfsaﬂﬂﬁﬁl.s ’Préféﬁgﬁﬂﬁlé 8lenk |a§§1|§bco§t§ BuaRlea soeploet s,

rapid melt S, capsu e.g., a si'ngle or double shell gelatin
capsul e, t 200%tofflhid rheipri apshetesen 2% ér 1Se.antbepusendd s todfO0&s srdbmesit

t abl et s, | 1 , les, |iqu | ' .
aspect | vePFTopobaam e FRe et i E AR R SRR IS B sg plangine,

dosage for id ableifRheM&l adm nistration, rampril tablets, capsules
tablet-fil F%%Hca%gu?yes and caplets are especially preferred. Wen the

{)Ea[ mta(r:]eut I(g?lléiborrpohi a qubflymblﬁemcb@@mdimﬁ%rﬁmlﬁﬁl andealycasel hehgrate ti§o0d
a e ets .qr s . . .
sui tabl e sﬁésﬁfgoﬁ?f e%ﬁ@%‘ f%yﬁgﬁg§§ a?%lﬁ(rél%],rl %%8 ag@%&@ggq%ﬁ%?ag@'fu%\%ﬁ% o Zlm)nd,

pent agon, BRxaaaRIINe sbiiuagladtded Bahé ngpabaridlycdpléehenapsblehdt he present
i nvention are not defeated. It is to be further understoqd that when
tabl et-fil [MI08hpsul Bigured shewesenemethodol making phannpqertieals phIESIFER nay be

f d i h . ej - ; |
vercoat, TytAFECRuAdRn b ke oL RN Maybiy soosml )

over -coat i Hbveg enc 'on via readi I nsi de
t he capsul @ssh k6086] THEheilkdakmipra iswhee pertdeddedomtogliytdrplishempate fomitSanimutes

drug in any therapeutically effecti t, h f b .
or 155+ 0B BIFPITGUR G BPEmBPRICEGLS GHBFoF BBy A o F6buL e g PAgs HUABbL

10002 % SUSLF P PO g it S Lot
day; nore pnéherabloyamitbart2010imutest dhebomilledmixfureds thsataesed thropgliay0-mash
most pref eré%t\)lle-y Tﬁg ﬁé‘%dlxgix?{?re % th%rq pﬂlgecp o gl%Xder and mixed for an additional 8
minutes. The mixture is then compressed with a tablet press. The tablets finished tablets
then can be packaged.
[00106] This process can be scaled, for example, to about 6 kg, in a 16-quart V-shell
PK blender, and larger as needed. Tablets can be produced with a Fette P1200 24-station
press, or similar equipment.
[00107] In the alternative, pharmaceutical compositions made by the above process
can be formulated with uncoated ramipril as well. Also, microcrystalline cellulose can be
replaced with diluents and fillers including but not limited to Ceolus®, lactose, anhydrous
lactose, lactose monohydrate, starch, spray-dried mannitol (Pearlitol 200 SD), Prosolv®
SMCC 90, or a combination thereof. Also, glyceryl behenate can be replaced with
magnesium stearate.
[00108] The method, as shown in Figure 1, can be used with any type of ramipril.
Also, the mixing times and other parameters of the process can be varied to achieve the
pharmaceutical compositions of the present invention comprising ramipril, wherein the
ramipril has a low rate of degradation compared to current formulations.

[00109] An article of manufacture, as contemplated by the present invention,

comprises a container holding a pharmaceutical composition suitable for oral administration
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[0087] By way of exanple, a particularly preferred stabilized oral unit
dose or conposition of the present invention may contain rampril in a
dosage amwonvocfszeBout 1.25 ng, about 2.5 ng, about 5 npcTalseas/040430 g,
about 10 ng, 12.5 ng, about 15 ng, about 20 ng, about 25 ng, about 30 ng,
about 40 g “Kbdlte: Bk Ay LL b ke 1) t 18 {SvillBhe s@bout 80
ng, about t%g%g?&g ou#ﬁ%b‘%ﬁ& }égﬁl?%g,la‘%?ngﬁlgul d epapp%r egiaat ed t hat
a parti cul @iscussioh oflobege phaiciiaaddsagenfornt shoahl beadshistretl t o accommodat e t he
desired frequency of _adm nistration used.to .achiev specified.daily
dosage and[q%ﬂéﬁ)]apeutTEe gPrpRRstion coﬁa“tf’é]rlflia%ls‘&?eabf%‘fog’%’ég?r C&Paebq%?ébi li zed
1.25, 2.5, ' Qﬁ&q? ReMBsdRTHBE hhd WARhEYS nobligRifich8interaf with-the 5,
10, 15 andh(gsm#gmrlgi%ipprl g2cgpl %tgg, stabilized 1.25, g2. 5, §d1 10, 15 and 20
ng rani pri tomppiticnemdaritl fatthériHeiin pblysicad Bslatiorbwith thepppropsiateriabamerpgvisigi pri |

tabletfilled capsul es. | 0089 nsi;stent..w.t h.t he esent-«jfavention, these
and ot her ﬁ’&%%g&ag%g}’fﬁl ’%i%@ﬁg?g% aﬁgi’éqaﬁalﬂ%e B’étha%}ergﬁiﬁdzst (S’{rfe11 to individual s
on a regi MRip19{] one, ThibehindRERuARASHilPBE cotdstervithitlie hetdde bf trbtmeatyas

[ 0090] The dosage of active ingredient in the conpositions of the invention

may be var desdribéioveesiobefore. The labehiegway Pe esraciatadaviinia sonigier By AR fiees

i ngredi ent ;be such that .a,suit.abl e ' )bt a4: '

| ngr edi ont ARG B AT Y ar NS SO ARERE Y Raliat Sp iRl CranlIE, BLREE
such treat gttbeicOntdRRaGes phélaiging hiterdil Quéldas Dpost orgllagticahrink sutp aahay be
efficacy. The sel ected dosage depends upon 'i}he desi red ther.tt%pgiut c, effect,
on the rougssopinted grithvthe insiuctons being bordedho the CHRIBH Heh oh ¥ithelug %S The

Q0se 11! Bl MARUN kiR &l TRRARE0 HbIRRY hbdsnat ur e and

severity o ease, rent"s welg speci al diets being followed by
a patient, [@oanepr r enTheedinpadiiiars, ofthe prastrerinyeadtivoreompeisogrozted rigyipmkan
sMliat art. Based on the foregoing, precise dosages depe n th
condi i on BF AREKHE Bt suert e bg BraRisn e oS L P TR Hon Car ORI
clinician. rPhbi lifAdd %, BRaeRsibe RS falurd RbMesHvahat fatuR10
t o about lqggfn%;salg&%?e Bg%g;pv\ei éht ar ’eﬁi}g_%m nsilst ered daily itjl\%&_rrarmal ian
patients, enwcardhbindmstion\stmyosslathycantipysculef distrseitasymplogativhelt vemiiglay
dosage range wil] generally. be out 1.25.nm.ta 50 i per day,
admi ni st er gasfxﬁnplct@pné}rgm&re%& RSPHICLenGYd _dlé‘%tlc or Eyperllt%nﬁ% n@ﬁﬁbfa%y.

[00113] The examples throughout herein and that follow are provided solely to

illustrate representative embodiments of the invention. Accordingly, it should be
understood, that the invention is not to be limited to the specific conditions or details
described in these or any other example discussed herein, and that such examples are not to
be construed as limiting the scope of the invention in any way. Throughout the
specification, any and all references are specifically incorporated herein by reference in

their entireties.

Examples
Example 1
[00114] Ramipril tablets were made with individually spray coated ramipril and
GECoated ramipril according to the formulations shown in Tables 1 and 2.
Table 1
Formula Compositions X I II
(a) |Individually Spray Coated about 1.49% | about 2.98% | about 2.98%
Ramipril particles (HPMC)
(b) | Microcrystalline cellulose about 92.41% | about 93.02% | about 94.92%
(Prosolv®SMCC 50)
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t he met hods of the present invention conprise an ACE inhibitor
ram pril. [0096] Methods of the present invention can

conpri se cqfdilfj ng r diebpye tablets veere made by pre-blending microcrystalline cellulose with

the ramipril and then adding glyceryl behenate, sodium stearyl fumarate and croscarmellose
sodium in a 16-quart V-shell blender and blending for about 20 min, then mill-blending the
mixture through a Quadro Co-mil. The mixture was transferred to a 16-quart container and
mixed for about 8 min, then compressed on a Stokes B2 tablet press, tooled with 16 stations
with 4" standard concave (about 100 mg tablet weight) or 5/16" standard concave (about
200 mg tablet weight) double-sided debossed tooling at about 48 rpm.

Example 2
[00116]

pre-milling GECoated ramipril through a 40 or 60 mesh screens and then pre-blended with a

The following tablets were made according to the formulation in Table 3 by

blending agent such as, glyceryl behenate, sodium stearyl fumerate or both. Silicified
microcrystalline cellulose and croscarmellose sodium were added add mixed for an
additional period of time. The mixture was co-milled through a 20 mesh screen and
blended. The mixture was compressed into tablets.
[00117] Stability data measure by label claim (LC%) and DKP formation (DKP%)
are shown in Tables 4 and 5. Sample testing was done at room temperature conditions (25
degrees C and 60% humidity) and accelerated degradation conditions (40 degrees C and
75% humidity).

