Conposi tions Conprising Nebivolol This application is a
continuation-in-part of application Ser. No, 11/141,235, filed My
31, 2005, which is.based on and clainms priority fromU S. Provisional
Pat ent Application Serial No. 60/577,423, Eric Davis, John O Donnell,
Peter Bottini, filed June 4, 2004. Technical Field 100011This
invention relates to conpositions conprising nebivolol and one or
nore ot her active agent. Mre particularly, this invention relates to
conpositions conprising nebivolol: re cardio

agents for the treatnent awh?fgsmgmmﬁmmgmmjz@zvascul ar
di seases. Background of the [nvention

This application is a continuation-in-part of application Ser. No, 11/141,235, filed May 31,
2005, which is based on and claims priority from U.S, Provisjonal Patent Application Serial

No. 60/577,423, Eric Davis, John O’Donnell, Peter Botitini, filed June 4, 2004,

Technical Field

[0001] This invention relates to compositions comprising nebivolol and one or more
other active agent. More particularly, this invention relates to compositions
comprising nebivolol and one or more cardiovascular agents for the treatment and/or

prevention of cardiovascular diseases,



[ 0002] Hypertension is a nmajor health concern in the US. Approximately
50 mllion Anericans have el evated bl ood pressure defined as a
systolic blood pressure (SBP) 140 nmmHg or a diastolic blood pressure
(DBP) 90 mmHg. In addition, individuals with bl ood pressure of 120/80
mrHg or higher are at increased risk of devel opi ng hypertensi on and
are considered to be in a "pre-hypertension” state. Severity of

hypertension is currently cl assif; RYrot ith Stage 1
hypert ensi on spanni ng bl ood pr?‘slzsﬁé'?%nrafngegg ’th’\r% 140/ 90 to 159/99

nmHg and Stage 2 including blood pressures 60/ 100 mmHg. [0003] Onset

of hypertengsmp (di agjgehtifioniiBajBfhehlth AR i alei 10 Apprdkimataly 86 mitlion
typically occurs between 25 and 55 years of age. The risk o

devel opi ng hypeRhRA§ine RaveRIekRASEISod PaésSursldemnB] is(éa.rthMicVUItﬁoh pheRGES@BPNY
age. According to the CDC, 68.3% of nen aged 65-74 have hypertension

in the US, (Heslio bk b aimhlictiood 5H8Bre (BBE) 298 WBiRl raditeh, haViduals

Health Statistics) and 70.7% of nmen aged over 75 have hypertension In

Stat sti cs) | nnglbF e 0. CR bk O RN R o AR o
in the US (Heal B@ajggdsg%%g}:éﬁf%grﬁidm%g g)gde J%%Hﬁe&&@ ot .eéevL%k o}ﬂe alth

Statistics) and WONEN aged o ave hypertensi In the

Stati sti cs) . [ 0BG PR iR el a8 i S o lonepliine
arti cul arl y" fofied BbRAREERIFo Pl o R SEMT b o o)
in Black Ameri C%r%?shre@%?&%%%%gﬁg. -

[6003] Ouset of hypertension (diastolic alone or in combination with systolic)
typically occurs between 25 and 55 years of age. The risk of developing hypertension
increases more dramatically with increasing age. According to the CDC, 68.3% of
men aged 65-74 have hypertension in the U.S, (Health United States, 2003,
CD(C/National Center for Health Statistics) and 70.7% of men aged over 75 have
hypertension in the U.S. (Health United States, 2003, CDC/National Center for Health
Statistics). In addition, 73.4% of women aged 65-74 have hypertension in the US
(Health United States, 2003, CDC/National ACenter for Health Statistics) and 84.9 %
of women aged over 75 have hypertension in the US (Health United States, 2003,

CDC/National Center for Health Statistics).

[0004] Pharmaceutical formulations that stimulate, agonize, or potentiate endothelial
nitric oxide production, particularly formulations that produce increased nitric oxide

levels in Black Amcﬁcans, are needed.



Summary of the Invention [0005]1n one aspect, the present invention
features a pharmaceutical conposition conprising nebivolol and at

| east one other active agent. In a further enbodi nent, at |east one
of the active agents is a cardiovascular agent, In a further

enbodi ment, the at |east one cardi ovascul ar agent is selected from
t he group consisting of ACE i nhlhmayef (raligieadoznsin |1 converting
enzyne inhibitors), ARB' s (angiotensin Il receptor antagonists),
adrenergi c bl ockers, adrenergic agonists, agents for

pheochr onoc0dia, aninioas adpgat, thepresent invention| featustset phanyewnentical composition
anti coagul ants, anti hypertensives, antilipetnic agents,

anti di abetics, eotyrisivgzinabivelolany atdepstms otherdetivaagend hErafaithds embédiment, at
CETP inhibitors, COX-2 inhibitors, direct thronbin inhibitors,

di uretics, endoidagtlonmofitbecetivoageatn tsagandiosassylarndtdt.Cn-aurtkl epbediment, the
inhibitors, inotropic agents, rennin inhibitors, vasodilators,
vasopr essors, A@Hestasshidivivasovlesdgentss stlaciedhinagne the gtopp osnslsting «fiACE

end- product crosslink breakers, such as al agebrium see USP

6, 458, 819), and inhiBifofs@angirtansin II cohvetingenzymicanhitziived A RB 'y (ngipteadin Bn
end- product formation inhibitors, such as pinmagedine), and m xtures
t her eof . | n onereefiacintrgantists) fedrentrgieblockars) adromsgicid ganisaopgents fos an ACE
inhibitor or an ARB. In a further enbodi ment, the other

car di ovascul ar ghpechromocytanthe sntanhyii@hics, aftiphitdley ngeatsgandinoagilels, | n a
further enbodiment, the ACE inhibitor is selected fromthe group
consi sting of: ahtihypsrendives aatiipeerir dgknts, eatjstiabpiids| antiinBaromatpryi algents, calcium

cilazapril, delapril, enalapril, enalaprilat, fosinopril, imdapril,
l'isinopril, per thutngiblockers CEMR fuhititorsy GOX{2rintibitorsadirgat thtcmtbin mpibitagri |,
tenmocapril, trandolapril. In a further enbodi ment, the ACE inhibitor

is enalapril, r diegicd, bndothelin oepior iahtagonists HBIGE Co- A bt cteselinkdbitves) inptrdpice

ot her cardi ovascul ar agent is an ARE selected fromthe group

consi sting of cagetigsentininhibitpes omesodilatars, vasdpesaes, AGE craslinkibesakers

val sartan. [0006]In a further enbodi nent the pharnmaceuti cal

conposi tion congudvaesd giycosylation end-product crosslink breakers, such as alagebrium, see USP
6,458,819), and AGE formation inhibitors (advanced glycosylation end-product
formation inhibitors, such as pimagedine), and mixtures thereof. In one embodiment,
the other cardiovascular agent is an ACE inhibitor or an ARB. In a further
embodiment, the other cardiovascular agent includes an ACE inhibitor and an ARB,
In a further embodiment, the ACE inhibitor is selected from the group consisting of:
alacepril, benazepril, captopril, ceronapril, cilazapril, delapril, enalapril, enalaprilat,
fosinopril, imidapril, lisinopril, perindopril, quinapril, ramipril, ramiprilat, spirapril,
temocapril, trandolapril. In a further embodiment, the ACE inhibitor is enalapril,
ramipril, or ramiprilat, In a further embodiment, the other cardiovascular agent is an

ARB selected from the group consisting of candesartan, eprosartan, irbesartan,

losartan, valsartan.



anount of nebivolol in the range of between about 0.125 ng and about
40 mg. In a further enbodi nent, the anount of an ACE inhibitor may be
in the range of' between about 0.5 ng to about 80 ngy, and/or the
anount of ARB nay be in the range of between about 1 ng and about
1200 ng. [OQ@Es) N a T fbBer RIBDGAE épmhﬁqcakmmaﬁwmoﬁ%mgﬁm&.ﬂ tion
conprises nebivolol and only one other active agent. In a further

enbodi ment, the JkAKIBIESHOIA M the HRPOS Helwdbn 4RGN, 125 @ /A8 BbHPIPMhg MG
only one cardi ovascul ar agent. In a further enbodi nent, the

cardi ovascul ar ot emBodhRé theSdubQeh AEEGAHHr A8 ﬁ%ﬂ%&%&f@eﬁ

inhibitors (angiotensin Il converting enzyne inhibitors), _
(angiotensin H ra%ﬁxﬂ%%gt%%@aﬂ%ﬂh%%a%h!orﬁﬂ%ﬁ&ﬁft%ﬁ@hﬁﬁ&%éﬁrth@ﬁﬁé‘eﬂﬁr9' ¢

agoni sts, agents for pheochronocytoma, anti-anginal agents,

anti arrhyt hrni cenalh bRkt fik8hd AQEN0E6 mgnt | coagul ants,

anti hypertensives, antrlipouric agents, antidi abetics,
antiinflammtory agents, cal ci um channel bl ockers, CETP inhibitors,
COX- 2 i nhi bigeor)s, di tpLturthdiepBblifent thé Path@dcsutictliclhpdsition cofpiies RBlvoll
receptor antagonists, HVG Co-A reductase inhibitors, inotropic

agents, rennin ifoRly b SherWAHR A R FuriPERREREHS IS phifdacauti@ss! i nk
breakers (advanced gl ycosyl ati on end-product crosslink breakers, such

as al agebrium s@epbiRntofpSedidhivoiohitl difFont 4rBB{dsfiflariapdb, PintaGhher

(advanced gl ycosyl ation end-product formation inhibitors, such as
pi t nagedi ne) . | Np@ofitheht@E cAHBREEIRAbent isRBAG FoPHhE BRR cdniisiip AUEE

i nhibitor or and ARB. [0008] I n another aspect, the present Invention

features a met hqghiiond GRAShIG RENERLInz{RE infibEAHTARBE EicdnsgliTs O der

conprising adm nistering to the subject an effect’ive anount of

TS e, steri ( -
nebi vol ol in CO{}E%B@{. Ay ot adilnel 5PEI5c KON G1aRh ST 2SR, 9@63%?&11 Z”

agent. In a fur r enbodi nent, the cardiovascul afr di sor

sel ected from t hg. QERIRCHONS affi-hf}Shal agents, antiarrhythmics, antiplatelet agents,

anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct thromhbin
inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors,
inotropic agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers
(advanced glycosylation end-product crosslink breakers, such as alagebrium, see USP
6,458,819), and AGE formation inhibitors (advanced glycosylation end-product
formation inhibitors, such as pimagedine). In a further embodiment, the active agent

is an ACE inhibitor or and ARB.

{0008] In another aéi;ect, the present invention featutes a method of treating a subject
for a cardiovascular disorder comprising administering to the subject an effective -
amount of nebivolol in combination with at least one other cardiovascularagent. Ina

further embodiment, the cardiovascular disorder is selected from the group consisting



of atherosclerosis, hypertension, diabetes nellitus,

hyper honocystei nem a, heart failure, and renal failure. [0009]In

anot her aspect, the present invention features a nethod of. preventing
a cardiovascul ar di sorder conprising admnistration to a subj ect an

ef fective amuntysghefeRo4R! Bhertensi6d Hﬁb&éﬁﬁé?ﬁtué”hﬂ%r@ﬁo@;fsieﬁﬁﬁﬁavﬁ‘eaﬁmunt
of at least one other cardiovascul ar agent In a further embodi nent,

t he cardlovasculgﬁnpéﬁg&gfﬁﬂh§ sel ected fromthe group consisting of
congestive heart fal ypertensi on, pul nonary hypertension,
nyocardi al and cerebral |nfarct|ons at heroscl erosi s, atherogenesi s,

t hronbosi s, pp@¢hem cmhaahdr asfiesic@s ppesea@@t;ena@mfeernieaﬁ ¥thb@ st RARSting a
coronary artery diseases, renal failure, stable, unstable and vari ant

(Prinzrmetal) angaraﬁvasms%ﬁiemsmg sfidhisttAtsao 4 GhiEAGY effd B8R UnRuhCof
edema, hepatic edemmn, stroke, transient ischem c attacks,

cer ebrovascul ar ng5edi6l eéombiraBst SMOs e?fcctﬁ@ Binbtt bf & Gealt oﬁ@gﬂl&rcﬁrﬁﬁ%séulbzn
hypertension, platelet adhesion, platelet aggregation, smoth nmuscle

cel I proliferat 'a?éﬂt. 19ulﬂmiaaédbo@ﬁ!@eﬂeme%&%v&%ﬂwd@srord%pméléc@eatﬂomﬁe
associ ated with the use of nedical devices. [0010]In another aspect,

the present | nvﬁf&bg&sfsﬁ?gtdfrc@@te&vghéarﬁﬁ’iHPJh chtensi, r?eﬁBb’tpt

of nebivolol in~conbination with an effectiVe anoun

car di ovascul ar aE0dial bl Hlar RALAREHEYR, %eﬁee%eééﬂﬁéﬂ&@sng

properties, nebivo
ischemic heart disease, post-angioplasty restenosis, coronary artery diseases, renal

failure, stable, unstable and variant (Prinzmetal) angina, cardiac edema, renal
insufficiency, nephrotic edema, hepatic edema, stroke, fransient ischemic attacks,
cerebrovascular accidents, restenosis, controlling blood pressure in hypertension,
i)latelet adhesion, platelet aggregation, smooth muscle cell proliferation, pulmonary

edema, and vascular complications associated with the use of medical devices.

{0010} In another aspect, the present invention features a kit comprising an effective
amount of nebivolol in combination with an effective amount of another

cardiovascular agent.

[0011] Even though nebivolol has B-blocking properties, nebivolol is different from
other classic B-blockers in that it is highly selective to the B1 adrenergic receptors and
also has vasodilating effects related to its effect on endothelial nitric oxide. Itis
believed that nebivolol increases the levels of nitric oxide within the vascular
endothelium through the L-arginine-nitric oxide pathway and has been shown to
improve endothelial dysfunction and improve compliance of blood vessels, Nebivolol

has also been shown to have antioxidant characteristics which are favorable to the



ot her classic p-blockers in that it is highly selective to the [31
adrenergic receptors and al so has vasodilating effects related to its
effect on endothelial nitric oxide. It is believed that nebi vol ol

i ncreases the levels of nitric oxide within the vascul ar endot hel i um

through the L-angini 8wy io?th@’%éé@la&ﬁ&&lﬂ@ﬂm?ﬁﬂes@@ﬁat&?éﬂ@?é ke dto

i nprove endot helial dystunction and 1 nprove conpliance o

vessel s. Nebivo B%ngﬂ%n . vpﬁﬁﬂ%;%ﬂgﬁme E%nh@i\ﬂ?fa%}%ﬂl? SerSdRNh the vase

characteristics are favorable to the normm unctioning of the

vascul ar _endot hebioHiud DEPGAOALARE il NeiiTBiRs BERIHAHOb bEknoficial in

effective anti hypertensive agent wt avor a cts on t

vascul ar endot heldyum AR e AR AUASHEN.AEs s%%’k?ats% er!é'ﬁé?&ﬁ,’&%n%’:sﬁb@ﬁeaﬁeen

shown to be benetficial 1 n the treatnent of cardi ovascul ar di seases
h h t i i . i i j:

such as hyper e%@?mﬁm&# %Edp%rﬂ@ﬁéhta{{%bﬂghbfn%n. ﬁréaﬁ{/%%%rﬂém 1%%2?&?

and endot hel i al uncti on. resent 1 on ures

a conposition c ERE% i AT TV s] el o . I .

cardi ovascul ar ggen S%tcH%P I'S nbc§+]ﬁllésvngglg?lg&%argi%?agp%egp{éféearrdé%amum
mechani sm and i f t?ﬁg TR . v ' of
vascul ar di seasé%e%g aﬁ%@@ggﬁdztggogﬁan? I’I%‘. ox%@%@ﬂfﬁ%%%ﬁéw&fhi S
| nvention al 50 HesGLilesef TRIAN bt SIEL DO Bl b 1 AE085l 2 o
with cardi ovascUlar disease ' & bIrag pattent  Conpri H%“

T L

of nebi vol ol or maceu €as
al so ates, to a.nmet,hod .o

o ovt ao NO o RS dited it SR Eid Bl 8 laf B8R chinp At inHing o
o oot tve: angunteiek Bt BRteBll BRI B R Rrevod Bl a1 e sl
ool "and e R B A A b
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description, drawngs and cl ai g5, that foll ow . . .
P cardmgascu ar agent, su%wnt fo Emprove 1\%/\, release. This invention further

describes a method for improving exercise tolerance or for improving the quality of
life in a black patient in need thereof, comprising administering to the black patient a
therapeutically effective amount of nebivolol or a pharmaceutically salt thereof, and at

least one cardiovascular agent.

[0012] These embodiments of the present invention, other embodiments, and their
features and characteristics, will be apparent from the description, drawings and

claims that follow.



Brief Description of the Drawings [0013]Figure 1 depicts a conparison
of NO rel ease from Bl ack .and White donor endothelial cells after
chronic treatnent with ranprilat followed by treatnent wth nebivol ol
(luM. [0014] Figure 2 depicts a conparison of the increase in NO

rel ease from Bl ack and Wiite | | s after chronic
FARD U0 ot Dl > D

treatment with ramprilat fol at ment th nebivolol (1gM.
[ 0015] Figure 3 depicts conparison of NO rel ease from Bl ack and Wite

donor endot (peidjal cefigtref ﬂe%fctsch%ﬁiﬁﬁrﬁ'oﬁ 530 Fedabe fnk hla&ﬂﬁid%tel donor
foll owed by treatnent with nebivolol (1 ELM. [0016] Figure 4 depicts
a conparison of chiihdliRCERAIRr Mo rdafh& RN faiBAlaBloAGHedydreatment with

nebivolol (1pM).

[0014] Figure 2 depicts a comparison of the increase in NO release from Black and
‘White donor endothelial cells after chronic treatment with ramiprilat followed by

treatment with nebivolol (1pM).

[0015] Figure 3 depicts comparison of NO release from Black and White donor
endothelial cells after chronic treatment with enalapril followed by treatment with

nebiv_olol (1pM).

[oo16] Figure 4 depicts a comparison of the increase in NO release from Black and
White donor endothelial cells after chronic treatment with enalapril followed by

treatment with nebivolol (1uM).

Detailed Description of the Invention

Definitions

[0017] For convenit;ﬁce, before further description of the present invention, certain
terms employed in the specification, examples and appended claims are collected
here. These definitions should be read in light of the remainder of the disclosure and
understood as by a person of skill in the art. Unless defined otherwise, all technical
and scientific terms used herein have the same meaning as commonly understood by a

person of ordinary skill in the art,



Whi te donor endothelial cells after chronic treatnment with enal apri
foll owed by treatnent with nebivolol (111M. Detailed Description of
the I nvention Definitions [0017] For conveni ence, before further :
description of the present i nvention, certain terns enployed in the

speci f1 cat g@'iﬁ]oexa « a %ﬁeﬂg ﬁéeﬁh@?éin% Efeﬁ?g:l An%% f%q?]J}E{hﬁn onknese

definition ul d be re e renaln

§L??L2§“L&ZP$ &8 Bl l-apt ﬁ%.f@éﬁmﬂﬁﬁsc. %If.f?*%ﬂéw@e%: %eapgé‘h%ss
ki 11 i ¢ he argateaf Gl GR Aol ge%ﬁf&gga o "are used herein 10
refer to one or to nore than one (i.e., to at |east one) of the

grammticalqoggéect DR b Fhe rLéExh@' stmmmu[ %glﬁ@%mut t of1dEHRREring

neans one nt or nore t nn one el enent e sane

time" means thafnoWhh i 3R8NbIoH M thl YarThe WL e AbiRABIPhHbRS 1528

administered to the patient. "About the same time" also includes simultaneous

administration of the compounds.

[0020] The phrase “angiotensin converting enzyme inhibitor” or “ACE inhibitor” as
used herein refers to a compound that inhibits any enzyme from converting

angiotensin to any other form.

[0021] The phrase “angiotensin II receptor antagonist” or “ARB” refers to a
compound that binds to a receptor site on angiotensin II but does not cause any

physiological changes unless another receptor ligand is present.

10022] The term “antagonist” is art-recognized and refers to a compound that binds to
a receptor site, but does not cause a physiological change unless another receptor

ligand is present.

[0023] The term “bioavailable” is art-recognized and refers to a form of the subject
invention that allows for it, or a portion of the amount administered, to be absorbed
by, incorporated to, or otherwise physiologically available to a subject or patient to

whom it is administered.

[0024] "Black" refers to a person of African descent or an African-American person but is

not necessarily limited to those of African origin (e.g., Carribean).



one conpound (nebivolol) to the patient, the other active conpound(s)
Is/are adm nistered to the patient. "About the sane tinme" also

I ncl udes sinmultaneous adm nistration of the conpounds. [0020] The
phrase "angi otensin converting enzyme inhibitor” or "ACE inhibitor"
as used her ghsir ef, . | nhi.bi f.rQ
conver i ng. QUG orbsadefuAng SFRRE i etk b o e B 0
"angiotensin || nt i st". .or . ARB" fers to a conpound
that binds to a c?@ﬁo:sg{bgﬁags,é&gﬁﬁé %ﬁalflg{eeltﬁg%r%dﬂﬁﬁﬁotsadoes not cause
any physi ol ogi cal changes unl ess another receptor ligand is present

[ 0022] The { gy 2HhABRMe SLardibibsive a0 Eilly8lir (@ ieferk B aherapentic

conpound t hat a receptor sfte, but does not “cause

physi ol ogi cal ¢ . I | [N
0023] The. ¢ er m ToAse HaEE Tt ki BE RbcRlng | ARl B REEAE oony
of the subject i tl . L or ot : of Lk on- of the
anount adm ni st éilrayé@é e%( %ﬁb&éshog’%%%r ig%%&‘f%mfﬂﬁé ?”8%‘?%?‘&1{ ¢%,8’918$°‘8t herw se

physi ol ogi cal Iy (é’:}.l\é%iteggﬂ hecoﬁx%r&g%ggm%%hiﬁ{ors%wgEan&igte\ﬁ\g}x? ﬁ]réc%ptLrS

adm ni st er ed.

antagonists), adrenergic blockers, adrenergic agonists, agents for pheochromocytoma,
antianginal agents, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, renin inhibitors, vasodilétors, vasopressors, AGE crosglink breakers
(advanced glycosylation end-product crosslink breakers, such as alagebrium, see USP
6,458,819), and AGE formation inhibitors (advanced glycosylation end-product

formation inhibitors, such as pimagedine), and combinations thereof.

[0027} Cardiovascular disease or disorder refers to any cardiovascular disease or
disorder known in the art, including, but not limited to, wherein the cardiovascular
disease is selected from the group consisting of congestive heart failure, hypertension,
pulmonary hypertension, myocardial and cerebral infarctions, atherosclerosis,
atherogenesis, thrombosis, ischemic heart disease, post-angioplasty restenosis,
coronary artery diseases, renal failure, stable, unstable and variant (Prinzmetal}
angina, cardiac edema, renal insufficiency, nephrotic ederna, hepatic edema, stroke,
transient ischemic attacks, cerebrovascular accidents, restenosis, controlling blood

pressure in hypertension, platelet adhesion, platelet aggregation, smooth muscle cell



[0024] "Bl ack"” refers to a person of African descent or an

African- Anerican person but is not necessarily limted to those of
African origin (e.g., Canibean). [0025]"Therapeutically . effective
anount” refers to the anount of the conpound and/or conposition that
is effective to,pGRaY ,Oﬂ &t ﬁé}ﬂaegn &ﬁﬁ?@o g;[h@ lﬂ?&id@é&rﬁ&%euse of
"cardi ovascul ar agent " ofl ovésc dru ers to a

t herapeutic corrg,g g‘%{ol s useful for treatl ng or preventing a
cardi ovascul ar seas n-limting exanples of suitable

cardi ovascul ar agents include ACE inhibitors (angiotensin ||

ti |
convertl ng [ﬁﬁh%gm? I R gﬁgrfng‘lizg%lﬁmﬁﬁﬁ éi{f?ﬂﬁ gﬂlfdéctr‘?ﬁb?é Birbdent 26 6RAY %ths \?luch

ant agoni st s) dr ener ers agoni st's, agents

pheochr omoCyt oGy ffliRSH H1fl g9 BPine iR R ‘eﬁ%éﬁé w0 HeRb@e sEdnts

agents, anticoagul ants, ant rtensives mc agents,

tidi abet :
ant ) abet o, S| ALk RS PSR, BT o 4
di t d Co- A reduct
i :’llﬁllrgl Itgfs, einng ébgpﬁsgdﬁaﬁg\lgﬁ%qa?lgﬁbi&%&%ﬁ?ors vasodirlea?grgse

vasopressors, ACE crosslink breakers (advanced glycosylation

end- pr oducty, ssli kL eak » . agaRr, ’e
6, 458, 819), {&rg AGE 3r nrg]tgl %él tc%r%[gﬁ advangébg' ?yco atlon

end- pr oduct for AL, nf%&t?]aég“ twé ?ﬁ?%ﬁ@@&%&%ﬁ eal‘?rg fertoa

conbinatlons t her eo |ov di sease or er refers
to any car di ov a%%ﬂd’e, HbR 595G ecal compound or complex, that has a measurable beneficial

physiological effect on the body, such as a therapeutic effect in treatment of a disease
or disorder, when administered in an effective amount. Further, when these termns are
used, or when a particular active agent is specifically identified by name or category,
it is understood that such recitation is intended to include the active agent per se, as
well as pharmaceutically acceptable, pharmacologically active derivatives thereof, or
compounds significantly related thereto, including without limitation, salts,
pharmaceutically acceptable salts, N-oxides, prodrugs, active metabolites, isomers,

fragments, analogs, solvates hydrates, radioisotopes, etec.

[0030] The phrase “effective amount” refers to that amount of a substance that
produces some desired local or systemic effect at a reasonable benefit/risk ratio
applicable to any treatment. The effective amount of such substance will vary
depending upon the subject and disease condition being treated, the weight and age of
the subject, the severity of the disease condition, the manner of administration and the

like, which can readily be determined by one of ordinary skill in the art.

-10-



di sorder known in the art, including, but not limted to, wherein the
cardi ovascul ar disease is selected fromthe group consisting of
congestive heart failure, hypertension, pul nonary hypertension,
nyocardi al and cerebral infarctions, atherosclerosis, atherogenesis,

t hr onbosi s, iphsg hem c: . - - i b i .
(hrorbos! . ke cogablhaiaRger 931 o AL BLAShE 3L B98Pt
(P nePeLel ) o0l 1598 T PR bSMIE o ASRONEL

cer ebr ovascul ar i eg{:gacglﬁg_rﬁﬁﬁ%i@%fdg{% Lol bd BY . a!n?ﬁg idvas feﬁré’c‘i:ﬁg{éelg,e

hypertension, plate SI o, aggreégattorf, *snooth nu

Il lif [ I . i .
associ at e w  h ot e BERPEteRAT iy PRCH BHOGEREPL A, s

" conbi ion" f . - Qi f C whi ch
i i ter ea at ot 3 iRl Bl o P o BRURIERRRERSS, 27T E

r
G 11 orent i moo TEFBITRRRTL S RS ARERI b g R Blent g S ove o

0 oo M s P AR Sy
a chen cal _compBUME BIEBABNERS tahah Tt eSO s AR e
L 8 S B S R U o .
active agent 1 sYIRuEt mSS AR P gy eiRhe RSk cgory. 1 ¢ i s

understood that such recitation is intended to include the active

agent per s well, as_phar i.cal l.y accept ahl »

phar nacol OS@Q%TI y ac G\quag% refl@%ﬁ?@télémf ﬂ’g%’es t‘E'as’pr % 5’&9& Fifers to enzymes
significantly related thereto, including without Iimtation, salts,
phar maceut i cal | §‘a§a¥8 P&@F"em‘é%?r ts, N-oxides, prodrugs, active

nmet abolites, isoners, fragnments, anal ogs, solvates hydrates,

,[ ﬁg; O;ﬁgbﬁﬁﬁ@?’] :t gi}bs %%ﬁ%éér fnﬁ%&?&gﬂ%ﬁpos%okel%ﬁrsv t% a%gﬁggsgﬁonrcgﬁlgxgs%gt 0

nebivolol and the two are used interchangeably. Nebivolol is a mixture of  and /
isomers of o,0’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-
methanol]. The composition may include at least one other cardiovascular agent or at

least one pharmaceutically acceptable carrier or both,

[0034] The term “pharmaceutically acceptable salts™ is art-recognized and refers to
the relatively non-toxic, inorganic and organic acid addition salts of compounds,

including, for example, those contained in compositions of the present invention.

[0035] The term “pharmaceutically acceptable carrier” is art-recognized and refers to
a pharmacentically-acceptable material, composition or vehicle, such as a liguid or

solid filler, diluent, excipient, solvent or encapsulating material, involved in carrying
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produces sone desired | ocal or systemc effect at a reasonabl e
benefit/risk ratio applicable to any treatnent. The effective anmount
of such substance -wi:ll vary depending upon the subject and di sease.
condition being treated, the weight and age of the subject, the

severity of the 1o St i.on and
the Iike, which gan @%&%ﬁg%@e"g@?ﬂéﬁ&% %E’or%gt@%%%%n%%rg& %1 in
;Biel ?'[;/ of[?(gséh Endsfstﬁ%lédg’lt ° er g‘;’enssre%o c%lllrorl e&o%tﬂﬁhcat &Iﬁus ©
endot hel i um in rt| r uctl on. Qf ni ar dI ss of
cause. It may bé& g%tfl "gase £0?9 %mg?aoq’l {Q%gr}lp etg °° go AR 8

t echni ques, such as, for .ex

arter Vi .

acetyl chol i ne of “RRPFIEPSDP mﬁ‘?ﬂ"ﬁ’ﬁ@g‘? gom%?x%lyfeﬁgﬁf’ vai%/%&may

t echni ques, such as, for od flo surenment s i al
artery 11 ow dil 519 Pﬁfgffﬂﬁ@e“ﬁ SseBp O P e g R Dot R,
t he el bow, brachj ras no r tec q

measur enent of §1“P?,sﬁ sl“ﬁ‘és%bé ﬁg‘ﬂ’)éﬂ‘ %?g‘%gaa@g?mf&s F‘%‘ 0 cettutose,
di et hyl ar gi ni ne ( ADVA and the | jke. For th ter rement the
ehdot hel | - depEHtiERERA ﬂ’éﬁl?%@ﬂ“’&qbawgﬁl“%%@&ﬁgﬁﬂ?sﬁ and
patlents di agnos W th an hel i al sfunction. [0032]T phrase

"endot helial nif “E?%W@@@E gegtrag}cam N@S“a?ﬁﬁgg?lé‘{;g%é%% s that
‘produce nitric oxide. g@g The e "nebi vol ol 9;0 osition" refers
to a conpositi ofXEAFHs FShA °ﬁ%‘? s‘éBREF“PWé”% 85, §4B#s peanut oil,
mterchangeably Neb| volol is a mxture of d_and isoners of

-[i mi nobi sr a@%owrs%ﬂérﬁ?ﬂgw ofl} sgerrms-of; oliva oflyrarsilAnd soxbess Adp(Phn- 2-

rret hanol]. The conposition may include at | east one ot her

cardi ovascul ar &geds suh a&PmP)é%&etgli@ﬁle (3 hegtypds 8k pegyqepinegoritph mapmitol

carrier or both. [0034] The term "pharmaceutically acceptable salts”
i s art-recogni z&%f noligthylepsglycol;{12) esters, such as ethyl oleate and ethyl laurate; (13) agar;

(14) buffering agents, such as magnesium hydroxide and aluminum hydroxide; (15)
alginic acid; (16) pyrogen-free water; (17) isotonic saline; (18) IV fluids, including
but not limited to Ringer’s solution, 5% dextrose in water, and half normal saline;
(19) ethyl alcohol; (20) phosphate buffer solutions; and (21) other non-toxic

compatible substances employed in pharmaceutical formulations.

[0036] "Patient" refers to animals, preferably mammals, most preferably humans, and

includes males and females.

[0037] "Quality of life" refers to one or more of a person’s ability to walk, climb
stairs, do errands, work around the house, participate in recreational activities, and/or
not requiring rest during the day, and/or the absence of sleeping problems or shortness

of breath.
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the relatively non-toxic, inorganic and organic acid addition salts
of conpounds, including, for exanple, those contained in conpositions
of the present: i.nvention. [0035] The term "pharnaceutically acceptable
carrier" is art-recognized and refers to a

phar maceut ifqRk| YhAeheRhdyRetFR b thetdpeutfe® FRARbrt IS0 0gi2tH 4l Sefers HCh as
aliquid or solid filler, "diluent, excipient, solvent or

encapsul ati ng NRighis@dtion td WMOhES ohdlorGRdrs ¥ thsubREt cbinpOBRAL LIF RS any
subj ect conposition or conponent thereof fromone ofgan, or portion

of the body, t0,AREBRA pAGIGRinidl mBResthiRA oPihe IMPanBRAWYndifRIB ¢ S A dab i

nmust be acceptable In tﬁe sense of being conpatible wth thg subj ect

conposi tion and_4{ U U d d.ent s Sonme
Oﬁérﬁ?gwpémﬁgﬁggr@%;@sﬁgg@rﬂdnagneehﬁs@%?Fﬁ&rhb’q'%' t

exanpl es of materia y accept abl e

i pi ents incl . : : 8 :
(2 Starches.  shiaeets ibbotgicaculit B8 phpiledS oGS HifinfllER0r
dits deri ti P | .et
ol Ul ose. and A Pl ar ik FabRhy TR it b bifle 1%, U
6 latin; (7. : . il . .\ .
Supposi ory vexBehBigs abiu BEbREE e e he B8, ERTARAI L Bfiad0 e
saffl ower oil, éﬁﬁé?ﬁmﬁﬁ%@.°|ive oil, corn oil and soybean oil; (10)
yl'en

gl ycols, such as prop glycol; (11) polyols, such as glycerin,
sorbitol, mannitol and pol yethyl ene glycol; (12) esters, such as

hyl | d . sly ¢ f> i
eyl ol eaisann of Bk o ikt oy AAImid NS Al e
acid; (16) pyr0@?3?:{&)%%%%ﬁi&hﬁlﬂeﬁhghﬁ%&@%l&sﬁ@étﬁx@%faﬁrﬂgbrclﬂyﬂf' ui ds,

i ncludi ng but no Imte nger”s solution, 5% dextrose In water,
and hal f nor nal | e :

sol utions; and %@%Ohot hltgl%%t%)gﬁa@é%gﬁ%é%p@%{tﬁrb € sedggtﬁ%ﬁ%%&s&enpf%%h in
phar maceut i cal LqQﬁthtions. [ 0036] "Patient"” refers to ani mals,
preferably mammal's, ‘nost preferably humans, and

[0040] It will be understood that “substitution” or “substituted with” inciudes the
implicit proviso that such substitution is in accordance with permitted valence of the
substituted atom and the substituent, and that the substitution results in a stable
compound, €.g., which does not spontaneously undergo transformation such as by

rearrangement, cyclization, elimination, or other reaction.

[0041] The term “substitated” is also contemplated to include all permissible
substituents of organic compounds. In a broad aspect, the pérmissible substituents
include acyclic and cyclic, branched,and unbranched, carbocyclic and heterocyclic,
aromatic and nonaromatic substituents of organic compounds. Iflustrative
substituents include, for example, those described herein above. The permissible
substituents may be one or more and the same or different for appropriate organic

compounds. For purposes of this invention, the heteroatoms such as nitrogen may
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i ncl udes mal es and femal es. [0037]"Quality of life" refers to one or

nore of a person's ability to walk,
participate in recreational
and/ or the absence of sl eeping

around t he house,

requiring rest during the day,

clinb stairs,
activities,

do errands,
and/ or

wor k
not

probl ems or Sh%@ﬁﬁﬁoé@ﬁ.ﬂs&ﬁé&k m%@%%xgﬁ%ﬁaéé @g@@&@g&%ﬂ&éﬁbﬁ

"t herapeutic”
adm ni stration
conposi tions.

treatnen

| c?égcl:r%lﬁﬁ léé}gig‘iwh% s%ﬂgﬁetgé vaEREds oPthe h{l@ro?t&gis.eﬁ;is inyention is not

i's art-recogni

mnis prior to clinical mani

of the unwant e%’l&?‘%’gh& %ﬁ%ﬁ«%‘iﬂaﬂ#&ﬂ#}ﬁ&% %eg%ﬂ'n;ﬂ/ssﬁﬁé su"d&l‘l@éil&f%@ 01%.

t he host ani ma
protects the ho

i f admini stered after mani festation of the unwanted conditi on,
Is therapeutic (i.e.,

amel i or at e ygjgyyrai Nt &y ¢dshe

treat nent

effects therefrom.

estation

A € of

e treat 'S pr actic, 1.¢e
.nst devel opi ng the unwanted condi ti on,

it is intended to di m nish,

[0039] The term."structure-activity re

wher eas
t he

iﬂeﬁ&"iiﬁﬁﬁéw&fﬁd‘fﬁﬁg kg vér&ﬂlc&'il} }?t §itro hi p"

fesiefers to the way in which altering

or "(SAR)" is atghteﬁfcgf:&gﬂ%%rﬁﬂc .
t he nol ecul ar structure a drug or other compound alters its
interaction with a receptor, enzyne, nucleic acid. or other target

and the | i Hhasi 0040Mh pitlelel cfapHiR stk AQA 1R Binized iRFrefelsdd b Q241 of

"substituted wth" incfudes the inplicit proviso that suc

substitution i sgkiBmRGHRGIARNERNDhEcREy hinkRsls, ¥8d 50 ParbulbdlBiumans
caused by a pharmacologically active substance. The term thus means any substance
infended for use in the diagnosis, cure, mitigation, treatment or prevention of disease
or in the enhancement of desirable physical or mental development and/or conditions
in an animal or human. The phrase “therapeutically-effective amount™ means that
amount of such a substance that prodnces some desired local or systemic effectat a
reasonable benefit/risk ratio applicable to any treatment. The therapeutically effective
amount of such substance will vary depending upon the subject and disease condition
being treated, the weight and age of the snbject, the severity of the disease condition,
the manner of administration and the like, which can readily be determined by one of

ordinary skill in the art.

[0044] The term “treating” is art-recognized and refers to curing as well as

ameliorating at least one symptom of any condition or disease.