Table 3

| Microcrystalline
-21 -

[ Sample # | GECoated | Glyceryl | sodium [ sodium carboxy- | Co- |




bl endi ng agent. Such nmet hods can al so further conprise adding an additive

such as, but not limted to, a polyner, diluent, disintigrant or a

conmbi nat iwo 2dvarsewB, before of after thera mpri'i iVeSpoiwNstadsmu@s@Bkhdi ng
agent . COITbI n| ng ram pr|I vvlth t he bl endi ng agent can be acconplished by
bl endi ng, g & e iR GO Cllse COMPT €3RADT, JTaRthBALIOE, | milled
suspendi n D[ VI 1g or (@5@&&@) t atrfigivhhe dr ygurdigle t he (d-evsdi) ng agent

t oget her. [0097] I n variogus enbodi ments, the i nuerwvom gont enpl at es | et haods
conpri si ngsgeeu1 Ni.ags.a bllendl ng agem.ma/md ram pro.l% bef or|@.0tthe ram prud is
further processed into tablets. Preferably, the blending agent and i &§hori |
are pre- bl ®Rdled OL.4%%- m |26 bef or & 94886 r ani pri(l0-1% f ur t|#% processedOi nt/o
tabl ets. [The invention allso contenplates nethods that further coppri&8sh
addi ng addioF$ifes ilﬁ%%udi ng2” but not #?¥Pted to, %k 1 uents 208 nders 40

Veh| Cl es, car rie excipl > - ]d?r S di CI ntlear :af: Ag ananlt S~ } ubl im'g%fs,
swel | i ng a@@??t"s éé?%‘]bl i ¥%hg agent 9461k cking ade ‘L‘s cc:)2 %g agent g \,fnish

pr eser vat |-yes abilzers—sweetene Y Havors,5Jptyers,to the 60
pr e- bl ende@FHA co Tﬁ%’ll edh ‘é/m pril a?n%l b endi ng aogle)r:t [Cg 8/l I n pref eleteo

enbodi mnentspaEt vt —thesgpresent '911'){1”/'“ OTT CUT{Pfel S€ 11125k, CO- M | 11130
ram pril tF?; a blendi ng jagent. Suc¢h nethods cdn al so further incl udeesh

addi ti onal7sFtEPS [GQERT T ST NG, conbi NijBgaiche co-m|ITed ram|@od and bl ¢adi ng
agent alopg wthi{a polynefr, diluent, disintigrgnt or a gonbination t heseqf.
[0099] In other preferred enbodi nents the nethods of the present invention

conpri se pre-bl endi n% rampril with a bl endi ng ent and then co-m
b o

the rami pr[00128jd t he I@ﬁml‘?’@gﬁé@ﬁtand§égﬁ4fhsé§ ed sIRriEyas EFFP]ﬁéﬁle‘{ WEﬂude
addi ti onal -mlled rampril and bl endi ng
agent al onééwq{;%er%%rggl a&%%mg{e d| i I'grant or a conbination thereof.
[00100] I n[ootlney ean?dt smiles 3976 1 ARidgdF 794, GREogteéd samipril waepeblendesonithi ses

bl endi ng ram prl | with a bl ending agengj co-mlling the rampril and the
bl endi ng ad é)rﬁY%?rliH“telhéWt?éncbWéHHFﬁﬁaﬁylll PUFCpril with the bl ending agent.
Such et hoﬂﬁn al sg I.Uaﬁﬁﬁi&f 60%9'&%9 ﬁ@dsA'@E@ba@&%ﬁl oS %)@bféﬁd&?ﬂhhnl ng
the ram pr bl end Ing agent along Wwth a pol ymer, | uen di si ntigrant
or a conbi nglgdsbrylﬁﬁahenﬁte [00101] In yet other enbodi rrents t he met hod of
the present inventi o%og

—

[00121] ple %?1*563A GECoated ramipril was preblended with sodium stearyl
fumerate.
Table 4
Coated Ramipril Co-milled ~ 40 mesh

Sample # Strength %LC

Initial 2wk 40/75 |4 wk 40/75 |8 wk 40/75 |12 wk 40/75 |12 wk RT
58F60A 1.25 mg 1074 108.7 108 104.6 104.5 108.5
59F61A 1.25 mg 104.6 108.2 107.3 106.6 104.1 107.9
60F62A 1.25 mg 104.5 103.1 104.5 102 NT NT
61F63A 1.25 mg 106.2 103.8 105.6 99.1 NT NT

%DKP

Initial 2wk 40/75 |4 wk40/75 |8 wk 40/75 |12 wk 40/75 |12 wk RT
58F60A 1.25 mg 0.29 0.54 0.91 1.66 2.30 04
59F61A 1.25 mg 0.28 0.57 0.99 1.88 2.66 042
60F62A 1.25 mg 0.27 0.55 0.92 1.84 NT NT
61F63A 1.25 mg 0.27 0.54 0.96 1.86 NT NT
[00122] Long-term stability of ramipril tablets at room temperature is described.

Ramipril-DKP rate up to about 36 months is shown in FIGS. 2-4. Ramipril-DKP formation
is less than about 0.05% after 3 months and less than an extrapolated amount of about 3.0%
after about 36 months in the examples tested. In addition to ramipril-DKP formation other

degradation pathways for ramipril exist, including formation of ramiprilat (ramipril diacid).
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blending ram pril with a polyner and co- mlling the rampril
with a bl ending agent. Such nethods can al so further
st eps compoi2BIaNF298nbi ni ng the ram pril

before or after being co-mlled with

dihsi lr)]It [ ga}ant or a conbi nation thereof,
the bl endiugy Tagedtts C1RIQL0 0 Ll e nbodi. . : [ |- s
e O 80RO RS SR LB of AEUERLP BBl sl
rampril widihbsorBbepgitRPatatNind is thenttble inghffibientty Bloadhilabifitpr Plefaallys he
bl endi ng agent; and re-Dbl endi ng the coated ram pril . with a bl ending agent.
Ad(rzlﬂlj ti ogal stghility gnelypeeshould igelude Aetectipn of fgviels-girragiprilalyi si nt i grant can be
combi ned w he rag pr] f ' ' e f the
pre- bl _endmgti%%d co-mﬁ%%éaﬁé%hgsl @ﬁﬁ}gggesgﬁ{l %g% rrHae(r%nﬁLpri I fdgfef#ﬁl%?%ﬁtcﬁe
rampri : l@xr%plé%‘ $$Tb6|01Aregﬁ69§6dAi 58B60 Ak represdmed loy fhaciashicddine agd tei g athe
rampril with the endi ng ent.. In all ab fhods t bl endi n
agent coat QKtH{elsrrﬁﬁ‘ieﬁfmt?dbﬁ%gﬁé\‘%mnnyhtg?’%%’ia%@&r?g %@#1‘3]559?%568 et% e e50%g
to 100% of o120 cAMdRAd fate ng@P%"ﬁ%})rZQ?{?eH(Byjtﬁ@g/ uafibn Bet 0v9£67:856180 THE0% and
nost prefera y__betvveen 95% to 100% Also i'n all of the above nethods the
B; 211: :; ; :g mnrgnugatmg t?agjems p_resb]glhojmbw;th lgbetbmhllaﬁl@n{itemmyordmca vpdy the Prasanty y
enbodi nment, rampril an cer te are first co-mll ed,
then foll oWé(Smb‘%Prjga%I’in?Rr i re 1@6&%%&' W,?e gg@?ﬁ%%g?aé%ornyl f umar at e and
croscarnel | ose sodiumare added to theppril and glycerol behenate
bl end. [00105] Figure 1 shows one method of neking pharmaceuticals of the

and pol yner
. I ncl ude additional
with a second pecyrmseiosaidszent ,

present i nventton—conprising GECoated Tam prii. .Gecoated ram pril 1S
pre-nilled though a 60- mesh screer@o'mﬂ@dmpﬁq B8t amipril is tﬁen
pr e- bl endgg,Wid RudihGer yI| behenatfe Tor Ifcuo nutes| in a bllender that has
been grourgled tp redyce e| ectrostjatic charges. Croscarnelll ose sodium
sodi um st garyl funer dingialapavksinls g4 ivke(WSrrm\rkdO/Ws'stT@MkiMe ceIvki0UEe 13k RIdded
to the m Xyir7ea pndmgi[toad flo2.0 anot|h8 20 Wheit es. [TP%8 co- il Led ni ¥0BPe |
t hen passdmR7hkpRgmedl29- fekh si é18.23The(987eved njl@bire i|Wifdhen pll4téd into
bl ender ar|dsRToABES fngr|1048 HOMS € i 020248 ni A0R2s  ThNT xt ud®22s t hedNT
conpressed with|a tab¥%BkPphress. The tahlets finis lets thenlcan bel
packaged. Tnitial |2 wk 40/75 |4 wk 40/75 |8 wk40/75 [ Wk RT |12 wk 40%/75 " |12 wk RT
73F74A (125 mg [0.31  |0.64 1.08 1.87 0.35 2.79 0.41
74F75A [1.25 mg [0.33  |0.67 1.19 222 0.37 3.1 0.42
75F76A[1.25 mg [0.31  ]0.63 0.98 1.65 NT 248 NT
[00124] Figure 3 represents a linear regression of the rate of DKP formulation of

samples 73F74A and 74F75A. 73F74A is represented by the solid line and the rate of
DKP% is represented by the equation y =0.0314x + 0.3043. 74F75Ais represented by the
dashed line and the rate of DKP% is represented by the equation y = 0.0286x + 0.3257.

Example 3
[00125] Tablets made from a 6 kg batch, were made according to the formulation
shown in Table 6. The ramipril was pre-blended with glyceryl behenate.
Table 6
Sample GECoated Glyceryl Microcrystalline sodium sodium carboxy- | Co-
100mg Ramipril Behenate cellulose stearyl methylcellulose milled
Tablets (Compritol) (Prosolve) fumarate (Ac-di-Sol)
(PRUVTM)
T6F74A 1.49 %wiw | 4% 92.41% 0.1% 2% 60
mesh
[00126] The GECoated ramipril was co-milled to 60 mesh. The milled GECoated

ramipril was pre-blended with glyceryl behenate. Half of half of the microcrystalline
cellulose was added to a 16-quart blender along with the pre-blended ramipril and glyceryl

behenate, sodium stearyl fumerate, sodium carboxymethylcellulose and the remainder of the
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[ 00106] This process can be scal ed,
16- quart V-shel
wi th a FewDeoksl@ows24- st ati on press,
phar maceuti cal

AT

alternativ

f or mul at ek

can be rep

€,
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Wak hix&

['ers 1 nc

PR oros

not

to about 6 kg, i
and | arger as needed. Tablets can be produced
or simlar equi pmrerCI/UsP@5044430 n t he
conpositions made by the above process can be

n a

%&ﬁh&gQﬁmgellulose
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[00111]

refation with the appropriate | abeling advising that a dosage form
is nore stable and bioavaliable with extended shel f

| abel i ng |ﬂ%ﬂﬂﬂbtlon§hﬂﬂ&¢Oﬁgm@éﬁbpgfﬁhﬂn@@QHPﬁﬂmypﬁéﬁﬁ36§~Sﬁd%ﬂb%éﬁéﬁ¥dhs
Jeig may be associated with the container

descri bed

herelnb

by any nmeaf¥Cthef?

non-limti
such as a

box or

lﬁFQIW%énpﬁég.

PaN12SRND! €] Ashay, Tmyg, boing ahe 10ang sinnier] iablets voae kisginmglermatading|

B B

pl astic shrink wa

i nst ruct i ot thsarergspesed dgmake Batchds
obscure th%ﬁ!gB%th?

hisy

cal

y be

associ at

R74nd E BEICRILRL ToiDE
B34 6 oRtg vaRendt diitins NPhElE BEhHRA AR

proximty of the two, by way of

P ehmaiSases not

[ 00112] The conpositlons, e present invention, conprising coated
ram pril cagsults:
Table 8
Ramipril Tablet Stability DKP Assay Values
Ramipril, 1.251_11_‘g Ramipril, Smg Ramipril, 10mg Ramipril, 20mg
Batch 040018 Batch 040019 Batch 040020 Batch 040021
(DKP) RRT- (DKP) RRT- (DKP) RRT- (DKP) RRT-
Time Point 1.220 1.220 1.220 1.220
Initial 0.2476 0.2343 0.2372 0.2130
1 Month 25°C / 60% RH 0.3464 0.3352 0.3210 0.3185
1 Month 40°C / 75% RH 1.6155 1.3837 1.3987 1.1127
3 Month 25°C / 60% RH 0.6027 0.5485 0.5407 0.5138
3 Month 40°C /75% RH 3.6725 3.3413 3.0688 2.5993
6 Month 25°C / 60% RH 0.8097 0.7152 0.7518 0.7001
6 Month 40°C /75% RH 6.4704 5.8007 55618 4.3761
6 Month 30°C / 60% RH - 1.7836 1.8951 1.6368
[00129] Also the rate of ramipril-DKP formation is shown in Figure 6.
Example 4
[00130] Direct compression tablets were prepared with the formulation as shown in

Table 9. Stability data is shown in Table 10.
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be admi nistered to a subject for the treatnent of cardi ovascul ar di sorders.
Car di ovascul ar di sorders include but are not limted to, hypertension,
heart faiwonre)s/msowegesti ve heart failure, mnmyocardi al i nf @CTILSEV5/040430

at heroscl erotic cardi ovascul ar di sease, asynptonmatic |left ventricul ar
dysfunction, chronic renal |nsuff|0|enﬁ¥ 1é d diabetic or hypertensive
nephropat hy. [00113] The exanpl es throug Out herein and that follow are
provi ded solely to illTustrate representﬁt|¥§ nbodi ments of the invention.
Accordingly, it should be under st ood? invention is not to be
limted to the speC|f|c conditions dr2Be&) Wedescribed in these or any

ot her exappte—discussedher [Hd[ such exanpt €9
P Ralidd | “Ihgred I
T U

construed LhU Hventton—n—at
speci fication_a ref nrnnhnc ar cnoeifieonall
gEcoge ﬁamkprﬂ.éf 30m)ddand FSQE%H%@? B Exanple 11

by refere el 1 1
b S dicifreddVisracnystalting CellulpsoyPrqspliy SMEAT &) r ani |
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C

o

4961 €1
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A== -

[ O
O
Y
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'53 @

-
;!
Cod

tabl ets w

’:)

ram pril
1Table 2
m crocrys
behenate
V- shel |

m xture t
cont ai ner
press,

doubl e- si
foll ow ng
pre-milli
pre- bl end
stearyl f

tooled with 16 stations with 1A"
tabl et wei sttiym@end spdigm siqagy]dupgratoNes e

aCemcatinetjoteoSddiemf(AcsRiFl) ons shown in Tabl es Tabl 8
00%2h] BEhenaadb@anirithl 888sAT®) e made by pre- bllending 1.8
alTine celTulose W thyhjhe ram pril and then |addiling gl ycergd
sodiunTstearyt—fumarate and croscarnmel 1 ose sodiumin a 16-quart
and r. ' j he
S 2" S SRR P Bhapsionee
leﬁﬁé@ﬁl’[ﬁ @Iyoaﬁll)lbéhe&aﬂ&l SilidifiehMicoprysaiimd GrilubsStookesrnBlosabl et

3§§§§ﬁ£d thp abo 100“%9

5t \RESYHE
d e 2 ThORAele Whe
T o B R T h bl 5 by
ngormEasati éctontabietpr i | t hrough a 40 or 60 nesh screens and then
ed with a bl ending agent such as, glyceryl behenate, sodium
unerate or both. Silicified Table 10

h

Sample # |Strength % LC % ramipril - DKP

CU
Initial

12 wk
40/75

2 wk
40/75
0.65

4 wk
40/75
1.19

8 wk
40/75

8 wk Initial

40/75

12 wk
40/75

2wk
40/75
102

4 wk
40/75
101.9

46F50A 103.6 0.29

[00132]
[00133]

stability studies are graphically represented in Figure 5. As can be seen in the graph lower

1.25 mg

As a reference dosage form Altace® was also evaluated. The results of the

levels of diketopiperazine are observed.

Example 5
[00134] Direct compression tablets were prepared with the formulation as shown in
Table 11.
Table 11
Sample | GE- Ramipril | Glyceryl Micro- sodium Ceolus | HPMC | Lactose
# Coated Behenate crystalline | carboxy-
Ramipril (Compritol) | cellulose | methyl-
(Prosolve) | cellulose
(Ac-di-
SoD)
1.49 2 2 45.71 3 45.80
69F70A
1.25 2 2 45.85 3 45.90
70F71A° ‘
1.49 2 91.51 2 3
71F72A
1.25 2 91.75 2 3
72F73A
62F64A | 1.49 2 2 91.51 3
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m crocrystal line cellul ose and croscarnel |l ose sodi um were added add m xed
for an additional period of tinme. The m xture was co-m |l ed through a 20
mesh scr ewo 2a0wbsbdeended. The m xture was conpressed i nt ecrask@ss404p®0117]
Stability data measur e by IabeI claim (LC% and DKP formation (DKP% are
shown i n Talidsy 4o % IeSTTIYg Was donerat—room ? peratture
condi tions A =c1r ees d and GOO?hum dity) and czggl er at gd {:Ie r3adat| on
condi ti ons | fFG84edr*es C| and 7592humi dity). Tabl|2 3 Sanrbl e # || 3GECoat ¥e|
G yceryl gEFaGA YSt al 11 NEp s sodijgm sodi U car boxly; T Cof[00118]3For S[agIpisES
58F60A and | £3E74A __CECoated ramipril was prl with 4% gllyceryl
behenat e an®fWi dffsteafyl funarate. [0()119] For? sanpl ¢45%bFGBA and| 4380
74F75A, CECoated rampril was preblended with 2% gl yceryl behenate and
sodi um st ear fumarate. [00120] For sanpl es 60F62A and 75F76A, GECoated
rampril Q(Yléﬁbbl endableid inhlabl || weremya eﬂé’ﬁbﬁﬁﬂbwn[lg)mmqurﬁor sarrpl e

61F63A, CE h SOdI um st ear.yl
Tablo 4 [o0oBsOpIRREh AR pf RRAET R o SRl M RARI g M Bt .
i s descri bedhydatpRahipiiAs tiehehaiged © ﬁlb(ﬂilﬁd B&i prosdshsr wish ﬁﬁ@%r)?sfhlllﬁl@