Nebivolol

{0045] Nebivolol is a B-receptor blocking drug that is a mixture of - and /-

enantiomers, of which d-nebivolol is a highly selective B;-receptor antagonist.
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substituted atom and the substituent, and that the substitution
results in a stable conmpound, e.g., which does not spontaneously
undergo transformati on such as by rearrangenent, cyclization,
elimnation, or other reaction. [0041] The term "substituted" is also
contenplated to include all pernpgsible substgfuents of organic
conpounds. In a broad aspe t,othﬁ*a$an$sc%}Q#§ugst'tuents i ncl ude

an@ Runbr anche ,fhﬁzgzgi;Lic and

acyclic and cyclic, branghet
het erocyclic, aromatic andoAeparonmatic substit rgani c

conpounds. Il lustrative substituents include, for exanple, those
descri bed herein above. The pernissgpl _sufstituents may be one or
nore and the sane or different for ﬁﬁﬁﬁ Pi ate organi ¢ conpounds. For
pur poses of this invention, the heteroatons such as nitrogen may
have hydrogen substituents and/ofQHany perni ssbibl e substituents of

or gani ¢ conpounds descri bed, _he .uﬂcmh+mﬁ-satna o{beyval ences of the
het er oat ons. This |nventlmﬁ:|s ASt intended t%ogbe

manner by the perm ssi e~gUbsti tuents of organire” ceATpFuUnds.

[0042] The term "synthetic" is art-recognized and refers to production
by in vitro chemcal or enzymatic symnf gﬂgﬁ [ 0043] The phrase
"therapeutic effect" is art-recognize J refers to a | ocal or

[0046] In addition to its B-receptor blocking properties, nebivolol has been shown to
cause endothelium-dependent vasedilation in both normotensive and hypertensive
subjects. Cockeroft JR, Chowienczyk PJ, Brett SE, Chen CP, Dupont AG, Nueten
LV, Wooding SJ, Ritter M., Journal of Pharmacology and Experimental
Therapeutics. 1995;274:1067-1071; Tzemos N, Lim PO, MacDonalél ™.,
Cireulation, 2001;104:511-514; Broeders MA, Doevendans PA, Bekkers BC,
Bronsaer R, van Gorsel E, Heemskerk JW, Egbrink MG, van Breda E, Reneman RS,
van Der Zee R., Circulation 2000;102:677-684. Bowman, A.J.,, CPL-H Chen, GA
Ford. Br. J. Clin. Pharmac. 1994; 38:199-204, In experimental models, nebivolol has
been demonstrated to stimulate NO release through 3;-adrenergic receptor-mediated
NO production and/or ATP efflux with consequent stimulation of P2Y-purinoceptor-
mediated NO release. Broeders MA, Doevendans PA, Bekkers BC, Bronsaer R, van ‘
Gorsel E, Heemskerk JW, Egbrink MG, van Breda E, Reneman RS, van Der Zee R.,
Circulation, 2000;102:677-684; Kalinowski L, Dobrucki LW, Szczepanska-Konkel
M, Jankowski M, Martyniec L, Angielski S, Malinski T., Circulation, 2003;107:2747-
2752. It has also been reported that nebivolol inhibits NO synthase uncoupling and

produces systemic antioxidant effects. Mollnau H, Schulz E, Daiber A, Baldus S,
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systemc effect in animals, particularly mammals, and nore

particul arly humans caused by a pharnacol ogically active substance.
The term thus neans any substance intended for use in the diagnosis,
cure, mtigation, treatnent or prevention of disease or in the

enhancerrent of @Rk SAGuPlY §/ehalh OFaaPD! Gligdl e REARAFR TIARRPAL,

COﬂdItIOﬂS in an anl A unan ras

“therapeutical | yr6f H‘Z‘f‘t Tﬁé?aa@ﬁﬂggééi 17 égﬁ%tbgcl%;%é TAONSDLis, Fha #&(c\ﬂazaBz?Io%).

subst ance t hat pro Uces sone or syst emc effect a

reasonabl e benepid f312r315§§ 659%908@@@0#‘9@9&]%% ﬁggg%g ﬁ@iﬁgﬁ%ohﬁﬁ?c British

t herapeutical | y effective ’anoun suc t'anée " w

dependi ng upon t, n being treated t he
wei ght and age o %‘ﬁepbﬁ’gé %?&?%ﬁ&gg@g(??@ﬁﬁ 79’[ he di sease conditi on,
t he manner an the | i ke, which can readily be
det er m ned sNebivglol | i the art. [ 0044] The term
"treating" is art-recognl zed and refers to curing as well as

| i ti I t di t di
Nebi vol ol  [1Z] nebi B%Pﬂlﬁsrée'%nt‘én% B ATRGPBERTHRg PR At Lo gnd
f d- | - whj, ch .d- nebi yol ol. .hi ghl
el oot ve. 1. r CRAeLAneANPEA I Pt Vot 15 et ORRE Eie tsnigea

cardiovascular agent. The amount of each cardiovascular agent present in the

compositions may vary depending on a number of variables such as age, weight,
gender, and health related issues. In general, the dosage of the cardiovascular agents
will generally be in the range of about 0.01 ng to about 10 g per kg body weight,
specifically in the range of about 1 ng to about 0.1 g per kg, and more specifically in
the range of about 100 ng to about 10 mg per kg. In another emﬁodiment, the amount
of nebivolol in the compositions of the present invention may be anywhere from
about 0.125 mg to about 40 mg. In one example, when the other cardiovascular agent
is an ACE inhibitor, t]Je amount of the ACE inhibitor may be anywhere from 0.5 mg
to about 80 mg. When the other cardiovascular agent is an ARB, the amount of ARB
may be anywhere from about 1 mg to about 1200 mg. The amount of the other

cardiovascular agent will depend in part on the particular cardiovascular agent used.

[0048] In addition to ACE inhibitors and ARBs, additional cardiovascular agents
| include, but are not limited to adrenergic blockers, adrenergic agonists, agents for
. pheochromocytoma, antianginal agents, antiarthythmics, antiplatelet agents,
anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory

agents, calcium channel blockers, CETP inhibitors, COX-2 iuhibitors, direct thrombin

-16 -



d- nebi vol ol /-nebivol ol 100461In addition to its O-receptor bl ocking
properties, nebivolol has been shown to cause endot hel i um dependent
vasodi | ati on in both nornotensive and hypertensive subjects. -
Cockcroft JR, Chow enczyk Pi., Brett SE, Chen CP, Dupont AG Nuete

Ther apeut | cs. 1 SREiSiokies, o4 ecbbrol BRRRAC I A IUREL hiffhcs
S Chr o on: RGBSl dals, PABKERARDRG Socligk kfien
e T o Bedfifhtadch ithBAlcP oMbl 08 G4k S 3 YRR Up

Pa ense t hrougner Gyl aR X8R br!1A5 REERERRAM AR LRG0 Sld ket © NO

and/ or ATP effl px with.consequent .stinul.atd . ots
P2Y- puri nocept oJ"Oﬁ%#loﬁtmg% 1%5’ glgﬁgétps%;ge@{rﬂ%)éygr‘l%gb v%&‘,ﬂ%(gt\l/tg?\ag Hir QE these
Bekkers BC, Bmsaer, R, van Corsel.. e etlc JW Egbrink M5 van
Breda E, Renena%enﬁ§°a\tféﬁn‘iﬁéfe%‘éplﬁgflb?ﬁ?ﬁ$ on, 2000; 102: 677- 684;
Kal i nowski L, Dobrucki LW Szczepanslca-Konkel M_ Jankowski M
Martyni ec L‘Argipighsét ECervating/Braynel (dCE's) owf drgiqrensindhRecomioradniagpniniz 47 -
2752. 1t has al so been reported that nebivolol inhibits NO synthase
uncoupl i ng (4R8's)r oduces systemi c antioxi dant effects. Ml lnau H,
Schul z E, Daiber A Baldus S, 100461 Celze M August M Wendt M
Walter U Ceiger C, Agrawal R, Kleschyov AL, Meinertz T, Thomas

M fnzdel T.I0ME t or i géapigtensin H receptpranraaids” (AR shistscompapnds whicy dgerfere
2003; 23: 615-621; _ Troost |R, Schwedhel m E, Rojczyk 8, Tsikas D, Frolich
| C., British Jowithie agfivitypf sngiciansipllhy bindie iR gpeiotansp Isecepterandg.
Conposi tions Conprising Nebivolol [0047]In part, the present

i nvention feat uintssetrwEsitagelnly. Sogisiensn hapd sagptorsinoll atgspnthesized by the

enzymatic renin-angiotensin pathway. The synthetic process is initiated when the

enzyme renin acts on angiotensinogen, a pseudoglobulin in blood plasma, to produce
the decapeptide angiotensin I. Angiotensin I is converted by angiotensin converting
enzyme (ACE) to angiotensin II {angiotensin-[1-8] octapeptide). The latter is an
active pressor substance which has been implicated as a causative agent in several

forms of hypertension in various mammalian species, e.g., humans.

[0050] Angiotensin II receptor antagonists (ARB’s) are well known and include
peptide compounds and non-peptide compounds. Most angiotensin II receptor
antagonists are slightly modified congeners in which agonist activity is attenuated by
replacement of phenylalanine in position 8 with some other amino acid; stability can

be enhanced by other replacements that slow degeneration in vivo.

[0051] Examples of angiotensin I receptor antagonists include: peptidic compounds

(e.g., saralasin and related analogs); N-substituted imidazole-2-one (1J.S. Pat. No.
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at | east one other active agent, wherein the at |east one other
active agent is a cardi ovascul ar agent The anount of each

cardi ovascul ar agent present in the conpositions may vary -dependi ng
on a nunber of variables such as age, weight, gender, and health

et ated | ssues s i) DRl Aol MERA ALl b SRAIAARRN gtz-agent :

ﬁggl agPeL?IIZ range of abou 0 “ab gea kg
perykg, gnd m)Pce °§°pb%|§1f’1 #a?cg/l@?%c Q&E L&gf% bOlﬁﬂnggl o aboutg'.J
égrrprrgs:ote |rons ofﬂ?ﬁgqt'ﬁ@ gﬂj’%@ hte ‘fa&%drmﬁ n&w&,‘ ﬁﬂ@?ﬂeﬁ}e\r’ﬁg&%&a hc atcﬁe
L R S
crsi s Wf?%‘ e SR i
gg: g: gzgggﬂl gfq?é)&‘f @# ]Izjlﬁggeé‘ﬁn%npﬁnﬁﬁ?W l‘lbﬂ "tv?'Fg’eEﬂJf’{l Fsc{;:f'g?ldazc’les (Iils
ARBs, additi on;ﬁagﬁé %H@%&E‘F@W%%ﬂ?" Efr?p& %tebci%’l%f&@ ih’i‘ QlT‘Ismat Celld
bheacl onooyt ors PR EHRETAT EugrRe ”%ﬁfli@%ﬁ%pﬂwﬁeét%ﬁaﬂﬂem%m
R i i
il e b
\éﬁzopi 3338{ Scr ossli nlﬁgaﬁtgzﬁ]g??@f%c h@“ﬁh@v@ﬁ%‘%ﬂj Eﬂ% $§Ql;%ﬁmm0-3-

6, 458 819), andvaEy-PSYsiechexapenianpyl- lﬂf‘gisf o dachrakRodep umﬂ@%;!g ITokY%n
end- product formatjon inhibitaors, such_as pinmagedi pe). Cardi ovascul ar

agents falli ng JananhSKE] 07866 EqepherZal2-tutr-dheahosk Pigny) @E@bfﬂl HrimisazqlerSt he

fol | ow ng:

ylmeihylane]-2-thiophenepropanoic acid, Smith Kline Beecham Pharmaceuticals,
Pa.); Losartan (DUP753/MK954, DuPont Merck Pharmaceutical Company);
Remikirin (RO42-5892, ¥, Hoffman LaRoche A G); A.sub.2 agonists (Marion Merrill
Dow) and certain non-peptide heterocycles (G. D. Searle and Company). Other non-
limiting examples of ARBs include candesartan, eprosartan, irbesartan, losartan, and
valsartan. Other ARBs may be identified using standard assaying techniques known

to one of ordinary skilil in the art.

[0052] “Angiotensin converting enzyme” (ACE) is an enzyme which catalyzes the
conversion of angiotensin I to angiotensin II. ACE inhibitors include amino acids and
derivatives thereof, peptides, including di- and tri-peptides and antibodies to ACE
which intervene in the renin-angiotensin system by inhibiting the activity of ACE

thereby reducing or eliminating the formation of pressor substance angiotensin I,
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"Angiotensin |I Converting Enzymes (ACE s) and Angiotensin |If Receptor
Ant agoni sts (ARB s)" [0049] "Angi otensin 11 receptor
ant agoni st s" (ARB' s) are conpounds which interfeje with the activity

of angiotensin Il by binding to angiotensin Il receptors and
nterfertng vt Ade it v ooy SO0 ARG 8 oker AR BGOSR Hobe 2 ©
synt hesi zed by e enzyna C renin-angl ten5|n pat e synthetic

I 8o L S TR o SR

pseudogl obul in i'n asma, to produce ecape

oy acn 1o R o SER T LR A 448
causat i ve deﬁft#ﬁey@(}iéﬁ @M@ﬂ‘fﬁ Fplebma SRR e PSR el an
S i es An n I r ni s

CARE <) da?ei’mw e e aﬁ%héﬁ%e%wﬂzg SIS RS g
ﬁSQ{’?FEdscongféhgﬁrﬁ% fxﬂ% apomCE B G o e i o B N

ol d:atabi 1ty EhtisE B h%%eé@ﬂﬁ@ioéaﬁiﬂ% Pafil. e Gto B i
antagon sts. | noPhas il G5 1 E%ﬂﬁbz%@%gﬁén%‘%hiﬂié.ﬁﬁé #o5200e

anal ogs N-substi t uted |n1dazole 2-one No,
9s); phosphmylalkanoyl prolines such as fosm(0pnl . S Pat No. 4,337,201) and

trandolapril. Other non-limiting examples of ACE inhibitors include, but are not
limited to, alacepril, benazepril, captopril, ceronapril, cilazapril, delapril, enalapril,
enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril, ramipril, ramiprilat,

spirapril, temocapril, trandolapril.

Adrenergic Blockers

[0053) Non-limiting examples of adrenergic blockers, both - and B-adrenergic
blockers, that may be used in the compositions of the present invention include Beta-
adrenergic receptor blockers include, but are not limited to, atenolol, acebutolol,
alprenolol, befunolol, betaxolol, bunitrolol, carteolol, celiprolol, hedroxalol,
ix;denolol, labetalol, levobunolol, mepindolol, methypranol, metindol, metoprolol,
metrizoranolol, oxprenolol, pindolol, propranolol, practolol, sotalolnadolol, tiprenolol,
tolamolol, timolol, bupranolol, penbutolol, trimepranol, yohimbine, 2-(3-(1,1-
dimethylethyl)-amino-2-hydroxypropoxy)-3-pyridenecarbonitrilHCl, 1-butylamino-3-
(2,5-dichlorophenoxy)-2-propanol, 1-isopropylamino-3-(4-(2-

cyclopropylmethoxyethyl)phenoxy)-2-propanol, 3-isopropylamino-1-(7-methylindan-
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5,087,634); im dazole acetate derivatives including
2-N-butyl-4-chloro-1-(2- chlorobenzile) imdazol e-5-acetic acid (see
Long et al.; J. Pharmacol. Exp. Ther. 247(1), 1-7 (1988));
4,5,6,7-tetrahydro-1Him dazo [4, 5-c] pyridi ne-6-carboxylic acid and

bt - o ucur oni o e B 2 Y o> SRR b G LA ety

pyrroles, pyrazglesssan ryazol es L3, Pat 081 127) ., ..
phenot and het er g’ée%' p%az@%h—(é%ﬁr\?@g}gu%tﬁa 5 prfp%;&?p%ﬂlglégeo I;lﬂemsa?b(0 %f-genb‘ﬁgg .
No. 5,073,566); imdazo-fused.7-.nenber.ring heterocvcl.es, (U S. Pat.
No. 5. 064, 825, ; oisuRhaE" G & RERE el ol R pRE SEHCUTS hotping S, o
to angi otensin I%ﬁée.ggi.g fU. S. Pat No. 4,302,386); and aral kyl
i m dazol e conpoa LOlRR 108 1 phenyl - net hyl substituted im dazol es
(e.g., EP 253,310, Jan. 20, 1988); ES8891
( Nmor phol i migaenersga 4gondtsnapht hyl ) - L- al anyl - (4, thiazol yl)-L-al anyl
(35, 45)-4-am no-3- hydroxy-5-cycl o- hexapent anoyl - N- hexyl at ni de,
Sankyo Conpany, Ltd., Tokyo, Japan); SICF108566 )
( E- al pha- 2[[@%ht y1- Nenlimifag sxapmien of arepesi pequists, bqthpoendd)-adreergic
yl [ mef | ayl ane] - 2- t hi ophenepr opanoi ¢ acid, Smith Kline Beecham
Phar maceut i cal sagopists) thatinopyde ngad i beparaBsikigd the PreFent invratiop foclude
Phar maceuti cal Conpany); Rem kirin (R042-5892, F. Hoffinan LaRoche A
G ; A sub.2 agosdrsfin], {dvénalone) alterdl| smidophwine aprhcloridingi hitolerol, pasdsilazite,
het erocycles (G D. Searle and Conpany). QO her non-limting exanples
of Al tBs i ncl udearbdsrdieslentntem], cmidissaclorprenaling sbwaliteacyclopedamingn, and
val sartan. Ot her ARBs may be identified using standard assayi ng
t echni ques knowlenpbpantng detbmislingj dimetpfrik, didxethedrinhalipveftin, dopexamine,
[ 0052] " Angi ot ensi n converting enzyne" (ACE) is an enzyne which
catal yzes the cephednsj epnepliringwafedrpasibyinbtepinephgne tewtral, fenoxdghne,
i nhibitors include am no acids and derivatives thereof, peptides,
i ncl udi ng di - afuimotesol, gephbale,guanfabirenhdaxbmeliabse, holrokghmpletapding, bpamisn e
in the renin-angiotensin systemby inhibiting the activity of ACE
t her eby reduci nindarazaling isaethintinegisbinethdptenedopoierend], pakseol, mephestemiog
angi otensin ACE inhibitors have been used nedically to treat
hypertensi on, cregpstetenel, mearanidolinketivaline, metoauming Imethyltex sicaraine,and
renal disease. O asses of conpounds known to be useful as ACE
i nhi bi tors i ncl ehoaglidnaminespidodhimsdafitl ploalidise) ayhapliat, noRpingheiie as
captopril (U S. Pat. No. 4, 105,776) and zofenopril (U S. Pat. No.
4, 316, 906) , car herfenerkily, bctddmRPidtademing, Wkifedrine foxginatazdline, (Pherylephiade No.
4,374,829), lisinopril (U S

hydrochloride, phenylpropanolamine hydrochloride, phenylpropylmethylamine,

pholedrine, pirbuterol prenalterol, procaterol, propylhexedrine, protokylol,
pseudoephedrine, reproterol, rilmenidine, rimiterol, ritodrine, salmeterol, solterenol,
synephrine, talipexole, terbutaline, tetrahydrozoline, tiamenidine, tramazoline,
tretoquinol, tuaminoheptane, tulobuterol, tymazoline, tyramine, xamoterol,

xylometazoline, and mixtures thereof.

Agents for Pheochromocytoma

[0055] Include but are not limited to chemotherapeutics.
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Pat. No. 4,374,829), quinapril (U S. Pat. No. 4,344,949), rampril
(U.S. Pat No. 4,587,258), and perindopril (U S. Pat. No. 4,508, 729),
car boxyal kyl - di peptide m mcs such as cilazapril (U S. Pat No. :
4,512,924) and benazepril (U S. Pat. No. 4,410, 520),

phosphi nyl rolines such as fosinopril (U S. Pat. No.

4, 337, 201)‘9@2{2&?”“ Qcﬁpapri . Ot her non-limting exanples of ACE
inhibitors include, but are not limted to, alacepril, benazepril,

captopri |, b1 ONaPT irkiaf bleafedt fibited 4ehiaBiibhne bR AEIbipinERiaAR) || a1
fosinopril, 1tmdapril, Tisinopril, perindopril; quinapril, rampril,
ramprilat, sp 1Ly, r kI i ckers
[0053] Non 1 m 1T e S GAR b APAR AR piopR- ARy

P-adr ener gi ¢ blagkeiop vink ok A RetiROM bikid e nSRATBARLLEADSoR allle.

present invention Iné et a- ergic recéeptor I nc

but are not |im . | .. Al f | ol ,
bet axol ol , bunirﬂﬁt{ra%gg%au%]gé @‘gg}’tgmwggﬁ?%%%r %ﬁmﬁéﬁﬁﬁﬁwﬁﬁ&ﬂﬁ% ol ,
| abetal ol , |ev ngl ol, . i.ndal ol a TRl .

net opr ol ol , rrel%? | Z%J?Sé)#b%c}efr)gg, nﬁ“)%: el é%‘ﬁ%@%’?@d%ﬁ%“?&%ﬁé‘gg%hﬁ%{ ,(,Icorcl))’
practol ol , sotal.ol olaol. ~.ti | al, [P A oY

bupr anol ol , pel?%nt‘cgoﬁog’lr?m{ldfzfnrerégr g‘%’gﬂn‘,&’;}% |]er1§|e né‘i‘%‘%ﬂi{’%ﬂﬁ%ﬂ

di met hyl et hyl ) - am no- 2- hydr oxypr opoxy) - 3- pyri denecar boni tri | HCL,

1- but yl am no-3- (2, 5-di chl or ophenoxy) - 2- pr opanol ,

1- i sopr opytaizrhphidick 4- ( 2-

cycl opr opyl net hoxyet hyl ) phenoxy) - 2- pr opanol ,

3-isopropyl runi no-1- (7-net hyli ndan- 4-yl oxy) - 2- but anol ,

2- (3-t - but P57 no- 2Nbntimiting exampbasiof iritiadrhythniies thatmizy ive pded 2n the

t hi enypt hi azol e, 7-(2-hydroxy-3-t-butyl am npropoxy)phthalide. The
above-identi f i edmpmitiposieiibe mresentisventmmdnchsle asbutelol, acavhixtderadenosioe, i n
their respective |evorotating or dextrorotating form Adrenergic
Agoni sts ajmaline, alprenolol, amiodarone, amoproxan, aprindine, aprotinolol, atenolol,

azimilide, bevantolol, bidisomide, bretylium tosylate, bucumolol, butetolol, bunaftine,
bunitrolol, bupranolol, butidrine hydrochloride, butobendine, capobenic acid,
carazolol, carteclol, cifenline, cloranolol, disopyramide, dofetilide, encainide,
esmolol, flecainide, hydroquinidine, ibutilide, indecainide, indenolol, ipratropium
bromide, lidocaine, lorajmine, lorcainide, meobentine, mexiletine, moricizine,
nadoxolol, nifenaolol, oxprenolol, penbutolol, pentisomide, pilsicainide, pindolol,
pirmenol, practolol, prajmaline, procainamide hydrochloride, pronethalol,
propafenone, propranolol, pytinoline, quinidine, sematilide, sotalol, talinolol, tilisolol,

timolol, tocainide, verapamil, viquidil, xibenolol, and mixtures thereof.
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[ 0054] Non-1imting exanpl es of adrenergic agonists, both a- and

P- adrenergi c agonists, that may be used in the conpositions of the
present invention include adrafm |, adrenal one, al buterol, :

at ni dephri ne, apraclonidine, bitolterol, budm azine, carbuterol,

cl enbuterol, clonidine, clorprenaline, clonidine, cyclopentani ne,
denopar ai ne, detom di ne, dinetofrine, dioxethedrine, dipivefrin,
dopexam ne, ephedrine, epinephrine, etafedrine, ethylnorepinephrine,
f enot er ol , 4néiplaselerdgantie, fornoterol, guanabenz, guanfacine,
hexopr enal i ne, hydroxyanphetam ne, ibopam ne, indanazoli ne,

| soet hari ne, isonetheptene, isopnterenal, mabuterol, nephentennine,
met apr ot er 408 et AVeadimibng exawples of antilatelptageris sk be used in the

met hyl hexaneam ne, met hoxyphenami ne, m dodrine, nodafnil, noxonidine,
naphazol i ne, noSRIORERNSOF Fs Present Eredtion fneludeloridnershalivysdapgle. shsikgab,
oxyfedrine, oxymetazoline, phenyl ephrine hydrochloride,

phenyl pr opanol a#idiildrigineochl ori de, phenyl pr opyl net hyl ani ne,

phol edrine, pirbuterol prenalterol, procathrol, propyl hexedrine,

prot ol cyl ol4ntipmeuideephedrine, reproterol, rilnmenidine, rimterol,
ritodrine, salneterol, solterenol, synephrine, talipexole,
terbutaline, tetrahydrozoline, tianenidine, tranmazoline, tretoquinol,
t uam nohept[@038] t ul dhtite@egilant sgent 20 agends whishriahibinthe coagniptiar mithway by

xyl onet azol i ne, and m xtures thereof. Agents for Pheochronocytona

[ 0055] I ncl ude binipaéting negitivély npdnethk productivendepbsitionpeervagesand/or activation of

factors essential in the formation of a blood clot. Non-limiting examples of
anticoagulants (i.e. coagulation-related therapy) that may be used in the compositions
of the present invention include Aggrenox, Agrylin, Amicar, Anturane, Arixtra,
Coumadin, Fragmin, Heparin Sodinm, T.ovenox, Mephytoﬁ, Miradon, Persantine,
Plavix, Pletal, Ticlid, Trental, Warfarin. QOther “anti-coagulant” and/or “fibrinolytic”
agents include Plasminogen (to plasmin via interactions of prekallikrein, kininogens,
Factors X1, XIIa, plasminogen proactivator, and tissue plasminogen activator[ TPA])
Streptokinase; Urokinase: Anisoylated Plasminogen-Streptokinase Activator
Complex; Pro-Urokinase; (Pro-UK); rTPA (alteplase or activase; r denotes
recombinant); rPro-UK; Abbokinase; Eminase; Streptase Anagrelide Hydrochloride;
Bivalirudin; Dalteparin Sodium; Danaparoid Sodium; Dazoxiben Hydrochloride;
Efegatran Sulfate; Enoxaparin Sodium; Ifetroban; Ifetroban Sodium; Tinzaparin

Sodium; reteplase; Trifenagrel; Warfarin; Dextrans.

[0060] Still other anti-coagulant agents include, but are not limited to, Ancrod,
Anticoagulant Citrate Dextrose Solution; Anticoagnlant Citrate Phosphate Dextrose

Adenine Solution; Anticoagulant Citrate Phosphate Dextrose Solution; Anticoagulant
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Anti angi nal agents [0056] 1 nclude but are not limted to am odi pi ne
besyl ate, aml odi pi ne nmal eate, betaxol ol hydrochl ori de, bevantol ol
hydr ochl ori de, butoprozi ne hydrochl oride, canredilol, cinepazet

mal eat e, netoprol ol succinate, nolsidom ne, nonatepil maleate,
nitrates (including but not limted to glyceryl trinitrate (GIN,

itrates (including but not limted to olyceryl trinitrate (GTN
R e T
hyd hl ori de, osifer ! | Of| e | '
(9057 Non- 1§ i B A LE PSSR Do DL A, RN B 7
[0 i . anrraftiyt Be:
acecai i do.  aacubbinaeraf SR RL LI ER Bt RRR RREIEC T oan,

aprincline, apr nol ) al. .azimlide, bevantolol, bidisom de;
bretyliun1tosyF§ ?Fmg%%ﬂhg%%ﬁ?ngg?%@%lol, bunaftine, bunitrolol,
bupranol ol , butidrine hydrochloride, butobendi ne, capobenic acid,

ol ol rine hydroct | |
of ot 111 aeloO@ o7 i ke PR B8 A gl L AR AP o matue

dof et | del’sfcai i 6€, " car e, Bydioquinioite, "7
| oraj m ne. | or Ea erti GG Blal ph GRS, BRI AEma RAREALTC) )

ni f enaol ol , oxpyenal ol o RERPHLALSY in a BERLd: SATE80giBli be&Rls RS

pi ndol ol ,

=

adhesion, for example, to cellular and non-celiular entities, aggregation, for example,
for the purpose of forming a blood clot, and release of factors such as growth factors
(e.g., platelet-derived growth factor (PDGF)) and platelet granular components. One
subcategory of platelet function inhibitors are inhibitors of platelet aggregation which
are compounds which reduce or halt the ability of platelets to associate physically
with themselves or with other cellular and non-cellular components, thereby

precluding the ability of a platelet to form a thrombus.

[0062] Examples of useful inhibitors of platelet function include but are not limited to
acadesine, anagrelide (if given at doses exceeding 10 mg/day), anipamil, argatroba;n,
aspirin, clopidogrel, cyclooxygenase inhibitors such as nonsteroidal anti-
inflammatory drugs and the synthetic compound FR-122047, danaparoid sodium,
dazoxiben hydrochloride, diadenosine 5°,5'"-P1,P4-tetraphosphate (Ap4A) analogs,
difibrotide, dilazep dihydrochloride, 1,2~ and 1,3-glyceryl dinitrate, dipyridamole,
dopamine and 3-methoxytyramine, efegatran sulfate, enoxaparin sodium, glucagon,
glycoprotein IIb/IIa antagonists such as Ro-43-8857 and L-700,462, ifetroban,
ifetroban sodium, iloprost, Integrilin (eptifibatide), isocarbacyclin methyl ester,

isosorbide-3-mononitrate, itazigrel, ketanserin and BM-13.177, lamifiban, lifarizine,
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practol ol, prajmaline, procai nam de hydrochl oride, pronethalol,

pr opaf enone, propranolol, pyrinoline, quinidine, sematilide, sotalol,
talinolol, tilisolol, tinolol, tocainide, verapaml|, viquidil,

xi benol ol, and m xtures thereof. Antiplatelet Agents

AN O i
L A R I i .
pat hway by 1 npagl] }? bges?%!. ' Vezogeagﬁ] re‘:ﬁécogng:gr gﬁ-éoﬂﬂ'(, "?%?HQ\P” 1
cl eavage and/ or® getivatT OHF0t ro eShentTar _ 5P lof a
: lﬁggﬁ St Pon- ol Grel). PRada T B BB OO AR BRI R a0, B o, TRE: o

i nv ' ' A i N, .Arni : ,
e S R A W
T AN 10 O P P

plasmn via int tions of ekal I i krein, .kini nolgens, tors M,

Dr a ) Fa
30Ha, pl asmi nodBREBPEEE pRd togboxags fymihetase fbibiors sueitaspicotamads 4pdt or [ TPAD
sulotroban, ticlopidine, tirofiban, trapidil and ticlopidine, trifenagrel, trilinolein, 3-

-

substituted 5,6-bis(4-methoxyphenyl)-1,2,4-triazines, and antibodies to glycoprotein
TIb/Ma as well as those disclosed in U.S. Pat. No. 5,440,020, and anti-serotonin
drugs, Clopidogrel; Sulfinpyrazone; Aspirin; Dipyridamole; Clofibrate; Pyridinol
Carbamate; PGE; Glucagon; Antiserotonin drugs; Caffeine; Theophylline
Pentoxifylline; Ticlopidine.

Antihypertensives

[0063] Non-limiting examples of antihypertensives that may be used in the
compositions of the present invention include amlodipine, benidipine, benazepril,
candesartan, captopril, darodipine, diltiazem HCI, diazoxide, doxazosin HCI,
enalapril, eprosartan, losartan mesylate, felodipine, fenoldopam, fosinopril,
guanabenz acetate, irbesartan, isradipine, lisinopril, mecamylamine, minoxidil,
nicardipine HC], nifedipine, nimodipine, nisoldipine, phenoxybenzaminé HC],

prazosin HCI, quinapril, reserpine, terazosin HC, telmisartan, and valsartan,

[0064] This invention also contemplates fixed dose combinations of nebivolol with

hydrochlorothiazide and at least one other additional active agent.



Streptol dnase; Urokinase: Anisoyl ated Pl asm nogen- Strept oki nase
Activator Conpl ex; Pro-Urokinnse; (Pro-UK); fTPA (alteplase or
activase; r denotes -reconbinant); rPro-LIK;, Abbolcinase; Em nase;
Streptase Anagrelide Hydrochloride; Bivalirudin; Dalteparin Sodi um
Danapar oi d Sodi um Dazoxi ben Hydrochl ori de; Efegatran Sulfate;
Enoxaparin @Qﬂpéﬁﬁ&,{égﬁﬁt roban; Ifetroban Sodium Tinzaparin Sodi um
retepl ase; Trifenagrel; V\arfarl n; Dextrans. [00601Still other

anti - coagul ant agents i ncl ude, but are not |inited to, Ancrod;

Ant i coagul 00650 t r atNonDEuti®aamplel off antMyemfy dgertotharuhayrte ukddtin diee
Phosphat e Dextrose Adeni ne Sol ution; Anticoagulant G trate Phosphate
Dextrose Sol uti eshipofitibris@Dhg pre3siit invEitida inclidsSRipirhox) AlumAiitin eagate.ant
Sodium Citrate Sol ution; Ardeparin Sodiunm Bivalirudin; Brom ndione;

Daheparin Sodi uarowmﬁinmﬁleﬂmﬁau&us@d Géleshbiﬂ,q@hﬂdmcﬁﬁﬂeﬁlobme, fieRestin)
Sodi um Lyapol ate Sodi um Nafanmpstat Mesyl ate; Phenprocounon;

Ti nzaparin Sodi yRarkGsddstalth, B dofnm] i mﬂa&t RbSbrath, liﬁ&étﬂ PPARS, B AGERLS
that inpair the ability of mature platelets to performtheir nornal

physi ol ogi cal dﬁmésl which n’é“é@ﬁ%g’ ﬂ%@% 14416 bnORbrate, Rl BoEHE b

normal |y |nvolve n a nu gl cal processes suc

adhesi on, for exanRle e %ﬂté ldhﬁd’ﬁb?a’ik"roﬂ%raﬁ#hlabﬁbﬂte Qb %ﬁzd,cl ot

aggr egati on, for exanp1 e purpose of formng a b

and rel ease of Lok AR Al AN kel smBbaRERLAR! | Vol

growt h factor at el'et granu ar’ conponent s

subcat egory of LAk el kAl Abh ) It@ﬁr@pﬂéﬂg@k% Bl acifon,

pl at el et aggregation whic oun uce

ability of plat géa(ée?tst%rotl Pe @e&aebeg.p ﬁl(lgﬁ@nhé/ [ qu tcﬁ&'ﬁ’?‘o‘ft#n sglﬁ'atgr Wi th

ot her cellular and non-ce r corrpon nts eren prec I ng the
ability of a pl , Qr 0 2
i nhi bitors of p@a‘ﬁéemé?e’ ??J Act ﬁ@%uz;%%m%' gr%é lﬁg%qg'e%%fag%n%i H&d’

eritadenine, furazabol, meglutol, melinamide, mytatrienediol, ornithine, gamma-

oryzanol, pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,
probucol, beta-sitosterol, sultosilic acid (piperazine salt), tiadenol, triparanol,

xenbucin, and mixiures thereof,

Antidiabetics

[0066] Non-limiting examples of antidiabetics that may be used in the compositidns
of the present invention include biguanides such as buformin, metformin, and
phenformin; hormones such as insulin; sulfonylurea derivatives such as
acetohexamide, 1-butyl-3-metanilylurea, carbutamide, chlorpropamide, gliboruride,
gliclazide, glimepiride, glipizide, gliquidone, glisoxepid, glyburide, glybuthiazole,
glybuzole, glyhexamide, glymidine, glypinamide, phenbutamide, tolazamide,

tolbutamide, tolcyclamide; HDL agonists; PPARy agonists such as thiazolidinediones
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acadesi ne, anagrelide (if given at doses exceedi ng 10 ng/ day),

ani pam |, argatroban, aspirin, clopidogrel, cyclooxygenase inhibitors
such as nonsteroidal .anti-inflamuatory drugs and the synthetic. -
conmpound FR-122047, danaparoid sodi um dazoxi ben hydrochl ori de,

di adenosine 5',5"1-P1, P4-tetraphosphat 4A) anal ogs, diarotide,

di |l azep di hydr oM Plﬁ’é{““f}’%—“’%%}%‘?g‘lt&éﬁ‘?ﬁ%";&?@?@%&%ﬂéﬂ‘mg acarbose,

di pyri danol e, dopam ne and 3-net hoxyt ra[n‘i e, efegatran sulfate,
enoxapatin sodi GHfUGIRE ,’mﬁﬁ‘gﬁ’ﬁﬁ?i%@ﬁ“% b/ faa antagoni sts such as
Ro-43- 8857 and L-700, 462, ifetroban, ifetroban sodium il oprost,

| nt egral ( efrttiidflayamiotegerissocar bacycl i n et hyl ester,

i sosor bi de-5-nononitrate, itazigrel, ketanserin and BM 13.177,

lam fiban, lifarizine, _nplsidom ne, nifedipine, oxagrelate, PGE

pl at el et acf0P¥Ati ng Nertiwiting fragpdsok petinflupatosy pesnts Hhet way be used in the
prostacyclin (POl 2), pyrazines, pyridinol carbamate, ReoPro (i.e.,
abcbri mab), sul CPmPRsitieneefshe mesamtAmentiondanide didieferm AlolpomtasBr: 52021,
Cv-4151, E-5510, FK-409, 01.1-7, KB-2796, KBT-3022, KC-404, 10-4939,
OP- 41483, TRK10®iprapiomsdrd d]gestpas: AcptonidacAlphe edyse; Amcinafal, Ameinafide;
2,4,5,7-tetrathi aoctane, 2,4,5,7- tetrathiaoctane 2, 2-di oxj de,

2, 4, 5-trit hi aheXanfenac Spdivphianiprifnse HpdraghdprideAnakines; Aniessatkmzatenand

t hronboxane synt hetase inhibitors such as picotani de and sul otroban,
ficlopidine, tiAorjopeiBalelegige Eispﬁmwmﬂ@h@%mxmpfw;rﬂm@rdaml .
trilinolein, 3- substituted 5, 6-bis(4-nmethoxyphenyl)-1,2,4-triazines,
and anti bodi es Hydwgchloridss Brogichins;1Bropiramele; Buddspnides Catpoafen; flicleprefend i n
U S. Pat. No. 5,440,020, and anti-serotonin drugs, C opidogrel;

Sul fi npyr azone; Ghspiond; €lipdifgpy Clobleiasol Rrppi@iatef Clobetasone Bytyriatdi Glopirac;

Car bamat e; POE; d ucagon; Antiserotonin drugs; Caffeine; Theophylline
Pent wdf yl | i ne; TlaticamonelPmpionats; Cotngtiesine dsttote; Cdriod@@hesidelazandrt; Degpnide;
exanpl es of antihypertensives that may be used in the conpositions of
the present i nv®esaximetasnod; Debeanethagmii PiprepionaenDidlofinacPotdseinay Bistdfdnac

candesartan, captopril, darodipine, diltiazem HCl, diazoxide,
doxazosi n HC1l, @&ndihmpDiflorasemeliaatateahiflumtivas Sainmyesfhimak Diflwkaddatei ne,
fenol dopam fosinopril, guanabenz acetate, irbesarban, isradipine,

l'i sinopril, necdaifjdlar Dimethyl Sudfoeide;] Drocinonide; Endrysone; Enlimomab; Enolicam
Sodium; Epirizole; Etodolac; Etofenamate; Felbinac; Fenamole; Fenbufen;
Fenclofenac; Fenclorac; Fendosal; Penpipalone; Fentiazac; Flazalone; Fluazacort;
Flufenamic Acid; Flumizole; Flunisolide Acetate; Flunixin; Flunixin Meglumine;
Fluocortin Butyl; Fluorometholone Acetate; Fluquazone; Flurbiprofen; Fluretofen;
Fluticasone Propionate; Furaprofen; Furobufen; Halcinonide; Halobetasol Propionate;
Halopredone Acetate; Tbufenac; Ibuprofen; Ibuprofen Aluminum; Tbuprofen Piconol;
Tlonidap; Indomethacin; Indomethacin Sodium; Indoprofen; Indoxole; Intrazole;
Isoflupredone Acetate; Isoxepac; Isoxicam; Ketoprofen; Lofemizole Hydrochloride;
Lomnoxicam; Lotepredaol Etabonate; Meclofenamate Sodium; Meclofenamic Acid;
Meclorisone Dibutyrate; Mefenamic Acid; Mesalamine; Meseclazone;

Methylprednisolone Suleptanate; Morniflumate; Nabumetone; Naproxen; Naproxen
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ni cardi pi ne HCl, nifedipine, ninodipine, nisoldipine,
phenoxybenzam ne HCl, prazosin HCl, quinapril, reserpine, terazosin
11C1, telmsartan, and val sartan. [0064] This invention al so
contenpl ates fiXed dose conbi nati ons of nebivolol with
hydr ochl or ot hi azi de and at | east one other additional active agent
Antilipenic AgelPlny dopsyiioNimeazene: Pisjazneapfines Oty Ornanoydn Qxapigahit
that may be used in the conpositions of the present invention include
aci pi nox, al umi Qyphepbutazane; Hagnylipe diydwekiordenPeniasE Rodysylfapdodiimgesi n,
col estipol, polidexide, beclobrate, fluvastatin, genfibrozil,
| ovast atin, | ysteehwazoneciodium Glyessate;Pirfnidons; Rirexicam; RisoxicarrCinpamate;
agoni st such as fibrates, which include, but are not limted to
fenofi brate, clRoxisamQlamipg; Pirpiofinykrednazate; Pafelope: drasdolip Avids Prquazaae;
clinofibrate, ronifibrate, theofibrate, clofibric acid, .
et of i br at e, and RiereleiPsmatele pitmteaBmsxrolpnes Bemayanit; Sileqdsx; Balagcedin;
simvastatin, niceritrol, nicoclonate, niconpl. oxiniacic acid,
etiroxate, thyrigjsaletsl Saligdites; SadppinasymEhlorids: SeclazoneaSumetseinrSydoxicam;
benfl uorex, beta-benzal butyram de, camitine, chondroitin sulfate
cl omestrone, defulindacaSnprafen; Telmetasin] TaigtiBumate] Talogalats; Tehuldane; Tenjdap;
17-ei cosapent aenoi ¢ acid, eritadenine, furazabol, neglutol,
mel i nami de, mytEenidapSetiing Tenoxidat; Tendcamg Besinside; YWetaydaininep Tiapieach Tixegortol
pentael ythritol tetraacetate, al pha-phenyl butyram de, pirozadil,
probucol , bet a-Rivaabes fTelpitip; BuhetnsSodivo; Fde¢lohidep Ipfureidateeidoamietaoin;
tiadenol, triparanol, xenbucin, and m xtures thereof.