2-4. Rampri]l-DKP formatjon is | ess than about, 0.05% after 3 nonths and
| ess than &Rldter ssdvmanddagintsand spray gianlated osinaiopePrayidud bsb DipsesHE i n t he

gg ?%52 ]E ??ﬁ dsr%ralaﬁng"gfjt'hé e "uﬁgh Psfédfmoﬂr?éégg h{%rrﬂ?c i Rﬁ&?{ f}qe‘aﬁn%%ﬁ%{

exl st, |nc |ono ram
di aci d) . ' biigade levd. ﬁﬂaﬂriﬂtgnaamlas)ar)e sofeenadmmlrblérai‘edw\athﬂidgmce@bbﬁebeteaude

bi oaval | aby Iy M Aty b elysein g el QReLISOMMENSHEOANIER | on of

l'evel s of f[@(i'ﬂslBJI' | at TabRQ433hq I3 gﬂ{v?d@le’&@l%ﬁﬁé% SdDKPYLEEscHRITESES FoRf
the rate of DKP fornulation of sanples 58F60A and 59F61A. 58F60A is

r epr esent edofylatioesdashed |ine and the rate of DKP%is represented by the
equation y = 0.0367x + 0.29. 59F61A is represented by the
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solid line and the rate of DKP%is represented by the equation y = 0.0467x
+ 0.28. The formulation that was pre-blended with glyceryl behenate, in
accor dancwowddnstdse present invention, has inproved reswecrassashi@s) | ow
rate of DKP formation. Table 5 [00124] Figure 3 represents a linear
regression of the rate of DKP formulation of sanples 73F74A and 74F75A.
73F74A is represented by the solid line and the rate of DKP%is represented
by the equation y = 0.03 14x + 0.3043. 74F75A is represented by the dashed
line and the rate of DKP%is represented by the equation y = 0.0286x +
0.3257. Exanple 3 [00125] Tablets nmade froma 6 kg batch, were made

according to the fornguirattomghown in Taplje 6] [The[rlam pril was pre-bl ended
wi th glyceryl behenatle|€Taplle |6 [00126] The GECQoat ed rfami pril was co-milled
to 60 nesh. The m | ed éegﬂtggd ram pril s prie{bl ended with glyceryl
behenate. Hal f of hallf |&f<tTe& |m crocryst allgp% cel| ul 9se was added to a
16-quart bl ender along|W th [t He pre-bl ended gemEpn|E| and gl yceryl behenate,
sodi um st earyl funerate, [spdigm car boxynethyl cel lfuf ose and the remai nder of
the"' raicfoc'r a i iull@ Hifiilxture was pxed| flor petween 15-25 mi nutes,
then bl ended for betweeﬁ:§£1$%ninutes. Thel LC%land| DKR% of sanpl e nunber
76F74A is shown in Tabll &7~ ([Tgqble 7 [001273@)@;;@,;@;@ ram pril - DKP
formati on of sanple 16FP4A, ngde in a 6kg H-8+peHis graphically shown
in Figure 4. [00128] éﬁ 5 ng, 10 ny [and| 10 |ny [rdmipril tablets were
al so made according t&|thel prgcess used {o nake Batch |76F74A. The percent
of ram pril-DKP forma@kgnou@s measur ed at %@%\HQ\ @|gonth and 6 nonth at
various conditions. T& gag@ﬁmws the resuld Sia[Inble|s [ 00129] Al so the
rate of rampril-DKP|fa@yation is shown in| Figure 6.
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Exanple 4 [00130] Direct conpression tablets were prepared with the

formul ati on as shown in Table 9. Stability data is shown in Table 10. Tabl e
9 [00131]wCBawatsedsr ami pril was pre-mlled through a 60poeals2@snerso and

t hen preblended with glyceryl behenate. Silicified Mcrocrystalline

Cel | ul ose, croscarnellose sodiumand sodi um stearyl funmerate were added add
m xed for 20 mnutes. The m xture was co-mlled through a 20 nesh screen
and bl endeBxampleéd6 m nutes. The m xture was conpressed into tablets. Table
10 [00132] [(0@81B3] ABateh k&hplee0de0 Bohayeh DEO0R1ANtraaisprsedims diral stndyuat ed.

The | t f th tabilit di hi, ' '
5. A can B sedn fliveRe SpoRo B agel e BRIV BB e capRcet ©
observed: ExARRN 249 QL3 haRldnRokdh YRSk AUCE R Bl SR S RIBRAC o {

the fornmulation as s _ e 11.” Table 11[00135] Tablets in Table 11
were made byatireat Wad depaviated lyr02 edek washdytipaiogp ralb reatstehtpIvease hdinpygerefPVD)

Is charged to water and ed until fully dissolved or hydrated. Ram pril
is then chg}lb’@ﬂngﬁnf"f?émgﬁ{ﬁé ) P

& bed processor with mcro-crystalline

cel | ul ose, ;R8RS anghhghBRR AN e PRIMAY] B RMUMklle@0n WS syt ORosMIAY 24 ui d
bed pI’OCESLI ng.]JV\hen sprayi'fleg of ? e HPMC sol utionni S coytletoe t he

materi al i $hittyi edject vene apoiloprandt2é swbjces gpmpletsdehe stphe Ol 30Fugieaf @ ar e
Sorcened 2 B s Y s A S A DA R s
[00136] Tapjasof2 anghddsppoduciendsauisil eibldtCiaanthciiddbyokingrRindniautitdis
above fornul ati onsTabl e 12 Table 13 k>
Inc. Subjects randomized to Treatment A received a single oral dose of two ramipril 1.25
mg tablets (batch number 040018) taken with 240 mL of water. Subjects randomized to
Treatment C received a single oral dose of one ramipril 5 mg tablet (batch number 040019)
taken with 240 mL of water. Subjects randomized to Treatment E received a single oral
dose of one ramipril 10 mg tablet (batch number 040020) taken with 240 mL of water.
Subjects randomized to Treatment G received a single oral dose of one ramipril 20 mg
tablet (batch number 040021) taken with 240 mL of water. The reference product was
ALTACE® capsules manufactured by Aventis Pharmaceuticals, Inc. Subjects randomized to
Treatment B received a single oral dose of two ALTACE?® ramipril 1.25 mg capsules (lot
number 1073176) taken with 240 mL of water. Subjects randomized to Treatment D
received a single oral dose of one ALTACE® ramipril 5 mg capsule (lot number 1049756)
taken with 240 mL of water. Subjects randomized to Treatment F received a single oral
dose of one ALTACE® ramipril 10 mg capsule (lot number 11985) taken with 240 mL of
water. Subjects randomized to Treatment H received a single oral dose of two ALTACE®
ramipril 10 mg capsules (lot number 11985) taken with 240 mL of water.
[00140] Pharmacokinetic (PK) analysis was done using plasma concentrations of
ramipril and ramiprilat. PK parameters included the maximum observed plasma
concentration (Cmax), time-to-maximum observed plasma concentration (Tmax), and
estimates of the area under the plasma concentration-time curve (AUCy.) where “t” was
equal to 12 and 24 hours postdose for ramipril, and 24 and 48 hours postdose for ramiprilat.
The PK parameters for ramipril and for ramiprilat were calculated from the plasma
concentrations from the 27 subjects retained for PK analyses. Descriptive statistics
(including arithmetic mean, standard deviation [SD], coefficient of variation [CV%],

standard error of mean [SEM], number [N], geometric mean [Geom. M], median, minimum,
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4Exanpl e 6 [00137] Batch sanples 0400 18 through 04002 1 were also used in
a clinical study. The study foll owed a single-dose, open-I|abel,

f our - per iw0,206600529681 eat nent, crossover design and utili zed/s2d0s04EB@79€
random zati on process for 4 dose levels and 2 fornul ati ons. Each treat nent

was separg byl I 21 e el Wl trent
fol | owi ng gﬁg %\7¥ mér@? ﬁé&%ﬁ%ﬁl&@fd ﬂ?ﬁg\?rtﬂ?l Jéo ggaitlgﬁ%tfeéa\@ﬁ Qx‘ﬁneﬁ%&ﬂtnérﬁl fof ©
enrol led i PH;{SL@arﬁétetdywé&tmﬂﬂh@bgtrE&meﬁhl rty subj ects were enrolled, and 26

subj ect s co eted the study. Al bj ects were_.includ fet
anal yses, 437 subpevesse gEsgs (AYUd Slgﬂs tefﬁ-ff rB??éﬁilﬁﬁr@Hﬁl(ﬁg}q'S §1F§}ses

[00139] Th 0 e thehBdMy yb

Phar maceut ?)éaﬁﬁlguqq{lcﬂﬂgggj ectr%%rgg% oekr%;CS I?lo&%r eaf rrgénift1 éABR%ecééll}d\jhergj}ﬁ }51 Slssl) ngl e

(ijlgl nfosfe Qferémlugmghmlﬂmls sthd@5 ng tabl ets (batch nunber 040018) taken with
of water. Subjects rando ed. to Treatnment Creeved Nals) I

dotse of Sogéoqlém pri l JTQ eplupisH ﬁ%m?t‘rﬁlb(‘:%vﬁ%%g]éﬁy W@i@? YeAKER® %ﬁ?%%"éﬁ{aof

wat er. Su I f

one. 1 pr FE L e B 0) Tk L 240 WL ot et or.

Subj ectls raﬂdamfmmd:dtftﬂfﬂb e@ﬂh@m fepeinddna for fginsila alhegbO Vot medel
ram pri bat 040 1 K
ref erence f}? étsa%g g aﬁﬁ%’(j{}?m&‘iﬁt&ﬂ slxrfcw)glinetlg a{é{]adl\r@eggjg%% Em’a{l fmiitestr - The

Phar maceut iNGat§ percigt- (9P esfident@iitavalz ed) tfer the @aiogeﬂteaa sopaes wedna([Svigl e
oral dose of two ALTACE(r) rampril 1.25 ng capsules (1ot nunber 1073176)

taken with we)dwedfoywap@nenﬂgw} elcthe Ci Qh‘@tfﬁflzf@ﬁth? gif ?é’é’?r?éﬂ’t’e% tregeited a

si ngl e oral T t e
T0a9756) ¢ oin o fne S B AR o RO LRsthoit SOBEWT(LE ADETRE I Cp
recei ved a foi ﬂ&ﬁil}ﬁﬂ@h&khdjl(ﬁstﬁarﬁfor@lﬁé AALG'OQSCEUIC)) 21, iy @4B,Ianﬁl(§3n{§gfaramslplr@t( Tbe
nunber 11985) taken with 240 nL of water ect s ra ggm zed t Tr eat ment
H recei ved r%{ﬂ(ssl P&SM gpchi-T WSE%C’@FGSPWS,@LWA@t ety to ﬁ‘ﬂm&lﬁbcé ICBRSYF ot
number \?\g A i Qoxﬁﬁgné?i‘ns of intRE R werd PRAAMNt BhakfBRIDKIBRHieat € Msus
anal ysi s one using plasma concentrations of rampril ‘and rami pril at.
PK par anet @,sTreaimbnide dersteF readi Treatmehis@rversds pl. Egnigialent bioavailability was to be
concluded if the 90% CI for the In-transformed AUCq4, AUC.12, AUCp24, and Cpax for

ramipril and In-transformed AUCq.;, AUCy.4, AUCo.4s, and Cpayx for ramiprilat fell within

the 80-125% range, where the rate and extent of exposure can be considered equivalent
between the test and reference treatments.

[00143] Separately for the test (A, C, E, and G) and reference (B, D, F, and H)
formulations, dose proportionality was evaluated. ANOVA were performed on the In-
transformed PK parameters AUCy., AUCq.12, AUCg.24, and Crnax for ramipril and the PK
parameters AUCq.t, AUCq.24, AUCq.43, and Cpnay for ramiprilat. The ANOVA model
included period as a fixed effect, intercept as a random effect, and In-transformed dose as a
covariate. Ninety-five percent (95%) CI for the slope was calculated for each of the In-
transformed PK parameters for plasma ramipril and ramiprilat. Dose proportionality was
established if the 95% CI included the value of 1.

[00144] The ratios of LSM (with the 90% CI) derived from the analyses of the
In-transformed PK parameters AUCq., AUCq.12, AUCg.24, and Cynax for ramipril and AUCy.,
AUC.24, AUCp.3, and Cpax for ramiprilat, for the tablet/commercial capsule comparisons
of interest are presented. In addition, the 95% CI for the slope dose proportionality results
calculated for the In-transformed PK parameters AUCq., AUCy.12, AUCp.4, and Cpax for
ramipril and AUC., AUCq.24, AUCp.48, and Crnex for ramiprilat are presented in Tables 14
and 15.
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concentration (Crax), tinme-to-nmaxi num observed plasma concentration (Tmax),
and estimates of the area under the plasnma concentration-tinme curve
(AUCO-t) wbeane/dstdeswas equal to 12 and 24 hours post dosecfrars2ecamiq@se |, and
24 and 48 hours postdose for ramprilat. The PK paraneters for rampril and
for ramprilat were calculated fromthe plasm concentrations fromthe 27
subj ects retained for PK anal yses. Descriptive statistics (including
arithnmetic nmean, st andard devi at ion [SD], coeffici ent of variation [CVY9,

standard error of rrean an,,] Gecom M, nedian,
m ni mum and rami prij; Jﬁ@“ rT ﬁ%&%‘*s §Ed§0 gﬂ q)lL% efsor PK
Yo
i ogr ans

paraneters, were ta Cbﬁ@tm vse( TAgdN)s ( AES),
vital signs, elect rocar g SI caI exam nations, and

| aboratory assessments (serum ch f@ﬁPf/L @yy, and urinalysis) were
eval uat ed ;ln %t]ﬁs study. [00142] To eval uate the relative bioavailability,
anal yses o 9 ance (ANOVA) were perforned on the In-transfornmed AUCO-t,
AUCD- 12, FBEB=24, avid> Gk Bor [ rand peflt@nd the 'MoaiPEfEf or red *NEEPS
AUCO- 24, AUCO- 4§, angh rr@%@s)ﬂesmr I‘aI’Enﬁgl‘cdps]ulatD) Thle AN@YArde! i nTi 1odesabsules (H)
subj ect, periodjand fornmulation as fixed effects, and subjec¢t as a random
ef fect. Nimnﬁ,;,f erlf%@‘/ul14(0991%%)00nf1d6d‘ﬁ@§@1195%)e$alllﬁ)%((@|7)1259@3) { hes 3% ati-0% +0f

| east - squd —rreans—{+Skv de eXPoTer AT o .af Tt rained
for the di filNaene e Ra TP okt MERECTSII Bsul  PAGUPLo T ho | anals o B Ned
| n-t r ansf g, ) AUDD-S% (1158UG5-00 12, 18RIOE5241938Nnd| % (% 126 &Rt pr?6l6%§?r°cf lfgr?é’)

I n-transf or nad, UQQTJD/U(97AU@3°/34 AR A8 3000 [Cieswvd@n - nam pil i bsat g6 Therow
rati os of H&Mhrnd—ct—were—expressed—as a percentage rerative to the

commerci al capsules (ALTACE(r)) . The corrparlsons of interest were

Treatment A versus B, Rila¢iat Bisdvaila fBrRahnpnlatEin F

Treat nent G versus for w%gné Seﬁl"@ éai if’pti%%é%ﬁ% QE :%&jauded if the
90% Cl for the In-tr gl

ram pril and In-transformed AUCO- Ratm’é‘d@l@&(%‘%@f)% and Crex for

ramprilat fell within the 80-125%range, where the rate and extent of
exposur e cdmabbelxonsi dered equi val ent between the test and reference

treat ment srfRRt43Senami ey THor shemdEst (v Gonduoeand O] artinl BERBENCe
VS. Vs, VS,
( B’ D’ F’ and H) 2 x 1.25 mg capsules (B) 5 mg capsule (D) 10 mg capsule ® 2 x 10 mg capsules (H)
( A‘}Jf"-*L) 109.1% (101.4 — 117.3%) 102.2% (94.9 - 110.0%) 97.8% (90.4 — 105.8%) 95.6% (88.5 — 103.3%)
ngn/m.
(AUh‘}"-Zﬁ) 110.6% (101.4 — 120.6%) 101.4% (92.9 — 110.7%) 97.1% (88.5 — 106.7%) 95.0% (86.7 — 104.1%)
ng-h/m
(rf\g‘?h%;*f) 109.1% (101.4 — 117.3%) 102.2% (94.9 — 110.0%) 97.8% (90.4 — 105.8%) 95.6% (85.5 — 103.3%)
(nglm;;L) 114.8% (100.4 — 131.2%) 92.6% (80.8 — 106.0%) 100.1% (86.6— 115.7%) | 94.7% (82.2 — 109.1%)
[00145] Of the 30 subjects dosed in this study, 15 subjects (50%) experienced a total

of 38 treatment-emergent AEs: 4 subjects each following Treatments C and G; 3 subjects
each following Treatments A, D, and H; 2 subjects each following Treatments B and F; and
1 subject following Treatment E. Headache and dizziness were the most common AEs
reported in this study. Thirty-one (31) of the 38 AEs were mild in severity and 7 were
moderate. The Investigator considered 29 of the 38 AEs to be possibly or reasonably
attributable to the study treatment. No serious adverse events occurred in this study and no
subject discontinued the study due to an AE. All AEs resolved by the end of the study.
Notable AEs considered possibly or reasonably attributable to study drug included single
AFEs of vomiting, increased AST, increased ALT, and hypotension. No clinically relevant
_trends were observed in the clinical laboratory, vital sign, physical examination, or ECG

parameters.
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formul ati ons, dose proportionality was eval uated. ANOVA were perfornmed on
the Intransforned PK paraneters AUCO-t, AUCO-12, AUCO-24, and Cmrax for

ram pril wodotdns298K paraneters AUCO-t, AUCO- 24, AUCO- 48 pcanus26smed400

ram prilat. The ANO\/A nodel included period as a fixed effect, intercept as

a random & i, . : £
per cent (9&195%! for ﬁiﬁie @ﬁ{g&&gg%é%ﬁ%%g%g bﬁﬂt&a@g%@% Mﬁ%?ﬁltdyéaﬁﬁsf or nmed
PK par anmet girspdratle pt Me«e&ﬁﬂﬂ@raﬂd HAnelg fanthptableatind E:«nsmemmmapstula;hawwe;r, was
est abl i shed |f the 95% Cl i ncl uded tge val 0 g{ he rati os of
LSM (wi th thee vooondy 901@@?4%%1 thg HmapAd Evgi%vet% I{"ﬁg itigt t?ISFfE? 8#‘?%@6’%&
par anet er 36’&? 4o amﬁg%?'g%o r@cﬂe b&R e iR* 16 and@ghﬁﬁérhlaﬁ&h%sﬂy@palh