Glucocorticoids; Zomepirac Sodium. One preferred antiinflammatory agent is aspirin.

Calcium Channel Blockers

[0068} Calcium channel blockers are a chemically diverse class of compounds having
important therapeutic value in the control of a variety of diseases including several
cardiovascular disorders, such as hyperiension, angina, and cardiac arthythmias
(Fleckenstein, Cir. Res. v. 52, (suppl, 1), p. 13-16 (1983); Fleckenstein, Experimental
Facts and Therapeutic Prospects, John Wiley, New York (1983); McCell, D., Curr
Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium channel blockers are a heterogeneous
group of drugs that prevent or slow the entry of calcium into cells by regulating
cellular calcium channels. (Remington, The Science and Practice of Pharmacy,
Nineteenth Edition, Mack Publishing Company, Eaton, Pa., p.963 (1995)). Most of
the currently available calcium channel blockers, and useful according to the present
invention, belong o one of three major chemical groups of drugs, the
dibydropyridines, such as nifedipine, the phenyl alkyl amines, such as verapamil, and
the benzothiazepines, such as diltiazem. Non-limiting examples of calcium channel

blockers that may be used in the compositions of the present invention include
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Anti di abeties [0066] Non-limting exanpl es of antidiabetics that may
be used in the conpositions of the present invention include

bi guani des such as buformn, netform n, and phenform n; hornones such
as insulin; sulfonylurea derivatives such as acet ohexam de,

1-but y1-3- met anjehydillbRRiazaR dAHARE feiBline PHIBERTRAITAR), pebylhemyr | de,
gliclazide, glinepiride, gl'ipizide, gliquidone, glisoxepid,

gl yburide, gl y@éﬁbﬁﬂﬁ%ﬁdﬂiﬂ&éﬁ?ﬂdﬁﬂiﬁamﬂhfpﬁ@mdﬂﬁme, gziriﬁg}'rpﬂi'e,rl?etﬁdjpine,

gl ypi nani de, phenbut ai de, tol azam de, tol butamni de, tolcyclam de’ HDL

agoni st s; PPARyciBﬂiﬁi?ﬁefséf%niéiﬂﬁQ, Aspdipte A8 RUpAE NEHRRE BciditeleARnidipine,

pi oglitazone, rosiglitazone, and troglitazone; and ot hers I ncl udi ng

acar bose, cal ci Mﬁdﬁﬁamm@ggeﬁ%‘eﬁgﬁeq{ﬂwcﬁﬂ%, hﬁ%ﬁbiﬂeﬁhﬂﬁk%ipine,

Antiinflen:mto?), Agents '

n-1imting exanples o

ant f i nf | anmat ory;, eﬁgﬁﬂﬁ?n, int SR011d - he 1R HATPRRE TN AP SteRinohdN €
lde Af'c

present invention Inc of enac;” Al cl onet asone
fantofarone, perhexiline, and mixtures thereof.

CETP Inhibitors

[0069] A non-limiting example of a CETP inhibitor that may be used in the

compositions of the present invention includes torcetrapib.

COX-2 Inhibitors

[0070] Non-limiting examples of COX-2 inhibitors that may be used in the
compositions of the present invention include compounds according to the following:
all of the compounds and substances beginning on page 8 of Winokur W(099/20110
as members of three distinct structural classes of selective COX-2 inhibitor
compounds, and the compounds and substances which are selective COX-2 inhibitors
in Nichtberger, U.S. Pat. No. 6,136,804, Oct. 24, 2000, entitled “Combination therapy
for treating, preventing, or reducing the risks associated with acute coronary ischemic
syndrome and related conditions”, and the compounds and substances which are
selective COX-2 inhibitors in Isakson et al, PCT application W0/09641645 published
Dec. 27, 1996, ﬁled as PCT/US 9509905 on Jun. 12, 1995, entitled “Combination of a
Cyclooxygenase-2 Inhibitor and a Leukotriene B4 Receptor Antagonist for the
Treatment of Inflammations.” The meaning of COX-2 inhibitor in this invention shall
include the compounds and substances referenced and incorporated into Winokur

W099/20110 by reference to art therein, the compounds and substances referenced
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Di propi onate; Al gestone Acetoni de; Al pha Anyl ase; Antinafal;

Anti nafi de; Anfenac Sodium Am prilose Hydrochl oride; Analcinra;
Ani rol ac; Anitrazafen; Apazone; Bal sal azi de D sodi um Bendazac;
Benoxapr of en; Benzydam' ne Hydrochl ori de; Bronel ai ns; Broperam)l e;

Budesoni de; - Car B Efino %&h&%@t&&g%pﬁpg@ﬂgu@ab@@&% 20 fagetasol

Pr opi ORat e; C obet tyrate t1cdsone Pr Op nat e;
Co Al

De;?r)n;i et gggngc%%ﬁ%t R e ARG R R g COX2.
Di S

0 fl uni s ZZ; D 1l rRe AR TR AR R Ao s F%q?%‘iﬂpﬁﬂg*‘

Dr oci i E

El odol ac: £ of el ars4s g RIB 2 e @‘@@ﬁﬁ”ﬁ%’%ﬂﬁ?‘&%’f B3nims
Fencl o ac; - Fendgs b «SARMABL O LBl %\%%Enh@l&z%d%%ukoﬁeﬂgﬁﬁcort

Fl uf enam ¢ Aci d uni zo uniso uni Xi n uni Xi n

o E{}Pif en: B | °rt#gﬁ%ﬁ&f@#ﬁsﬁégéﬂ%ﬁf&%@%ﬁ%“ b e aicalt P RO

F ;. Ha Ha ;
| buf enac: |bup? 'onﬁabam"@n Fhden OB ag e ca?ieb%ﬁcﬁ%%%%p;
| 2§?I ET 238'32 Riierinilizdice f«arg%%g?ﬂ ek Bﬂ%:‘t’%‘?léﬁitsé’g%'gé%
Sodi lm vecof e SRR, X@@B&fﬁﬁﬁ@@%ﬁwﬁ%ﬂé 1:9@86?9%1;@0&1 P e%ﬁ”a%&a%qsa
Me i o Me S

ebireione. Raobohereprb o TR R PR
Parangt i ne ﬁy"_é"r i%‘w%ﬁéz% %@a PRt %@%@.wfﬁé «%éftié

Sodi um d ycer at e; ; ro arn; Xi cam X

Pi r oxi cam O ani P&l ylle‘ B o H‘ﬁﬁi ;groz 1' eB?FéeS NHBS§C§8835
Proquazone; Proxazoleg;, Pr oxazol e Gt @ Ronpzarit..

Sal el ex; Sal nac&RKibEal Medrem. Ag ?%9?%76& o) é%ﬁ-’(gi?r - Rhpmesoent EPxte;
Secl azone; Sernetacin; Sudoxicam .Suljndac; Suprofen; Tal nmetacin,;

Tal ni finmate; TRRSSE]EHHS Dy@hon @%ﬁcéudesrﬁfﬁ%gaaﬁfmﬂéﬂ PRENOmSEE m

Tenoxi camy Tesicam Tesim de; Tetrydam ne; Tiopinac; Tixocortol

Pival ate; Tol metipploxazplifekango @ah.'%ﬁﬁ?resmce ARsRPies antlysis p{ihe epagodation and
Zi donet aci n; G ucocorticoids; Zonepirac Sodium One_preferred

anti i nfl anmat or §isswgiatian ¢f §d§§ﬂhqt‘?f?i‘y‘ﬂ€£ﬂ Yrigeryesnasrld angrsslonpyesnase-2:

[ 0068] Cal ci um channel bl ockers are a chemically diverse class of
conpounds havi néysamisdresiaef cyeleryespreti? palectiutyicBipchemirty M3 A00B ok
vari ety of diseases including several cardiovascular disorders, such
as hypertensi on39(&(ﬁ€f2%34 andjmda'l’séﬂma@,tah 45@1%%016@@%@& ein, Gr.
Res. v. 52, (suppl. 1), p. 13-16 Fl eckenst ei n, eri ment al
Faci s and_ Ther apslsoN aomso 2 {GORE", YRy Ra ManiiSx iR 1905H8) Thar.Cal ||
a, Qurt Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium channel

bl ockers are a h’éﬂ@l&)@é}%& glhlbltormthls invention also includes valdecoxib, See, “4-[5-

Methyl-3-phenylisoxazol-1-yl]benzenesulfonamide, Valdecoxib: A Potent and
Selective Inhibitor of COX-2”, J. Med, Chem. 2000, Vol. 43; 775-777, and parecoxib,
sodium salt or parecoxib sodium, See, N-[[(5-methyl-3-phenylixoxazol-4y])-
phenyl}sulfonyl]propanimide, Sodium Salt, Parecoxib Sodium: A Potent and

Selective Inhibitor of COX-2 for Parenteral Administration”, §, Med, Chem. 2000,
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group of drugs that prevent or slowthe entry of calciuminto cells
by regul ating cellular calciumchannels. (Rem ngton, The Science and
Practice of Pharmacy, N neteenth Edition, Mack Publishing Conpany,
Eaton, Pa., p.963 (1995)). Mst of the currently avail able cal ci um

betong to one. oV EPCSTIpY BRaRAu ook BERGER Bl BUERb Ronaes
di hyd i di . | f edj pi t.h henvl. al kyl ) , h
o5 ver apaeni | SiesbibeRE sl RitkBuniemuoh oL AN RplmgyBe U
Non-limti I f | Ci . b K hat. di
AR T P LA s s R
| enti dilti fendil ine, I | | | bef r.adj
ot eyl an ne, - se MUPRGHTE s RayUbRFsdS SRR e A bis” Bioore
" di pi ne. banidi j beni di oi _Lni dipine. . ef onidi pine. ..
ol godi pre. o SScEheEs Lee A by 1985 Vool 1372 S oSl ftoed n he
i di pi ne. ni di pine, nifedipine, pilvadipine.. ni radipine, .
i sol d pi ne, i GHElsq PETHARd Sy RS of M ey Ay HGer 415 ey iazgler aselgetive
I izine, b I , et af enone, t of , hexi | j he,
i xtur o5t her cotOREISHH BRPGHRS BOGEOTAL O THAR g LOS ATy
CETP inhibitor that_ nay be ysed jn.the co sitions.qf .the_present
i nvention incl udt&10r Wé‘}i?&)?ft@@@@mﬁﬁgﬁgﬁsé@%aéﬁwmﬁ‘{q%?ffﬁ ting

exanpl es of COX-2 inhibitors, that may be used in the
P referenced 1n two articles: Attiga e¥ al, “Inhibitors of Prostaglandin Synthesis Inhibit

Human Prostate Tumor Cell Invasiveness and Reduce the Release of Matrix
Metalloproteinases”, 60 Cancer Research 4629-4637, Aug. 15, 2000, and in “The
cyclooxygenase-2 inhibitor celecoxib induces apoptosis by blocking Akt activation in
human prostate cancer cells independently of Bel-2,” Hsu et al, 275(15) J. Biol.
Chem. 11397-11403 (2000). The meaning of COX-2 inhibitor in this invention
includes the cyclo-oxygenase-2 selective compounds referenced in Mitchell et al,

J “Cyclo-oxygenase-2: pharmacology, physiology, biochemistry and relevance to
NSAID therapy”, Brit. J. of Pharmacology (1999) vol.128: 1121-1132, see especially
p- 1126. The meaning of COX-2 inhibitor in this invention includes so-called NO-
NSAID:s or nitric oxide-releasing-NSAIDs referred to in L. Jackson et al, “COX-2
Selective Nonsteroidal Anti-Inflammatory Drugs: Do They Really Offer Any
Advantages?”, Drugs, June, 2000 vol, 58(6): 1207-1216 and the atticles at footnotes
27, and 28, Also included in the meaning of COX-2 inhibitor in this invention
includes any substance that selectively inhibits the COX-2 isoenzyme over the COX-1
isoenzyme in a ratio of greater than 10 to 1 and preferably in ratio of at least 40 to 1 as

referenced in Winokur WO 99/20110, and has one substituent having both atoms with
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conpositions of the present invention include conpounds according to
the follow ng: all of the conpounds and substances begi nning on page
8 of Wnokur W99/20110 as nenbers of three distinct structural

cl asses of selective COX-2 inhibitor conpounds, and the conpounds and

substances whi CReddi6e1dad @b 4Gitibha valedcBdhellicleRfrsh-pal-BhuldiéBE @R ocatdd op:
Pat. No. 6,136,804, Cct. 24, 2000, entitled "Conbination therapy for

treating, preventidigrin®fas h&ﬁé‘%ﬁﬂﬂmﬁd&%ofdoﬁ bfceRESAD! AH 8edbhd Bib@fhtne

coronary ischem c” syndronme and felated conditions™, and the conpounds

and substances yji o@{&ffaeﬁt%ghlﬁﬁﬁ 4r o Nald rQlsbslifledt 35HRORo S @
PCT application 09641645 publ 1 shed"Dec. 27, 1996, filed as PCT/ OS

9509905 on Jun. gidaehO8Eof RididiBtwit MRl iRike 1iR sCUAd ABHRRaSE 2

I nhi bitor and a otriene B4 Receptor Antagonist for the Treatnent

f Infl ti " - ) o GeriEs . S (i
f 11 T o, ksl Y AN B s 01
[ ted i j in th
i ncorporated i nqugr}/fY J&%ﬁ’({ent\e/éﬁ@:?é ﬁ%%“éﬁ%“gﬁﬁgﬁ cgl(r) t‘?%?‘g%eg% @f{ﬂpﬁ %&%ﬂdﬁ e

conmpounds and su ances r
Ni cht b , U : . f t
NPT e et it e e e
i nhi bit f [ ' I .of. B = O
o TS oy SRR B BE B 0L ERORD Bl o
B e TR PRI B Bl B PR e
ol so. i nol udes r BPRABLS TR R R Fotboll b pale 5 Wi Ros S
L R RN S B B
di d SC- 58635 in .t A d i.n T. Penni
Synt hosi s and bPPEERE PN RE ThEHE G el Aol FRgPEaR B P as
f I 3,2, i phi bit . Ldentificati, 44544.- . pea
gt S Rk bt i by o
- , cel ecoxi v s : em . L : - 56.
The meani ng.of - Emeendiyalipie stiselorive CEAR2 RRPUGR. 2P s % €00
"Fl uor escence. o BERIGAATS CER b iEeaEinatt mhdis e dadiisn on
f di | het le ycl | -1 and. I = 2.
dynam ¢ basi 5. oFy B G5 Uiigs be SG SPuE ey S0 ORGP Wey b,
2000, | . 39(20):6228- 34, dinJ. Tall | . "4,5-Di I I
i bi tor s of(c§ qeblxgrgl Pas 5‘?"@@@@2@%@%&6&2 000 Cm'?ﬁ%ggéiﬂzo °
19(3): 199-208. The neaning of COX-2 inhibitor in this inyvention al so

i ncl udes val dec¥izp pretabglism copsidgrations, including activity testing of metabolites, in the
Met hy1- 3- phenyl i soxazol - 1-yi | benzenesul f onam de, Val decoxi b: A Potent

and Sel ective | fiRGopemy grd ssleciigmel she COX-2 iphipitorgieninoxib (ifE-0663),” Bisarg. Med.
775-777, and parecoxi b, sodiumsalt or parecoxib sodiu See, . .

N V- et hyl - 3 pREHIERO A0S (Ape e AP, SAmOmSTSpier ek tfetor i
Sodi um Sal t, Parecoxib_ Sodium A Potent and Sel ective |nhibitor of
COX- 2 for Par enPEVAS Aimathyl-3:(-Auprgpheny34-(upgthylesphonyposoyl-2(4)- . 43:
1661- 1663. The neaning of COX-2 inhibitor _in this invention also

i ncl udes the sufuaneng]meferanced in Yragey ¢t HlobmaMpiabnidiseasy2953:638-46 (Ya4OaL).
repl acenent for _the nethylsulfonyl noiety. See, J. Carter et al
Synt hesi s and a&kq qunyorwswlmﬁaﬁfﬂ@hgﬁé%ﬁlm@@r the dlaypngid antioxidant
t hi azol es as sel ective cycl ooxygenase-2 inhibjtors." Bioorg. Md.
Chem Lett Apr. silymagingod angsfive ipgregientin silymavin, syhinin ovhish demensirateér enced
inthe article "Design and synthesis of sulfonyl-substituted

4, 5-di ar yl t hi az#igefeansCZt24phibitien reladivaoleGRieh inbibition; Fheislymaingiso showed
Bi oorg. Med. Chem Lett Apr. 19, 1999: Vol. 9(8): 1167-70. The
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protection agai nst depletion of glutathione peroxidase. Zhao et al,
"Significant Inhibition by the Flavonoid Antioxidant Silymarin
agai nst 12-0-tetracecanoyl phot hol 13-acetate-caused nodul ati on of -
anti oxi dant and inflammatory enzymes, and cyel ooxygenase 2 and

interleul cin-1 ghRARnayRhe ISRt bf iR LRuURS. Zﬁgodz?ﬁlfr‘i‘ﬁg'niﬁcant
inplications in the prevention of stage | tunor pronotion;" Ml

Car ci nog. Decengminh989ine YohoR Aaﬁo%;ﬁt%aggmgmamﬂ?%%%@oﬁu

has been used to treat” |iver diseases in rope. [0071

the above-i dent {-iogflCied vioBilidtPltioRlfiy AR c3BhEL by, COC 2

inhibitors, and exert thelir action by conversion in Vivdo to the

i bitors 1 or neE DA e e A R i e
95/ 16799, punl | LA U PR VAR B IRy P, il ol
ntit et " ety oy banaceTe IR eoERtn pitperhegfi i,

cycl ooxygenase- b\ " a person of ordinary skill in the art
woul d be abl e t%“%%%gﬁﬁ#ﬁg'mhether an agent is a selective COX-2

i nhibitor or a precursor of a COX-2 inhibitor, and therefore part of

the presenfggzfjventi g.nn&mﬁégﬂﬁ‘eqbo&éxamwc' R iRhibRhSare gﬁaﬁﬁ $hrcctive

limting exanples o irect thrombin inhibitors 1nclude in,
hi rugen, COX-2 inhibitors, and exert their action by conversion in vivo to the active and

selective COX-2 inhibitors. The active and selective COX-2 inhibitors formed from
the above-identified COX-2 inhibitor prodrugs are described in detail in WO
95/00501, published Jan. 5, 1995, WO 95/18799, published Jul. 13, 1995 and U.S.
Pat. No. 5,474,995, issued Dec. 12, 1995. Given the teachings of U.S. Pat. No.
5,543,297, entitled: “Human cyclooxygenase-2 cDNA and assays for evaluating
cyclooxygenase-2 activity,” a person of ordinary skill in the art would be able to
determine whether an agent is a selective COX-2 inhibitor or a precursor of a COX-2

inhibitor, and therefore part of the present invention.
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Hi rul og, argatroban, PPACK, and thronbin aptaners. Diuretics
[00731Non-1imting exanples of diuretics that nmay be used in the
conpositions of the present invention include althiazide, i

bendr of | unet hi azi de, benzt hi azi de, but hi azi de, chlorthalidone,

cycl opent hi,azi de, cycl qthi azi de, epithiazide, ethiazide, fenquizone,
indapanide,Bﬁ?ﬁﬂB?r%ﬁﬁ‘HWQ?ide, met hycl ot hi azi de, neticrane,

net ol azone, paraflutizide, polythiazide, quinethazone, teclothiazide,

tri chl or oAzl de ot W ARSI AL be iR Aot e IELERRPHA, Rincen,

mer capt omefl’1 n"'sodi uim  ner cama i ner curous ¢
mersal yl, acefylline, 7- .00k in t hyl -t heophyl | i ne, pamabrom
pr ot heobr om ne,ILI %Bﬁg%?ﬁbﬁ%&ré% %“gloq'ﬁ l}lglglagtglﬁ%fg'i n, spironol actone,
acet azol am de, anbusi de, azosemni de, bunetani de, butszol am de,

cl opani de, P#efi%xol one, disul fam de, ethoxzol ani de, furoseni de,
mef rusi de, nethazol anide, piretanide, torsemde, tripamde, Xxipam de,

am nonetradj ne, am sonetradi ne, a ozine, amloride, arbutin,

chl oranni | fdogflhacr yﬁgogﬁ%w,ex%gﬁgmehwmtggﬁ Busef fithe porppositipas §E
manni t ol , net ochal cone, myzol i.m ne,. rhexiline,, ticrynafen
trianterene, urtg%ll,’mﬁﬁ nYﬁ“Q?W@@%%‘P%S%E“%@@@WﬁW%W%%@ Curetic
enpl oyed, potassiuym al sp. be agm njstered tqQ the patigent in, order
to optinize theuiag =3é£qr@ﬂ@@an? fidh Fsloty 2 PRIHAES IS <.
The admi nistratjon, of potassiumcan be in the form of pofassium
chloride or by Enmizgsg mdapagudes iydgeflugethiagide mefiyeRtbiazide: BECRE% um
content such as, for exanple, bananas or orange juice. [0074]
Endot hel i n Rec ép¥iezonm PaigBwizidespaliazidengrinethazog; teclotaiazidys| es of an
endot hel i n receptor antagoni st that may be used in the conpositions

of the present tHeijepmethiazide, shigmereisaapiraliride mercamphamide, EB1SEraptpReritn

ant agoni sts, BQ 123, SQ 28608, and the like); and _m xtures thereof.
sodium, mercumatilin sodium, mercurous chloride, mersalyl, acefylline, 7-

morpholinomethyl-theophylline, pamabrom, protheobromine, theobromine,
canrenone, oleandrin, spironolactone, acetazolamide, ambuside, azosemide,
bumetanide, butazolamide, clopamide, clorexolone, disulfamide, ethoxzolamide,
furosemide, mefruside, methazolamide, piretanide, torsemide, tripamide, xipamide,
aminon;eiradine, amisomefradine, amanozine, amiloride, arbufin, chlorazanil,
ethacrynic acid, etozolin, hydracarbazine, isosorbide, mannitol, metochalcone,
muzolimine, perhexiline, ticrynafen, triamterene, urea, and mixtures thereof.
Depending on the diuretic employed, potassium may also be administered to the
patient in order to optimize the fluid balance while avoiding hypokalemic alkalosis.
The administration of potassium can be in the form of potassium chloride or by the
daily ingestion of foods with high potassium content such as, for exampie, bananas or

orange juice,
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HMG- CoA Reductase Inhibitor (Statins) [0076] HMG CoA
(3-hydroxy- 3-net hyl gl utaryl -coenzyne A) reductase is the m crosonal
enzyne that catalyzes the rate limting reaction in chol esterol .

bi osynt hesi s (HMG CoA6Meval onate). An HMG CoA reductase inhibitor

inhibits H%ﬁg”n%mﬁ%ﬁ’&’%ggﬁ%ﬁa result inhibits the synthesis of

chol esteroL er o CoA’ reduct ase i nhibitors have been used
to treat individuals with hyperchol esterolem a. Mre recently,

HMG- CoA rectmsftse | NN Bh S eAARYRSs bﬁa@n&wﬁﬁr&c@t&%ﬁgam et hy defisddh e
treatment of stroke (Endres"M et al., Proc Natl Acad Sci US'A, 1998,

95: 8880-5) . [ 00%Ah¢IMape@fods@eihe Pﬁﬁﬁt P&iBh nelude Bba&hd suiféhamide endothelin

co-admnistration wth the agents of the invention include, but are

not limted to, aﬁéﬁ?ﬁﬁ@fﬁ?ﬂﬁ,@@ﬁﬁoﬂ?ﬁdthé\ﬂce);‘ﬂndlﬂlﬂﬁt&%eredﬁovas'[ atin
(U.S. Pat. No. 4,731,938), pravastatin sodium (U S. Pat. No.

4,346, 227), fluvastatin (U.S. Pat No. 4,739,073), atorvastatin (U S.
Pat No. 5,273,995), cerivastatin, and nunerous others described in
U.S. Pat NIMGHodRedwgme Igibites(SemRs) 5 356, 896; 4, 920, 109; 5, 286, 895;

[0076] HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase is the
microsomal enzyme that catalyzes the rate limiting reaction in cholesterol
biosynthesis (HMG-CoA6Mevalonate). An HMG-CoA reductase inhibitor inhibits
HMG-CoA reductase, and as a result inhibits the synthesis of cholesterol. A number
of HMG-CoA. reductase inhibitors have been used to treat individuals with
hypercholesterolemia. More recently, HMG-CoA reductase inhibitors have been
shown to be beneficial in the treatment of stroke (Endres M, et al., Proc Natl Acad Sci

U S A, 1998, 95:8880-5).

[0077] HMG-CoA reductase inhibitors useful for co-administration with the agents of
the invention include, but are not limited to, simvastatin (U.S. Pat. No. 4,444,784),
lovastatin (U.S. Pat. No. 4,231,938), pravastatin sodium (U.S. Pat. No. 4,346,227),
fluvastatin (U.S. Pat. No. 4,739,073), atorvastatin (U.S. Pat. No. 5,273,995),
cerivastatin, and numerous others described in U.S. Pat. Nos. 5,622,985; 5,135,935;
5,356,896; 4,920,109, 5,286,895; 5,262,435; 5,260,332; 5,317,031; 5,283,256;
5,256,689, 5,182,298; 5,369,125; 5,302,604; 5,166,171; 5,202,327, 5,276,021;
5,196,440, 5,091,386; 5,091,378; 4,904,646; 5,385,932; 5,250,435; 5,132,312;

5,130,306; 5,116,870, 5,112,857, 5,102,911, 5,098,931, 5,081,136; 5,025,000;
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5,262, 435; 5, 260, 332; 5,317,031; 5, 283, 256; 5, 256, 689; 5, 182, 298;
5,369, 125; 5, 302, 604; 5,166, 171,

5,021,453; 5,017,716; 5,001,144; 5,001,128; 4,997,837, 4,596,234 4,994,494;
4,992.429; 4,970,231; 4,968,693; 4,963,538; 4,957,940; 4,950,675; 4,946,864;
4,946,860; 4,940,800; 4,940,727; 4,939,143; 4,929,620; 4,923,861; 4,906,657;
4,906,624 and 4,897,402, the disclosures of which patents are incorporated herein by

reference.

[0078] Other non-limiting examples of HMG-CoA reductase inhibitors that may be
used in the compositions of the present invention include mevastatin, pitavastatin,

rosuvastatin, gemcabene, and probucol.

Inotropic Agents

[0079] Non-limiting examples of inotropic agents that may be used in the
co;npositions of the present invention include acefylline, acetyldigitoxins, 2-amino-4-
picoline, amrinone, benfurodil hemisuccinate, bucladesine, camphotamide,
convallatoxin, cymarin, denopamine, deslanoside, digitalin, digitalis, digitoxin,
digoxin, dobutamine, docarpamine, dopamine, dopexamine, enoximone,
erythrophleine, fenalsomine, gitalin, gitoxin, glycocyamine, heptaminol, hydrastinine,
ibopamine, lanatosides, loprinine, milrinone, nerifolin, oleandrin, ouabain,
oxyfedrine, pimob-endan, prenalterol, proscillaridin, resibﬁfogenin, scillaren,
scillarenin, strophanthin, sulmazole, theobromine, vesnarinone, xamoterol, and

mixtures thereof,

“Renin inhibitors”

{0080} Renin inhibitors are compounds which interfere with the activity of renin,
Renin inhibitors include amino acids and derivatives thereof, peptides and derivatives
thereof, and antibodies to renin. Examples of renin inhibitors that are the subject of

United States patents are as follows: urea derivatives of peptides (U.S. Pat, No.
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5,202,327; 5,276,021; 5,196, 440; 5,091, 386; 5,091, 378; 4, 904, 646;
5, 385, 932; 5, 250, 435; 5,132, 312;

5,116,835); amino acids connected by nonpeptide bonds (U.S. Pat. No. 5;114,937);
di- and tri-peptide derivatives (U.S. Pat. No. 5,106,835); amino acids and derivatives
thereof (U.S. Pat. Nos. 5,104,869 and 5,095,119); diol sulfonamides and sulfinyls
(U.S. Pat. No. 5,098,924); modified peptides (U.S. Pat. No. 5,095,006); peptidyl beta-
aminoacyl aminodiol carbamates (U.S. Pat. No. 5,089,471); pyrolimidazolones (U.S.
Pat. No. 5,075,451); fluorine and chlorine statine or statone containing peptides (U.S.
Pat, No. 5,066,643); peptidyl amino diols (U.S. Pat. Nos. 5,063,208 and 4,845,079);
N-morpholino derivatives (U.S. Pat. No. 5,055,466); pepstatin derivatives (U.S. Pat.
No. 4,980,283); N-heterocyclic alcohols (U.S. Pat. No. 4,885,292); monoclonal
antibodies to renin (U.S. Pat. No. 4,780,401); and a variety of other peptides and
analogs thereof (U.S. Pat. Nos. 5,071,837, 5,064,965, 5,063,207, 5,036,054,

5,036,053, 5,034,512, and 4,894,437).

Vasodilators

[0081]

Non-limiting examples of vasodilators that may be used in the compositions of
the present invention include bencyclane, cinnarizine, citicoline, cyclandelate,
ciclonicate, diisopropylamine dichloroacetate, eburnamonine, fasudil, fenoxedil,
flunarizine, ibudilast, ifenprodil, isosorbide dinitrate, isosorbide mononitrate,
lomerixine, nafronyl, nicametate, nicergoline, nimodipine, papaverine, pentifylline,
tinofedrine, vancamine, vinpocetine, viquidil, amotriphene, bendazol, benfurodil
hemisuccinate, benziodarone, chloracizine, chromonar, clobenfurol, clonitrate,
cloricromen, dilazép, dipyridamole, droprenilamine, efloxate, erythrityl tetranitrate,
etafenone, fendiline, floredil, ganglefence, heart muscle extract, hexestrol bis(alpha-
diethylaminoethy] ether), hexobendine, hydralazine compound, itramin tosylate
khellin, lidoflazine, mannitol hexanitrate,; medibazine, nitroglycerin, isosorbide

monom'ttat'e, isosorbide dinitrate, and other nitrates, pentaerythritol teti'anitrate,
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5,130, 306; 5,116, 870; 5,112,857; 5,102,911; 5,098, 931; 5, 081, 136;
5,025, 000; 5,021, 453;

pentrinitrol, perhexiline, pimefylline, prenylamine, propaty! nitrate, pyridofylline,
trapidil, tricromyl, trimetazidine, trolnifrate phosphate, visnadine, aluminum
nicotinate, bamethan, bencyclane, betghistine, bradykinin, brovincamine, bufeniode,
buflomedil, butalamine, cetiedil, ciclonicate, cinepazide, cinnarizine, cyclandelate,
diisopropylamine dichloroacetate, eledoisin, fenoxedil, flunazine, hepronicate,
ifenprodil, iloprost, inositol njacinate, isoxsuprine, kallidin, kallikrein, moxisylyte,
nafronyl, nicametate nicergoline, nicofuranose, nicotinyl alcohol, nylidrin,
pentifylline, pentoxifylline, piribedil, prostaglandin E1, suloctidil, tolazoline,
xanthinol niacipate, and mixtures thereof.

Note that "hydralazine compound" refers to a compound having the formula:

cmme | | m—-——-—

wherein a, b and c are each independently a single or a double bond; R; and R; are
each independently a hydrogen, an alkyl, an ester or a heterocyclic ring; R; and R4 are
each independently a lone pair of electrons or a hydrogen, with the proviso that at
least one of Ry, Ry, R3 and Ry is not a hydrogen. Examples of hydralazine compounds
include, but are not limited to budralazine, cadralazine, dihydralazine, endralazine,

hydralazine, pildralazine, todralazine and the like.

Vasopressors

[0082] Non-limiting examples of vasopressors that may be used in the compositions
of the present invention include amezinium methyl sulfate, angiotensin amide,
dimetofrine, dopamine, etifelmin, etilefrin, gepefrine, metaraminol, methoxamine,

midodrine, norepinephrine, pholedrine, synephrine, and mixtures thereof,
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5,017, 716; 5,001, 144; 5,001, 128; 4,997,837, 4,996, 234; 4, 994, 494;
4,992, 429; 4,970, 231; 4, 968, 693;

AGE Crosslink Breakers (advanced glycosylation end-product crosslink breakers)

[0083] Non-limiting examples of AGE crosslink breakers that may be used in the

compositions of the present invention include Alagebrium.

AGE Formation Inhibitors (advanced glycosylation end-product formation inhibitors)

[0084] Non-limiting examples of AGE formation inhibitors that may be used in the

compositions of the present invention include Pimagedine.