AUCO- 24, A ramprilat, for the tablet/comrercial
capsul e codmrle@:nstudnfedl nt er est are presented. In addition, the 95% Cl for

t he sl ope ropo aI|t esults cal ted he ILn tra orrred PK
par anet er sﬂ]&%&f f?Ctl‘dﬁe@gglﬁte TURE" @#’a mag ?ﬁJ 8% SoPFT “4n
AUCD- 24, Atmeéﬁthe%asﬁe%&owerelmagm@weﬁh@d@geefaﬁge addiea \xrlabmleexae@uaﬁd
15. Rel ative Bioavailability Results for &gb in Plasma for EqU| val ent

(&)

Doses of 206Cm&.at 1®,2.5mg R®6e,mgienmap b |dufraba G iRareigc wric e e ¥l

Rami pri | suI es Al T I
Bi oavai | abP Rt ng 95(5 ol%éarcﬁlgﬁﬁtgﬁlsm &@aes%{ﬁ%u?&balt %qa%u??/%eeﬁ: ! \Isgses of
2.5. 3, 10%}%%9&20 M J38 Ftdpbitlondkly! witisin Ge e il ing dogeraige icahld Ratiber i |

Capsul es ( Rati os of LSM (90% Cl ) Table 15 0145]
subj ect s d@tg’@ﬁlanYﬁﬁB@eéfQHdePI@tM?%{ sinqedp§S é#’ép?léﬁide@; é(alPBPg? &Pt 38

oL et R BB TR R AT g0, © 3

Tr eat ment s stighvdllfconclddel forianepiil ADIC,. QW UIC,. JerCmrde?ma,[—mwcfammmmmkat

di zzi ness W%réao tt,QIeJCr(L?gS tanc? 821“) s1nceEﬁe 95% CI did not include the value of 1. However,

) ) ax

results should be interpreted with caution since the majority of statistical values were very
close to the value of 1 for the 95% CIL.
[00149] When looking at the descriptive PK results (geometric means) of ramipril,
there seemed to be a more than proportional increase in the PK parameters AUCq., AUCy.12,
and AUC.»4 as doses were increased from 2.5 to 20 mg for the capsule and from 10 to 20 mg
for the tablet formulation. The increase in the PK parameters AUCq., AUCy.12, and AUCy.4
was proportional for ramipril from 2.5 to 5 mg for the tablet formulation. The results for the
metabolite (ramiprilat) indicated a less than proportional increase for the PK parameters
AUCy. and AUCq.s. For the PK parameter AUCq.4, the increase was proportional for
ramiprilat as doses were increased from 2.5 to 20 mg. In addition, for both ramipril and
ramiprilat, a more than proportional increase was observed for Cpax, as doses increased from
2.5t0 20 mg. These variable results may be due to several factors: high inter-subject
variability (%CV approximately 8 - 261%) in the plasma concentrations and the occurrence of
many measurable predose concentrations greater than 5% of Crax for ramiprilat in Periods 2,
3, and 4, which may be due to inappropriate wash-out periods. The non-zero predose
concentrations occurred most probably because of the reported long half-life of ramiprilat,
which binds very tightly to the angiotensin converting enzymes (ACE), and therefore, the
wash-out period may never be really long enough because of this strong binding.
[00150] Ramipril and ALTACE® administered orally in 2.5, 5, 10, and 20 mg doses
appeared to be safe and generally well tolerated by the group of healthy male and female

subjects in this study.
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reported in this study. Thirty-one (31) of the 38 AEs were mld in severity
and 7 were noderate. The Investigator considered 29 of the 38 AEs to be
possi bl y wo 2n@asewsabl y attri butable to the study treat meatr/ushimsoerssous
adver se events occurred in this study and no subject discontinued the study
due to anfpE Lo LI

consi der ed pos nyE§Yﬁ§%§§§ %ﬁ¥m§?§?|@Q¥QEFgﬂ§g§@?ﬁ ang?gggéﬁg@§%Ed

si ngl e AEsse&kral efibbdingents 43¢ deameld WGdin withcthe andelsidhding alwd thwmoseehélsdnsurblo

clinically, rel evant trends were observed in the clini | abo. ator a
sign, physisdabe&gnsifisrad PR as 8p P INiPIMRPLIhE PEAFR %ﬁﬁUég ﬂﬁ?b ot
were conpapahl g 11 %S Ee {¥RGh Bithe exﬁgéhll%gn@ﬂegc‘?ibeﬁ Reilhakhed. and commerci al
capsul e, homever they were not conparable at the 2.5 and 10 ng dose

| evels. In addltlon the rate of exposure (Crax) of ram pril was not
conpar abl e bet ween the tabl et and comrercial capsule at all dose |evels
studi ed. [00147] For the active netabolite ramprilat, Craax and AUCs were
conpar abl e between the tablet and conmerci al capsul e over the dose range
studied, with the exception of Chmax at the 2.5 ng dose, which nmay be due to
a higher inter-subject variability (%V approximately 25 - 79% of

ram prilat plasma concentrations at that dose. [00148] Dose proportionality
within the 2.5 to 20 ng dose range could not be statistically rejected for
ram prilat AUCO-24, since the 95% Cl included the value of 1. For the
tabl et and commercial capsule fornulations, dose proportionality could not
be statistically concluded for ram pril AUCO-4, AUCO-12, AUCO-24 and
Cmacand for ram prilat AUCo-t, AUCO-48, and Cmax, since the 95% Cl did not

i nclude the value of 1. However, results should be interpreted with caution
since the majority of statistical values were very close to the value of 1
for the 95% CL [00149] Wen | ooking at the descriptive PK results
(geonetric neans) of rampril, there seened to be a nore than proportiona
increase in the PK paraneters AUCo-t, AUCO-12 and AUCo-24 as doses were
increased from2.5 to 20 ng for the capsule and from 10 to 20 ng for the
tablet formulation. The increase in the PK paraneters AUCo-t, AUCO-12, and
AUCO- 24
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was proportional for rampril from2.5 to 5 ng for the tablet formnulation.
The results for the netabolite (ramprilat) indicated a | ess than

proporti omal2eeasewwsase for the PK paraneters AUCo-t and AROCars4®@s/okmsot he PK
par anmet er AUCO- 24, the increase was proportional for ramprilat as doses

wer e i ncr BREEH f Il '"P‘?l?%-‘l‘;ﬂat{ﬁllﬂi@liiimﬁ}é In addition, for both rampril and
ram pri | at —a—retre=thar—p+oportional increase was observed for Cmax, as

doses increased from2.5 to 20 ng. These variable results nay be due to
several factors: high inter-subject variability (%V approximately 8 -
261% in the pl ayRarmeesatail canpositoracuthrtsingmotiprleeed by atderydingagut,abl e
predose concentrations greater than fg% of Crga{g for ra '&Fil t in tPeri ods 2,
3, and 4, Whereh thapledinggentds pelegisst 5o glyeeryhshenie: ST IFLaaH AN zer o
predose co ratl : 81. 8b1 leneRPfdokd | ong
hal f-1ife %?&r%én@%‘!rr? At &%%ﬁ%?ﬁggm%%%ﬂe bghﬁ/ﬁl s%%% LRe ygﬂﬁu ot_%wr;si n

conver t i ngstearicyavid ctHCHpohandutyhelcelicdy amylopectinapdlosymenyscon®inatipnnhgwel. be
really | ong enough because of this strong binding. [00150] Ram pril and
ALTACE (r) adm nistered orally in 2.5, 5, 10, and 20 ng doses appeared to
be safe ang. genghatdmpositidn dfallanmmat, edetsin thedlerdingageht isekyaehy} beb¢rateand
femal e subjects in this study.[glSr] t 3 Wve tne reseft-invention may be
enbodied in many different forns, several enbodinments are discussed herein
with the upder sThadémgosithat oftdeinpl, edherdin dbat 1503011 0% f the tamijrdrs coedhly onl y
as an exenplification of the principles of the invention, and it is not

i nt ended t thelbleading 380t nvention to the enbodi ments described or
illustrated.J Tr -ZJJ i1 J : ZM} P 1. A pharnaceutical conposition
conprising ram pril coated by a bl ending agent, wherei.n the bl endin ent
i s sel ect el frofhe goyppesition %)«;rﬁ@ﬁhbé?‘,’h%@?é‘é?%75§?égg%toé?hesﬁa@é?ryllsﬁ?zggdn ,
macr ogol S]Eheead'l%d?rge%é@ﬁ{’ pal m tostearate, ethylene glycol, polyethylene
glycol, stearic a . Cetyl alcohol, lauryl alcohol, amnylopectin, poloxyner
or conbi nations thereof. 2. The conposition of claim1l, wherein the

bl endi ng agent i | ycer. : h/I i rein
about 50 to 100@8?0@43%31%%%8%@?@??’gﬁtgg%?gg&g?g ?Eg%%edgg? eﬁ%ng Izlnl'?].c a%?d(\%e
conposi t i ofhedflesdi@d dgeht. Wherein about 75 to 100% of the rami pril is coated
by the bl endi ng agent.

6. The composition of claim 1, wherein the blending agent is at least 0.1% by weight.
7. The composition of claim 1, wherein the blending agent is at least 1% by weight.
8. The composition of claim 1, wherein the blending agent is at least 4% by weight.
9. The composition of claim 1, wherein the ramipril is substantially stable against

decomposition into a degradant product.

10.  The composition of claim 9, wherein the degradant product is ramipril-diacid or

ramipril-diketopiperazine.

11.  The composition of claim 10, wherein the rate of decomposition of the ramipril to
ramipril-diketopiperazine is less than about 0.3% by weight during about the first three

months,
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5. The conposition of claim1, wherein about 95 to 100% of the rampril is
coated by the blending agent. 6. The conposition of claiml, wherein the
bl endi ng wQends/isz9eat | east 0.1% by weight. 7. The conpo®ctriuspoosih4@Bai m 1,
wherein the bl ending agent is at |east 1% by wei ght. The conposition of

8.
claiml, ¥hEr#.NlLERE B endirng.agent | | t 49 j
conposi ti ‘gﬁfof @P%?‘?ﬂi@%ﬁle‘ﬂgﬁbﬁ%@ewrh grﬁ%?%?hleﬁgt?so féé%)?%’pg‘éﬂo%ﬁ%hezﬁaal- gto

agai nst de%ﬁﬁpﬁﬁhik&t@ﬁ%kfb&ﬁleas tegthan abdutBr @4 by tweidld duiihg abautpiosfitst tirtyesix
claim9, wherein the degradant product is rampril-diacid or

rami pril - diwathspi perazine . 11. The conposition of claim10, wherein the
rate of deconposition of the rampril to ram pril-di ket opi perazine is |ess
t han about 0.3% by wei ght during about the first three nonths. lz. Trie
conposi t i om3f c MThé caraposifiver of dlaimnld), vaeeeinthegae ohgeeampasHiogolitherapipilipl to
ram pril -di ket opi,.perazi ne.is ebbw Y, J r about
the first faﬁ]iupfl{/)"-i PBQPWSWH]SE.IS%?%E%Q%@OS%P ?3%(1/%1?’ Ocqw&;\{em 0?& cgl?%i n the
rate of deconposition of the rampril to ram pril-di ketopiperazine is |ess

Cl'am 1, whr of gt Fe e o Eolitin PR poR s sefed RRSRBE OO {0 of

claim1, wherein the conposition is a solid dosage form 16. The

iti f iml, wherein t iti i f 17.
The' conposits; on 0 ORISR OUHBRLI A EREEAarasuareln T 8 ST SOREFRREL DT T o

capsule. 18. The conposition of claim 17, wherein the conposition is a

conpri ses A oxdbEPERBOSHON o bt B COrEt iy 01 OURar Rt

rampril is between the anobunt of about 0.1 ng to 50 ng. 21. The
conposition_of claim1l1, wherein the rampril is n n f
1. rzrg ng tol2?s m}"_he composition ofe (Izlégm{],whererttl]npt)helz corhpos%%tn\elsegtabtlquaca%@%r }:apcs)ule.aboUt

18.  The composition of claim 17, wherein the composition is a tablet.

19.  The composition of claim 1, wherein the composition further comprises an

excipient.

20.  The composition of claim 1, wherein the ramipril is between the amount of about 0.1

mg to 50 mg.

21.  The composition of claim 1, wherein the ramipril is between the amount of about

1.25 mg to 25 mg.

22.  The composition of claim 1, wherein the ramipril is between the amount of about 10

mg to 20 mg.

23.  The composition of claim 1, wherein the ramipril is between the amount of about 10

or 20 mg.

24. A pharmaceutical composition comprising ramipril, wherein the ramipril is coated
by a blending agent, wherein the rate of decomposition of the ramipril to ramipril-
diketopiperazine is less than about 0.4% of the total weight of ramipril during the first 3

months when the pharmaceutical composition is at room temperature.
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22. The conposition of claim1, wherein the rampril is between the anount
of about 10 ng to 20 ng. 23. The conposition of claim1, wherein the
ram pril we2betosems the amount of about 10 or 20 ng. 24pcAvyshesmameuti cal
conposi tion comrrprli siﬂn ralm' Prui |, Iwher ein the rampril is coated by a
. [ T ‘(," e g e 4 A B . . . .

oot Lot 8t opi HEELBpRGHAFS e o, AREORASHIS e MmpAEUSRTLBIL 1B of s

I pri . . . 4% wei g 0
ram pril dastalngeipiteofframgiril durmnthie Sirstiemonthe whiea theadennacaticd soppssitipn s dts
at roomtenperature.' 25: wherein the rate of deconposition is about 0.3%
of the tot_é‘)%“&??gatﬁfe'ram pril during the first 3 nonths when the
plhar maceuti cal conposition is at roomtenperature. 26. The conposition of
claim 23, wherein the conposjtion_js a soljd dosage form. .27. Th
conposi ti oR%of dibgiCAINPSSItgH ek aim %Jﬁew HBARS FamEes @néﬁaﬁ?lé‘ﬁ%%%eag’émf orm
28. The conposition of claim 23, wherein the conposition is a tablet,
caplet or capsule. 29. The conposition of claim?29, wherein the conposition
L s @ tab|t ﬁt2.7- 30 Th;me;n@eﬁﬁe? pﬁ qlgfl & ‘ﬁllleéglgﬁ@%?OW?éB }i@ﬁﬁs eheral dsage . o

ween the ampunt of abou . ng to ng. 31. The conposition of claim
23, wherein the rampril is between the anmpunt of about 10 ng to 20 ng. 32.
‘{ge corrpogglgi on ng C@I_?ﬁ?PMIQQ of cApiar &3 m?%rﬁ%m%mqsﬂpg 1§ A tatped, ‘%ﬁﬁiﬁﬁﬁ’é capstlenout

ng or 20 ny. ) e conposition of claim?23, wherein the rampril is
coated ram pril. 34. A pharnmaceutical conposition conprising rampril,
wher ei n t h@9r anilpeicomipssitionpbelainy 2%, wheseigithgycappasitionipatailel. t he rate of
deconposition of the rampril to ram pril di ketopi perazine is |ess than
about 0.75% of the total weight of ramipril during the first 6 nonths when
the phar madéut i ke covppsition phelaing 23t whaseim therapupral s betwess thepmeounb ahekaut i on
of clai m341, V\/nerte'bg the rate of deconposition is about 5% of the total

rizm PR L9

wei ght of e ng the first 6 nonths when the pharnmaceuti cal
conposition is at
31.  The composition of claim 23, wherein the ramipril is between the amount of about
10 mg to 20 mg.

32.  The composition of claim 23, wherein the ramipril is in the amount of about 10 mg

or 20 mg.
33.  The composition of claim 23, wherein the ramipril is coated ramipril.

34. A pharmaceutical composition comprising ramipril, wherein the ramipril is coated
by a blending agent, wherein the rate of decomposition of the ramipril to ramipril-
diketopiperazine is less than about 0.75% of the total weight of ramipril during the first 6

months when the pharmaceutical composition is at room temperature.

35.  The composition of claim 34, wherein the rate of decomposition is about 5% of the
total weight of ramipril during the first 6 months when the pharmaceutical composition is at

room temperature.
36.  The composition of claim 34, wherein the composition is a solid dosage form.
37.  The composition of claim 34, wherein the composition is an oral dosage form.

38.  The composition of claim 34, wherein the composition is a tablet, caplet or capsule.
-35-



roomtenperature. 36. The conposition of claim 34, wherein the conposition
is a solid dosage form 37. The conposition of claim 34, wherein the
conposi t iwo 20&/Beesr al dosage form 38. The conpositi onPpafi/usb@isou@dg

wher ei n tgiéggypo?%%éﬁg Qﬁﬁgiégéhet, caplet or capsule.t i ibmi tiJ ft

|1 fn 1|39, HBereintthe &g tpfadi 2 & : e GmRosi tion of claim
34, wherein'the rgnqi p :8'? I's {)el?meg?fs?%é&g?ﬁoﬁ%m%b?ﬂgéggta 1.25 ng to 25 ny. 4
1. The conposition of claim34, wherein the rampril is in the anount of
about 10 to T i . Al j i pril
' i the albund tsrompddtior] PfRERR ALY 1 IR Mt Bl anfbur 8 R
wherein thé.25angps 25 mgs coated rampril. 44. A pharmaceutical conposition
conprising rampril, wherein the rampril is coated by a bl endi ng agent,
wherein the rate of deconposition of the rampril to

ram pril di Ket opiThercazipositiomns of €1sidn Béhanhabiatlie Qopilas it the ahoual ofabioght 0 nig
ram pril during the first 36 nonths when the pharmaceutical conposition is
at roomteﬁ?)39§t&1re. 4 5. The conposition of claim44, wherein the rate of
deconposition is about 2.0%of the total weight of ram pril during the
first 36 nonths when the pharmaceutical conposition.is at roon1tenPerature.
46. The cofBosi tlihsiopmogiien af daim dhevksraindhrrapipdl isin the@apaiokabert 1Gonybut
1.5%of the fotal weight of rampril during the first 36 nonths when the
phar maceuti ¢al conposition is at roomtenperature. 47. The conposition of
claim44, wherein the conposition is a solid dosage form 48. The

conposi tion,of i o i 3 | L . sage form

36, The condosi titmoponidh o Fafh wSy AR Rt S PRSP ER T 25

capl et or capsule. 50. The conposition of claim49, wherein the conposition
is a tablet, 5 1. The conpaosition.of clai.m44 wherein the rampr.il |

bet ween t hé”%rm%?hacﬁna %1%8%1 Cf%sﬁlﬁntcé}mfg SIrl%ﬁ ! %mlgﬁﬁ ‘?herel?l?he rra%'ﬂnfﬂ 1|Sj‘;(r)ét,g(,1 .-

iiji n HLbyabléndihg adent, wherein the rate of decomposition of the ramipril to ramipril-

diketopiperazine is less than about 3.0% of the total weight of ramipril during the first 36

months when the pharmaceutical composition is at room temperature.