Other actives:

[0685] Non-limiting examples of other active ingredients that may be combined with
these nebivolol compositions include, but are not limited to, the following
representative classes of compounds, as well as their pharmaceutically acceptable

salts, isomers, esters, ethers and other derivatives:
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4,963, 538; 4,957,940; 4,950, 675; 4,946, 864; 4,946, 860; 4, 940, 800;
4,940, 727; 4,939, 143; 4,929, 620;

[0086] Analgesics and anti-inflammatory agents, such as aloxiprin, auranofin,
azapropazone, benorylate, capsaicin, celecoxib, diclofenac, diflunisal, etodolac,
fenbufen, fenoprofen calcium, flurbiprofen, ibuprofen, indomethacin, ketoprofen,
ketorolac, leflunomide, meclofenamic acid, mefenamic acid, nabumetone, naproxen,
oxaprozin, oxyphenbutazone, phenylbutazone, piroxicam, rofecoxib, sulindac,

tetrahydrocannabinol, tramadol and tromethamine;

[c087] antilielminthics, such as albendazole, bephenium hydroxynaphthoate,
cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine, oxfendazole,

oxantel embonate, praziquantel, pyrante] embonate and thiabendazole;

[0088] anti-asthma agents, such as zileuton, zafirlukast, terbutaline sulfate,
montelukast, and albuterol;
[0089] anti-bacterial agents, such as alatrofloxacin, azithromycin, baclofen,

benzathine penicillin, cinoxacin, ciprofloxacin HCI, clarithromycin, clofazimine,
cloxacillin, demeclocycline, dirithromycin, doxycycline, erythromycin,
ethionamide, furazolidone, grepafloxacin, imipenem, levofloxacin, lorefloxacin,
moxifloxacin HCI, nalidixic acid, nitrofurantoin, norfloxacin, ofloxacin, rifampicin,
rifabutin, rifapentine, sparfloxacin, spiramycin, sulphabenzamide, sulphadoxine,
sulphamerazine, ulphacetamide, sulphadiazine, sulphafurazole, sulphamethoxazole,

sulphapyridine, tetracycline, trimethoprim, trovafloxacin, and vancomycin;

[0090] anti-viral agents, such as abacavir, amprenavir, delavirdine, efavirenz,

indinavir, lamivudine, nelfinavir, nevirapine, ritonavir, saquinavir, and stavudine;
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4,923, 861; 4,906, 657; 4,906,624 and 4,897,402, the disclosures of
whi ch patents are incorporated herein by reference. [0078] O her
non-limting exanples of HMG CoA reductase inhibitors that may be
used in the conpositions of the present invention include nevastatin,

pi t avast at i ppofjoS uvag;,@y,%ppw sERITRRR 8N Enox ARk, pﬁp%gﬁtﬁpbltaldp% tRRffariaENt S

[ 0079] Non- I|mt| ng exanpl es of inotropic agents that nay be used in

the conposi ti onsmpgetinb frck rr@a?:?di‘ﬁmé M6 bl b ri B, U Rridtg et il ?h?oxenne HCI,

acetyl di gi toxins, 2-am no- 4= pi pel i né, anrinone, benf urodi
hem succi nat e, tk@ﬁxlamélﬁﬁazom,ttﬁﬁ]p%me maleate, and venlafaxine HC;
[0092] anti-epileptics, such as beclamide, carbamazepine, clonazepam, ethotoin,
felbamate, fosphenytoin sodium, lamotrigine, methoin, methsuximide,
methylphenobarbitone, oxcarbazepine, paramethadione, phenacemide,
phenobarbitone, phenytoin, phensuximide, primidone, sulthiame, tiagabine HCl,

topiramate, valproic acid, and vigabatrin;

[0093] anti-fungal agents, such as amphotericin, butenafine HCI, butoconazole
nitrate, clotrimazole, econazole nifrate, fluconazole, flucytosine, griseofulvin,
itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole nitrate,

oxiconazole, erbinafine HCl, terconazole, tioconazole and undecenoic acid;-
[0094] anti-gout agents, such as allopurinol, probenecid and sulphinpyrazone;

[0095] anti-malarials, such as amodiaquine, chloroquine, chlorproguanil HCI,
halofantrine HCI, mefloquine HC, proguanil HCI, pyrimethamine and quinine

sulfate;

[0096] anti-migraine agents, such as dihydroergotamine mesylate, ergotamine
tartrate, frovatriptan, methysergide maleate, naratriptan HCI, pizotifen maleate,

rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;

[0097] anti-muscarinic agents, such as atropine, benzhexol HCI, biperiden,
ethopropazine HCl, hyoscyamine, mepenzolate bromide, oxyphencyclimine HC1 and

tropicamide;
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conval | atoxi n, cymarin, denopam ne, deslanoside, digitalin,
digitalis, digitoxin, digoxin, dobutam ne, docarpam ne, dopani ne,
dopexam ne, .enoxi none, erythrophleine, fenal som ne, gitalin, ‘gitoxin,
gl ycocyarnine, heptami nol, hydrastinine, ibopam ne, |anatosides,

| oprinine, [00d8) i NONeEsyBREIEBL bifnss Un@ BiAIbIAppIOMAMS, Isich 29 ¥ frBElliiethfinide,

pi robendan, prenalterol, proscillaridin, resibufogenin, scillaren,
scillarenin, st aQdER fathiopiitd, BRARMide! HARNE Bubl@fan La&PRMARNE,
xamoterol, and m xtures thereof. "Renin inhibitors” 100801Renin

i nhibitors are eQpRELIALSHRALDRG], BfcddshRMmEdadhrbdrire @lifgtieink WsframBfine] €Ni N.
Reni n inhibitors i ncl ude ani no acl ds and ddrivatives thereof peptides
and derivati vesefhh{deGfinotéatl 1GMsHRY tePhalid) meRBtopurik 2Eko88x8f renin
inhibitors that are the subject of United States patents are as
follows: urea dgfh¥ali ¥eRwAE, RRREAARS, rﬁdf%@mﬂg’%henoﬂ%, nilRarhidé fmél
amno aci ds connected by nonpeptide bonds (U S. Pat. No. 5, 14,937);
di - and tri - pephidenaak HeRtinfius orotmitamolifn cRrakd@niddside, tedtbihdihe,
acids and derivatives thereof (U S. Pat Nos. 5,104,869 and

5,095, 119); diol, &%ﬁ&@ﬁﬂ@k@ﬁﬁmﬁﬁﬂc&ﬁh&”y|S (U.S. Pat. No. 5,098, 924);
nodi fi ed peptideg U'S.Pat. No. 5,095, 006); peptidyl betaam noacyl
am nodi ol carbamates (U.S. Pat. No. 5,089,471); pyrolimdazol ones

(U.S. Pat. [ddmo) 5, 07%nftBAdrezobl dgoiité, e@ha@ﬂoﬁgﬁ@ejm@zﬁaﬂ&,mﬁo@mﬁt atone
containing peptides (U S. Pat. No. 5,066, 643); peptidyl amno dials

(U.S. Pat. Nos. g @@M@i&d@ 14, AtoxabtdS B SHR HinRSnElR! Tu¥BElid6Es
(U.S. Pat No. 5 05 , 466) ; p@%ﬂfﬁﬁ derivatives (U.S. Pat No.

4,980, 283) ;  N- NRL@ERGYA infmhoR)Btrafofabbns; orbidizole¥ad tifidBaRy 292) ;

nonocl onal antibodies to renin (U S. Pat. No. 4,780,401): and a
variety of other peptides and anal ogs thereof (U.S. Pat. Nos.
5,071,837, 5,064,965, 5,063,207, 5,036,054, 5,036,053, 5,034,512, and

4,894, 437) -[00100] anti-psychotics, such as aripiprazole, clozapine, ziprasidone,

haloperidol, molindone, loxapine, thioridazine, molindone, thiothixene, pimozide,
fluphenazine, risperidone mesoridazine, quetiapine, frifluoperazine, chlorprothixene,

chlorpromazine, perphenazine, trifluopromazine, olanzapine;

[00101] anti-thyroid agents, such as carbimazole, paricalcitol, and
propylthiouracil;

[00102] anti-tussives, such as benzonatate;

[00103] anxiolytics, sedatives, hypnotics and neuroleptics, such as alprazolam,

amylobarbitone, barbitone, bentazepam, bromazepam, bromperidol, brotizolam,
butobarbitone, carbromal, chlofdiazepoxide, chlormethiazole, chlorpromazine,
chlorprothixene, ¢clonazepam, clobazam, clotiazepam, clozapine, diazepam,
droperidol, ethinamate, fluanisone, flunitrazepam, triflupromazine, flupenthixol

decanoate, fluphenthixol decanoate, flurazepam, gabapentin, haloperidol, lorazepam,
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Vasodi | ators 10081] Non-limting exanpl es of vasodilators that may be
used in the conpositions of the present invention include bencycl ane,
cirmarizine, citicoline, cyclandel ate, ciclonicate, diisopropylamne
di chl oroacet ate, eburnanonine, fasudil, ?enozedil, fiunarizine,

budiast 1 { eng gkl ahsﬂ&%é@:hﬂ%%waﬁnﬁ sl G50 hlieuinRon trat e

| omer bdne, nafr |cane nlcergo ine, nino papaveri ne,
ot i phene. berﬁﬁzﬁﬁ*EﬁEﬁﬁfﬁﬁ%ﬁﬁﬁ‘ﬁ@ﬁﬂﬁﬂfﬂ’?.ﬁﬁmﬁ% 4\ e,
i ava, “ul pyr § defRSH ar’é’“?gﬁ?%*gﬁﬂm@ PPt L PR EHORER,
miscio oxtrabt . BeQRLrr Pgr@.g SR ke y*%ﬂna**ﬂ%“%tﬂﬁy*fﬂﬁ?%“ﬁ?@*h

hexobendi ne, hy%?{d@%ﬂﬂl ﬁgﬂ[ggémd itramn tosylate khellin,
exa

| i dof i azi ne, mann rate, medi bazine, nitroglycerin,
i sosorbide nononitrate, isosorbide dinitrate, and other nitrates,

pent aerytnrjphle) t et r apkddtdis, squ’?&f}theé:lE'd:étﬁa%ne Pe?JrEF%%%E:He%desomdc

pi mefylline, prenylamne propatyl nitrate, pyrido I ne trapldll

tricromyl, tri ”‘%%%%611@' te, 4k aneéﬂiagén% RRASRALR, ﬂ&@r&@ﬁﬁbﬂé%cet&é um num

ni coti nate, bane encyc ahi st1ne, bradyki ni

brovi ncam ne, b%ﬁi@él@Q%ua@&H&M’h&m&%&hﬁ; &gﬂe{}fjﬁrg%ﬁ*oﬁg' '

ciclonicat, cinepazi cl nnar 'zl ne I'I'Sopr opyl am ne

di chl oroacet at e, @} %&nﬁbﬂnﬁ,%ﬁ%ﬂﬁﬁ&sﬁa@h%%h BemcERnQNI cate,

i fenprodil, |Iopro I NOSI NI acl I'soxsuprine, 'kallidin,
l'callilcrein, noxisylyte, nafronyl, nicametate nicergoline,

ni cof ur anosgyyg3) Cot i MH.pakirRheh agemél éu&i aspoR&phihd, ¥ldniddfptine mesylate,
pentoxi fylline, p| rib cﬁ , prostaglandin E suloctidil,, tolazoline,

xant hi nol ni aci e n2gte LR, EOE%SE&ICINQ&%I&B% " hydral azine

conpound" refers to a conpound having the fornula
[00106] gastrointestinal agents, such as bisacodyl, cimetidine, cisapride,
diphenoxylate HC, domperidone, famotidine, lansoprazole, loperamide, mesalazine,
nizatidine, omeprazole, ondansetron HCL, rabeprazole sodium, ranitidine HC1 and

sulphasalazine;

[00107] keratolytics, such as acitretin, calcipotriene, calcifediol, calcitriol,

cholecalciferol, ergocalciferol, etretinate, retinoids, Targretin, and tazarotene;

[00108] lipid regulating agents, such as atorvastatin, bezafibrate, cerivastatin,
ciprofibrate, clofibrate, fenofibrate, fluvastatin, gemfibrozil, pravastatin, probucol,

and simvastatin;

[001.09] muscle relaxants, such as dantrolene sodium and tizanidine HCI,
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RBRA |-- -- ---- ---- lii-NNNR2 wherein a, b and c are each
I ndependently a single or a double bond; RI and R2 are each
I ndependently a hydrogen, an al kyl, an ester or a heterocyclic ring;
R3 and R4 ate each independently a |one pair of electrons or a '
hydrogen, with the proviso that at |east one of 12], R2, 1(3 and 1(4
is not a hydPUd@n. Eeufrfsioed agenigushas eekitrel. @angss ey diofehsisel. epgrtiahr e
not limted to budral azine, cadral azine, dihydralazine, endral azine,
hydral azi ne, pi | Bfnecids pan-esseatisldattyAcids phvieraginb vitauda A, viierep Besgd vijamin
[0082] Non-limting exanples of vasopressors that may be used in the
conposi tions of Phuta et vilamialRt | on i ncl ude anezi ni um net hyl
sul fate, angi otensin am de, dinetofrine, dopam ne, efif.ehnin,
etilefrin, %e efrine, netaram nol,_ methoxam ne, m dodrine,

[

nor epi nephr il0f1llpho| eafidaalzssieseRh psfedeingndrxPRIPRANERCR, Siagerrhina e

Crosslink Breakers (advanced gl ycosylation end-product crosslink
br eaker s) dihydrocodeine, fentanyl, meptazinol, methadone, morphine, nalbuphine and

pentazocine;

[00112] Sex hormones, such as clomiphene citrate, cortisone acetate, danazol,
dehydroepiandrosterone, ethyny! estradiol, finasteride, fludrocortisone,
fluoxymesterone, medroxyprogesterone acetate, megestrol acetate, mestranol,
methyltestosterone, norethisterone, norgestrel, oestradiol, conjugated estrogens,

progesterone, rimexolone, stanozolol, stilbestrol, testosterone and tibolone;

[00113] stimylants, such as amphetamine, dexamphetamine, dexfenfluramine,

fenfluramine and mazindol;

[00114] drugs for rheumatoid arthritis such as methotrexate, auranofin,

aurothioglucose and gold sodium thiomalate;

[00115] drugs for osteoporosis such as alendronate and raloxifene;
[00116] local anesthetics;

[00117] anti-herpes drugs such as acyclovir, valacyclovir and famciclovir;
[00118] anti-emetics such as ondansetron and granisetron;
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[ 0083] Non-1imting exanples of AGE crosslink breakers that nay be
used in the conpositions of the present invention include Al agebrium
ACGE Formation Inhibitors (advanced gl ycosyl ati on end- product
formation inhibitors) [0084] Non-limting exanples of AGE formation
inhibitors tiagjiofey b assk &ﬂé@aﬁ&ﬁ})ﬂaﬁ&é BORREyan¥hsRh @ Sffticyanins;

I nvention include Pinmagedi ne. actives: [0085] Non-limting

exanpl es of ot heﬁmﬁﬁﬁdcyﬁidhfbgggv%-glbﬁs? f1bVoRAS1s; TBYorBE ﬂﬁ%‘ﬁt@%éaﬁ ﬂ%&ﬁ&ﬁsﬁ”@ﬁ@

nebi vol ol conpositions”inc ut are not Iimted the follow ng

representative CLasses afeof OTROMISSpmR isHolbveR ol iRSel to flavonoid componnds
pharmaceutically acceptable salts, Tsoners, esters, ethers and ot her

derivatives: isolated from plant, part of plant or extracts of Astragalus Membranaceus, but

encompasses any suitable flavonoid compound isolated from different sources or
chemically synthesized. In addition, any suitable known or not yet discovered
flavonoid compound, and isoflavonoid compound, is within the scope of the present
technology. A number of ﬂavonolids and isoflavonoids are described in USDA-Iowa
State University Database on the Isoflavone Content of Foods, Reiease 1.3-2002, and
in USDA Database for the Flavonoid Content of Selected Foods--2003
(http://www.nal.usda. gov/fnic/foodcomp/Data/isoflav/isoflav.html} and
(http://www.nal.usda.gov/fnic/foodcomp/Data/Flav/flav.html) (both of them herewith
incorporated by reference). It will be evident to any skilled person how to choose the
suitable flavonoid and/or isoflavonoid compound for the purpose of the present
development. For example, flavonoid compounds for the purpose of the present
development may be, but are not limited to, (-)-epictechin, (+)-catechin, procyanidin

B2, quercetin dehydrate, taxifolin, resveratrol, and the like.

[00120] Carotenoids, generally are tetraterpenes originating from the mevalonate and
deoxyxylulose phosphate pathways (older sources sometimes refer to their source as
the 'isoprenoid' pathway). Two molecules of the Cz9 compound
geranylgeranyldiphosphate {(GGDP) condense to form the symmetrical carotenoid

skeleton.



[ 0086] Anal gesi cs and anti-inflammtory agents, such as al oxiprin,
aur anofin, azapropazone, benorylate, capsaicin, celecoxib,
di cl of enac, difluni.sal, etodol ac, fenbufen, fenoprofen calcium.
f1urbi profen, ibuprofen, indonmethacin, ketoprofen, ketorolac,
| ef | unom de, necl of enam ¢ aci d, nefenam c acid, nabunetone, naproxen,
oxaprozin, d¥IEHenbutlzBemeids W&W%ﬁt%mébclaﬁeﬁ’dﬁd EI9FR Polag FIERSENGs called
sul i ndac, tetrahydrocannabinol, tramadol and tronetham ne;
[0087] ant i hel ni nkahoBhylls,oF prysarotenaidss andiiha nonpelerdwidnapasban carotenes.
hydr oxynapht hoat e, canmbendazol e, di chl orophen, ivennecfin,
mebendazol e, oxami qui ne, oxfendazol e, nmantel enbonate, prazi quant el ,
pyrantel enbonate and thiabendazol e; [0088£ant | -ast hnma agents, such
as Zi | eut on, 0032 r | ulTesmssuch asrcatotenrif aealeg and garatenaiddarizntine analy gongrrlly refer
al butem ; [0089] anti-bacterial agents, such as al atrofl oxacin,
azi thronyci n, balolinseme enfhedimenty phm@émnmounds T cagipagsiensiderived from a
ciprofloxacin HCL, clarithronycin, clofazimne, cloxacillin,
denecl ocycl i ne, mmﬂwm wrotemmy@pim Syﬂéhey-t- patetpmpidsn Jn some
et hi onam de, fnazolidone, grepafloxacin, impenem |evofloxacin,
| oref | oxaci n, nosthlicdiseats; lampeGIch asghmoighoid enalngiand casgtenoist derizativemay
norfl oxaci n, ofloxacin, rifanpiein, rifabutin, rifapentine,
spar f | oxaci n, spgernanam:iefe; tcsqhbmaltmmzmmﬁﬁ@',cmymmdwhibh\w synthetically
sul phaner azi ne, ul phacetam de, sul phadi azi ne, sul phafurazol e,
sul phanet hoxaz ol deriveddrgrh apyearatenoisd basediparsotcotmpoumds; thowenst, hrdyihiultimately
trovafl oxaci n, and vanconyein;

substantially resemble a carotenoid derived analog. In certain embodiments, terms

such as carotenoid analog and carotenoid derivative may generally refer to a synthetic
derivative of a naturally occurring carotenoid. Examples of carotenoids are provided
in the book “Carotenoids Handbook,” edited by G. Britton ef af, 2004, which is herein

incorporated by reference.

[00123] It will be evident to any skilled person how to choose the suitable carotenoid

compound for the purpose of the present development.

[00124] Examples of carotenoids include astaxanthin, zeaxanthin , lutein, lycopene,
beta-carotene.

[00125] Other non-limiting examples of naturally occurring carotenoids include:
Aaptopurpurin; Actinioerythrin; Actinioerythrol; Adonirubin; Adonixanthin; A.g.470;
A.g.471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin; Amarouciaxanthin A;

Amarouciaxanthin B; Anchovyxanthin; 3',4-Anhydrodiatoxanthin;
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[ 0090] anti-viral agents, such as abacavir, anprenavir, del avirdine,
efavirenz, indinavir, |amvudine, nelfinavir, nevirapine, ritonavir,
saqui navir, and stavudi ne; [0091]anti-depressants, such as
anoxapi ne, bupropion, citalopram clom pram ne, fluoxetine HO

Certraline Ho 1 +2bARRERY el i Rblaiabaibaltn ARGSGRS: 1 ne
cl onazepam ot nokAPRPH R ARl SihaR oSl A NGt T
par anet hadi one.  PRERERTRUR e HURORAT G SHE B SRR R AP BT de,
Ui oabat 11 ;[ ooobfamerm fanrageneeoes B Bkt Palteld: Jiatindbne
Fl uconazol o 11 BBELRS L4 gttt § Agor Ry e oo R R ORaR .

o1 binafi e 1101 oA P70 B s GBI B ORT APt

beta-Apo-2'-carotenal; beta-Apo-8'-carotenal; beta-Apo-10'-carotenal; beta-Apo-12'-

carotenal; beta~Apo-14'-carotenal; Apo-8,8'-carotenedial; 8'-Apo-beta- carotene-3,8'-
diol; 4"-Apo-beta-caroten-4'-oic acid; 8'-Apo-beta- caroten-8'-oic acid; 10'-Apo-beta-
caroten-10"-oic acid; 12'-Apo-beta- caroten-12'-oic acid; beta-Apo-2'-carotenoic acid;
beta-Apo-2'- carotenoic acid methylester; beta-Apo-8'-carotenoic acid; beta-Apo- 10'-
carotenoic acid; beta-Apo-12'-carotenoic acid; 8'-Apo-beta- caroten-3-ol; beta-Apo-2'-
carotenol; Apo-7-fiscoxanthinol; Apo-2~ lycopenal; Apo-3-lycopenal; Apo-6'
Iycopenal; Apo-8'-lycopenal; Apo-10'- violaxanthal; Apo-12'-violaxanthal;
Apoviolaxanthinal; Apo-2-zeaxanthinal; Apo-3-zeaxanthinal; Apo-4-zeaxanthinal;
Astacein; Astacene; Astacene dipalmitate; Astaxanthin; A;;terinic acid;
Asteroidenone; Asym. zeta- carotene; Aurochrome; Auroxanthin; Azafrin;
Azafrinaldehyde;

[0126] Bacterial phytoene; Bacterioerythrin alpha; Bacterioerythrin beta;
Bacteriopurpurin alpha; Bacterioruberin; alpha-Bacterioruberin; Bacterioruberin
diglycoside; Bacterioruberin monoglycoside; alpha-Bacterioruberin monomethyl
ether; Bisanhydrobacterioruberin; 3,4,3',4'-Bisdehydro-beta-carotene; —
Bisdehydrolycopene; 2,2'-Bis(4-hydroxy-3-methyl-2-butenyl)-beta,beta- carotene;
2,2-Bis[3-(glucosyloxy)-3-methylbutyl]-3,4,3',4-tetradehydro- 1,2,1',2'-tetrahydro-

psi,psi-carotene-1,1'-diol; 2,2'-Bis[4-(beta,D- glucopyranosyloxy)-3-methyl-2-
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[ 0094] anti - gout agents, such as allopurinol, probenecid and

sul phi npyrazone; [0095]anti-tnalarials, such as anodi aqui ne,

chl oroqui ne, . chl orproguani| HCl, hal of antdne HCl, nefl oqui ne HO,
proguani | HC, pyrimetham ne and quinine sulfate; [0096]anti-m graine

OIS, S o0 A BB RE SRR A AL
gﬁl ?n:ifi lp[ o [ B b%?n%%%rtg%a?;??#-- sl B ”Ccthﬁ%gbuawaﬁiw@tew
HC1,
br o de. | oxypherEyEIFIt NE DA, ??nlsﬁwﬁﬁa@?f°4$-f%e%§y§h-955n§@ﬁ%a§"e?c
agents and | mmn%ls,p %51% ne-?tl'sdlolséjﬁ t131sa(§-1nen(.{:1‘§,r{1£)gu’aany Helyl)srim[gpesi]-caxotene; 2,2- _

Bis(3-methyl-2-butenyl-3,4,3'4"-tetradehydro-1,2-dihydro-psi,psi -caroten-1-0l; 2,2'-

“Bis(3-methyl-2-butenyl)-3,4,3",4'-tetradehydro-1,2,1', 2'-tetrahydro-psi,psi-carotene-
1,1’-diol; 2,2'-Bis(3-methyl-2-butenyl) -1,2,1°,2"-tetrahydro-psi,psi-carotene-1,1'-diol;
2,2"-Bis(O-methyl-5- C-methylpentosyloxy)-3,4,3',4'-tetradehydro-1,2,1',2'-
tetrahydropsi, psi-carotene-1,1'-diol; 3,3‘-]§is(rhamnosyloxy)-b eta,beta-carotene; 2,2'-
Bis(rhamnosyldxy) -3,4,3' 4'-tetradehydro-1,2,1',2"-tetrahydro-psi, psi-carotene-1,1"

diol; Bixin;

[0127] Caloxanthin; Calthaxanthin; Canthaxanthin; Capsanthin; Capsanthin epoxide;
Capsanthinone; Capsanthone; Capsochrome; Capsorubin; Capsorubindione;
Capsorubone; Carangoxanthin; 16'-Carboxyl-3',4"-dehydro- gamma-carotene;
Carcinoxanthin; Caricaxanthin; beta-Carotenal; psi, psi-Caroten-20-al; Carotene;
Carotene X; alpha-Carotene; beta- Carotene; beta,beta-Carotene; beta,gamma-
Carotene; beta,[epsi]- Carotene; beta,[phi]-Carotene; beta,psi-Carotene; gamma-
Carotene; gamma,gamma-Carotene; gamma,psi-Carotene; [delta]-Carotene; [epsi] -
Carotene; [epsi] (1)-Carotene; [epsi],[epsi]-Carotene; [epsi],psi -Carotene; zeta-
Carotene; zeta-Carotene, asym.; eta-Carotene; [theta]-Carotene; xi-Carotene; [phi]-
Carotene; [phi],[phi]-Carotene; [phi],X-Carotene; [phi] psi-Carotene; X,X-Carotene;
psi-Carotene; psi,alpha-Carotene; psi,psi-Carotene; [theta]-Carotene; beta- Carotene-
5,6,5'6'-diepoxide; beta-Carotene 5,8,5',8"-diepoxide; beta, beta-Carotene-2,2"-diol;

beta,beta-Carotene-2,3-diol; beta,beta- Carotene-3,4-diol; beta,beta-Carotene-3,3'-
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ansacrine, azathioprine, bicalutam de, bisantrene, busulfan,
canpt ot heci n, capecitabine, chloranbucil, cyclosporin, dacarbazine,
el lipticine, estranustine, etopo side, irinotecan, |onustine,
mel phal an, nercaptopurine, nmethotrexate, mtomycin, mtotane,

T onantone  THAE USSR el S i, 225

procar bazi ne HCL,’sirol'Ttnhus, tacro

teni posi de, testolaclgaeyol BRONEEANIHO) 1 Bl bALAIELANE. £hidig!

[ 0099j ant i - prot 6zoal  &agen ovaduon enzni dazol &,

cl 1 oqui nol . " decpauy ik fe. Slohodanel Bk s pales | ANl cat o

.. . B,
dinitolmde, fu ne, net’roni Nl raorazo urazone,

Lol 0G0 A S5 ABIE B Bi o

aripiprazole, cl _ rprast _ oper1dol, l
I s AR T T
S R T A N e
par i cal i tol, and, 1 oYl LNONLACL ks LOORIZLAS e Rl carBliEll A
dione; beta,[phil-Carotene-3,4- dione; psi,psi-Carotene-4,4'-dione; alpha-Carotene
5,6-epoxide; beta-Carotene 5,6-epoxide; zeta-Carotene epoxide; Carotene oxide;
beta,beta-Carotene-3,4,3',4'-tetrol; beta,beta-Carotene-2,3,2',3'- tetrol; beta,beta-
Carotene-3,4,3' 4'-tetrone; chi,chi-Carotene-3, 6,3',6"-tetrone; beta,beta~-Carotene-
2,3,2'-triol; beta,beta- Carotene-2,3,3'-triol; beta,beta-Carotene-3,4,3'-triol; beta,beta-
Carotene-3,4,4'-triol; beta,[epsi]-Carotene-3,4,3'-triol; beta,[epsi]- Carotene-3,19,3"
triol; beta,[epsi]-Carotene-3,20,3'-triol; beta, beta-Carotene-3,4,4'-trione; beta,beta-
Caroten-2-0l; beta,beta- Caroten-3-ol; beta,beta-Caroten-4-ol; beta,[epsi}-Caroten-2-
ol; beta,[epsi]-Caroten-3-ol; beta,[epsi]-Caroten-3'-ol; beta,[epsi]- Caroten-4-ol;
beta,[phi]-Caroten-3-0l; beta,X-Caroten-3-o0l; beta, psi-Caroten-3-oi; beta,psi-
Caroten-4'-ol; [epsi],pst-Caroten-3-ol; [phi],[phi]-Caroten-3-ol; [phi],[phi]-Caroten-
_ 16-ol; [phi],[phi]-Carofen- 20-ol; Carotenonaldehyd; Eeta-Cantenone; beta,beta-
Caroten-2-one; beta,beta-Caroten-4-one; beta,[epsi]-Caroten-2-one; beta,[epsi]-
Caroten-4-one; beta,psi-Caroten4-one; gamma-Caroten-4-one; alpha- Carotone;
Celaxanthin; Chiriquixanthin A; Chiriquixanthin B; Chlorellaxanthin; Chlorobactene;
Chloroxanthin; Chrysanthemaxanthin; Citranaxanthin; alpha-Citraurin; beta-Citraurin;
beta-Citraurinene; beta-Citraurinol; Citroxanthin; Compound X; C.p.:

Corynebacterium poinsettiae; Corynexanthin; Corynexanthin glucoside; C.p.; C.p.;
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[ 001031anxi ol ytics, sedatives, hypnotks and neurol eptks, such as

al prazol am anyl obarbi tone, barbitone, bentazepam bromzepam
bronperi dol, brotizolam butobarbitone, carbromal, chlorchazepoxide,
cbl onnet hi azol e, chl or pronazi ne, chl orprothi xene, cl onazepam

cl obazam cloti gz
fluani sone, ftunitfazepa

f I uphent hi xol

& 5P BfBoetint 2

P Pt CESRRE PR RE o et e,

2

| or ﬁz epalm | onné %%gﬁgnﬁtﬂ}!r%{tf gﬁ‘g%ﬁl g%%gﬁﬁ%ﬁ%ﬁ%?@i%%ﬁ %&gﬁ%@}mcsﬂ
N e e
Sertindol o sul rorRE iR RGRaRR: O BHrRE (HuolapfRE sovelnitiomnsy setm

and zopi cl one;
bet anet hasone,
dexanet hasone,

M R R D e L

fludrocortiso acetate, flunisolide, fluocortaolone,
fluticasone pro 'W%@“ﬁ%?’ggﬂ?t?’fag e C%@Wﬁ'b‘?;ég’ﬁ??&fp&’%‘? ; beta-

pr edni sol one,

pr edni sopne ﬁnd trianeinol one; [00105] anti-par ki nsoni an

agents, such as ERINEREN

gptog;qxrglﬂﬁ é,ﬁﬁiﬁ' digeox SQ}qyap&nthin 5,6,5',8' diepoxide;
Cryptoxanthin 5,8, 5',8' diepoxide; Cryptoxanthin 5,6-epoxide; Cryptoxanthin 5,8-
epoxide; Cryptoxanthol; Cucurbitaxanthin; Cyclic zeta-carotene; Cynthiaxanthin;
Decahydro-beta-carotene; 1,2,7,8,11,12,7,8',11',12"- Decahydro-psi,psi-carotene;
7,8,11,12,15,7',8',11',12",15' Decahydto- psi,psi-carotene; 1,2,7,8,11,12,7',8",11',12'-
Decahydro-psi,psi- caroten-1-ol; Decahydrolycopene; Decaprenoxanthin;
Decaprenoxanthin diglucoside; Decaprenoxanthin monoglucoside;
Deepoxyneoxanthin; Dehydro- see also Bisdehydro-, Didehydro-,
MonodehydroDehydroadonirubin; Dehydroadonixanthin; Dehydrocarotene IT;
Dehydrocarotene III; Dehydro- beta-carotene; 3,4-Dehydro-beta-carotene; 3',4'-
Dehydro-gamma- carotene; 3',4'-Dehydrocryptoxanthin; Dehydrogenans-F;
Dehydrogenans-P; Dehydrogenans-P; Dehydrogenans-P; Dehydrogenans-P 439
mono-QH; dehydrogenans-Phytoene; dehydrogenans-Phytofluene;
Dehydrohydroxyechinenone; 3*-Dehydrolutein; 3,4-Dehydrolycopen-16-al;
Dehydrolycopene; 3,4-Dehydrolycopene; 15,15'-Dehydrolycopersene; 7.8, 11', 12-
Dehydrononapreno xanthin; 11',12'-Dehydrononaprenoxanthin; 3',4'- Dehydro-17 '(or
18')-0x0-gamma-carotene; Dehydropapilioerythrin; 11,12- Dehydrophytoene; 11',12'-
Dehydrophytoene; 2'-Dehydroplectaniaxanthin; Dehydroretrocarotene; 3,4-

Dehydrorhodopin; Dehydrorhodovibrin; 3'4'- Dehydrorubixanthin; Dehydrosqualene;
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| i suride nal eate, pram pexole, ropinirole HO and tol capone;

[ 00106] gastroi ntesti nal agents, such as bisacodyl, cinetidine,

ci sapri de, di phenoxylate HCl, donperidone, fanotidine, |ansoprazole,
| oper am de, nesal azi ne, nizatidine, oneprazole, ondansetron HCL,

b I di X |t di HC. | phasal azine: .
(001071 1 cer at ol e b8 Dbty PR SRR DBfemyicier) phagicare
calcitriol, cholecaleiferot ergacal cifero tre,inatﬁ_ﬁ.eéjliln | ds,
Targretin, and taefgfgefnécﬁ%t,ﬁm{%%ﬁgﬁeﬁ b ?ff’lf%dgxaﬁ%:ﬁr:lﬂé’xgtéﬁt sl? S @.\;?mgs
t in, b . brate, ' ' i. D Lb | .of I, ,
T e ot b A pEA AR RO bR o B2

simastatin; [0Q100] ruscle, el BXANL S erd Y3l s SAhAOA SR Sk RN

Diapocarotene-6,6'-dioic acid; 8,8'-Diapocarotene-8,8'-dioic acid; 4,4'-Diapocaroten-
4-oic acid; 4,4'-Diaponeurosporene; 4,4'- Diaponeurosporen-4-oic acid; 4,4'-
Diapophytoene; 4,4'-Diapophytofluene; 4, 4'-Diapo-7,8,11,12-tetrahydro lycopene;
Diatoxanthin; Didehydro-, see also Dehydro-, Monodehydro 3',4'-Didehydro-2'-apo-
beta-caroten-2"-al; 3',4'-Didehydro-2'-apo-beta-caroten-2'-ol; 7,8- :
Didehydroastaxanthin; 3', 4-Didehydro-beta,psi-caroten-16"-al; 3,4-Didehydro-
psi,psi- caroten-16-al; 3,4-Didehydro-beta,beta-carotene; 4,4'-Didehydro-beta -
carotene; 3,4-Didehydro-beta,[epsi]-carotene; 3,4-Didehydro-beta, [phi]-carotene;
3,4-Didehydro-beta,X-carotene; 3',4*-Didehydro-beta, psi-carotene; 3',4'-Didehydro-
gamma,psi-carotene; 7,8-Didehydro- [phi],[phi]-carotene; 7,8-Didehydro-[phil,X-
carotene; 3,4-Didehydro-psi, psi-carotene; 7,8-Didehydro-beta,beta-carotene-3,3"-diol;
7,8- Didehydro-beta,[epsi]-carotene-3,3'-diol; 3,4-Didehydro-beta,beta- carotene-2,2'-
dione; 3'4'-Didehydro-beta,psi-caroten-16'-oic acid; 3',4'-Didehydro-beta,beta-
caroten-3-ol; 3',4-Didehydro-beta,beta- caroten-4-ol; 7,8-Didehydro-beta,[epsi]-
caroten-3-ol; 7,8-Didehydro- beta,[phi]-caroten-3-ol; 7,8-Didehydro-beta,X-caroten-
3-ol; 3',4'"- Didehydro-beta,psi-caroten-3-ol; 3',4' Didehydro-beta,psi-caroten- 16'-ol;
3'.4'-Didehydro-beta,psi-caroten-18'-ol; 3',4'-Didehydro- beta,beta-caroten-4-one;

3' 4'-Didehydro-beta,psi-caroten-4-one; 7',8'-Didehydro-beta,beta-carotene 3,4,3-triol;
3,4-Didehydro-1,2- dihydro-psi,psi-carotene; 3,4-Didehydro-1,2-dihydro-psi,psi-
caroten-20-al; 6,7-Didehydro-5,6-dihydro-beta,beta-carotene-3,3"-diol; 3',4'-

Didehydro-1',2'-dihydro-beta,psi-carotene-3,1'-diol; 3',4'- Didehydro-1',2'-dihydro-
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[00110] nutritional agents, such as calcitriol, carotenes,

di hydrotachysterol, essential fatty acids, non-essential fatty acids,
phytonadiol, vitamn A vitamn B.sub.2, vitamn D, vitamn E and
vitamn I C, [00111] opi oi d anal gesics, such as codei ne,

dext r opr opoxyphene, di anor phi ne

h 0 f ent anyl
mept azi nol , et HERENCATHFIHN WOk %ﬁT%%ﬁ)‘Fﬁﬁgﬁg% e&"‘zﬁ%‘?%%tme“‘ 2-
[00112] sex hornopes, such as clom phene citrate, cortisqne acetate,
danazol , dehydr dié?ﬂea}aﬁp&epléqlﬁﬂg dihydror PSHPSISEPER 3Td1°1¢7n§s]?1€?1W@F@'5 6-
qudrocortlsone | uoxynest er one,, medr ox 0gest er op
negestrol acet at‘BhY betfo parotﬁ%q—?h@ﬁ £ égtf"i 7éﬁ{9ﬁ]3dr%ﬁg@ﬁ’ﬁ§@%€§a@ﬁ'é'
norgestrel, oestradiol, conjugated estrogen pr ggest er one .
ri mexol one, st arf@PEme;S s3s‘fl'+°JI1 He%Llidshydr ?éé%@@’f‘@rb?ﬁé”&rfﬁmﬁq oh-dHsiol; 34

[00113] stimul ants, such as _anphet am ne, dexg nphet am | .
dexf enf | ur am ne, ﬂ@w@odr»%rﬁl}ﬁéma%ﬁh%r%ﬁs »2'- triol; i 15'Dldehyd10 12

dihydro-beta,psi-caroten-2'-0l; 3',4'- Didehydro-1',2'-dihydro-beta,psi-caroten-1"-ol;
3'4"-Didehydro-1',2'- dihydro-beta,psi-caroten-2'-0l; 3,4-Didehydro-1,2-dihydro-
psi,psi- caroten-1-ol; 3',4'-Didehydro-18'-hydroxy-gamma-carotene; 7,8-
Didehydroisorenieratene; 3',4'-Didehydro-4-keto-gamma-carotene; 7,8-
Didehydrorenieratene; 4',5"-Didehydro-4,5'-retro-beta,beta-carotene; 4',5'-Didehydro-
4,5"-retro-beta,psi-carotene; Didehydroretro-gamma- carotene; 4',5-Didehydro-4,5'™-
retro-beta,beta-carotene-3,3'-diol; 4', 5-Didehydro-4,5'-retro-beta, beta-carotene-3,3'-
dione; 10',11"- Didehydro-5,8,11',12' tetrahydro-10'-apo-beta-carotene-3,5,8-triol; 6',
7'"-Didehydro-5,6,5',6' tetrahydro-beta,beta-carotene-3,5,6,3',5'- pentol; 6,7-
Didehydro-5,6,5',6"-tetra hydro-beta,beta-carotene-3,5,3", 5’ tetrol; 3,4-Didehydro-
1,2,7',8'-tetra hydro-psi,psi-caroten-1-ol; Didehydrotrikentriorhodin; 7,8-
Didehydrozeaxanthin; Didemethylated spirilloxanthin; 1,2,1',2'-Diepoxy-2,2'-b is (3-
hydroxy-3-methylbutyl)3,4- didehydro-1,2,1',2'-tetrahydro-psi,psi-carotene; Diepoxy-
beta- carotene; 5,8,5',8'-Diepoxycryptoxanthin; 5,6,5',6'-Diepoxy-3,6,5',6"- tetrahydro-
beta,beta-carotene; 5,6,5',8'-Diepoxy-5,6,5',8'tetrahydro- beta,beta-carotene; 5,8,5',8'-
Diepoxy-5,8,5",8'tetrahydro-beta, beta-carotene; 5,6,5',6'-Diepoxy-5,6,5',6'-tetrahydro-
beta,beta- carotene-3,3"-diol; 5,6,5',8"-Diepoxy-5,6,5',8'tetrahydro-beta,beta~ carotene-
3,3'-dio}; 5,8,5',8"-Diepoxy-5,8,5,8'tetrahydro-beta,beta- carotene-3,3'-diol; 5,6,5',6'-
Diepoxy-5,6,5',6'tetrahydro-beta,beta- caroten-3-0l; 5,6,5',8'-Diepoxy-

5,6,5',8'tetrahydro-beta,beta-caroten- 3-0l; 5,8,5',8'-Diepoxy-5,8,5',8'tetrahydro-
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[00114] drugs for
aur anof i n, aurot

rheumatoid arthritis such as nethotrexate,
hi ogl ucose and gol d sodi um thi omal ate; [00115] drugs

for osteoporosis such as al endronate and ral oxi fene; [00116]1 ocal
anest hetics; [00117] anti-herpes drugs such as acyclovir, valacyclovir

arani setr on: - 43 A IR T B PRl 3G i

Plantin,

€

ant hocyani di ns aﬁ%eﬁm:{%?ﬁ%%‘-idﬁﬁécarotene-s,skdioate; Di-(beta,D-glucopyranosyi)-4,4'-

diapocarotene-4,4'-dioate; Diglucosy! 8,8'-diapocarotene-8,8'-dioate;
Dihydroanhydrorhodovibrin; 9',10"-Dihydro-9'-apo-beta-carotene-3,9'- dione; 9',10'-
Dihydro-9"-apo-[epsil-carotene-3,9'-dione; 7',8'-Dihydro-7'- apo-beta-caroten-8'-one;
5'.6'-Dihydro-5"-apo-18'-nor-beta-caroten-6'- one; 7,8-Dihydroastaxanthin; beta-
Dihydrocarotene; 1,1-Dihydro-beta- carotene; 3,4-Dihydro-beta-carotene; 7,7'-
Dihydro-beta-carotene; 7', 8'-Dihydro-beta,psi-carotene; 7',8'-Dihydro-gamma-
carotene; 7',8'- Dihydro-gamma,psi-carotene; 7',8"-Dihydro-[delta]-carotene; 7',8'-
Dihydro-[epsi],psi-carotene; 1,2-Dihydro-zeta-carotene; 1,2-Dihydro- psi,psi-
carotene; 7,8-Dihydro-psi,psi-carotene; 7,8-Dihydro-beta ,beta-carotene 3,3'-diol;
7',8"-Dihydro-beta,psi-carotene 3,17'- diol; 9‘,10'—Dihydro-beta,psi—carotene-3,l7'-diol;
7',8'-Dihydro- [epsil,psi-carotene-3,17'-diol; 1,2-Dihydro-psi,psi-carotene-1,20- diol;
5,6-Dihydro-beta,beta-carotene 3,5,6,3'-tetrol; 5,6-Dihydro- beta,beta-carotene 3,5,3'-
trio}; 1',2'-Dihydro-beta,psi-caroten 1'-ol; 7',8'-Dihydro-beta,psi-caroten 3-ol; 1',2'-
Dihydro-[phi],psi- caroten-1'-ol; 1,2-Dihydro-psi,psi-caroten-1-ol; 5,6-Dihiydro-beta,
beta-carotene-3,5,6,3'-tetrol; 5,6-Dihydro-beta,[epsi]-carotene-3,5,6, 3'-tetrol; 7,8 (or
7',8)-Dihydrodecaprenoxanthin monoglucoside; 1',2- Dihydro-3',4'-dehydro-3,1'-
dihydroxy-gamma-carotene; 1,2-Dihydro-3,4- dehydrolycopene; 1,2-Dihydro-3,4-
dehydro-1-OH-lycopene; 7,8-Dihydro-4,4'- diapocarotene; 7',8"-Dihydro-4,4'-
diapocaroten-4-al; 7',8'-Dihydro-4,4'- diapocaroten-4-oic acid; 1',2"-Dihydro-3',4'-
didehydro-3,1'-dihydroxy- gamma-caroten-2'yl thamnoside; 1',2-Dihydro-1',2"-
dihydroxy-4- ketotorulene; 1',2'-Dihydro-3,1'-dihydroxytorulene glucoside; 1',2'-
Dihydro-3,1'-dihydroxytorulene thammoside; 1',2"-Dihydro-4,2'- diketotorulene; 3'-

Dihydro-[boxH]-doradecin; 1',2'-Dihydro-1'-glucosyl-3, 4-dehydrotorulene; 1',2'-
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proant hocyani di ns; flavan-3-ols; flavonols; flavones; flavanones;

| sof | avanones; salts and esters thereof. This devel opnent is however,
not limted to flavonoid conpounds isolated fromplant, part of plant
or extracts of Astragal us Menbranaceus, but enconpasses any suitable

1 avono'd compog 54l a4 e anbus i 5506, SO Gl 1o
re oot (oo RSP AT B st bt
cntent o Fonsdi P RenA SRS "o HC L 7 08
goul T c11oncoFBar DB g PRy e LRSS »
them herew th i d%ﬁ’?%@?%r g&@i}ayprgﬁggyﬁoggf%%?&%‘e% gg%’gs%ﬁi}lggé‘hﬂy?%? 'ff'}ny
sl 11 e person fow (o ehocae (i, WL SRl aiongld SUUOL o
cxarnl 1 avonal | compotnds,tor LbS pHeReRe oL LHE SEESSEL
ebveratrol | and iy iceEe Lo bR el mstan bt gl R e ycopene;
phsph: ¢ pat B Sl PP M PR s o
ger anyt Geravy o kool o B i
nonpol ar hydroci?- O@ﬁﬁt”é‘g‘gg%; ?%ﬁ%}ﬁ@%ﬁﬁﬁ-% %é%{'r%bﬂgtﬁoied

anal og and carotenoi d_derivative ma ner a | f
g I%ﬂydrophytoene; 1,5-Dihydtop¥ytg uene;%’, '-%il[y%m%ﬁytoﬂuene; 7,8~ Dihydro-

8,7-tetro-beta,beta-carotene; 7',8-Dihydrorhodovibrin; 7,8 (or 7,8')-
Dihydrosarcinaxanthin; 3,4-Dihydrospheroidene; 11',12'- Dihydrospheroidene; 3,4-
Dihydrospirilloxanthin; 3,3'- Dihydroxycanthaxanthin; 3,3'-Dihydroxy-alpha-
carotene; 3,4-Dihydroxy- beta-carotene; 2,3-Dihydroxy-beta,beta-carotene-4,4'-dione;
3,3« Dihydroxy-[epsi]-carotene; 2,3'-Dihydroxy-beta,beta-carotene-4,4'- dione; 3,3'-
Dihydroxy-beta,beta-carotene-4.4'-dione; 3,3'-Dihydroxy- beta,[epsi]-carotene-4,2'-
dione; 3,3"-Dihydroxy-beta,chi-carotene-4, 6'-dione; 3,3'-Dihydroxy-chi,chi-carotene-
6,6'-dione; 2,3-Dihydroxy- beta beta-caroten-4-one; 3,3'-Dihydroxy-beta, beta-
caroten-4-one; 3,2'-Dihydroxy-beta,[epsil-caroten-4-one; 3,3'-Dihydroxy-beta,[epsi]-
caroten-4-one; 3,3'-Dihydroxy-beta,chi-caroten-6'-one; 3,8-Dihydroxy- chi,X-caroten-
6-one; 3,3'-Dihydroxydehydro-beta-carotene; 3,3'- Dihydroxy-7,8-dehydro-beta-
carotene; 3,3'-Dihydroxy-7,8,7',8'-dehydro- beta-carotene; 3,3'-Dihydroxy-7,8-

dehydro-beta-carotene-5',6'-epoxide; 3,3'-Dihydroxy-2,3-didehydro-beta,beta-
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to in sone enbodi nents chem cal conpounds or conpositions derived
froma naturally occurring carotenoid or sinply to synthetic
carotenoids. In sone enbodi nents, ternms such as carotenoid anal og and
carotenoi d derivative may generally refer to chem cal conpounds or

conpositions mhlch are s nthetic derl on- car ot eno

based parent con{&d ’BR%QQFDM L}{'ngﬁfsf&%?tagﬁbg?aﬁ?%ﬂr ne;
resemble a car oten0| er| ved aI o n certa pepts, terns
such as carotenoigd- ’E?@y'aﬁdil g%f’ é\t‘;l ‘gign‘?’rg’;’ -HREP- Ryj-
refer to a synthetic_derivyative of a naturall t enoi d.
Exanpl es of car o‘i@%ﬁhﬂg’eﬁﬁémﬁmﬂéﬂlea%%d@ B8 i@?‘&'ﬁ\%’hg?ﬁ eta-caroten-
Handbook," edited by G _Britton et al which is here

i ncor por at ed by 4‘8?9@?6@’53"1’?’(70'{%]‘1?]9?% IPEI"& }1’5@ %‘Ptﬁb'ﬁ'f’n%é 3&9933’@?1‘3[‘? &
person how to chogse_the suitable carotenogid coqigund f&é t he purpose
of the present odddwdsmetadersileeretenyoushst-BLygrt b ot dshyigshl, Fepgleo-
astaxanthin, zeaxanthin , lutein, |ycopene, beta-carotene.

[00125] &x her nonee %ﬁt]?lh@if@%im%ld@hi@m éidﬁwéqotbyt%@éﬂmmﬁge drdeendlds
i ncl ude: Aapt opur urin; Actinioerythrin, Actinioerythrol; Adonirubin;
Adoni xant hi n; A BIHdEX- ASqideRydro AuHbydabd ghi-rotanet§F enst i rbibydrory.

Al | oxant hi n; Amaroum axanthin A Amarouci axanthin B; Anchovyxant hi n;
3',4'-An hydr odi at'@'xdidahydiprd’2’ -dihydro-beta,psi-caroten-4-one; 1',2'- Dihydroxy-3"4'-didehydro-

1',2'-dihydro-beta,psi-caroten-4-one; 3,5- Dihydroxy-6,7-didehydro-5,6,7,8'-
tetrahydro-7'-apo-beta-caroten-8'-one; 6,3'-Dihydroxy-7',8'-didehydro-5,6,7,8-
tetrahydro-beta,beta-carotene- 3,8-dione; 3,3'-Dihydroxy-5,8,5',8'-diepoxy-beta-
 carotens; 5,6~ Dihydroxy-5,6-dihydro-10"-apo-beta-caroten-10"-al; 5,6-Dihydroxy-5,6-
dihydro-10'-apo-beta-caroten-10"oic acid; 5,6-Dihydroxy-5,6-dihydro 12*-apo-beta-
caroten-12"-oic acid; 3,3'-Dihydroxy-7,8-dihydro-beta, beta-carotene-4,4'-dione; 3,1'-
Dihydroxy-1',2'-dihydrotorulene; 1',2'- Dihydroxy-1',2"-dihydrotorulene; 3,3'-
Dihydroxy-4,4'-diketo-beta-~ carotene; 3,3'-Dihydroxy-2,2"-dinor-beta,beta-carotene-
4 4'-dione-3, 3'-diacylate; 3,19-Dihydroxy-3',6'-dioxo-7,8-didehyro-beta,chi- caroten-
17-al; 1,1'-Dihydroxy-2,2'-dirhamnosyl-1,2,1',2tetrahydro-3,4, 3',4'-
tetrahydrolycopene; 3,3'-Dihydroxyechinenone; 3,3'-Dihydroxy-5,6- epoxy-
alphacarotene; 3,3"-Dihydroxy-5,8-epoxy-alpha-carotene; 3,3'- Dihydroxy-3,6-epoxy-
beta-carotene; 3,3'-Dihydroxy-3,8-epoxy-beta- carotene; 2-(Dihydroxyisopentenyl)-
2'-isopentenyl-beta-carotene; 3,3'- Dihydroxyisorenieratene; 3,3'-Dihydroxy-4-keto-
gearotene; 3,3 Dihydroxyluteochrome; Dihydroxylycopene; 3,1'-Dihydroxy-2'-(5-C-
methylpentosyloxy)-3',4'-didehydro-1',2'-dihydro-beta,psi-caroten-4- one;

Dihydroxyneurosporene; 2',3'-Dihydroxy-2-nor-beta,beta-carotene- 3,4-dione; 3,3
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Anhydr odeoxyf | exi xant hi n; Anhydr oeschschol t ocant hi n; Anhydr ol ut ei n;
Anhydropericlinin; Anhydrorhodovi brin; Anhydrosaproxant hin;

Anhydr owar m ngol ; Anhydr owar m ngone; Ant heraxant hi n; Aphani ci n;
Aphani col ; Aphani n; Aphanol ; Aphani zophyl | ;

8' - - bet a- bet

12" “Apo- bet acar ot AL -noxﬁbﬁéﬁé’%-a&r?@; IE TR —
t -6' | 2. |

Dot a Apo- 3. car o?éaapfabé\%carp%b% TR LR e

bet a- -8' - b. t t bet

car ot nal © bet o KIDTHEBHERRRE - x&y R R Bt B iy drory-

8' - Apo- beta- car gt ene-

8' - Apo- bgt a- car éfen’ geiragp]gd%gﬁa Z%‘; O betdg'fi’gggagéfﬁwy%m‘i&?c%m d;
12' - 12' -
bet - Apo- 2 - ciffsé’wt@?r@werom?%ﬁqtﬁg«fa%mnsﬁﬁeﬁon%géﬁb hpogLoa s

aci d; beta-Apo- 10'- caroten0|'c aci d;_ heta- Apq- 12' -carqtenmg aci d;
8' - Apo- bet a- car @gté,[qetg-c@'pten%ﬁ 6@19!!5841’21“""3@&7 %)IIE}%IF“YJ 8,78 tetradehydro-
Apo- 7- f ucoxant hi nol ; - lycopenal ; Apo-3-]ycopenal

| ycopenal ; Apo- 8b9tPr§7%‘ﬁ§ﬂt§P'4‘°Aﬁ>d 1pihydspiysp &’ﬁa‘}ﬂt%“hydm'l ZA? 2"t°tfahydr°d‘
Apo-12' -vi ol axant hal ; Apovi ol axant hi nal ; Apo- 2- zeaxant hi nal
ApO- 3- zeaxant hi n&FPsixggEtene2esdiang; AiSh Ribydmgy-gs7'§- teﬁ@'ﬁ’é@éﬂ’o‘l&‘ﬂ%?d@ﬁe
dipal mtate; Astaxanthin; Asterinic acid. Asteroidenone;, Asym zeta-
carot ene; Aur ocheEAEn-6amepkd MPHydFoxyALAL rﬁ'ﬁﬁﬂn@@fﬁﬁﬁﬂmﬁéﬁ% ihydroxy-
[ 0126] Bact eri al phyt oene; Bacterioetythrin al pha; Bacteri oerytl ui n
beta; Bacteri opuﬁ;ﬁsﬁr,|6nte§$1}§ﬁ@“b98d?@tﬂé’ﬁﬁotfﬂﬁr&é' diope; Hf FHbydmayt7eh TS uber i n;
Bacteri oruberin diglycoside; Bacterioruberin nonoglycosi de; )
al pha- Bact eri or umwmﬂhme'éiﬁh@m 116 Ipihyde- @easpiotsne BT fiol;
3,4, 3,4 -Bi sdehydro-bet a-carotene;, Bi sdehydrol ycopene;
2, 2' - Bi s( 4- hydr o¥jket-rfge #lya Divxoner edigpe .2h Slikpidbaqteriorgbarins 3 driiketo-beta-
2,2' -Bi sp-(glucosyl oxy) -3-net hyl buty1]-3,4,3",4"-tetradehydro-
1,2,1',2' -t et r ahyaiptens; 44-Diketo-betar epraters; 44" Diketn-gmmapoaptens; £4'4- ( bet a, D-
gI ucopyranosyl oxy) - 3-met hyl-2-  but enyl kgamm, gam na-carot ene; 2,2'-
Bi s(4- hydr oxy- 3- Métetogimtiatagthin §.8) Dﬂgmdﬂa’d@dqwmﬂmﬁ*r@!ke@wm;s( 4-
hydr oxy- 3-met hy1l- 2- butenyl )-[epsi],[epsi] carotene;
2, 2' - Bi s(3- hydr oRjke®pirardixanthin; 3,3'—Diketoretro-beta-carotene; 3,3‘-Diketoreh-odehydro-beta-
nmet hyl butyl1- 3,4, 3" ,4'-tetradehydro-1, 2, 1", 21etrahydropsi, psi -
car ot ene- 1, 11- di edrptene; 2,2'-Diketospiritloxanthin; 4,4'-Diketo-7,8,7',8-tetrade hydrozeaxanthin;
2,2 -Bis(3-nmethyl-2-butenyl)-[epsi],[epsi]-carotene; 2,2'-
Bi s(3- et hy1- 2- baeDinpkei®xtbets beta-catotchesh ,d rdime thaxyd bety,(hpsil-padipes 8,3
-caroten-1-01; 2,2'-
Bi s( 3- met hy1- 2- biireetirdxy-gameaarotine; t3¢3(-Dixatelimyph 30 4'4leRydid-gamma-carotene; 1,1'-
2' -tetrahydro-psi, psi carotenel, 11-diol; 2,2'-Bis(3-nethyl-2-butenyl)
-1, 2,1, 24et r ahy Dimethedy; b dideydotlchE 277, Bihedtalyidro-1Ri,Bi-eBoteie) 1, FeDimethoby-
C- et hyl pent osyl oxy)-3,4, 3" ,4' -tetradehydro-1,2,1',2"'- tetrahydropsi,
psi - car ot ene- 1, 134dlidehydr3-12,H,B] B ¢ Headhiydeypkipsivdardiat- holee 1, 4-Riatetben 2 4-
2,2" -
Bi s(r hammosy| oxy fidéhydrc3l, 2442 tetenttyring-plsi psitaidtehs; 1A™-Dirsdthiosi3 th'-didpleydro-1,
psi-carotene-1,1"- cliol; Bixin; [0127] Cal oxant hi n; Cal t haxant hi n;
Cant haxant hi n; Capj$2utdtiahyidro-fa,psiaabotend-cagdyi-DametkCay s ik, H)1'2Hhexahydro-
Capsant hone; Capsochrone; Capsonbi n; Capsor ubi ndi one;

psi,psi-carotene; 1,1'-Dimethoxy-1,2,7,8,11,12,1'2'- octahydro-psi,psi-carotene; 1,1'-

Dimethoxy-3,4,3'4'-tetradehydro-1,2, 1',2"tetrahydro-psi,psi-carotene; 1,1'-

Dimethoxy-3,4,3',4'- tetradehydro-1,2,1',2'-tetrahydro-psi,psi-carotene-2,2'-dione;

-55.



Capsor ubone; Carm goxanthin; 16'-Carboxyl-3',4'-dehydro-

ganmma- car ot ene; Carci noxant hin; Caricaxanthin; beta-Carotenal; psi,
psi - Car ot en-20-al ; Carotene; Carotene X, al pha-Carotene;: beta-

Car otene; bet a, bet a- Car ot ene; bet a, gam naCar ot ene; beta,[epsi]-

S i s s
Sroiene, zfzﬁﬁf‘?%“’%"*%%é o
LEP:'J p%(;iCaC;?gege %‘B‘S o’ga} %‘?gngem%ad;? %?nge %‘% i

g}; gt ggregt gng 23 a&?‘i‘ﬂ%ﬂg@ e??ebet a g{ﬁg&sﬁgﬁ% g '%?%05 feﬂee6 G'bdé‘{a}f
g; g: 222_ 2 j di J ?I%‘meg’gféislb c?ﬁ?eg%g?:\g %ﬁme?ﬂoﬁﬁamsﬁé %%ba ene'_s 8-
Car ot ene- 3, 3' - didg‘?am gg@n%%paéﬁ?&gﬁée g’s’é%&mne 18’@?%“%& 3%3?’&43%’8’50'

3,3 -diol; _ Car ot |
[phi], I[|ghi k[cgfi'ﬂ%ﬁ[ - SI 18’?9(;1 S,%Q %gqamggfp Oéa'cllfé}{eérﬁéPéoné-O;@péré:seco-beta-

bet a, beta Car ot ene- 3, | - di aj tate;

bet a, [ epsq- Car otcé???n\’:l%sal' %?Bﬁﬁdi?@ %ﬁ%@%@ea Oppep'Aetrone;

Car ot ene- 2, 2' -di one; rotene 3,

bet a, bet aCar ot ened 4 1&" 13&3 %ézlﬂé M %Wg’i‘?el%a%414dlls fegyelo-15,15'seco-
[epsi],[epsi]- Carotene-3, 3" -dion bet a, chi - Car ot - ¢l i one;
bet a, X- Car ot ene- PS@SHC%?*%F*%QP‘?G%FI%‘&?PGF% ﬁ]@h"ttDamge"Hi’ g‘ﬁ%DO‘-’ad"cm
bet a, [ phi ] - Car ot ene-3, 4- di one; psi, Car ot ene- 4, 4' - di one;

al pha- Car ot ene @@%‘B‘H eaelﬂveéiea ¥9é1ﬂ’§‘5 6- epoxi de; zet a- Car ot ene
epoxi de; Carotene oxide; beta, beta-Carotene-3,4,31,41-tetrol;

bet a, bet a- Carotene-2,3,2',3'-" tetrol; '

bet a, bet aCar ot ene- 3, 4, 3 4 -tetrone;_chi,chi-Carotene-3

6,3 , 64et r ofM28lhet o, Hehingnong; gt’lﬁﬁé‘?‘eﬁmﬁ‘@méﬁpﬂ%@?’&m@&g Epilutein; 5,6-
Carotene 2,3,3 -triol; beta, beta-Carotene-3,4,3 -trio

bet a, bet aCar ot erﬁew-#phmwm 3 Sﬂew-%mmﬁét W@ef& -capotepd; il gt ;
beta, [epsi]- Carotene-3,19,3

bet a, [ epsi | - Car diveri12,78¢ 1327 ,$',ﬂb412' 49@%@0 psi,psi-carotene; 56-Ep°xy-7' 8-
bet a- Carotene-3,4,4' -trione; beta, betaCaroten-2-ol; beta,

Car ot en- 3- ol ; belidehysise-5,6cilivdrochetaghetst cargfenes3, 3{'@19&5}&}61@?%17‘@8711@6113@?0—5 8-
bet a, [ epsi] - Car ot en- 3- ol ; beta,[epsil-Caroten-3'-01; beta_(ghgpa]
Car of en 4- o ; elmAopwbeEapelei 43 gk Ttapmr- 1ot Sidre-1 g

psi - Car ot en- 3 ol ; beta, psi Caroten-4'-ol; pSI Caroten oI

[ phi ], [ phi ] - Car detampsiscagpten-R1ohis)6'Epewyt6, thid ,Glg,ﬁomrahydro-beta beta -

[ phi], [phi]-Caroten- 20-ol; Carotenonal dehyd bet a- Car ot enone;

bet a, bet aCar ot erfaRtened;s, 18 éora ODX-tetroad'S-Bpoxit-bJriadehydro-5,6,5',6'- tetrahydro-
bet a, [ epsi ] - Carot en- 2- one; bet aj epsi | Car ot en- 4- one;

bet a, psi - Car ot erheﬁ,bein@aw@awﬁéﬁ%bﬁ'eﬁ’ﬁmﬁ*diéﬁhwﬂm- 5,686t dro-

Cel axant hin; Chiriquixanthin Chiriquixanthin B; Chlorellaxanthin;
Chl or obact ene; Glladetoscanatens-3;5 3@1&8/%@9@@%%%@9@*&6:7 digehydeorB&Sldt-hi n;
al pha-Citraurin; beta-Ctraurin; beta-C traurinene; beta-Ctrauri noI ;
G troxant hi n; Cdefsbydobata,beta-patote@od, §/a‘et§iabﬁérﬁp@m-ﬁéidﬁyétoﬂi%@o-bm-
Cor ynexant hi n; Corynexant hi n gl ucosi de; C. Cp C.p.; Crocetin;
gamma- Cr ocet i n; cotsvedilPeliell §.8dirpntes. 8- d@w@eéﬂ WO@F@%@S?B 1@'sliaky 5,8~
Crocetin dinmet hyI ester; Crocetin gentiobiosyl glucosyl cliester;
Crocetin gl ucos\Bpoxes, Bwlhxﬁr@él'@w-b@-@t:@@neﬁ,lr%bd@gé.ﬁtﬁpom ﬁé-}?lihyéis;’c‘beta4
Crocetinsem al dehyde; Crocin; Crocoxanthin; Crustaxanthin;

O ypt ocapsi n; CibpptcetotepsdeEpc@ysiis: dilpidusbre beta-carotene; 5,6-Epoxy- 5,6-dihydro-
al phaCryptoeutreptiell anone; beta- Cryptoeutreptiellanone;
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7,8,7" ,8 -Dehydrozeaxant hin; 7,8- Dehydrozei noxant hi n; Denet hyl (at ed)
spher oi dene; Deoxyfl exi xant hin; Deoxylutein 1;

Deshydr oxydecapr enoxant hi n; Di adi nochrone; D adi noxant hi n;

D anhydr oeschschol t zxant hin; 4, 4' - Di apo- zet a-carotene; 4,4' -

5 o E hooenr o1 ohem bl BeRBE L BRED N e e en B
%D ZBSEE‘L%E&E::%%Beta,ﬁéli%%r%te‘é}fa&zom%;? SRS TR aftiend, Tartipoxy-
Di h f

B e 1 R el Dt e AT e 689 e

4' - Di apo-7, 8, 11

3 e o“@Hynﬁ%%&t&czratm&%%*l‘ysdﬁ'-ﬁﬁ%&éaspﬁv@%a‘gﬁiﬂ?é%fé-?%gé?ﬁ fn

cal ofenulgeg?/dr S B BR R B PB  1oh PRIy B! o
[phi koar ot ene! - %'%p%ﬁ”’ S E abbafdh 3 ety -%rdﬂgd@é%&%ﬂ?iii

o [ SE?P?ca?oeeé‘%n?s%QYo&%ﬁ%p e s i istors £ o 5 .

3, 4-Di dehydro-psi, psi-carote :

7, 8- Di dehydr o- beﬁ@xﬁ'étgad@éﬁhatbéﬁée@}ﬂﬂ°mﬁ 3',6trigls 5,6-Epoxy-5,6-dihydro-beta,
Di dehydro-beta, [ epsi]-carotene-3, 3 -djol; 4- Di dehydr o- bet a, bet a-
carotene-2, 2' - dbedestoten-2-al; 5&@@@&?@@@@5’“{&#‘“6@@?@?@1%8 Rpopy-28Fd
3,4 -Di dehydro bet a, bet acarot en-3-0 0- het a, bet a-
caroten-4-ol ; 7,@b Hfﬁéﬂﬁh‘ﬁﬁr@%@tﬁ&}%6!?!‘3@%@51%‘130 %qta EW‘@"ER*%?T%?@
beta,[phil-caroten 3-0l; 7,8-Didehydro-beta, X-caroten3-01; 31,4 -

Di dehydr o- bet a, pgpmcgé,qﬂmtg fa.psi~garotpn-3-ol; 5, 8- Epox:y-58 ydro-beta,psi-caroten-3-

Di dehydr o- bet a, psi -carot en3' , 4' - Di dehydr o- bet a, -caroten-18' -ol ;
3', 4' - Di dehydro- OIb%S'J@P%*t 33 ediysieeagy-alphggeroten; 5,6- poxy-5,3'-dihydroxy-
3',4' -Di dehydro- bet a, - car ot en- 4- one;

7', 8' - Di dehydro- Badldigde faﬁi,ﬁa"r Srietraleydmdzbetabetarcpgion-89ne. 5o FoRy3-3= 1, 2-
dlhydro psi, psi - car ot ene;

3, 4- Di dehydr o- 1, dibyiirewych&didetiydesT 6 Hendenl 0328 teinor-beta, beta- caroten-19411"-

6, 7- Di dehydr o- 5, 6- dt hydr o- bet a, bet a- car ot ene- 3.3 -diol; 31,41-

Di dehydro-1', 2' @lideﬂ:ﬁ'oEméY-éﬁp@h}fdéWd’tM@ﬂhﬂd@f—@T thydI%!LO Lt,20-trinor-

D dehydro-1', 2' -di hydro- beta, psi-carotene-11, 21-di o

3', 4' - Di dehydr o-bata, eza-camtﬂyhﬂ—' bl'ﬁbd@-ff@tatecérﬁrﬁw 38 @hydram?»é-dldehydro-
3, 4- Di dehydr o- 1, 2- di hydr o- , psi -carotene-1, 2-diol;

7', 8' - Di dehydr o- B,66dihyfirerj @it Qa@mar-m,bataﬁemtm-lzﬂmél'-@l@ Bagtate; 8.6rHppxy-
6, 7 D dehydr o- 5, 6- di hydr o- bet a, bet acar ot ene- 3, 5, 34ri ol ;

7', 8' - Di dehydr o-%3 eﬁhyldi'wcyérﬁodbﬁdr&bbfépb-ce@mtﬁém 5,8-Bpongted. 3 1ddydrogy-5.44 -
Di dehydro 11, 21-di hydro-beta, psi-carotne-2,1',2"- triol;

11, 16' - Di dehydr odinydr@'bctaathhgamtmﬁiena,Séﬁpomaa,a‘tdéwdmd16;,7',8’1t,ettnhydro-

Di dehydro-11, 21-di hydr o- bet a, psi - caroten-11-o01,;

3', 4' - Di dehydr o- tets,[Rpsil-ardigndl 161 Betide; p'-Epvay-81-@13-epoxyo B:methylbutyl)-2-(3-

3, 4- Di dehydr o-1, 2-di hydropsi, psi- caroten-1-ol;

31, 4' - Di dehydr o- hiygltoxbiydemesiyibupripd et -didehyteorig?, 1',2'- Btrahydro-psi,psi-caroten-1-ol; 1,2-
D dehydr oi soreni eratene; 31, 41-Di dehydr o- 4- ket o- ganmma- car ot ene; 7, 8-
Di dehydr or eni er aBpmg:1,24.8,8,8 - Bixehyidsod pe.pe;chtotene; tSySeEivay-d-iydiony-8'spobeime;
4' |5 -Di dehydro4,5' -retro-beta, psi-carotene; D dehydroretro-gama-
carotene; 4',5' - Brateh§dl;d; GEBOXy-5edihydred ¢rapebada-crasteteeh BY-8i0B 'S 8chpoky-3-
41, 5LDi dehydro-4,5' -retro-beta, beta-carotene-3, 3di one; 10',11'-

Di dehyt ho- 5, 8, 1 lydrds@*gainecatotede;S>8tEpoxppdydrexas, 8dihydrorfa -t carotemB'
6, 7'-Didehydro-5,6,5 ,6" tetrahydro-beta, beta-carotene-3,5,6, 31, 5¢c
pentol ; 6,7- D dahi,6HEpexy;Bhilrox§-5;4-dihydmo-10'-apo-beta-caroten-10'- al 502; 5,6-Epoxy-3-
hydr o- bet a, beta-carotene-3,5,3', 5 tetrol;
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di dehydr o- 3, 1' - di hydr oxy- gamma- car ot en- Tyl rhammoside; 1
,2'-Di hydro-1', 2" - di hydroxy-4- ketotorul ene;

1',2" -D hydro-3,1"-di hydroxytorul ene glucoside; 1"',62"-

Di hydro- 3, 11-di hydroxyt orul ene rhamosi de; 1',2'-Di hydro-4,2'-

di ket ot or ul ene, bgx dor adeci

1',2' - Di hydro-1' i&‘irﬂ’éyo€§%ﬂ‘§dl[° 2 W}B?ﬁ%@ﬂ'ﬁgﬁé 3, §-Epoxy-3-hydroxy-5,6,7,8

Di hydro 1' - gl ucosyl-4-ket ot orul en

Di hydr o- P- hydr ox}eﬁgm7éﬁf°§?féﬁ@°tei"8 "Z’eLS %W‘Hmhl 2-Epoxy-

hydr oxychi or obact ene :

|*, 2" - Di hydro- 2 4%& bl B8 ootelydrorpsbishearotrg: byERMR: bhf: 5{%%1 ;13 octahydro-
2 - Di hydro-1' - hydroxy- 3, 4- dehydr ot or ul epe 7'gl ucosi de;

Di hydro-1 '-hydr B%#’SWJ’R‘E‘E“S» b&nﬁﬁQ"Eﬂrse]tlelﬁé P SZW@VW@F‘B@T""“OEH‘Z"’I

hydr oxy- 4- ket ot or ul ene; ' -Di hydro-1 ' ket ot or ul ene

gl ucosi de; 1',2' ﬁWﬂWﬁiﬁeﬁ@@WbW%ﬁ%ﬁe%ﬁ@xﬁ“@ -Pi#fydico - p-

hydr ovt or ul ene gI ucosi de; 11,2'-Di hydrol' -hydraxytorol ene rhamosi de;
1 2°Di hydrol ycosmem@mtzna-wgdtpmly%@p@w— 5 6i5W e peth et gargtene-
Di hydr o- 1- nmet hox copen- 20-al ; dr orret hoxyl ycopene;
5 60 hydr oo 4 e ojésinchs GiF ruzdemm.ﬁv et
D| hydr oneur ospor ene; ydro 1-0H- 1y opene; 1 %dro 1

- OHtorul ene; 2vne; @aﬁr@mméﬁ g Wp@%%dmxbhﬁ @Wﬁ?‘ééﬂ%so fexahydro-

1, 2- Di hydrophyt oene; 11,2'- Di hydrophyt oene; Di hydr ophyt of | uene;
1',2' - Di hydr ophybm,bﬂwommﬁr@m? -acgtate' 19) W%@ame%@Eméﬁ%grtahw 6', 7-
7', 8" -Di hydrorhodovi bri n; (hs 7' ,8")- Dihydrosarci naxant hi n;

3, 4- Di hydr ospher diddéfééo-iﬂ, ;SIQ'* X@‘ﬁ?@?‘&b%@ﬂfm&%ﬂ 5%- Bpoxy-3,3',5"-

Di hydr OSpI rilloxanthin; 3,3'- hydr oxy cant haxant hi n;

3, 3' - Di hydr oxy- ahﬂﬂé@wﬁ%ﬁ@eh)@r W,ﬁa,’i@ﬁ-bségahyct@bﬁa,@atﬁﬂremﬁ-one 3'-acetate;
2, 3-Di hydr ov-bet a, bet a-carot ene-4,4' -di one; 3,3 -

Di hydr ov- [ epsi ] - 85-Bpewye.5.3-tahydmixtipcr didghydio: 56,5 st atrateydrot 194,26 tnor-

di one; 3,3'- Di hydroxy-beta, bet a-carotene-4, 4" -dione; 3,3 -Di hydrox
bet a, [ epsThcar ot Getebefa-garotenkl 8 ﬁ’ﬂ@eﬁﬁﬁmﬁéﬁyﬁ@@M? d@ah)@toeﬁa@fﬁy
6' -di one; 3,3'-Di hydroxy-chi, chi-carotene6, 6'-di one; 2, 3-D hydroxy-
bet a, bet a- car ot etetidbysie ] 0, B, 2)-tidirhetibeteratotond O Helisia Bercesate, Briipoxy-

3, 2' -Di hydroxy-beta, [ epsg-carotn-4-one; 3,3 -Di hydroxy-beta,[epsi]
car ot en- 4- one; 338,3-@ihgraxeX.$4087'S-bdxrbydeo-gamars, [ epsilosregter38-8reDb Sy dr oxy -
chi, X-carot en6-one; 3, 3" -D hydroxydehydro-bet a-carotene; 3,3'-

Di hydr oxy- 7, 8- deRpakyeeasatisios, bEpngzeagindin; Bedhyoliolipxgntiin g sehsclgsltzgtatheni; o-
bet a- carot ene; 3, 31-Di hydrov-7, 8-

dehydr o- bet a- car ¢tEthaxySieiagictacqpotine é-pne; 4'-Ethoxy-4-keto-beta-carotene; Euglenanone;

3, 3" -Di hydr oxy- 2, 3-di dehydr o- bet a, beta- carotene-4,4'-dione; 3,3 -

Di hydr oxy- 7, 8- di #eflychriomding Eajrigetanoss; ot ene- 4, 4' -di one; 3', 8" -

Di hydr oxy- 7, 8- di dehydr o- bet a, chi - carot ene-3', 6' - di one;

3, 3" - Di hydr og129] 2, 3- FavehyHawcheme; Ristrodiay Kiseranfhigfexixanthin;

3, 3" -Di hydroxy-7', 8" -di dehydro- bet a, bet a- car ot en4- one;
3, Di hydr oxy- 2 Faliadh:dmiayEtliaxdneiin Fristidellacamtiid; Foco¢hrome; Fucoxanthin;
3, D hydroxy- 2, 3- di dehydro-bet a, [ epsi kcar ot en- 4- one;

3, 6'-Di hydr oxy-7, 8-

di dehydr o- 6]{1]1730@ hy dr Gazasiteinthis beta, DaGantichiesyBetadD-ghic espkB, 8'2didjoecarotene-8,8'
D hydroxy- 7, 8-di dehydro-71, 8' di hydro- bet a, chi -carotene-6', 8 -di one;
3,1 - Dihydr oxy3d1,odte=(demieb1ysjﬂ hydibgeﬂBsmxbmﬂﬁanﬁmtoaylmsipoﬁmmmasm- one;
D hydroxy-3',4'-didehydro- 1',2'-di hydro-beta, psi-caroten-4-one; 3, 5-
Di hydr oxy- 6, 7- di diapytdfotend-8(-dioat& beta,D- Glucosyl hydrogen-4,4'-diapocarotene-4,4'-dioate;
t et r ahydr o- T- apo- bet a- car ot en- 8' - one;

6, 3' - Di hydr oxy- 74+ t3ta; DHGISdY B Ohvirdpenf 7' dihydro-4,4'-diapocarotene-4,4'-dioate; beta,D-

t et rahydr o- bet a, bet a- car ot ene- 3, 8-di one;

4' -
3 -

3, 8- D hydr oxy- 7' FiéoxshthieslyBircoxamttiol; X- car ot en- 6- one;
6'
d
h
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DThydr oxy- 2- nor - 13- bet a, bet a- car ot ene- 4, 4' - di one- 3- acyl at e;