45.  The composition of claim 44, wherein the rate of decomposition is about 2.0% of the
total weight of ramipril during the first 36 months when the pharmaceutical composition is

at room temperature.

46.  The composition of claim 44, wherein the rate of decomposition is about 1.5% of the
total weight of ramipril during the first 36 months when the pharmaceutical composition is

at room temperature.

47.  The composition of claim 44, wherein the cgmposition is a solid dosage form.

48.  The composition of claim 44, wherein the composition is an oral dosage form.

49.  The composition of claim 44, wherein the composition is a tablet, caplet or capsule.
50.  The composition of claim 49, wherein the composition is a tablet.

51.  The composition of claim 44, wherein the ramipril is between the amount of about

1.25 mg to 25 mg.
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' 521 ' TKe conposition of claim44, wherein the rampril is between the
anount of about 10 ng to 20 ng. 53. The conposition of claim44, wherein
t he ram pwol200c0sbmsBWween t he anount of about 10 ng or 20Pow/US2eD5/0F(380

conposi ti o{n of cllai m;44, wherein the coated ram pril is coated rampril

_ BT Rl R e A T i o ar = .
part i cl es. i85 | AHEASLIRERHITS B G OTRAR L Re LA i8 b e Thlihbunt FEE "
the ram pri’l™is ‘coated by a bl'endi ng agent, erein the rate o

deconposi t il@m@fo 20wagr am pril to ram pril di ket opi perazine is |ess than
about 0.09% on average, of the total weight of rampril per nonth when the
pharmaceutical conposition is at roomtenperature. 56. The conposition of
cl ai m 55, vizer eiMhetcbmposition of cldie ¢apoisdréinahc fasipdioybetvddh¥heoambas sf aout
average, of the total weight of ramipril per nonth when the pharmaceuti cal
conposi ti onl0imBg &t 24 ®8m t enperature. 57. The conposition of claim 55,
wherein the conposition is a solid dosage form 58. The conposition of
claim 55, wherein the conposition is an oral dosage form 59. The,

conposi ti orfdof dihgicemmpesitiphef eleim fheviespipdhe eqated rpmiprilisgpated rasyplilet or
capsul e. 6Q, TI;?e% conposition of claimb59, wherein the conposition is a
tablet. 61.PHe conposition of claimb55, wherein the rampril is in the
anount of about 1.25 ng to 25 ng. 62. The conposition of claimb55, wherein

the ram prid. i s pbetween the, anount. of - t A
conpositio Sof A) 8%‘%?“%%1&0&%08{%% P %l%l%gfrnlgljrg?l{sw%e‘?hv\%%ﬁl q??]reagg%h%? O%t? d
about 10 orpyZlplemiin®dgenl hehaeinpisiate citleodmpbsition &he veneipsil to ftalgprilam pril is
coated ram pril.conposition conprisi nﬂg conbi ning _ram pril @g th a. bl ending
agent, wherdikaionipgsaziaeisless thanakoyh 887690 Breags. R§thedent we FOEW@IPM per

cOMpOsi 1 0ty 8k MR AL BRPHS IR R R aferddie. am P 1 T coated

56.  The composition of claim 55, wherein the rate of decomposition is about 0.05% or
less on average, of the total weight of ramipril per month when the pharmaceutical

composition is at room temperature.

57.  The composition of claim 55, wherein the composition is a solid dosage form.

58.  The composition of claim 55, wherein the composition is an oral dosage form.

59.  The composition of claim 55, wherein the composition is a tablet, caplet or capsule.
60.  The composition of claim 59, wherein the composition is a tablet.

61.  The composition of claim 55, wherein the ramipril is in the amount of about 1.25 mg

to 25 mg.

62.  The composition of claim 55, wherein the ramipril is between the amount of about

10 mg to 20 mg.

63.  The composition of claim 55, wherein the ramipril is between the amount of about

10 or 20 mg.
64. The composition of claim 55, wherein the ramipril is coated ramipril.
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67. The conposition of claim65, wherein about 75 to 100% of the ram pri

is coated by the blending agent. 68. The conposition of claim®65, wherein
about 95 wo 2@0%ew8 the ram pril is coated by the bl endiPog/usg@si40460. A

nmet hod of making a pharmaceutical conposition conprising first pre-blending

or co-mi | kgl %‘cerw%ﬁ %‘a}%ﬁm Qe EHhn Y164 Ebifiplidity E’drﬁﬁlﬁiﬂgﬁ:aﬁ%ﬂt i's

sel ected from g at'e ycery stearate, st ear
macr ogol  stedrablendihd egent, peiengih dist weniziles cm‘tm/byebbn@llng@gﬂm pol yet hyl ene
glycol, stearic acid, cetyl alcohol, lauryl alcohol, anylopectin, poloxymner

or conbi nations thereof. 70. The nethod of claim&69, further conprising
addi ng a digbuentThe lculapbsition of daisi 65, egtesit absutd0coiDOYalf iterratripnilde toatdd Gy
The net hod of claim69, further conprising conpressing the rampril with a
bl endi ng a&éhhemﬁﬁ%a$%%lets 72. The method of claim69, wherein the

bl endi ng agent is glyceryl behenate. 73. The method of claim 69, mherein

t he bl ending agent is at | east 0.1% hy wei thod of. cla
wherein t hégbl erdie sgmagstien pEclaim Py ydiereing g‘i’“v@ﬂ@ﬂpgmﬁ gul?f‘é]tlﬁﬁﬂat?)‘{%

cl ai m 69, “%ﬁhg&ﬁﬁég plending agent is at |east 4% by weight. 76. The

met hod of clarm ereln the rampril is coated rampril. 77. The method

of claim 69, wherein the conposition is a solid dosage form 78. The net hod

e e

conpositio or ’capsul e met alm
wher ei n t hehecisidisg bgedn i s a tablet. 81. The nethod of claim 69, mhereln
the rampril is in the amunt of about 0. 1 ng to 50 nyg. 82. The nethod of
claim69, wherein the rampril is in the amount of about 1.25 ng to 25 ngy.

83. The metbod of nethad Bf elkinghepieirnadddtcd avinpokitioh sompridihe fiestrprmblendingbout

10 to 20
o co- rTn%]ﬂhng ramipril with a blending agent, wherein the blending agent is selected from;

glyceryl behenate, glyceryl stearate, stearyl alcohol, macrogol stearate ether,
palmitostearate, ethylene glycol, polyethylene glycol, stearic acid, cetyl alcohol, lauryl

alcohol, amylopectin, poloxymer or combinations thereof.

70.  The method of claim 69, further comprising adding a diluent, lubricant, disintegrant

or a combination thereof.

71.  The method of claim 69, further comprising compressing the ramipril with a

blending agent into tablets.

72.  The method of claim 69, wherein the blending agent is glyceryl behenate.

73.  The method of claim 69, wherein the blending agent is at least 0.1% by weight.
74.  The method of claim 69, wherein the blending agent is at least 1% by weight.

75.  The method of claim 69, wherein the blending agent is at least 4% by weight.

76.  The method of claim 69, wherein the ramipril is coated ramipril.
77.  The method of claim 69, wherein the composition is a solid dosage form.
78.  The method of claim 69, wherein the composition is an oral dosage form.
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84. The nethod of claim69, wherein the rampril is in the amount of about
10 ng or 20 ng. 85. A nethod of making a pharnaceutical conposition

conpri si nyofnecats2gse- bl endi ng and/ or co-m I ling ram pri lPCanm$2@ispamsy |
behenat e; an?!conbining the ram pril and glyceryl behenate with

m crocrys i made b
the proc e?ggof gvlhg?ﬁn% %@%&%%ﬁﬁ g%lﬁﬁ‘g“;m@ gir%c@i |Ca@g§(§:lﬁ&gg&le Y
di sorders conprising adm nistering a corrp03|t| on as clained in clains 1.

88. A net h\%gscul’[y ea cpo é:pa?mcg th% %?ﬁalélc%ﬁmpg%%ﬁ%%e%tagfetc' aim 87, wherein

the cardio i's "hy Tension ear ure, congestive
geart failure, rryocardl aI I nf arct | on at heroscl erotic cardi ovascul ar
| sease, ul ar dysfun t| roni I
i nsuffici e% gﬁﬂ fICJ: gFetl% SRRAES p @3%%%%9.8& of abSit . 1 meg to
50 mg.

82.  The method of claim 69, wherein the ramipril is in the amount of about 1.25 mg to

25 mg.

83.  The method of claim 69, wherein the ramipril is in the amount of about 10 mg to 20
mg.

84.  The method of claim 69, wherein the ramipril is in the amount of about 10 mg or 20
mg.

85. A method of making a pharmaceutical composition comprising first pre-blending
and/or co-milling ramipril and glyceryl behenate; and combining the ramipril and glyceryl

behenate with microcrystalline cellulose and croscarmellose sodium.

86. A product made by the process of claim 85.

87. A method of treating a cardiovascular disorders comprising administering a

composition as claimed in claims 1.

88. A method of treating the cardiovascular disorder of claim 87, wherein the
cardiovascular disorder is hypertension, heart failure, congestive heart failure, myocardial
infarction, atherosclerotic cardiovascular disease, asymptomatic left ventricular dysfunction,

chronic renal insufficiency, and diabetic or hypertensive nephropathy.
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