3, 3' - Di hydr oxy- 2-nor 13- bet a, bet a- car ot ene4, 4' - di one- 3, 3' - di -acyl ate,
1, 2- Di hydr oxyphyt of | uene; Di |l ydroxypirardi xanthin; 3,3'- .
Dt hydr oxyr et ro-bet a- carotene; 3, 3'-Di hydroxy2, 3, 2',.34et radehydr o-

bet a, bet a- car ot efieghy g - lapdoarbl Bt boBy T Ghicosyt AbARCERY I 0-

bet a, bet a- car ot ene-474

3, 3' - Di hydr oxy- 243.2' 3! . ) i b A i :
di pahni Cat ;?x%, 3dl%%ﬁ§%?%§§§@%gw°%§“m§&g%%ﬁmﬁtl OnitsfIBey-44
tet dehydr obet aj: = r .]Kj;]" B _02( * o 5 = ene:

ot r adohydr o- 1 gdl%h%r&?éﬁcgﬁyﬁug k. ’%%%gpm 2 ggto-bha, o sarglenss .

tetradehydro-1, S, pSi - otene-2,2" - di c’)%e;

V-DY hyar by - 1. 2, TOSSSAPAE e B A B A LR s
o' Cetranycro- AR AropaneRe s bRREl g ol R g dlnbe
ZoacaroLone S, 17iol i DB e R AL AR B1S 0 e o

o e S AR5 sk B SRR B

Di ket opi r ar di xanj hi_n; 3' =D tLO- ' @ Ne; . . .
3,3 -Diketoretro 111*";’;/(11? qcﬁgfl%%gf%ﬁirg%ggmi’b;}’gh%%gos p‘?% PSPULERT i n;
4,4 -Diketo-7,8,4, .8 ~-te hydr ozeaxanthi n; Loyt g .
'3 701 ot hoy- haaSSpahEL R PR R SRRl L Gomtony12.diyro-beaps-
et a, (epsi Fcarotene; 3,3, Di.net hoxy.: ~carotene; 3' -.Di hoxy-
3 By o ouias tpeRATR RO AL RRE sy B!
B B s, SR Bfpa G ctons? 4 ofusosy oy RS 422 BRbfe5 10" O

3
b
3
1, 1' - Di net hoxy3, 4
7
d
1

', 8' -hexahydro-psi, psi - r-ten-,2-, - .1,.1]-Di met.hoxy:- 3, 4- ]
dehydro- 1 2, 10tssp? TR AR SRRk Brolen- 4-one 244
, 1' -Di met hoxy-3'_ 4' -di dehydro-1, . :
212 Lot rahy PP SR b B ko o B 7 g 1
- Qﬁﬁ?gf’[}gff :O’Sg%&@fﬁ@%@f&?@%ﬁéﬂuc%ﬁ}lé‘x%fn%m%’.iﬁu%n%: 224 Bydriy-3-
D met hoxy-3, 4, 3", 4. -tetradehydro-1, 2, \
D et ahydr G et e s St s Glipom gy Gemefsl 2 buteny2-
tetradehydro-1,2,1',2'-fetra ro- psl . psSi -.carotene: 2, 2' -di_one;

1,1'- Dfinet hoxy@%yéf,o’iv-g-zle!hyg%‘-rdbamﬁ}%8-@?%3?12%1%11-@?@%%319?‘-
1,11-Di net hoxy- 1,2,11, 2¢c tetrahydrq-psi, psi-carotene; )

1, 11- Di met hoxy- 1@129%Y19@'-3-rlfe&y}-aﬁyfavﬁl%é?ﬁﬂs Vl-'%g‘}tﬁ’tyg':@sﬂ’,[‘ﬂ’sﬂ‘°E¥P¥9ﬂ“é?‘013
1,11-Dinethoxy-1 2, 1',2" - tetrahydrolycopene,; i

1! - Di 1 net hoxy-A{31Cusossloxsy-ay meth il -Besowahme b Ag i ocet i n;
Di net hyl-6, 6' - di apocar ot ene- 6, 6' - di oat.e;, D net h¥|1-,8, 8' - o

di apocar ot ene- 8, '8 adghivder b2 L 'of Hempylppeintyrotens-&il -dHpla i umostlenes. 434" -
di oate; 2,2-Dinor-beta, bqt a-carotene-3,4,31 4ltetrone; D pnoxanthin;
3, 3'-Di cnd- 4- oxXeEelydeat g dihwiro-bytepissarolerss Glryaens; eRaraxantin, - dj one

5, 6- Dioxo-10' -apo-5, 6-seco-betacaroten-10"'-al;,

5,6,5', 6 - Dl%a8o- bet Helopwitbiaxagihiy Helenien; Fletsroxanthip;Hexadpgahydrolycopene;
7,8,11,12,13,14,15, 7' . 8, 11' 121 15' - Dodecahydro-13,15': 14 15

bi scycl o- 15, 15" -&38d445yEexadslvdrod. o metpp-betatste: catiensc by dridilgdissandro-

al pha- Dor adeci n; beta- Doradeci n; al pha- Doradexant hi n; ot

bet a- Dor adexant HISHRSI-G1RioRR} E21rthibA o Hexahyseopspssarotens; 4 2ah fii8hexahydro-

6- Epi karpoxanthin; 3'- Epilutein; »5,6- Epoxy-alpha-carotene;

5, 8- Epoxy- al pha-Rehpsitcareiene:d, Gl 1, 2% Hessydwogshrsi-eamteney 7,8,11,12,7,8-
Epoxy-1,2,7,8,11,12,71,81, 11", 12" - decah{?gr 0-_Psi_, psi -carotene;

5, 6- Epoxy- 7', 8' -Herpldr/ertapsscgogn-fpdl e Bol hlhdf Hexghyderhetropg-caoteailo| ;
5, 8- Epoxy- 7', 8' -di dehydro-5, 8-
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di hydr o- bet a, beta- carotene-3, 3" -diol;

| ', 2! - Epoxy- 31, 4' - di dehydr o- 1, 21- di hydr obet a, psi - caroten-2-ol;

51, 61- Epoxy- 6, 7-di dehydro-5, 6, 51, 61-tetrahydro-beta, beta -
carotene-3,5,19 (or 191) 3l-tetrol;

5', 6- Epoxy- 6, 7-di eh 9,.6.5 .6 - tetra

bet a, bet a- car ot ef814 851 I{ZFITI‘B‘PhYdBJ'P%PS“E?:TBé?IG’I73&1&317&:}{?"31‘3’&“"1’5“1’51'
56,5, 6 -tetrahydrobeta bet a- car ot ene- 3 i ol 3-acetate;

Epoxy- 6 7- di dehy GHeEs1GoL 7,84 1127 '&- r%%%ﬂﬁpwgnﬁé%T %M,i%g 5 31-
triol; 5, 6-Epoxy-5, 6-di hydro-12' -apo-betacar ot ene-3, 12' - di ol

Epoxy- 5, 8 di hydr 5eahyd alyepps%é?eér Ue}?erﬂsxakwdm‘amrme %Sél%a&y 5, 8-
di hydro-12' - apo- bet a-carot ene: 3, 12' -d ] 6- di hydr o- bet a,
bet a- car ot ene; 5 Hgsahpgelycopens; aagﬂy%ivr'fos t}&‘@yﬂ@iyﬁoﬂ?&?:ét“éwé! 8- 6- Epoxy-
5,6-clihydro- beta,[epsikEcarotene;

5, 8- Epoxy- 5, 8- di Hymdrewaomﬂmw Hersmodongyfocpranthig Oy - 1, 2' -

di hydr o- bet a, psi - car ot ene;

1', 2' - di hydro- [eﬁﬂapoxalgwea%m%l %fxazyle@%slwd@ %ﬁ?ﬂw@wws'@gppenol
carotene 5, 6- Epoxy- 5, 6-di hydr o- psi car ot ene; 5, 6-
di hydr o- bet a, betQ%@‘Pﬁﬁ'éHéfﬂ@xg‘l'ﬁﬂ@W oaaemm;e;ens%flmw—dr%k%la

bet a- carotene-3, 3' - diol;

5, 6- Epoxy- 5, 6- di Ww-h%'t@ypep%,ﬁmwmmwomsﬁl%ﬂnew@nm;Imdrexy-,
bet a, [ epsi ] - carot ene- 3, 3' - di ol al mtate;

5, 8- Epoxy- 5, 8- di W@lsel\beelafd{oatb-sp}f or -oJ3HydreRiebeta-apo-Zi¢astenal; 3eHydroxy-8'-
Epoxy- 5, 6-di hydr o- bet a, [epS|l] carotene-3,3" ,6'-triol; 5,8- Epoxy-5, 8-
di hydr o- bet a, [ epaithetiararstem 8=a8, 33y dsoxyt 0l-aio-beta-caroten-10%al; 3-Hydroxy-12-apo-
5, 6- Epoxy- 5, 6-di hydro- beta, beta-caroten-2-ol;

5, 6- Epoxy- 5, 6- di he,tdrc@mtse{la' A Hydsemyed-apo-Rpsid-caroten-8'-al; 3-Hydroxy-8'-apo- beta-
di hydr o- bet a, bet a-caroten-3-0l ; 5, 6- Epoxy-5, 6-.

di hydr o- bet a, [ epeiriteas’ @ucemdrz9‘diydxc5w@-alﬁﬂvm®t@=3d¢my%wdg@we?'-m fepsil-
caroten-3-o0l; 5, 8-Epoxy-5, 8-di hydro-beta, psi-caroten-3- ol;

5, 8- Epoxy- 3.3 . eanbtyrdsquﬂaquomfmidm@nea- Hydroxycanthaxanthin; 3-Hydroxy-

5, 6- Epoxy- 3, 3' -di hydroxy7', 8' di dehydr o-

5, 6, 7, 8- t et r ahy dbaigpsetraicipdd'al; Sdiydray- dprerotebe; 36HydEpgxalpl®; @totene; 4-

di hydr oxy- 7, 8- di dehydr o- 51, 61-di hydr o- 10, 11, 20-tri nor - bet a, bet a-
caroten-19',1 1 Hydrotj-algha-carotene; 2-Hydroxy-beta-carotene; 3-Hydroxy-beta-carotene; 4-
5',6' - Epoxy- 3, 3' -di hydr oxy-4, 7- di dehydro-5', 6' -

dt hydr o- 10, 11, 20Hydroxpebdie taptond; 3-Hydrosy-gamh-cardithe; ' HydleoxS-gavehabotend' |
6LEpoxy- 3, 3' - di hydr oxy- 7, 8-di dehydro5', 6' -di hydm 10, 11, 20-tri nor-beta
, bet a- car ot en- 193~ Hytlroxyi[ d«tia]-SGratere] 2y droby-BotdEimtaxaatSie-4di'-tipoks; SxHydiox-
di hydr o- bet a, chi -caroten-6' -one; 5, 8-Epoxy-3, 3'-di hydroxy-5, 8-

di hydr o- bet a, chbetgbetntaenens-440divne; 3-Bydepporetahel- eatoting i bdignd; 4 Sylirox8- -
t etrahydrobet al epsii-caroten-111,19' -oli de;

1', 2" - Epoxy- 2' - ( BetZbetipauytenc;drdtivney B{Hlgdyday-bata | &psi]-carotene-4,3"-dione; 3'-Hydroxy-
hydr oxy- 3-tnet hyl butyl)-3',4' -di dehydro-1,2, 1", 2L

t et rahydr o- psi , pbdta,fepsip t@otede-14-diohe; 3-Hydpmysbeth chi-carofend-3, 8 dioh € 88 [MydioRy-
psi, psi -carotene; 5, 6-Epoxy-3-hydroxy-8'-apo-betacaroten-8' -al; 5,

6- Epoxy- 5, 6- di hybbtgbeldéaraigre-3pit"trichay 7 HedexBbeldbet carbten-2-o8e; 2Hdydyoxy-
hydr oxy- gamra- car ot ene; 5, 8- Epoxy- 3- hydr oxy-5, 8-di hydr o-8' - apo- bet a-
caroten-8' - al; betabeta-caroten-4-one; 3-Hydroxy-beta, beta-caroten-4-one; 3-Hydroxy-beta,beta-
5, 6- Epoxy- 3- hydr oxy- 5, 6-di hydro- 10' - apo- bet a- caroten- 10" - at 502;

5, 6- Epoxy- 3-  hyehieistis4-one) 4'clilyilyadyobetaetsagacoténet-ones B-pie Ny-B62a, fepsij-catoten4-
6- Epoxy- 3- hydroxy-5, 6, 7', 8t tetrahycho-7'-apo-beta-caroten-8'-one;

5, 8- Epoxyl ut ei néne; 3- Hydroxy-beta,[epsi]-caroten-3'-one; 3'-Hydroxy-beta,chi-caroten-6"- one;

1, 2- Epoxyl, 2,7,8,11, 12,71, 8 oct ahydr o- psi, psi - car ot ene;

1,2- Epoxy 1,2,7, ﬁ{}ﬂrox& hefh,’bsnrck?ot@at'-aﬁagd&@ﬁmy-paa,pﬁamfem-:me, 3-Hydroxy-
Epoxy 7, 11 12 1',2", 7', 8 -octahydro-beta, psi-caroten-2-ol;
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1, 2- Epoxyphyt oene; 5, 8- Epoxyr ubi xant hi n;
5',8' -Epoxy-5,6,5",8 -tetrahydrobeta, beta-carotene-3,5,6,3" -tetrol;
5',6' - Epoxy-5,6,5",6"-tetrahydro- beta, beta-carotene3,5,6,3" -tetrol;
5, 6- Epoxy-3',4',7' ,8 - tetradehydro-5, 6-di hydro-bet a, bet a- car ot en- 4-
one; 5, 6-Epoxy-3,3',5',, o . )
19' -tetra- hydr oxﬁ@‘}iepsﬂ‘(ﬁf’r&@ﬁ?d?’l?z 3-Hydepxypapsigoargiencd angiPobet a, bet a-
g?g?}zggxs_ g,ngl ?5- _}i%?c{xgéjgmlg pﬂgne;?%?#yd?gx?f-’l8-dehydro-alpha— carotene; 3'-Hydroxy-3,4-
gbgfﬁg}’gf g- 15.’561 7 %el?ydioqbet%ae-)c(ﬁgtgx%g g—H?r %%-Bit—&hgdarr b gta%]rrlnagcmgort]e%’e; 45-H}§droxy-4,4'-
trihydroxy-6',7' -didehydro-5,6,7,8,5',6'-hexahydro-beta, L s ‘
bet a- car ot en- 8- orﬁ]éapsme-“&@@tfﬁ%eé?‘Hgaf,o’@"z@dg%gy@?‘Q‘?%E’Qt?'ﬁrﬂ?%&3511‘@‘?3?-'
di dehydro-5,6,5" ,6' -tetrahydro-10, 11, 20-tri nor bet a, bet a- carot en-19' ,
1 P-olide; 5, 6- EBgwyy3slidshyde: hjadcispotn2-enegisHydper-23gidshydg-
tetrahydro-10, 11, 20-tri nor - bet a, bet a- carot en-19' ; 1P- ol i de 3-acet at e;
4", 5' - Epoxy3, 6, 3'belbpiayiaisy4-gne3-Fyduxy-2.3-dtehydaochets, opdil-epaatonad-prspat | -
car ot en- 8-one; 5, 6- Epoxyzeaxanthin; 5, 8-Epoxyzeaxanthin; .
Eschschol t ntant hilydrorg2iicdifhydie-bata en-4rone-g Ry dpxy;e S didshydso- bt fetih -
4-one; 4'-Ethoxy-4-keto-beta-carotene; Euglenanone; Eugl enarhodon;
Eut rept i el | anone carotsndeme Tiludpry-3' £ didebrdre beta psiFgazien-hews A-Hydroxy-7,3-
Fl avoxant hi n; Fl exi xant hi n; Foliachrone; Foliaxanthin; .
Frit schi el | axant idghydmerd &G Hilpdre-7-9padoRagerdieng 4, 8=diens: dHdraxyi7;8-didehydro-
Fucoxant hol ; [01304 Gazani axant hi n; bet a, D- Gent i obi osyl )
bet a, D- gl ucosyl §8'@ihydioafrepcbair-crreteg8'Pne; %Hwhwaﬂ',@;efﬁdqhwbpﬂs?ﬂhydro-
hydr ogen- 8, 8' -di oat e; Genti obi osyl neapolitanosyl 8, 8'-
di apocar ot ene- 8, &hi,¥caratepe-6.Fedionepl -Hydwayd'\A' -didehydro-1',2-dihydro-beta,psi-caroten-
hydrogen- 4, 4' - di apocar ot ene- 4, 4' -di oate; 41-beta, D-d ucosyl 4-
hydr ogen- 7', 8' - diéhguts b-Hydoxydy 4 plidehydse-t'dediydo-beip, psreerotepdt-ener-Hydroxy-
G ucosyl hydrogen- 8, 81-di apocar ot ene- 8, 81-di oate; beta, D- G ucosyl
met hy1- 8, 8' - di apbédidshyhel'd-dihydio-bete,psi-c@bian-dippe; nbydipxxd,Stdidehydro-4,5-
G ucosyl oxy); 4- d ucosyl oxy-4,4' diaponeurosporene; 1
' - d ucosyl oxy- 3' ditydwiditmetirtsialietaarotade-Bydtdiond) S+ Hydseiy-2.,3 rdidebyrso-2-nor-
1- d ucosyl oxy- 3, 4-di dehydr o- 1, 2- di hydr o- pst psi-car ot ene;
2' - A ucosyl oxy- 3'betd,betagtardtehardin g™ tion@' 3-Hidwegr4) Sdidediydro-4, 5'retro-beta, beta-
psi-carotene-3,1" -diol; 1!-d ucosyl oxy-3',4'-di dehydrol', 2'-di hydro-
bet a, psi - car ot en<&oefd-3-one; 3-Hydroxy-5,8,5',8'-diepoxy-beta-carotene; 3-Hydroxy-7',8'-dihydro-
1' - d ucosyl oxy-3', 4' -di dehydro-1', 2' -di hydrobet a, psi-caroten-2'-o0l; 1
' - A ucosyl oxy- 31,74 apo-bétatedryteln-8'-dnk;, 3 ydloxty i)' alihydet 3 aps | 8'-nortetae retotem€!:
1- d ucosyl oxy- 3, 4-di dehydt p-1, 2, 71, 81- tetrahydro-pstpsi-carotene; 1-
d ucosyl oxy- 1, 2- dnd)\ diiyalr@stlsdiydapspsaradnal:al; 1'- Hydroxy-1',2"-dihydro-gamma-
1- d ucosyl oxy-1', 2' -di hydr o- bet a, psi -

carotene; 3-Hydroxy-7,8-dihydro-chi,X- carotene-6,8-dione; 4'-Hydroxy-5',6'-

dihydro-beta,beta-caroten-4-one; 1'-Hydroxy-1',2-dihydro-beta,psi-caroten-4-one; 8'-
Hydroxy-7',8"- dihydrocitranaxanthin; 4-Hydroxy-7',8'-dihydro-4,4'-diapocarotene; 4'-
Hydroxy-5',6"-dihydroechinenone; 1'-Hydroxy-1',2"-dihydro-2-isopentenyl- 2'-
(hydroxyisopentenyl)torulene; 1-Hydroxy-1,2-dihydrolycopene; 1-Hydroxy- 1,2-
dihydroneurosporene; 1'-Hydroxy-1',2"-dihydroneurosporene; 1-Hydroxy- 1,2-

dihydrophytoene; 1 (or 1)-Hydroxy-1,2 (or 1',2")-dihydrophytoflnene; 8'-Hydroxy-
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carotene; |'- G ucosyloxy-1',2'-thlydro-[phi], psi-carotene;

1- @ ucosyl oxy-1, 2- di hydro- pstpsi-carotene;

4- d ucosyl oxy-7', 8" -di hydro-4, 4' -di apocar ot ene; 1!-

G ucosyl oxy-2' - hydroxy-3', 4' -di dehyclro-1', 2" -dt hydr o-bet a, psi-carote
n- 4-one; 2- (4

G ucosyl oxy-3 ? ‘Ehyﬁk%etfcglﬁyaﬁnﬂ?" I gy?{y’grlr 2y dlgydm%pﬁerlmdim’% I'%ygﬁoﬂ‘)
24" hydr oxy- 3- %*?1%@10%9@&% 2yt %Yﬁiégm‘m*l' o‘f’“‘%}*’ﬂdfeﬁw 6
ﬂ“ﬁ?é?t%ys ot HSARARED Y it 3 s aiasEoiens ZHro A Pkeis:
(3 tot hyl 5o bot Sﬁ%%ﬁﬂf?eﬁﬂﬁg?‘f%dﬁ%’wf e g 3Byl metopy 3 4-

hyl b d b
ot adehydrb. 1, 25@ T T g i P i ot cartene

11- d ucosyl oxy- 3

t et radehydro-1', ﬁ?%PWB‘?’B“BB"f A Hydroxyechigenone 3 Bygogyrshinppone; 4-

Cuaraxanthi n: [ 04341 bl 0CYL) BARLIL oo b1 ST Pl S BRI By

2,3,2",3 ,45" - Hexads dro-4,5' -retrQqg-bet ta-_ carotepe;..
1,2.7,8, 11, 12- He&éﬂfﬁa%sag@iw '8%FP{9P Be; 3‘3‘H32§qu83 §oRoRy-T 8 didehydro-5,6-

Hexahydro pst psi -.car ot ene; ahydropsj i - carot
7,8,11,12, 7,8 - %@éﬂﬁ%"r@%@?&%‘} 4'&&? c}t Eﬁ‘k"xy?u%gnﬂmffzz '?g"si@“‘—’ﬁeman
‘Hexahydr o- bet a, psi -carot en-2-0l : 15, 8,11 12' 15 I;|e3< hydro beta
. psi - car ot en- 2- Hyiroxy-1,2,7.8', T1',12 -hexahydroiycopene,l-Hydrox -3,4,1,301

1,2,7',8,11',12' Fbxahydro psi , caroten-| -

7 1112 T B VRIS PR Brpmpthyl ey )R- Gyl
Fbxahydro 4, 4 -di apocarotene; 1,2,7,8,11,12- Fbxah%drolyco ene;

' 27, 811 1'2- h_!.gmy].)@gg;bat)ad:g@pygép@@@oxmsoremeratene, Hydroxy-4-keto-alpha-
7, 8 11 12 7@BTFbxahydroncopene 2' 8' - Hexahydr ol ycopene;
3,4, 31, 41, 7981- FESERAIHHIPINS 1@*@;@hﬁﬂﬁ%rﬂteneié~ Hydroxy-4-koto-beta-cardtene; 3-

Fbxanoyloxyfucoxanthln' 19- Hexanoyl oxy aracentrone,; ' :
1- Hexosy1- 1, 2- di Hximw-‘* “ketarbeipenaipas: da y-4'relebeizsprotene; 1'-Hydroxy-2'-

0- Hexosyl - 1' - hydr ox 2' -di hydro- anma- car ot ene

0- Hexosy- 1- 4- ketmﬁl Mqi&rylﬂne, y%@cw?dlfe@@trodﬂhw&m&mr@

ganma- car ot ene; ki nci axant hi n; Hydroxy-, see al so Monohydroxy-, OH
or -013- Hydr oxy- H&mi%ﬂﬂb@’@ﬁ&%ﬂn@3%@}¥§'@5 omstieercensalot en-

81-al; 3-Hydroxy-10'-apo-beta-caroten-10'-al: 3-Hydroxy-12'-apobeta-
caroten-12' -al ; Byduyrlempthexy-3falidebysse-] 2.4'R, 318 hexahydzg-psi,psi-caroten-2-one;
3- Hydr oxy- 8' - apo- betacaroten-8'-o0ic acid;

9' - Hydr oxy- 9' - api-Hydoogy-t-arctioan-1 &MébS'ﬂmhmP&bn#wotﬁaﬁcmpm&MY*1-
car ot en- 3-one; Hydroxyast eroi denone; 3- Hydroxycant haxant hi n;

3- Hydr oxybet a, pshethay3tdeii4'#stradahydral, By di-tsieghydeminsh psicarotenSaane; 1-

3' - Hydr oxy- al pha- car ot ene; 4- Hydroxy-al pha-car ot ene;

2- Hydr oxy- bet a- cdydoxyriemetBexyyld?, U 2{tctdtydromairpsi -eareten-4-onei\Pe(d dkydrdapta-
car ot ene; 3-Hydroxy-gamra-car ot ene; 4'-Hydroxy-gamma-carotene; 3-
Hydr oxygdel t al - caetigtl€rhatengl)-bitabeix-parbtetea 2-{re Hpdrogr binetiyl-2-butenyd) [epse;psi3 -
Hydr oxybet a, bet a- car ot ene- 4, 4' -di one; 3' Hydr oxy- bet a, bet a-

car ot ene- 3, 4- di onwtend; -Gy Hydmphestlhy}-best2eenyinTh £y Goddadiaberagte; 2-(4-
Hyci r oxy-bet a, [ epsi ] -carotene-4, 3" -dione; 3 -Hydroxybeta,[epsil-

car ot ene- 3, 4- di Ofgirox3-3Hyndthyhkd-bisetyd)- 7. R'-diydroefepaileps Bear@enep2-GhBydrty-3-
Hydr oxybet a, bet a-carot ene-3, 4, 4' -trione; 2'-Hydroxy-beta, bet a-

car ot en- 2- one; Z2métyi2ehuienp)-2'-(3eneahyd-2rbotenyl)-epoliepsi]S-ardfaie i 4 Hyatraxy-3-
bet a- car ot en-4-one; 3'-Hydroxy-beta, bet acar ot en-4-one; 4' Hydr oxy-

bet a, bet a- car ot emethiyldrbateng)-Rly(@roetyAd-Bdnirnylelessihepsilo taoter- 8-oly 2'-(4-3-
Hydr oxy- beta, [ epsii-caroten-3'-one; 3'-Hydroxy-beta, chi-caroten-e-
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Hydr oxy- 3- net hyl - 2- but eny1) - 2- ( 3- net hyl - 2- but eny1) -
3',4' -didehydro-1',2'-di hydrobeta, psi-caroten-1'-0ol; 2 (or 2')-(4-
Hydr oxy- 3- net hyl - 2- but enyl)-2' (or 2)-(3-nethyl 2-but enyl) -3',4" -
di dehydro-1', 2' -di hydro- [epsi],psi-caroten 1 '-oI - (4- Hydr oxy- 3-
met hyl- 2- butenyl) 2- (3-net hyl - 2- but en
7', 8")-di hydr o- [ &peraxy-3pragiayl- butenyh- gﬁi @Vlf-z-butenyl)- 3'4'-didehydro-1',2'-dihydro-
2- (4 Hydr oxy- 3- met hyl - 2-but enyl)-7 8, 7', 8" -
t et rahydro- [ epsi ]bBEEPFLC@WJeﬁéZ (@-2') (4 Hydroxy-3-methyl-2-butenyl)-2' (or 2)-(3-methyl-
(4- Hydr oxy- 3- net hy1- 2- but e %
11 ,12t-tetr ahydr%ufe@bamiﬁzd zsh@tlie%éﬂlyqreﬁ@sﬂ Pﬁrﬂaresey-léoln%t(ﬁwﬁw@ewi)
-(3-nmet hyl-2-buten 11,12,15,7',8' 15

dec ahydro- psi, povetl: @p’@nﬂ)-’z -(3-methyl-2-butenyl)-7.8 (or 7 8') d1hydro~[ep51], [epsi]-caroten-
2- ( 3- Hydr oxy- 3 met hyl butyl) - 2' 43- net hyl - 2- but enyl) - 3
3',4'-tetradehydrig-ok 22(,4%}/ dmwétmﬁwarhytepﬂi-lﬁé’|,8'ﬂatra<bw<§ﬁ-éem1]mm =Caotsne; 22-
Hydroxym)nocycl i c- phyt of | uene; Hydr ox xoxant hophyl | ;
Hydr oxyneur ospor dfélydrpgy-3 Wb%ﬂwmnxlh'ﬂ" 8011',12:tetrphydro-[epsi],psi-carotene; 16-(3-
12',13",14' -octahydro- 6'-apo-bet a- caroten 7' -one;
oct ahydr ospher oi d@ﬂwy-smedmmﬂy-l&'-(éﬂmtﬁyéqubL&hhlZ,15,7',8',11',12',15'-
3- Hydr oxy-4- oxo- 2, 3-dehydro-beta-carotene;
4' Hydr oxy- 3- oxoedkiahyhops; psHyaoteney B3 Hodrmey-3-Hptdiylbxty DRy 3afdthd2emtenyl)-
4' - Hydr oxy- 4- oxo- pi rardi xant hi n; 2- Hydr oxypl ect ani axant hi n;
3- Hydr oxy4, 5' - r et3jdp3'F -tetrpdehiinlro-d,2042 e¢tahydso-psi psiearoBne-1,1'-diol; 2- Hydroxy-
Hydr oxy-4',12' -retro-beta, beta-carotene-3",12' -di one; 3'-
Hydr oxyrtt bi xant manpcy8lie-phytofluene; 4-Hydroxymyxoxanthophyll; Hydroxyneurosporene; 15-
Hydr oxy- 5, 6- seco- bet a, bet a- car ot ene- 5, 6- di one;
3- Hydr oxysem - bettydoay-GL86'dagt 1, 32, 1Bhidi-artahgdrnt @oapoabdie-earoten-7'-one; 1'-
Hydr oxyspher oi dene; Hydr oxyspheroi denone; Hydroxyspirilloxanthin; 8'-
Hydr oxy-5', 6', 7' IB/droxe3@B8 0201512 -aphiisphrecsiddnet 3 Hydmoxy-&050-batarerroterie;
Hydr oxy-5,6,5", 6" -tetrahydro-bet a, bet a- car ot en-4-one; 1-Hydroxy- 3, 4,
3,4 - tetr adehydﬂﬁydioxa-éldoﬂomBdemq-m-eawﬁmizbﬂy&romé-oxdsclﬂmhmegy 1,2,
7',8' - tetrahydrol ycopene;
1' - Hydr oxy- 3, 4, 1' Hyﬂroxy]ﬂtytoaﬁwHlydmpmmﬂME;G‘-HﬁdroﬂyﬂompuMnﬂme 2-
16 - Hydr oxybrul ene; 18" - Hydroxytorul ene; 3-Hydroxy-3'

-triketo-beta- Gﬂrﬂmkﬁp‘lﬁ;tan&xadﬂﬁd,rbﬂy&h@%'zmeﬁamm&ecar&en-st one; 3-
Hydroxyzeaxant hin; [0132]1doxanthin; |soagel axanthin A; |sobixin;
| socar ot ene; | so-Hydrikp-4Gk-retrebeta,bta-earo’rd-3112 alicnb 3t dydtaxgrubixasthing 8'-
| socrypt oxant hi n; | sof ucoxant hin; |sofucoxanthinol; Isolutein;
| sonmet hyl bi xi n; IH‘yafaty-iSlﬁ%@hdﬁ,ﬁ&a—&rdtﬁﬁﬁﬁiﬁi&ﬁyﬂa}@dﬂxﬂeﬁybhw&dﬂﬂ%ﬂé;Bi
| sorenieratene; beta-lsorenieratene; 3,3 -1|sorenieratenediol;

3- | soreni er at enolyy &W@Mnk@@@mm@ﬁ@aﬁmt h| n;

[ 0133] Kar poxant hi n eto-, see also oxo or -one Ketocapsanthin;

4-1 Cet ocapsant hi Mydfbx¥irlioRdndia -8t HydioR P86 ’ﬂ"SKﬁirﬂlyb@tﬁaﬁoaIBD-h@qﬁta-caroten—
4- Ket 0- gamma- car ot ene; 4- Ketocynt hi axant hi n:

4-Ket0-3', 4' - dehydsm; hetrgiroas,05 S eiralfyiitHetsbbia-cardtendl Sy Ir-Hydrdxy-3.4, 3'4'-
hydr oxyt or al ene; 2- Ket o- T,8" - di hydr or hodovi bri n;

4- Keto- 3, 3' - di hydét@&éhy&loﬂ@dlhﬁﬂb-@§1,?1§i%aro€en-2|%01'-ﬁydmxy-l,2, 78
hydr oxy- gamra- car ot ene; 4-Keto-3"-hydroxyl ycopene; 4- Ketolutein 332

4- Ketonyxol 2'- (embfiedl pﬁaéxﬁsm@hmﬁ -3ldeR, Qﬂw&ﬂy@ébﬁﬁ@ﬁbéﬂeﬂ Halte{teftine;
p

spirilloxanthin; 4-Keto ei xant hophyl | ; 2- Ket or hodovi brin; 4'-

Ket or ubi xant hi n; 18-fpk@SRindiéde! M&Qi{ﬁ@mﬂnd@l}%m?ﬂ'ﬁnketo-beta-carotene 3-

4- Ket 0oz, eaxant hi n;
Hydroxy-beta-zeacarotene; 5- Hydroxyzeaxanthin;
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[ 0134] Lact ucaxant hi n; Lat ochromne; |atoxanthin; |eprotene;

Li I i xant hi n; Loni ceraxant hin; Loroxanthin; Lusonycin; Lutein; Lutein
di methyl ether; Lutein dipalmtate; Lutein epoxide; Luteochrone;

Lut eol ; Luteoxanthin; Lycopenal; Lycopen-20-al; Lycopene;

Lycopene- 186, éﬁ-{?ﬁ{ di ol 1Id3x§{8tﬁﬂeﬂ§f1_y gHaginBROX Eb%mﬂ‘!’s%%&@@e RoSzeBRA% 9‘ Iso-

Lycopen- 16- ycopen- coper sene; Lycophyll; Lycoxant

[ 0135] Mact r axant o, YRl fé?d? Isoﬁ::yﬁ@{h’ﬁﬁgy Ls%ﬁ%o:%n&:ﬂggﬁ%(ﬂﬁtﬂmgﬁr

2-di hydro-8' - apo-psi-caro oxy- bet a, bet a caroten 3-

decahydr o ps) . Eit@c%%%tsétéﬁiﬁtﬁm Rt RS2 fofenfpdity e Brofacely. 2
Gecany o P DALl A oot v o
, psi - car ot ene; dr%ghyﬁ”"”"r'i ngédgxgﬂﬁ%rz&x;ntﬁnd' hydr 0- psi, psi - car ot ene;

1- Met hoxy- 3, 4-

1,12" - hexaflg‘géﬂgps' [@ﬁdoﬁ&% £ sed 1540 AP 2% % ?&%san n, 4-Ketocapsanthin;

dldehydro 1 exa o pSI, psSi - caro
1- Met hoxy- 3, 4- dIP

xgtﬂgiy g 44dlg|dgﬁy§r gggkﬂQQﬂﬁ%ergb dgégﬁfﬁgggscafb te§% L
Met hoxz 1,2-dih tc pmmk%ﬂsﬂluncaro %u'g@glgﬁc%e% ﬁ%@ﬁﬂgﬁﬁt‘% %ltgﬁhtygl%gepm
Vet howy. 11 2 d?*wd%?%f?fﬁ%. R
E’;LSE ;&2:2 §eg E%b}enfl%&t‘éa?%%@e%‘%eﬁ@w é%*a%fﬁ*ﬁx?ﬁfe ofy-1,2
oM ol s A AL s
Loy 3% rr@@ RS ﬁ@gﬁ%@%ﬁ@x R Ko

di hydr oxy-7, 8- di bet ote di one;
1- Met hoxy- 1, 2, 71 fl Oi‘?‘ mh‘g;%tﬂ 383’4 et??s‘??x anthiny otene; 1

' - Met hoxy-1, 8 1',2' -hexah S r.oten-1-o .
Met hoxy- >1/ 2 [‘%‘1’118 1111&‘§“°*‘H@3311&¥r3-6t°8’?’8’§? qﬁt"?“‘@ﬂ? JERLPIEnE: L%?““ff-“wtet hoxy-
e S s A PLIRR o

1 Met hoxy- 1, 2, 7, 1 as.ot.ene;

- Met hoxy-1, 2, 7, %P%T‘faf% LBtemzf’Pm“ %MW%F%“ gt?te‘ﬂ teoptiBy ooy ali .
Met hoxy- 4- oxo- 1, 2- di hydr apo- )

1- Met hoxy- 4- oxo-1Y°9Regi 2y rldi%’en%ﬂréi 0,3546- ﬁot?@hfycfwneatﬂ-enomde; Lycopene
Met hoxyphyt oene;  Met hoxyphyt of | uene; Met houspher oi dene;

Met hoxy- 3, 4, 3' , 4GsPRaErisky kifegpep-15- %PYQ‘@ePéP'PﬁW?PPBTS??& Lysphyl roermthin;
ol ; 1- Nethox 1 2,7 .8 -tetrahydro-psi pS| car ot ene; ‘
1- Met hoxy- 1 /933 " g ch@%tﬂathwt//bmﬁ%qﬂ%slr BpaR 4-Gfigbydro-L, 2-dihydro-§-
1- Met hoxy-1, 2 7 8 -tetrah dro 3, 4- dehydrol ycopene

3Met hoxy- 19, 3' , SiPPipslRaraisn-pl; " MPMWE%%&O &hpl se@ﬁtmmx one;
Met hyl 4' - apo- beta caroten-4'-oa

bet a- car ot en- 8' e&t’wnewetmmsl 25{?6-115% %ilr’é%'e‘kp‘é’yd‘@d’ts’dm'ﬁ?é?WFlapo-

6' -1 ycopenoat e; Met hyl bi xin; g hy| - 2-
Methoxy-1,2,7,8,11, 12 14,2478 decahydro-pm,pm—caroten— 1-ol; 1-Methoxy-3,4-

m—
e

«D
B!

didehydro-1,2-dihydro- psi,psi-caroten-20-al; 1'-Methoxy-3',4"-didehydro-1',2'-
dihydro-beta ,psi-carotene; 1-Methoxy-3,4-didehydro-1,2-dihydro-psi,psi-carotene; 1-

Methoxy-3,4-didehydro-1,2,7,8',11',12"-hexahydro-psi,psi-carotene; 1'-Methoxy-3'4'-
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but enyl) - bet a, bet a-caroten- 18 (or 18)-ol;

2- (3- Met hyl - 2- but enyl) - 3, 4- di dehydro-1, 2- di hydro-psi,
psi-caroten-l-ol; 2-(3-Mthyl-2-butenyl)-7,8,7",8" -tetrahydrodepsi],
psi caroten-18-01; Methyl 3',4'-didehydro-beta, psi-caroten-16'-oate;
Met hyl 1-bexosyl 1, 2-di hydr o- 3, 4-di dehydr o- apo-8' -| ycopenoat e; Mt hyl
hydrogen 6, 6' - di é}ﬂ@@@h’%{éﬁédF,MP@PYCWE'PHWHMOEH-L01; -Methoxy-3,4-didehydro-
1- mannosyl oxy- 3, 4- di dehydro-1, 2-di hydro-8'-apo-psi-caroten-8'-oate;
Met hyl 11- et hox>1247',S'ﬂ%h@?-W,Pﬁme@lx,h&hwék‘@d@ﬁhﬂ@'?(,2)1',thﬁbtf@i?ydm*
18)-oate; 2'-(QOwethyl-5-C ) o

net hyl pent osy| ov psisi-carotedr lielhl-dMeshary-3-didghyidrarl & 1 8 ttefrabydro-paipsicnaented;2-
|'- diol; Metridene; M nul axanthin; Mpnadoxanthin; ) o
Monoanhydr obact erheduMethpry-1,Aipdretpyidsibramiena2dcady loMethery-1,2-dihydro-psi ,psi-
Monodehydr ol yeopene; Mnodenet hyl (ated) spirilloxanthin; Mno epoxy-,
see Epoxy- Monohy datoteye; &\ dethppyyll,.&'ehfedronetecisirerratonyd' ©9% 1o plefhoayl WP dibydro-
Mut at ochr ome; Mt at oxant hi n; Myti | oxant hi n; Myt Eoxant hi none;

Myxobact i n; M xoBast-caeen-fone 17Methdxyelodillydro-psi, psi-caroten-4-one; 1'-Methoxy-
Myx0l1T- O- met hyl met hyl pent osi de; Myxol2' -rhai nnosi de; Myxoxant hi n;
Myxoxant hol ; My xdx2dithidpiiiddehyliiS6intde caratenst biveethokje-d.2Hithydee-3,4-

Neo- bet a- car ot ene B; Neo-beta- cryptoxanthin A, Neoxant hin;

Neoxant hi n 3- acetleliydrolysenened gdethoyritt,2+idiydiNed A-didghy dralyaopehi2-ahd iNMgthoxy-
ester; Neurosporene; Nonaprenoxanthin; T-Nor- astaxanthin diester;
Nor bi xi n; Nost oxas2tdiiydrohfcOfi:de:|4od ethoyyls S-dilytimlycapeot; d idethoxy-1,2-
1,2,7,8,11,12, 7', 8" - Cet ahydro- psi, psi-car ot ene;

7,8,11,12,71, 8", fihydriviurcSuiredey HMethosy-,1p2sdihydosphyibemept -Methoxy-1,2-
1,2,7,8,11,12, 7' , W (et ahydro- pstpsi-carotene-1,2-diol; 1,

27,8,1',2', 7", 8" dibgdraphythfinerps]'-Mishoxgdl 2 dilyerokphifoiding 13:Mathé@y7193'-11, 12,
7',8' -Cctahydro-psi, psi-caroten-1-ol; 7,8,11,12,7',8",11"',12" -

Cct ahydr obet a, psdihgétotB8-didelyldro-Heta)chi- cdro®he-8',8'-dibhe; 1-Metiloxy-aRyTiB'11 pi2l-

, psi -caroten-1 -01;

7,8,11,12, 7", 81, h&tahd@o-pdpiiaduysiéne; B-MEthor}-1 2 YRR Herthgdro-psi,psi-caroten-1-ol;

Cct ahydr ol ycopene; 5,6,7,8,5 ,6',7",8" -Cctahydrol ycopene;

7,8,11,12, 7", 8' 11Mithd -1 RahYIdrRixyiodpeptpsi-caroten-4-one; 1-Methoxy- 1'-hydroxy-
1,2,1',2'-tetralydrophytofluene; 1-Methoxy-2-keto-7',8'- dihydro-3,4-
dehydrolycopene; Methoxylycopenal; 1-Methoxy-1,2,7,8,7,8', 11', 12'-octahydro-
psi,psi-carotene; 1-Methoxy-1,2,7,8,11,12,1',2'- octahydro-psi,psi-caroten-1-ol; 1«
Methoxy-4-oxo-1,2-dikydro-8'-apo- psi-caroten-8'-al; 1-Methoxy-4-oxo-1,2-dihydro-
12'-apo-psi-caroten- 12"al; Methoxyphytoene; Methoxyphytofluene;
Methoxyspheroidene; 1'- Methoxy-3,4,3' 4'-teradehydro-1,2,1',2'-tetrahydro-psi,psi-
caroten-1- ol; 1-Methoxy-1,2,7',8'tetrahydro-psi,psi-carotene; 1-Methoxy-1,2,7', 8'-
tetrahydro-psi,psi-caroten-4-one; 1-Methoxy-1,2,7',8'tetrahydro-3, 4-
dehydrolycopene; 3Methoxy-19,3',8-trihydroxy-7,8-didehydro-beta,chi -caroten-6'-
one; Methyl 4'-apo-beta-caroten-4'-oate; Meth;l 8'-apo- beta-caroten-8'-oate; Methyl

"-apo-psi-caroten-6'-oate; Methyl apo- &'-lycopenoate; Methylbixin; 2-(3-Methyl-2-
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3,4,3,4 ,7 ,8 ,11',12' - Cctahydrospirilloxanthin; OH see also
Hydr oxy- or -ol OHChl orobact ene; OH Chl orobact ene gl ucosi de;

OH Lycopene; 2-0H Monocycl ophyt oene; 2-0H Monocycl ophyt of | uene;
OH Neur ospor ene; OHOkenone; OH P 481; OH P 482; OH4 P 511, C]—I-R
OH- Rhodopi n; OH Si ntaxant hin 5, 6- epoxi de; OH Spher oi dene;

O T

L LA R S
ci a3 boschs REMHES S BEaF BBk foRiRk | SrlP a1 SR

%%Chr ysﬁ?zﬂﬁm)&aﬂqaxﬂy&oé 4-d13i3%y F:alf'oA-'A‘ lyclgpe%g(%é Methy?%ydropgeﬁ%]ﬁ mapo%aorgfenel?
0- Pal m t oyl - bet Dg oxy di bydr o- pet a,
psi - car ot en- 2' a@ﬂ &éﬁﬁyﬁlﬁéﬁ}’@h?’ﬁg wﬂaﬁy&? gfjﬁ’ry%ﬁ%ﬁ'ép"’?sé %@%9‘06??9;
Par asi | oxant ht h cteng| ct enoxant hi n t axaps hi n;
Peridinin; Peri c?f[?ﬂ%ﬁ rmet&g;y—éf" ﬂa% ﬁ'é‘ydr?’gf%sfﬁaé ﬂ%‘u?"ﬁ”"r 18)-cate; 3 E
Philli psi axant h| Phi axan ant hophyl \
Phl ei xant hophyl | ]é)flﬁl‘¢ 5@1 é‘h ﬁ@eh?ég&}é@r?ﬁtf’ep‘“‘camwma I-
Phoeni coxant hi n; sa,l | Sotﬁm hyt oene;
Phytoene 1, 2- (e} %nyi %?ﬂgﬂaa qﬂwbzﬁc}r%@ GObER: e,
Phyt of | | ; Pi P X; Y; Pl h
RPN - Y @%?%fe@%ng%@wdgﬂﬁqo@f%ges@% BRedpone:
Prasi noxant hi n; Prel ycopersene pyrophosphate; Prephytqene

pyr ophosphat e;  PpisllgEaniin Monesnsnt: seobppydgsehwuiroxpcyrientyioenss Mopehydroxy
Pr ot el r ahydr ol ycopene Pseudo- al pha- car ot ene; renoxant hi n;
Pyrrhoxant hi n; ~ Pyslephysediuens: watocgre@séviwem thirgy antiuay Myfgoxanthinone;
Reni erapurpuri n, Renieratene;, Reticulaxanthin; Retl nyl i denetl glic
aci d: Ret robi sde¥y@bestingdyrabyctens: Myxoh &-elucetide poke 9%/ #ibyln) car ot ene;
Retr odehydr 0- ganma- car ot ene; Retrodehydr ozeaxant hi n;

Rhammopyr anosy| rgphylpestosideimaba jhagmpsidey MygoxangimpNyzsgeeuthol ot orryxol
Rhamosyl nyxol ; 3 Rharmosigl oxy- bet a, beta- caroten-3-o0l;

1- Rhannosy| oxy- Myxexantppldhydr o-1 ', 2' - di hydr o- bet a, psi - car otene,

2' - Rl aammosyl oxy-3', 4' - di dehydr o- 1, 21- di hydr o- bet a, psi
car ot ene- 3, i34 ol ; Eeocmmp;@@ppmye ywhewﬂug@mﬁrmibewzqmmw

Neoxanthin; Neoxanthin 3-acetate; Neurosporaxanthin; Neurosporaxanthin methyl
ester; Neurosporene; Nonaprenoxanthin; 2'-Nor- astaxanthin diester; Norbixin;
Nostoxanthin;

[0137] Octahydro-beta-carotene; 1,2,7,8,11,12,7' 8'-Octahydro- psi,psi-carotene;
7,8,11,12,7',8",11",12"-Octahydro-psi,psi- carotene; 1,2,7,8,11,12,7',8'-Octahydro-
psi,psi-carotene-1,2-diol; 1, 27,8,1',2",7',8"-Octahydro-psi,psi-carotene-1,1'-diol;
1,2,7,8,11,12, 7',8'-Octahydro-psi,psi-caroten-1-ol; 7,8,11,12,7',8',11',12'- Octahydro-
beta,psi-caroten-2-ol; 1,2,7,8,7,8',11%,12'-Octahydro-psi ,psi-caroten-1-ol;
7,8,11,12,7,8,11,12"-Qctahydro-4,4"-diapocarotene; Octahydralycopene;

5,6,7,8,5',6',7',8"-Octahydrolycopene; 7,8,11,12,7, 8',11',12"-Qctahydrolycopene;
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beta, psi-carotene-3,4,1' riol; 11-Rhamosyl oxy-3',4'-didehydro-1',2'-
di hydr obet a, psi - car ot en- 3-0l ; Rhodoaur ant ant hi n; Rhodopi n; Rhodopi n( -
20-)al ; Rhodopi-nal gl ucosi de; Rhodopi n gl ucosi de; Rhodopi nol;
Rhodoput puri n; Rhodot orul ene; Rhodovi brin; Rhodovi ol asci n;

Rhodoxant hi n; Roserythrin; Rubichrone; Rubi xant hi n; Rubi xant hin

5, 6- epoxi de: . Rubi S Hod11 120 D3 BREEyRHORBI OBt A FURIORY- r -l OFF
Saproxant hi m Sarci naxant hi n; _Sar ci naxant hin di gl ucosi de;

Sar ci naxant hi n r’r&%’ﬁ?‘lﬂé‘é&q’ @éf -Cldgrobactrap alucasidg. OH-Lycopene; 2-OH-

Seco- bet a, bet a- car ot eneb di one 6- Seco- bet a, [ epsi ] - car ot ene- 5,

6- di one; Seni - al aﬁ@nwi%bﬂﬂwé OHeMOBWQDW%oﬁg Negrosparenes@Hhi n:

Si nt axant hi n; Si phonaxant hi n; Si phonei n; Sodi unB, 19-di hydr oxy-7, 8- d|
dehydr o- bet a, chi -Qxar@edAE-PAST HOHD 453<08- B il QHR; QShBhodepay QbflSmtaxanthm
di hydroxy-3', 6' -di oxo-7, 8-di dehydr o-beta, chi -caroten-171-al

3-sul fate; 5 6-epox1de OH-Spheroidene; OH- Sphermdenone, 0H-7,8,11,12-

Sodi unB, 19, 34ri hydr oxy- 7, 8- di dehydr o- 6' - oxo- bet a, chi -caroten-17" -
oate 3-sul fate; Sstishydelyeopens OH-Y %Ww@homgﬁ%ﬂﬁmm Bsailiel 2,2
carotene-3',6' -dione 3-sulfate; Sphaerobolin; Spheroidene;

Spher oi denone; S|di(0Fm¢thb>l~.§tm11¥ﬂmpt08d¢)t@&ﬂhhﬁ?%ﬁrhqml{oeiﬂﬂmwwge@m&m #lson;
Taraxant hin; Taraxant hin di pal mtate; Tarnden; Tareoxanthin;

Tedani axant hi n; Fetheori-one 3TOnetanbsmitiyoadQriort,4'-Tispdepmtenriegic 7cid 870x@88,8'-
Tetradehydr oast axant hin; 3,4,3',4'-Tetradehydro- beta, bet a-carot ene;
3, 4, 31, 4t Tet r adeldiagomrqmivicpsid; FOxeschingiong 48)xosaproxanthin; 16'-Oxotorulene; 6'-
7', 8" -Tetradehydro-beta, beta-carotene-3,3"'-diol; 3,4,3,4"- _
Tet r adehydr o- bet £xpeltrysanthenpaxentbinP £12; Bitéh @:450; P 452; P 481; P 500; P 518; 1'-[(chi -
3,4 ,7 ,8 -Tetradehydrobet a, bet a- car ot en- 3-0l ;

3, 4, 31, 4Tet r adehHPaitaydbeta®-glocosylixy]R' 4'-didehydro-1',2'-dihydro-beta, psi-caroten-2'-
Tet radehydr 05, 6, 5", 6' -t etrahydro- bet a, beta-carotene-3,3" -diol; 6,7,
6', 7' - Tet r adehydwb PapiboebytiutGl; Papilioerythrinone; Paracentrone; Parasiloxanthin; Pectenol;

Pectenolone; Pectenoxanthin; Pentaxanthin; Peridinin; Peridininol; Persicachrome;
Persicaxanthin; Phillipsiaxanthin; Philosamiaxanthin; Phleixanthophyli;
Phleixanthophyll palmitate; Phoeniconone; Phoenicopterone; Phoenicoxanthin;
Physalien; Physoxanthin; Phytoene; C (30)-Phytoene; Phytoene 1,2-(ep)oxide;
Phytoenol; Phytofluene; Phytofluene epoxide; Phytofluencl; Pigment R; Pigment X;
Pigment Y; Plectaniaxanthin; Poly-cis-gamma-carotene; Poly-cis-psi- carotene; Poly-
cis-lycopene; Prasinoxanthin; Prelycopersene pyrophosphafe; Prephytoene
pyrophosphate; Pro-gamma-carotene; Prolycopene; Proneurosporene;
Protetrahydrolycopene; Pseudo-alpha-carot.ene; Pyrenoxanthin; Pyrrhoxanthin;
Pyrthoxanthinol;

[0138] 7-cis: Renieracistene; Renierapurpurin; Renieratene; Reticulaxanthin;
Retinylidenetiglic acid; Retrobisdehydro(-beta-) carotene; Retrodehydro(-beta-

)earotene; Retrodehydro-gamma-carotene; Retrodehydrozeaxanthin;
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t etrahydro- bet a, beta-carotene-3,5,3 ,5 - tetrol;

7,8, 7" ,8cTetradehydrozeaxant hin; 3,4, 31, 41-

Tet r adehydr obi sanhydr obact eri or uberi n;

5,6, 51, 6- Tetrahydrocant haxanthin; 7,8,7',8'-Tetrahydrocapsonbin;
Tetr ahydr o- bet a-carotene; 7,8,71,81- Tetrahydrobeta, bet a-car ot ene;
7',8', 111, 12' - TetRhampehyonbeyicey sse Rhemnasylone2'-O- Rhamnosyl-4-ketomyxol; 2'-0-
71,81, 111, 12" - Tet rahydr ogamma- carotene; 7',8',11',121-

Tet r ahydr o- ganma Rigimessimyxeln 3'-RhamBosylo8y-Teis, beidr gawpSiol;dsRhanuasyboyies -
1,2,11, 2' - Tetrahydro- psi, psi -carotene; 7,8,11,12- Tetrahydr o-

psi , psi car ot ene; dideRydry-8;2¥dibydnbrpets,psipmiotaps; 2'-Bhanmtoeyiexy-B4'6didehydro-1',2'-
6' - Tetrahydr o- bet a, bet acarot ene4, 41-diol; 7,8,7',81-Tetrahydro-

bet a, bet a- car ot edéhy@rodttaghisio barotgne-B1'ddl; 2H-Bhammibeylaxyrd) dfrdidebpdra1 2-dihydro-
carotene-3,17'-diol; 1,2,1',2"-Tetrahydro-psi, psi-carotene-1,11-
diol; 5,6,5", 6- Tétaalsircnaeniset, 4] il -Rhamosylexydd’ 4™-didhhpdre:1',3, dihErg-6' -
Tet rahydr obet a, bet a- car ot ene- 3, 5, 6, 3', 51, 61- hexol ; 1,2,7, 8-

Tet r ahydr o- psi , pdetapsircatoem-3-olpikholofranixaniting Ribdaphy 8hadopm(-,209alk: Rhodopinal
caroten-1-0l; 7,8, 11, 12-Tetrahydro-4, 4'-di apocarotene; 7,8,7",8" -

Tet rahydro- 4, 4' - ¢gluapsideaRhddepia glutesidepRiydiopihylrRipd orpuiinZRidodaiorulene;

Tet rahydr ol ycopene; 5,6,5',6'-Tetrahydrol ycopene; 7,8,11, 12-

Tet r ahydr ol ycopeRapdo#ibBin/Rhddovidleicira RisHordryitg Raseytiet; Rabiyhiomkyrampatitkin
1,2,1',2' - Tetrahydrol ycopene-1, 11-di ol ; Tet zuhydr oneur ospor ene;
3,4,11',12' - Tet Rabixshthis §jseportide ReHixahtlbnd,, 8-
Tetrahydrospirilloxanthin; 3,4,63%l1- Tetrahydrospirill oxanthin;

3,4, 3%} - Tefor3snydr ospulion doft Slinokahttd€)-Saproxanthn; Sarci@axanthin; Sarcinaxanthin
Tetrahydro-3,4,3" ,4'-tetrol 4, 4'-disulfate;

2, 3, 2", 31- Tet r ahyiphwusidd) SirdinhehibinGRinoflecveide;Barciticns) §,6- Beco-beta,beta-carotene-
3,2',3 -Tetrahydroxy- bet a, bet a- car ot en-4-one; 3,19, 31,17 -

Tetr ahydr oxybet a5(6%0:@@5,0@%15&&&%1]%@%&@;&@& Sendi-algha-carotenone; Semi-
Tetrahydroxy-6', 7' -di dehydro-5, 8, 5",

tetrahydr o- bet a, B@tﬁ-@ar@ﬁﬂtﬁfeeﬁdlﬁraxﬂﬂﬁl Smtaxanﬂun, Siphonaxanthin; Siphonein; Sodium-
3,3",5,5" - Tetrahydroxy- 6' - hydro- 7- dehydr o- bet acar ot ene; 3,4, 3", 4" -

Tet zahydr oxypi r andbgaiytloky7,s Hi-AeBydrdtbetd & baAbYA-T §Xdlore, ﬁuﬁateﬁsomum-a 19-
tetrahydro- beta, beta-carotene; (3,4, 3 4)-Tetraket o-bet a-car ot ene;

4,5,4',5 - Tetr ahmymgﬁwbﬁemldemmmﬁ&& 17781 DEDBRESHIR-
Th| ot hece 474: Thi ot hece-478; Thi othece-484; Thi ot hece- O—I—484

Ti l'efi shxant hi n b 19 3iikighdrefp¥AOIAERdto-6'-bkd-Bdtd, Sie 4388417 Toakd 3-5ulfate; Sodiym-

Tilefisbranthin [V; Torul arhodin; Torul ar hodi nal dehyde; Torul ar hodi n

met hyl ester; TO@‘lb@'?%hyd?d?c&lﬁ@&thyﬂi@fbﬁia%ﬁieEﬁét@:ﬁxyb'lcﬁonéglﬂfat@ 3,2 -
Tri hydr oxy- beta bet a- carot en- 4 one 3,

3',4"-Trihydr OXYSﬂ%i%b&ﬁf- gpﬂe ﬂergi@@nong’ Sfhrifoxabinid) $IEASIEE 2,

Chl caroten-6'-one; rlhy oxy 6', /1- dehydro- alphacarofene

3,3, 8" - Tri hyggh Xy 7 'i?h E&Qﬁﬁﬂ]ﬂf, ?a@ﬁh&u?'?hm%ﬁﬁ{cﬁﬁﬁmﬁat@ Taﬁ'xﬁﬂe 3,3

8' - Tr| hydroxy d| deRydr o- bét a, chi - éarot en-6' - one:
Trihydrcery-7, 8- ﬂb%ﬁ :I%&ﬁifaﬁan@@ﬁ 'IG@zEaﬁlt ?&n&oeﬁﬁﬁanﬁm?%{h%&e 7,8,7'8-
3,1',2" - Tri hydroxy 3", 4" -di dehydr d- 1

di hyd_r 0- bet a, psi Tﬁﬂd%ﬁfbaélta)&ﬁﬁlm, §4%54‘-Tetradehydro beta,beta-carotene; 3,4,3',4'"-
19- Tri hydr oxy- 6, 7-di dehydro-5, 6, 7 81

hydro-7' - 3.3
gegr ZL}’” |r ﬁydr Ois?g@a‘?%l%g&gﬁsﬁ@sg @arIfené’ ’7% ?s%@&%&%@%&%ﬁ%ﬁe 3,3"diol;

t etrahydr o- bet al gpsi Eowgqa&@&o%em%mgme&-z §&oé,gﬁ,lﬁrwb'%%&as Ydro- 6-

di hydr o- bet a- car ot ene; -Tri hy r oxXy-5' hydr o- bet a* car ot ene

5', 6' - epoxi de; ta- 3-0l; 3,4,3' 4'Tetradehydrol 6167 Tetradehydro-
3,19, 3' - Tri hydr oxy ]78 caJmhndroo beta epest} CCarot ez 8- one: oo

3 19 3'-Tri hyd gt = |_ gl e;
RO R e R
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exanpl e of naturally occurring carotenoids. This list is not
conprehensive as nore naturally occurring nol ecul es are being

di scovered which will fall within the category of carotenoids.

Sui fonyl ureas [01421Non-limting exanpl es of sul fonylureas include,

B b AR 57 A 3R O .
ﬁggfiiz? i 3’3 ;ﬁa%ﬁgg%&a&%&@%%ﬂé s ?‘?{F&%?%@ﬁ%%%?%%@mfm;

[ itini 1L gld ni 1 i ke.,, Ni.aci

Eelegt eél ger ievgtn %v@k%g?ﬁ%#%éﬁ@rﬁ ‘T"%Iﬁ%’? d gﬁ%’%ﬁgteﬁeég’gﬂ’g %@E@F%g_t or
Non- f: Tt ng. exdipEBEp R fu‘ﬁ?{@@?@f‘%‘%‘z@? it BB gL b ey S
[ r Aci pi mox - razi ne- 2- car hoxylj i ' -

oxi de), ni cer X f%_%?‘g%r@&g%;?ﬁ%ﬂq?'éaﬁ%ﬁk 16.?%%;‘,35?.2%{5?%@%@2&3@@
Cocophor of i cotPHRFEaol% 12 5t BRERUEES B0 DEbtS Seryo-Rst s

whi ch may be suitable for this
y carotene; ,8,7',8'-’Petrahydro-psi,psi-carotene; 5,6,5', 6'-Tetrahydro-beta,beta-

carotene-4,4'-diol; 7,8,7',8'-Tetrahydro- beta,beta-carotene-3,3'-diol; 7',8',9',10"
Tetrahydro-beta,psi- carotene-3,17'-diol; 1,2,1',2'-Tetrahydro-psi,psi-carotene-1,1'-
diol; 5,6,5',6"-Tetrahydro-beta,beta-carotene-4,4'-dione; 5,6,5',6'- Tetrahydro-
beta,beta-carotene-3,5,6,3',5',6"-hexol; 1,2,7,8- Tetrahydro-psi,psi-caroten-1-ol;
1,2,7',8'-Tetrahydro-psi,psi- caroten-1-ol; 7,8,11,12-Tetrahydro-4,4'-diapocarotene;
7,8,7',8'- Tetrahydro-4,4'-diapocatotene; Tetrahydrolycopene; 1,2,1',2'-
Tetrahydrolycopene; 5,6,5',6"-Tetrahydrolycopene; 7,8,11,12- Tetrahydrolycopene;
7,8,7',8"-Tetrahydrolycopene; 7,8',11',12'- Tetrahydrolycopene; 1,2,1'2'-
Tetrahydrolycopene-1,1'-diol; 1,2,1',2'- Tetrahydroneurosporene; 3,4,11°,12'-
Tetrahydrospheroidene; 3,4,7,8- Tetrahydrospirilloxanthin; 3,4,3'4"-
Tetrahydrospirilloxanthin; 3,4,3',4'- Teirahydrospirilloxanthin-20-al; 5,6,5',6'-
Tetrahydro-3,4,3",4'-tetrol 4, 4'-disulfate; 2,3,2',3"-Tetrahydroxy-beta,beta-carotene-
4.4'-dione; 2, 3,2',3"-Tetrahydroxy-beta,beta-caroten-4-one; 3,19,3',17"- Tetrahydroxy-
beta,chi-caroten-6"-one 3-sulfate; 3,5,3',5'- Tetrahydroxy-6',7'-didehydro-5,8,5',6'-
tetrahydro-beta,beta-caroten-8- one; 3,3',5,5'-Tetrahydroxy-6'-hydro-7-dehydro-beta-
carotene; 3,4,3",4"- Tetrahydroxypirardixanthin; 3,4,3’,4'-Tetrahydroxy~5,6,5',6'-
tetrahydro- beta,beta-carotene; (3 ,4,3'4')-Tetraketo-beta-carotené; 4,54',5'- Tetraketo-

beta-carotene; Thiothece-425; Thiothece-460; Thiothece-474; Thiothece478;
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invention include, without limtation: abecarnil, acanprostate,
acavir, acebutol ol, acecl ofenac, acenetacin, acetam nophen,

acetam nosal ol , acetanilide, acetohexatnide, acetophenazine nualeate,
acet ophenazi ne, acetoxol one, acetoxypregnenol one, acetretin,
acrisorcin, acrivastine, acyclovir, adinazolam adi phenine

glyg': ?gpl g;iag?’n, aﬂ#@rééﬁ%géz%l eg&%{}bbﬁerdl gﬂﬁLﬂ%l oxa a?%%%{rnona akatinol,
alfentanil, ali bf* xan.@Lhirﬁﬁﬁ %rhmﬁg'i%%{:ﬁse Tofd ak%dﬁﬁi‘dagﬁe

al lyl estrenol, roren ron, oXI pri

Z%p{fﬁ?'nf}g Ra' PR %dé“mg*ﬁflte%gfrﬁ%“ﬁﬁvﬁ?%mg@ﬁan erg’ﬁﬁ’?%@?“'
o ot S ous AR S oa iR oflT MR T A o AR ARG
|

S e HpTTEN S -
anphonyci n, anphot Ci xi;cam ' or

R D - G s R R R TRE SR £, 8-
ggglt 2?2,6 aﬁgg?::r ari}g %@iﬁ Eidr os%/h IO]I(? ,@nrggeste éd| 0l-17-
acgt at e, agdros%ﬁ‘éﬁpﬂ f%o %h‘%{‘g‘] CarRige r‘? 23 y 2&?
et ot e anur os RS b e e e e B T DR A RS9
i el ?Lgneapoﬁ?‘wﬁme‘wﬁpghﬁg%f %%?%@9%%5 8- A o

aprotinin, arbap earln arl razol e, am kac i No
arstiinol, aryl d@@?‘?‘%" 36‘11’8" Sgr"?’i?%?f‘lgv@ g eallgﬁ’f ??e'ggl ]ﬁ%rﬁﬂ’fgﬂr ic
acid derlvatlves carbo yI| aci ds, ena nes iC
acid derivati veéildegi:jé PO 8 aFE‘F odpe: [epélé é‘ﬁgtf’ 358 4 1%303% “’%"952‘
atorvastatin, atgvaquone, atropineg, .ayranofn ropazone,

azat hi oprine, afdlpdRrhetisaroieng: 33 St EyAxy-2H @’h}"é‘i’fgiti“ﬁamtﬁ’éfé éfe@ﬂx‘de
banmbut erol , banet han, barbitone, barnidi pi ne, basal azi de cl am de,
becl obr ate. bet B BTImBEREGH GarrmEra @ewrotenb%w%ﬂ%a ittt e
bendazol , bendrofi unethi azi de, benetham ne penicillin, benexat e
hydrochl ori de, BERdwrksH hetarf‘é?ﬁt“éicﬁ:%‘leﬂgtl@mt%én’? %JTTﬁMgoxvoé%Mrat e,

bent azepam benzhexol, benzi odarone, benzni dazol e, benzoctan ne,
benzodi azepi ne Wéqqs%gotegém%i%a}nhgdrmge]q%gllk}gc{rg_ﬁé)xo—alpha—carotcne,
benzphet am ne, benzyl nor phi ne, beperiden, heni um :
hydr oxynapht hoat3' 65@%&@1{1-5 3@9&1@%%@@%{)%%&@%@“&@6% lo}',2™
bevant ol ol , bevoni um neth sul fate, bexarotene, bezadoxifine,

bezafi brate, bi dirimsresi-3.4, aﬂam@hydrmlédr ZrttetihyfEo- PPt GRROteR-PRRy 3,44

bi f onazol e, binedaline, binifibrate, biricodar, bisacodyl,

bi santrene, bi sthmﬂroxy 5,651 @ etaliygro-beiagistan ersotete; Tﬂ@gmthoﬂ@ Rt riketo-
bradyl cinin, bretylium bronmazepam bmmocriptine, bronperidol,

broti zol am br ovhecamiene 3, 1Y c Tahethexy- Md!dﬁkyd@-b@i dhydmsbeimpsi-giroten-4-
budr al azi ne, bui eni ode, bufetolol, buflonedil, bufuralol, bunetanide,
buni trol ol buproaﬂéﬂrbpl,mmﬁn;eﬁinhmiﬁxmébin;ﬁflbﬂr&lpﬂlgbﬂ,ctetiu@b‘#riﬂoW@,ﬂein;

busul f an, butal am ne, butorphanol, butaverine, butenatne, butidrine
hydrochl ori de, Brelietaerns; Tenlbflaviyy Teodiflos Asolixanthin, Funexafhindddniideol e,
butofilol, butropium bronm de, cabergoline, cakifediol, calcipotriene,
calcitriol, cal iiasphesiaxapthin¥rriravthis; VielersapthinyVioleryfhrm SWermingol
canpestenl, canptothecin, candesartan, candoxatril, capecitabine,
caprate, capsai oVemingaps; Sfsbbiaxangn; Xaothehyllctanthaplylie i Xavthoprwildt €HS;
car banazepi ne, carbapenens, carbarsone, Carbatrol, carbenoxol one,
carbi mazol e, carfmBwply]l dipaknitates Xenthopbul ém&idﬂ;@ﬁtbhzzemmtmle;rmg;Zeacarotene;
caroverine, carteolol, carvedilol, cefaclor, cefazolin,

cef buper azone, defadp) Aeacarotehe; slphi-Zeacarefernd-hiit-div); betetZsaruding-3,17'"- diol;
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di ni tohni de, di oxaphetyl butyrate, dioxethedrine, diphenethoxidine,
di phenhydram ne, di phenoxyl ate, di phetarsone, dipivefiin, dip onium
brom de, dipyridanole, dirithronycin, disopyram de, divalproex -
sodi um dofetilide, donperidone, donepezil, dopexam ne, dopradi

dosmal f at e, doxapﬁ%é@%@ﬁ@%%ﬁﬁﬁ%@ﬁ%%ﬁ RV Bfim

dr of eni ne, dronost one propionate, dronosta abi no
’ﬁ%-

droperidol , dropggp] ﬁg{wezggn { @R 1By R OBE St
edavarone, ~edoxudj %}’a‘n wgs_e@g&\@m&m gém%daxﬁﬁtﬁiﬂ%oﬁbrﬂeﬂrﬂ

ebroti di ne, ebunanonl . eca oxacl n, eco azoﬁe nltra
el etriptan, elgodlplne enepronlum

enal april, enant h%fu[% ze%QzHﬂaﬁ‘Jngﬁorha‘?rm 18 é?&&antﬁﬁ%h%ﬁgxan&”rpr ostil,

ent acapone, epanol 0 rrne ., epl nephrine eplrub|C|n

epl erenone, iﬁﬁgar t anfhegﬁcg,?ﬁgljr?gggﬁa@o% .uoéa?dt?u F};?S\r/ném Fr b %nomhmﬂmg

er got am ne, enum er

ot azol am ' estr adbarPsdt bR RnE BRARRIE Pl SR ey ssmore
e T & %h%lfﬂﬁc e %@%u%e%%fsq%%f aEverh SRER IR i ShiflR o Blefiory

aci d, etham van, ate

et hi nyI eskadi ol 3 zoat.e, et hi nyl estradi ol , ethi onam de,

et bi sterone (17a- SR ?Pltdsest osterone), ethopropazine, ethotoin,

et hoxyphenam ne, ethyl estrenol, ethyhnorphine, ethylnorepinephrine,
et hynodi ol di acetate, etodolac, etofibrate, etoposide, etoricoxib,
etretinate, evero* exal am de, exarnestane, exanorelin,

ezenm tibe, falecd ”@ml)?'i'ﬁ fanciclovir, fanotidine, fantofarone,

arapenom i 27l B3HSL o LR e SRS BRSO
f fen, f f

T o e S A A
oo ke TSRSt CRRES Bt e,

flul enam c acid, unanj sone, pnar i ZI ne uni.sol i ..
fl unitrazepam fltﬁ Bl IaB@\B‘e”' 5ig #aalqenes ( f‘FP{‘PH&aﬁ’ g]“‘de firjdey; e,
fl uphenazi ne decanoate,. fl uphenazi ne enanshattg f | uphenazi ne,

f1 upr oquazone, fI‘B?%‘f‘E‘&&ﬁﬁ‘dW“ﬁ%‘ilﬁﬂ%Péwzg} k& one acet at e,
fluticasone propionate, fluvastatin, fluvoxam ne, fom noben,
fornmoterol, foscarnet, foscanet, f 0S| nopril, fosphenytoin,

frovatri ptan, fudosteine, furragl I1in, fur azol i done, furazolidone,
furfuryl nmet h%acﬁ’rﬂﬂ“fé‘?ﬁ’ﬁf’ﬁ%’”’“wﬁosem de, gabapentin, gabexate,
gaboxadol , gal ant ham ne, gallopaniil, ganmmaparin, ganciclovir,

gangl ef ene, 83k nat e Thysmmmiaghiiyige g@é‘?ﬁqemﬁmnﬁ’@%? Eﬁ’l‘%@yﬂ@g‘?‘%fdene
ghrelin, glatiraner | aucar ubi n | i bencl am de, gI i cl azide,
glimepiride, gli pqazhoaglwzgldmenshﬁée@@ S aTPmil@iFn@ew sogpvmnaq a4
glycetyl trinitrate, glinepiride, granl set ron, epaf | oxaci n,

gri seof ul vin, gua@e@ﬁﬂ"éﬁ@cl‘l%?mﬂs mpeghy] przinechwarhpaylic acid 4-
hal operi dol decanoat e, hal operidol, hal oxazol am_hepronicate,

hept anoat e, hexob®ids) sn@cmvéﬁwbmhnﬁoweommﬂaﬁhwwmwm% des,
hydr ocodone, hydrocortl sone, ronor phone, hydroxyanphet am ne,

hydr oxymet hyl pr ogtigclonstgaicomel gﬂés A dicsrlerandippaphergbeciingpre

hydr oxypr ogest er one acet ate, hydr oxypr ogesterone capro ate,

hydr oxypr oge erone, cr onone, oscyani ne, |l ast

i but enac, lﬁ}ﬁﬂf en, rﬂ‘ﬁ'@les 089&%&? Agent %‘Y@‘ﬁﬁgﬁ’g"ls‘mﬁb

iIoprost, |rrat|m |mdapr azol es enem imp

i mol ani ne, incar k‘BFﬁ"E°%@F]Hd¢p@’r‘%W ?@ga“@rﬂ?ﬁ‘f?gﬁrgi‘qa%ms?ﬁd@ﬁ‘ﬂﬁ B‘I"E%“'“’101

i ndi navi r, indonethacin, indoramn, inosine gm]anobex i nosi t ol

ni aci nate, i odoquAcRdpiengepacemetagin @cetqurnephsta soeiminosyiels agetentlide, acetohexamide,

e
pud

pa
=
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repaglini'dé, répinotan, repirinast, reproterol, reserpine, retinoids,
ribavirin, rifabutine, rifarapicin, rifapentine, rilnenidine,
riluzole, rimantadine, rirniterol, rioprostil, risperidone,
ritanovir, ritapentine, ritipenem ritodrine, ritonavir, N
rivastigmne, rizatriptan, rociverine, rofecoxib, rohypnol, roI i pram
remoxi pride, ronifib irole, rapiva sapr ost
rosiglitazone, ro&%HPR E"tnﬁ?Fenm PRI EERAPED aZ‘F%ﬁ?eﬁii‘aﬁaé a?eggﬁg‘ie%ﬂeﬁ orie,
acetate, roxindole, rubitecan, sal aceta saljcin, sali de,
sal eyl o aci d_deMETERY VRRBupgdiofcl "llgseaaihﬂ%i%ﬂ e e oncs,
scopol am ne, secni ol e enot i i ndol g,
seriraline, sibut ?‘gﬁ?ﬁ%adr?" ’I‘tfq “=§%WB§?§FF?* ]E dn,glbendazole,
sirolinus, sitaxse tan of al d or.ivudi,ne, sotal ol ,
soterenol, sparfi 613 %E@P"d ’t"h hﬂ@c?‘ﬁ’c g‘ﬁ?’r%pr??‘dmﬂi,’

spi zof ur one, stavu ne, st pto cin cci_nyl sul f at hi azql e

sucral fate, sufent! “13954]1 ngFlé"“H’P’c’ &gy gmotipes, é@@?‘ﬁﬁr ‘E}%"’P‘m’ alprazolam,
sul fadi azi ne, sul fal oxi caci d sul far si d% sul f mal ol , _sul i ndac, .
suloctidil, sul pheBendlelnipntading amby aaiderhzng, pRvdisen, amiloride,
sulphadorrine sulphafurazole sul hanera2|ne sul phanet hoxazol e,

sul phapyri di ne, sHhiBpRIEaATROXY %acléwmvﬁbW@Eﬁ%mﬁ? grpgoglycosides,

sul t hi ame, sul topride, sulbroponium _sunmani roI e, .sumahr| Bt an,

sunepi hon, super oRPigepedtagds: YRBOPTIDFAgL AHROTRs HRIRATANCS BHIP gHazole, amiprilose,
synephrine, tacrine, tacrolimus, tacrolinmus, tadalafil, talinolaol,
talipexol e, tanoxfRigdprdeasiiRgding, anﬁla’fag%ﬂmhdlptﬂaza&wé}aagﬁw amgsulalols ene,
t azobactam tecastinezole, fr-clozan, tedisanml|, tegaserod,

t el enzepi ne, t el néme¥pheac, amemmﬂﬁxwelbmawmﬂ amphetarAgpamphomycin,
terazosin, terbinafine, terbinafme, terbutaline sulfate, terbutaline,
terconazol e, t er f enEhateriein, areniclin) dnmiroxisa, RBIGRATHT EUTIROBP,ERSEIISS, amyl
testol actone, 4-dihydrotestosterone, tetracyclics, tetracycline,

t et r ahydr ocannabi Fitsite, amylabatbitonepanagisivee aceistsl anasiorele, aﬂdln@tﬂilmﬁﬂémﬁeﬂedml
t hi abendazol e, thiazi necarboxam des, thiocarbamates, thiocarbam zine,
t hi ocar bar sone, t #ridmstetedigle- acphwmﬂdmﬁ@!ﬂdilﬂ'tl7@9@@#@@“@%@@@1’@1@?@&
tianeptine, tiaprofenic acid, tiaramde, ticlopidine, tigloidine,
tilisolol, timpl otudrasiensdiclBeicetate-17 brotoates M@stequmapaﬂmﬁemne acetate,

ti oconazole, tipranavir, tirapazamne, tirofiban, tiropram de,

titani cene, tizanandrostsront bengadteliandsosterpueiprepitinate, androsterons, degiotensin,

tol azam de, tolazoline, tol butam de, tol capone, tolciclate,

tol fenanmic acid, mmmmmpmwmnmpimm aoatrefineeapomenier st at |
topi ramate, topotecan, torsem de, torem fene cibrate, toremfene,

t osuf | oxaci n, tr asmatbinjdine; eprepitehti apegtining erhapwdstil adeparin,razipipragsle, amikacin,
tranyl cyprom ne, trapidil, traicanox, trazodone, tretoquinol,
triacetin, tri ancamidobrheaystiimol, arplaetiomsid derivativgscardalbylamhines; anyltatyiria acid
trifluoperazine hydrochloride, trifluoperazine, triflupromazine,

tri hexypheni dyl , detivatives) agisarbokylicraelds) taryiéperdzinesyetyfprepdénicwejd derivatives,
ttimethoprim tringestone, trimpramne, trinmoprostil, trithiozine,
troglitazone, tr oispiriny @temizal stpiddlestorhoxetine; dtamastatin, dovagione miromEne,
trovafl oxacin, troxipide, tuam noheptane, tulobuterol, tymazoline,
tyram ne, undecanaginefn, smagepanoe, ezattdopline, uzdlastiss, adetanolarsidb,aeiffobroyin, |
val decoxi b, val erate, val ganciclovir, val proic acid, valsartan,
vanconyci n, var cl exkfdn| bambaterelf mmethen, barbitme dabiidigine, besalapideibeclamide,

vi dar abi ne, vi gabal dn, vincam ne, vinpocetine, vionycin, viquidil

vi snadi ne, vitam b’ech)bﬂtﬂ; b&&ﬂulolelmmgmdeabmmepm bm@;&l’me] bbﬂiazam beadazol, d
vitamn e, vitamn k, voglibose, voriconazole, xalipnden, xanot eroI
xant hi nol ni aci nabeadroflemythizgige, baneliraminegenicilineenedate hydrorhied deglenfusmlil
xyl omet azol i ne, yohi nbi ne, zacopride, zafarlukast, zalcitabine, -
zal epl on, zanam Vhdmisuzeihed) bagidipine, tenarglaie) beaiezepam,derthdxolchenzodasme,on,
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vari ous neans, depending on their intended use, as is well known in
the art. For exanple, if conpositions of the present invention are to
be adm nistered orally, they may be formul ated as tabl ets, capsules,
granul es, powders, suspensions or syrups. Alternatively,

formul ations of Béﬁﬁnigéfﬁﬁ%%dcgmt RPN R ALY I?etg%&%f}epine,

parenterally as injectiohs (Intravenous, | ntramiscl

subcut aneous), éﬁgoaalieﬁ%ﬂ%éhg%aﬁeﬂwlﬂﬁ%hﬂé béﬂéﬁ@é?ﬁinépﬂéﬂiﬁﬁ' For

application by the opht bus nenbrarie Tout &, “conpositions of

th t i ' ; ' ts.
Thase formul at | on Ry Rtons B bl S A A ellroft Sollhlole " ©

S y conhventi ona n

desired, the COMpQShib TR hetieth, ok x,.b%?agﬁgsfam biafadticol

addi tive, such as an excl pi ent r, adsin rati ng agént,

L ubr i 1 . . uhi i o ensi =T

el S Tyi g agon A tANRALED bl hiTAHn eI pRURRAL Brbfhe e Bl

bj ect i ti tyls ; L fii I | ch

2ok oat um 1 aur yi gl i Sbrolof Wbt BbRARO bost i SAE whusputR

ts, | ts, ti L t '  f i d

T un ng. agent st R SRR RE bR e SR LA Wit b2 BPulintit

t he formnul at ed aﬁlen a%' 1471c {.)) ect gga?_ﬁgi.t igns.r&g)ﬁm?? slu,t|j tﬂabl ff f or
&;ﬁl e(,?){ﬁcgcrx&: 49&181813”2 zine, Buieniode, bufefolol, buflomedil,

oral, nasal, top

bufiralol, bumetanide, bunitrolol, bupranolol, buprenorphine, bupropion, buspirone,
busulfan, butalamine, butorphanol, butaverine, butenatme, butidrine hydrochloride,
butobarbitone, butoconazole nitrate, butoconazole, butofilel, butropium bromide,
cabergoline, calcifediol, calcipotriene, calcitriol, caldibine, cambendazole,
camioxirole, camostat, campesterol, camptothecin, candesartan, candoxatril,
capecitabine, caprate, capsaicin, captopril, carazolol, catbacephems, carbamates,
carbamazepine, cartbapenems, carbarsone, Carbatrol, carbenoxolone, carbimazole,
carbromal, carbuterol, carisoprodol, carotenes, caroverine, carteolol, carvedilol,
cefaclor, cefazolin, cefbuperazone, cefepims, cefoselis, ceftibuten, celecoxib,
celiprolol, cephaeline, cephalosporin C, cephalosporins, cephamycins, cerivastatin,
certoparin, cetamolol, cetiedil, cetirizine, cetraxate, chleracizine, chlorambucil,
chlorbetamide, chlqrdantoin, chlordiazepoxide, chlormadinone acetate,
chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine, chlorphenoxamide,
chlorphentermine, chlorproguanil, chlorpromazine, chlorpropamide, chlorprothixene,
chlortetracycline, chlorthalidone, cholecalciferol, chromonar, ciclesonide, ciclonicate,
cidofovir, ciglitazone, cilansetron, cilostazol, cimetidine, cimetropium bromide,

cinepazet maleate, cinnamedrine, cinnarizine, cinolazepam, cinoxacin, ciprofibrate,
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and sublingual), rectal, vaginal, aerosol and/or parenteral

adm ni stration. The formul ati ons may conveniently be presented in
unit dosage forth-and nay be prepared by any nethods well known in
.the art of pharmacy. The anount of conposition that nay be conbi ned

2,02 G BT SBRLS, O38 PRt ASREAT R
LosASINEChod Ol R ASS L AT BEOLBLS oSS,
R e S

B9 PSRN S AR Sl LR,

d : 0149 | at | itabl e .f | ._adm ni jon. b
" the form of cApeg: S@REIt el bRt OpRbR BRI 2°

[ avored basie, oSk oSl SRR SRR bR
nonaqueous || 94kt S i et P

base, such as gelatin .and glycerin,. or sucrose and acacia), each
~containing a pré’&‘g?tb?%i?ﬁéa‘ggﬁﬂuqfﬂﬁqe% P SRRt SRR EREE le’feﬁ‘g?eeof as
an active ingredient. Conpositjons of.the 1or.esendg i nvention may al so
be admi ni st er ed & AR GiClpgenzrnEcYelpqrine fyclgum dodidengiopenianung, i

dosage fomas for qral .adm.istration (.capsules, tablets, ”5481 )
dragees, powder £YCIGTPIHTy CXRionals) cYRrRheptains, CYRI9ferons Agptate: apqrhaging,s
m xed with one oy, nore arnpceutj cally acceptabl.e carriers,. such as
sodiumcitrate d{"lfﬁﬁrﬁﬁﬂlggﬂﬁ" RotopE depingzglen r‘gﬁi}“eo °°P’??étef%ﬂ ng:
(1) fillers or extenders, such gs starches, |actose, sucrgse,

gl ucose, mamt ol ccagimptsy deliyfirofuetips, dela fﬁ“eﬂieh‘a’é‘dgl,‘” ‘gﬁ’fﬂo ﬁ%c?m?’or
exanpl e, carboxypet hyl cel | ul pse, al gi nates el atin, . polyvinyl

pyrrol i done, sudeBPamEK ez %’@idg,sc telsymﬁuﬁiﬁé%weséeSWI%-m ycerol ;
(4) disintegrating _agents,.such as agar-agar, calcium carbagnate,
potato or tapi 0d%i0desasskel, depqnamphineadasorymetiatons detgmfdineadexamphe e di um
carbonate; (5) solution retarding agents, such as paraffin; (6)
absorption acceldsranebipal, dexehlorphenirayuing, dexenpragine foxmetyipheidaes: (7)
wetting agents, such as, for exanple, acetyl alcohol and glycerol
nonost ear at e; ( Slprarxanty doxtreamphglaming sulfaie Aextroamphelsmineodaxireprenozypherey)

| ubricants, such a talc, calciumstearate, nagnesjum stearate, solid
pol yet hyl ene gl yEHHA diaggigie disneaphing, diggpmming diazepse, diazianinpess diamxideof ;

and (10) coloring agents. In the case of capsules, tablets and pills,
t he conposi ti onglitferopsppamidieaygichlespkens didlpienay, depumarol, diigpesipe,
conpositions of a simlar type may also be enployed as fillers in

soft and har d- f idideexyagenosing, qicgejrsapicnsdifesierine, difenamigelsi Gilemial digioxin,

| actose or mlk sugars, as well as high nol ecul ar wei ght pol yet hyl ene
gl ycol s and t he digokin, dihydroergotamine, dihydrocodeine, dihydrocodeinone enol acetate,

dihydroergotamine mesylate, dihydroergotamine, dihydrogesterone,
dihydromorphine, dihydropyridine derivatives, dihydrostreptomyvcin,
dihydrotachysterol, dihydroxyaluminum acetylsalicylate, diiodohydroxyquinoline,
diisopromine, dilazep, dilevalol, diltiazem, diloxanide furoate, diloxanide, diltiazem,

dimefline, dimenhydrinate, dimethisterone, dimetotrine, dimorpholamine,
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[0151] A tabl et nmay be nade by conpression or nolding, optionally with
one or nore accessory ingredients. Conpressed tablets nmay be prepared
usi ng bi nder. (for exanple, gelatin or hydroxypropyl nethyl

cellulose), lubricant, inert diluent, preservative, disintegrant (for
exanpl e, sodium starch glycolate or cross-I|inked sodi um carboxynet hyl
cel | ul ose), surf dinioknids diexapheti bypeats; diogetbadany, diphonatkaxidingh| et s” nay be
made by nolding in a suitable machine a m xture_ of the subject

conposi ti on noi stdvhatydpninesdivheneylate dighetagsons, idipaierin, dinpniem drontdes
other solid dosage forns, such as dragees, capsules, pills and

granul es, nay opwuipgridaniole, Hisithseyadn disepypamiges diwelpiapx sodion dofatiideand
shells, such as enteric coatings and other coatings well known in the
phar maceut i cal - f dempdridoiendongpazl, Jopadajre dppiadil.do tef doxapramhodoxarosih,
adm ni stration include pharmaceutically acceptabl e enul sions,

m croemul si on, sdbxefizepaw, degpipedesicynline, dyfenips deombstandlstierpsopidnate,
addition to the subject conposition, the |liquid dosage forns may
contain inert di Hsestendenendsodapings dwpéridol,ldepemilamige) dithme ;méthyiphenidate,
exanpl e, water or other solvents, solubilizing agents and

emul si fiers, sucHlulasstit, lebrotidine ebiohamanieecaiel Ececadfioahan, ecanim}é nitrate,
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propyl ene
glycol, 1, 3- but ydasmendkdoxodine, efaviseng, efifivacent, ieflonate; slednidin, oletriptad,
groundnut, corn, germ olive, castor and sesane oils), glycerol,

tetrahydrofuryl ealgodipind, elliptitiye binyprerhen Gdoyndda| aneine ehalipr, enfuispe aghiaids,,
in addition to the subject conposition, may contain suspendi ng agents
such as, for exabglbptat, ehdxiingteadnprbstilsenskgane/ bpaabloh bHe8rine, epinastine,
pol yoxyet hyl ene sorbitol and sorbitan esters, mcro crystalline

cel | ul ose, al uni epinephrticabpithbizid, eitcrerons) eprotaiien, engealcifamirergdludd mesylates,
tragacanth, and m xtures thereof. [0153] Formul ations for rectal or

vagi nal adm ni st egbtamine,a@gpdampergthrniycid, arglintySttpamittatd, edaprazold) eehalopym,

be prepared by m xing a subject conposition with one or
esmolol, esomeprazole, esonarimod, estazolam, estradiol benzoate, estramustine,
eskiol succinate, estrone acetate, estrone sulfate, etafedrine, etafenone, ethacrynic
acid, ethamivan, ethinamate, ethinyleskadiol 3-acetate, ethinyleskadiol 3-benzoate,
ethinylestradiol, ethionamide, ethisterone (17a-ethinyltestosterone), ethopropazine,
ethotoin, ethoxyphenamine, ethylestrenol, ethylmorphine, ethylnorepinephrine,
ethynodiol diacetate, etodolac, etofibrate, etoposide, etoricoxib, etretinate, everolimus,
exalamide, examestane, examorelin, ezemitibe, falecalcitriol, famciclovir, famotidine,
fantofarone, farapenum, farglitazar, fasudil, felbamate, felodipine, fenalamide,
fenbulen, fenbutrazate, fen_diline, fenfluramine, fenoldopam, fenoprofen, fenoterol,
fenoverine, fenoxazoline, fenoxedil, fenpiprane, fenproporex, fenspiride, fentanyl,
fexofenadine, flavoxate, flecainide, flopropione, floredil, floxuridine, fluconazole,

flucytosine, fludarabine, fludiazepam, fludrocortisone, flulenamic acid, flunanisone,

flunarizine, flunisolide, flunitrazepam, fluocortolone, fluoxetine, flupenthixol
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nore suitable non-irritating exC pients or carriers conprising, for
exanpl e, cocoa butter, polyethylene glycol, a suppository wax or a
salicylate, and which is solid at roomtenperature, but 1iquid at
body tenperature and, therefore, will nelt in the body cavity and

rel ease the acti &@aﬁgﬁﬂﬂu;ﬁa’faﬁﬁlé adchivate, Mphadiziad erafittiatt, Hupkenbaiie, vagi nal
adm nistration also include pessaries, tanpons, creans, gels, pastes,

foams or spray ffugiouaidng Thrdepaba flikbipebs, dofatohé ﬁeﬁteaﬂut@ﬁ@ngﬁeyiﬁmw
the art to be appropriate. [0154] Dosage ornms for transdennal"

adm ni strati on ofjuyAstetit) fiedxaGREJTeEinbbeaNfotidrolt BScaRRY/EatEmet SBdRpH],
oi ntnments, pastes, creans, lotions, gels, solutions, patches and

i nhal ants. The afbhbﬁéﬁyt&ﬁ%ﬁ&n ffﬁdbsféﬁte fﬂm)&@@lhﬂ,’fdﬁﬂolﬂ&ﬂ for@oKdRAsll ti ons
with a pharmaceutically accept able carrier, and with any

preservatives, DbifiBifethampPhddRghd, ARbSmiNe] gabapeRtih, BfbekE) gitloRskol,

[ 0155] The oi ntnents, pastes creanms and gel s may contain, in addi tion

to a subject conpositabi@id, pMEdnk, Bithisa aﬁﬁ‘%&lc%vﬁngaﬁgiefeﬁé‘%efé&gﬁt abl e,
fats, oils, waxes, paraflél ns, starch tragacanth ceI | ul"ose

deri vatives, pol yﬂ&%ﬁ@geﬂﬁeml gatpuéﬁel bGRBgs, gfbmﬂ Siokrlsih,C

acid, talc and zinc oxid ures t hereo 156] Povvders and

sprays may cont aélﬁuendkﬁm@&! %hél&z‘?&, glﬁneinﬁﬁ,tﬁlﬁﬁfde,“éiﬂ?&ﬁ’ié b Yhtamic acid,
glyburide, glyceryl irinitrate, glimepiride, granisetron, grepafloxacin, griseofulvin,
guaiazulene, guanabenz, guanfacine, halofankine, haloperidol decanoate, haloperidol,
haloxazolam, hepronicate, heptanoate, hexobendine, hexoprenaline, hydra:nitlaﬁne,
hydrazides, hydrocodone, hydrocortisone, hydromorphone, hydroxyamphetamine,
hydroxymethylprogesterone acetate, hydroxymethylprogesterone,
hydroxyprogesterone acetate, hydroxyprogesterone caproate, hydroxyprogesterone,
hymecromone, hyoscyamine, ibopamine, fbudilast, ibutenac, ibuprofen, ibutilide,
idoxuridine, ifenprodil, igmesire, iloprost, imatinib, imidapril, imidazoles, imipenem,
imipraming, imolamine, incadronic acid pergolide, indanazoline, indenolol, indinavir,
indomethacin, indoramin, inosine pranobex, inositol niacinate, iodoquinol, ipidracine,
iproniazid, irbesartan, irinotecan, irsogladine, isobutyrate, isocaprate esters,
isoetharine, isometheptene, isoproterenol, isosorbide dinitrate, isosorbide mononitrate,
isosorbide dinitrate, isoxsuprine, isredipine, itasetron, itraconazole, itramintosylate,
ivermectin, kallidin, kallikrein, kanamyecin, ketamine, ketoconazole, ketoprofen,
ketorolac, ketotifen, labetalol, lafutidine, lamifiban, lamivudine, Jamotrigine,
lanatoside ¢, lansoprazole, lasofoxifene, leflunomide, leminoprazole, lercanidipine,

lesopitron, letrozole, leucovorin, levalbuterol, levallorphan, levetiracetam,
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exci pients such as |actose, talc, snick acid, alum num hydroxide,
calciumsilicates and pol yam de powder, or m xtures of these

subst ances. Sprays may additionally contain customary propellants,
such as chl or of t uor ohydrocarbons and vol atil e =substituted

hydrocarbons, SuGhigst 3 0Emsie le%dbg@'i@oﬂc{ﬂ&yl]e%ﬁ% Eﬂaﬁ’é‘ﬁvf&haﬁaﬁl

present invention nmay a ternativel 6 adm ni stered by aer4so

|5 acconpl i shedyiiy, e, 550100, Ab-AMIERHS. BR% g@g%nnuglglgﬁg%@é' liginopril,

pr epar at i on or partic es cont ning t

non- aqueous (€. goumial |1ﬂ£[196c§%9%%,ﬁ5&99; T&rﬂeﬂ%khiﬂfmeﬁﬂing%ﬂnﬂuﬁe used.
e us$ ecause

Soni ¢ nebul i zers may mnimze exposing t

t t h
contained in thSPes ‘%“géﬁ?ym%‘%%‘éﬁa%?l%ﬁ&g{%%%%“ﬁ%%@ 59%%5’3%?@5
I d I ﬁstzhﬂg f
Sﬁ[)jozgt l:?)rrprrgsie |oné# ggﬂétl er co’nventldnailﬂ]ﬁeﬁsrﬁr rracéuh@ﬂﬂ%oo :
t abl
FTRTITR e ol e
typt cat |y i el U0 an) Gt HELAG SN nUBIRENR, nEL i LA S "

pol yet hyl ene gl yco ocuous pro el ehlél € sérum a mn, 'sorbitan

esters, oleic a&i grbuhneech%% dlm%%nﬁézro m?ﬁmﬁg%'ec n%}éqa'cﬂe buffers,

salts, sugars or sugar S ge’nera y are prepared from

I sotonic sol uti %naoxammepeutampende, medazepam, medibazine, medigoxin, medrogestone,
medroxyprogesterone acetate, mefenamic acid, mefenorex, mefloquin, mefloquine,
megestrol acetate, melengestrol acetate, melphalan, memantine, mepenzolate
bromide, meperidine, mephenoxalone, mephentermine, mepindolol, mepixanox,
meprobﬁmate, meptazinol, mercaptopurine, meropenum, mesalamine, mesalazine,
mesoridazine besylate, mesoridazine, metaclazepam, metamfepramone,
metampicillin, metaproterenol, metaraminol, methacycline, methadone hydrochloride,
methadone, methamphetamine, methagualone, metharnphetamine, methoin,
methotrexate, methoxamine, methsuximide, methylhexansamine, methylphenidate d-
threo-methylphenidate, methylphenidate, methylphenobarbitone, methylprednisolone,
methysergide, metiazinic acid, metizoline, metoclopramide, metolazone, metoprolol,
metoxalone, metripranolol, metronidazole, mexiletine, metaxalone, mianserin,
mibefradil, miconazole, midazolam, midodrine, miglitol, milnacipran, milrinone,
minoxidil, mirtazapine, misoprostol, mitomycin, mitotane, mitoxantrone, mizolastine,
modafinil, mofebutazone, mofetil, molindone hydrochloride, molindone,
molsidomine, monatepil, montelukast, Monteplase, moprolol, moricizine, morphine

hydrochloride, morphine sulfate, morphine, morpholine salicylate, mosapramirne,
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[ 0159] Phar maceuti cal conpositions of this invention suitable for
parenteral adm nistration conprise a subject conposition in

conbi nation with one or nore pharmaceutically-acceptable sterile,

| sot oni ¢ agueous or non-aqueous sol utions, dispersions, suspensions

0 (STUL) 0. AL R e B SRS Db 2, .,
IR A i e

LR, © A e DL I S
UG T R AN MR RN .

e
o caW Prover T uldeb Tty s MRUPLRL Rl L BESTRL SRl S ©
o DT bS5 BT Sy BT,

or del ayed rel ease fornulations where th ctive ents are rel eased
over an Y ext ende Bi’ﬂéﬁ"‘PW@ P?‘?%Pin@&%@gii n%ametate, n&‘lc%r‘ﬂpme’ mrcergc’l?ne’

nicofibrate, nicofuranose, nicomorphine, nicorandil, nicotinyl alcohol, nicoumalone,

nifedipine, nifenalol, nikethamide, nilutamide, nilvadipine, nimodipine, nimorazole,
nipradilol, nisoldipine, nitisonone, nitrazepam, nitrofurantoin, nitrofurazone,
nitroglycerin, nizatidine, norastemizole, norepinephrine, norethynodrel, norfenefrine,
norfloxacin, norgestimate, norgeskel, norgestrienone, normethadone, normethisterone,
nommorphine, norpseudoephedrine, nortriptyline, novantrone, nylidrin, nystatin,
octamylamine, octodrine, octopamine, ofloxacin, olanzapine, olanzapine, olapatadine,
olmesartan, Olapatadine, olsalazine, omapatrilat, omeprazole, ondansetron, opium,
oprevelkin, orlistat, ornidazole, ornoprostil, oseltamivir, oxaliplatin, oxamniquine,
oxandrolone, oxantel embonate, oxaprozin, oxatomide pemirolast, oxatomide,
oxazepam, oxcarbazepine, oxfendazole, oxiconazole, oxiracetam, oxolinic acid,
oxprenolol, oxycodone, oxyfedrine, oxymetazoline, oxymorphone, oxyphenbutazone,
oxyphencyclimine, ozagrel, paclitaxel, palonosetron, pantoprazole, papaverine,
paricalcitol, paramethadione, parecoxib, pariprazole, paromomyecin, paroxetine,
parsabmide, pazinaclone, pemoline, penbutolol, penciclovir, penicillin G benzathine,
penicillin G procaine, penicillin V, penicillins, pentaerythritol tetranitrate,

pentacrythritol tetranitrate, pentapiperide, pentazocine, pentifylline, pentigetide,
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[0162] Admi ni stration of the conpositions of the present invention
will be in an anount sufficient to achieve a therapeutic effect as
recogni zed by one of ordinary skill in the art. [0163] The dosage of
any conpositions of the present invention will vary depending on the

Stver ity of 1 heldroarelt bifel e ARy RE pEc R o il

Cubj oct | or mul aPe By R R ey SRS, pol RS el and Pl "

my bo read: 1y BOPRPR LAy AP a kg Rilcnt WpREaS Ao, [\ 1 1"

anges froth abr Braieg s am kit 15 iRas B ANE phBimE A ©

por day. 1 n yot PARSHERE MG PR A IARG thoibfien il pAR e T

fhe dosage of t RitgiuetNeHaBR sl kybR Mo Sl bibaBRORI T 0

ange of about - TgeRRRb e iRt ot A s RERle £ ) 0

ef fective dose Bfrgbanhokie PR FRraS SePS S B P ng of
phloroglucinol, pholedrine, physostigmine salicylate, physostigmine, phytonadiol,

phytosterols, piapenum, picilorex, piclamilast, picrotoxin, picumnast, pifarnine,
pilsicainide, pimagedine, pimeclone, pimecrolimus, pimefylline, pimozide,
pinaverium bromide, pindolol, pioglitazone, piperacillin, piperazine estrone sulfate,
piperazine derivatives, piperilate, piracetam, piribedil, pirifibrate, piroxicam,
pitavastatin, pizotyline, plaunotol, polaprezinc, polybenzarsol, polyestrol phosphate,
practolol, pralnacasan, pramipexole, pranlukast, pravastatin, prazepam, praziquantel,
prazosin, pregabalin, prenalterol, prenylamine, pridinol, prifinium bromide,
primidone, primipramine, probenecid, probucol, procainamide, procarbazine,
procaterol, prochlorperazine, proguanil, pronethalol, propafenone, propamidine,
propatyl nifrate, propentoffyline, propionate, propiram, propoxyphene, propranolol,
propylhexedrine, propylthiouracil, p-rotokylol, protriptyline, proxazole,
pseudoephedrine, plirincs, pyrantel embonate, pyrazoles, pyrazolones, pyridofylline,
pyrimethamine, pyrimidines, pyrrolidones, quazepam, quetiapine, quetuapine,
quinagolide, quinapril, quinestrol, quinfamide, quinidine, quinine sulfate, quinolones,
quinupritin, rabalzotan, rabeprazole sodium, rabeprazole, racefimine, ramahroban,

ramipril, ranitidine, ranolazine, ransoprazole, rasagiline, rebamipide, refludan,
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adm ni stration of the fornulation, may need to be identified for any
particular conposition of the present invention. This may be

acconpl i shed by routine experinent as described herein, using one or
nore groups of animals (preferably at |least 5 aninmls per group), or

inh ials_i ' . ' f. ' .
composi 11 on and™ B ALY SRR fp ki G0 PR S A BBl

adm nistering th osition and.assessing effec f.the.
2dm ni strat i on B BREE APy RG BRGNS AR R ARl Rl sobi i

[ h - I f ndi . . I f
¢ §2_p Sare Eq?cﬁﬁ%tgi‘#%?ﬁ%%ﬁ’e%@ﬁﬁ"ﬁ% %’L&;@? i@pﬂ%@?&%%ﬁ%ﬂ%ﬁ ”e: °
adnini strat i on gad;aaount.. ol ARLRALILGHY Aishblect Gommasiblen that
S R S R R e o Rt Wi

will yield the no gi'ven Ien 1

d d th ivity. ph |.ci neti. d_bi .l abilit f

depend, upon L S AIROREEEL AR A PR kbt °
i ncl udi , di N d st | icagl .. ..

Condi t1on T espREIeedtt ekl vltend At S Bttt atiod,

t f adm ni strati d the like., The. gui deli t.ed

herei n may be EEESAs Mimslerf seduithin GRS SSopo el P ARG ¢ he
ti ti d . t .Of i.ni ti whi i Ll I,

mor e than 1 out | TEERAPR R R BHIE SREFLE: Ty R hH AR FEEn.

subj ect and adj ustin t.hq. dosage and/ 341 tim ngti 0168] Wi | he

subj ect is bei nﬂmwgg SISy, SOTFIc Dy SOIT] ‘ﬁdé*rffm *b¥%fbni t or ed

by neasuring one. or re.of the re ant ,indices.at predeterm ned
times during t h%’t??”@goﬁqua%sw&dﬁﬁy’éaﬁcﬁ’é?ﬂﬁ% FP&W%?‘H’Q‘P’E %ition,

amounts, tinmes of gdm nistration and rrul ation, be optim zed
according to th%"‘"r“%%‘?rlsffgpt?}?y%EW“‘H@FHI%&%&S“F%‘%%%WL ﬂ'ﬁ%?n‘l?@]%
periodically reeval uated to. deter.m ne e .extent  of. i npraovenent by
measuring the sﬁﬁﬁe’ﬁ&fﬁﬁ@{“&eé&%{ﬁzﬂ?tﬂ&a@gmﬁlg’ %“ﬁf?sgﬁﬁﬂ%@gl) %P‘Eﬂc’
subj ect conposition, adm nistered an ossibly to the ti of
admi ni strati on FRRFUHE sypkaberzamids, s&ﬂﬂgﬂ e’rsé%b%ﬂ‘%i %‘i@‘ﬁm"’

sulphafurazole, sulphamerazine, sulphamethoxazole, sulphapyridine, sulphasalazine,

sulphinpyrazone, sulpiride, sulthiame, sultopride, sulbroponium, sumanirole,
sumahriptan, sunepihon, superoxide dismutase, suplatast, suramin sodium,
synephrine, tacrine, tacrtlalimus, tacrolimus, tadalafil, talinolol, talipexole, tamoxifen,
tamsulosin, targretin, tazanolast, tazarotene, tazobactam, tecastimezole, teclozan,
tedisamil, tegaserod, telenzepine, telmisartan, temazepam, teniposide, teprenone,
terazosin, terbinafine, terbinafine, terbutaline sulfate, terbutaline, terconazole,
terfenadine, terodiline, terofenamate, tertatolol, testolactone, 4-dihydrotestosterone,
tetracyclics, tetracycline, tetrahydrocannabinol, tetrahydrozoline, thalidomide,
theofibrate, thiabendazole, thiazinecarboxamides, thiocarbamates, thiocarbamizine,
thiocarbarsone, thioridazine, thiothixene, ﬁagabine.,, tiamenidine, tianeptine,

tiaprofenic acid, tiaramide, ticlopidine, tigloidine, tilisolol, timolol, tinidazole,
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[0169] Treatnment may be initiated with small er dosages which are |ess
than the optimum dose of the conpound. Thereafter, the dosage may be
I ncreased by small increnents until the optinmumtherapeutic. effect is
attained. [0170] The use of the subject conpositions may reduce the

required dosageidoRidrifd) indaPshn) LishdflzoRAG GO laBhARthe! okblS, ti id
conpositions (e. 8 , the saernm ant | mflar?‘mtor; d?ug) brgcrglﬂlsee’ t he

onset and dur atduti.-Ae, 12dd8int, h%m&ﬁ@ﬁﬂﬂdfn% 16dAinidd ?ﬁﬁ%ﬁmﬁ@Xol%lma,
conpl i nentary. (0171] Toxi ci t'y and t herapeutic efficacy of subject

conposi ti ons wxbﬁﬁmm%ttefcsgoa@%mmaéttamm aaﬁ%ﬁﬁ?@lsluh'ltﬁﬂdmaofoﬂ%&m es

in cell cultures or experinental animals, for determning t
LDso and the E b I ure
assays and ani %bg%%%?%hﬁ&e qﬂ%%ﬁ%eﬁ%ﬂﬁg gélﬁ%lﬁﬁe'}%rﬁg térgﬁﬁénte

g?:?gfaglo; \ljmsteh%)gr?\lﬂg%hg%mop cl rcu?ﬁefl ngagﬁhncen. rati %leﬂ&@aﬁé Bﬂ’c‘#i de

the EDso with Igp Lrloﬁ 19& &8\8 ;t%g}gﬁ#q&ymaégﬁg hqa%%gﬁ) gﬁ%{ ifide YM e,t hi S

range dependi ng upon’t of m enpl oye fe mire o
adm ni stration ggmg Bgﬁ‘? [ venti on,
t he therapeuti c&la%)iah;%?l Eél?%zén% eahéﬂdg’tr}éﬂ%g’?l At e ﬁaﬁalzfg ly from

cell culture asl'ﬁﬂé@phemdyl, trimazosin, trimebutine, trimetazidine, trimethoprim, trimgestone,

trimipramine, trimoprostil, trithiozine, troglitazone, trolnibrate phosphate,
tromethamine, tropicamide, trovafloxacin, troxipide, tuamincheptane, tulobuterol,
tymazoline, tyramine, undecanoate, undecenoic acid, urinastatin, valacyclovir,
valdecoxib, valerate, valganciclovir, valproic acid, valsartan, vancomycin, vardenafil,
venlafaxine, venoreli)ine, verapamil, vidarabine, vigabakin, vincamine, vinpocetine,
viomyecin, viquidil, visnadine, vitamin a derivatives, vitamin a, vitamin b,, vitamin d,
vitamin e, vitamin k, voglibose, voriconazole, xaliproden, xamoterol, xanthinol
niacinate, xenytropium bromide, xibenolol, ximelagatran, xylometazoline, yohimbine,
zacopride, zafirlukast, zalcitabine, zaleplon, zanamivir, zatebradine, ziconotide,
zidovudine, zileuton, zimeldine, zinc propionate, ziprasidone, zolimidine,

zolmitriptan, zolpidem, zonisamide, zopiclone, and mixtures thereof,

Formulation

[0145] The nebivolol compositions of the present invention may be administered by
various means, depending on their intended use, as is well known in the art, For
example, if compositions of the present invention are to be administered orally, they

may be formulated as tablets, capsules, granules, powders, suspensions or syrups.
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[0173] 1 n general, the doses of an active agent will be chosen by a

physi ci an based on the age, physical condition, weight and other

factors known in the nedical arts. Efficacy of treatnment [0174] The

efficacy of treatment with the subject conpositions may be deternined .
in a nunber of Amsdutioas, fa@iodsQf e @eendinvéltich nal Be 4ddEnisteded pdrbhlieiatlyl N |
one exenplary nethod, the median rate of decrease in inflammtion for
treatment w th A i§ebEbRUnt@RIBRS hirkARcUEor RHcRMEBEY),Sop iBfusSibR Slep frAoh®
of treatment with the particular cardiovascular agent contained in
the subj ect corpegipbii@fies. For Wplithtioh Hethe SHALAY AmEsts Menei@Bichte, The
decrease in inflammtion for treatnent with a subject conposition as

conpared to tr%ln??dlﬁon&\fbfﬂie bt iRVenti®d B8 TEMubEdkE eyedrips &ye 75, 100,
150, 200, 300, 400% great er (ﬁ)‘lra even nore. The period 3(()ffrb?i meyfor

observing any Sighefie CTIRSSRrmRMioREmAP R Prepdred By cotwerkidnal hiRans3thd, #0 Of

90 or nore hours. The conparison may bé nade against treatment with

the particul ar gk @YasmsobiRbusde Bk nbRA WA ARFCdnberkiRal 8HRIRSach as an

conmposition, or W th other cardiovascul ar agents, or adm nistration

of the sanme or giffer @ﬁhd&%edégli%ﬁt?é}&n agégf,fa‘?tfng@altntﬁ%ﬁiﬁ@nt, zPsrolubilizinﬁ a

adm ni stration as part of erent drug delivery device tha
subj ect conposifob @ sudfBsion aid, an emulsifying agent or a coating agent.

[0146] In formulations of the subject invention, wetting agents, emulsifiers and
lubricants, such as sodium lauryl sulfate and magnesium stearate, as well as coloring
agents, release agents, coating agents, sweetening, flavoring and perfuming agents,

preservatives and antioxidants may be present in the formulated agents,

[0147] Subject compositions may be suitable for oral, nasal, topical (including buccal
and sublingual), rectal, vaginal, aerosol and/or parenteral administration. The
formulations may conveniently be presented in unit dosage forin and may be prepared
by any methods well known in the art of pharmacy. The amount of composition that
may be combined with a carrier material to produce a single dose vary depending

upon the subject being treated, and the particular mode of administration.

[0148] Methods of ﬁreparing these formulations include the step of bringing into
association compositions of the present invention with the carrier and, optionally, one
or more accessory ingredients. In general, the fonnu]:litions are prepared by nniformly
and intimately bringing into association agents with liquid carriers, or finely divided

solid carriers, or both, and then, if necessary, shaping the product.
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conpari son may be nmade against the sanme or a different effective
dosage of the various agents. [0176] Alternatively, a conparison of
the different treatnent regi nens descri bed above may be based on:the
ef fectiveness of the treatnent, using standard indices known to those

Choe kb, TOR 355 OB ol AR R RARS 8ol
[0177] Al ter nat vgéthﬁerpgl%éugte&fﬁéeggés (AR 591 IR Wﬁg%ggseand%n&g yzed

by conparing the eac {1 eat rent

with a subject %g%%?&hf%ﬁpdeﬁsgrfﬁ:@es, (ﬁ%?ﬁisotlﬁoﬁlt&oinegﬁ P%&?{n aque A N 9af

t her apeuti c index €’ or seven or even
one, two, three ﬁﬁea %m%fagraﬁ oftin-WRY Iem% eg[uﬁk?o% ort G SELE
wi t h anot her e sane or eren ovascul ar

agents. Kits syrup, or as pastilles (using an inert base, such as gelatm and glycerin, or sucrose and

acacia), each containing a predetermined amount of a subject composition thereof as
an active ingredient. Compositions of the present invention may also be administered

as a bolus, electuary, or paste.

[0150) In solid dosage forms for oral administration (capsules, tablets, pills, dragées,
powders, granules and the like), the subject composition is mixed with one or more
pharmaceutically acceptable carriers, such as sodium citrate or dicalcinm phosphate,
and/or any of the following: (1) fillers or extenders, such as starches, lactose, sucrose,
glucose, mannitol, and/or silicic acid; (2) binders, such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or
acacia; (3) humectants, such as glycerol; (4) disintegrating agents, such as agar-agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium
carbonate; (5) solution retarding agents, such as paraffin; (6) absorption accelerators,
such as quaternary ammonium compounds; (7) wetting agents, such as, for example,
acetyl alcohol and glycerol monostearate; (8) absorbents, such as kaolin and bentonite
clay; (9) lubricants, such a talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof; and (10) coloring
agents. In the case of capsules, tablets and pills, the compositions may also comprise
buffering agents. Solid compositions of a similar type may also be employed as
fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk

sugars, as well as high molecular weight polyethylene glycols and the like,
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[0178] This invention also provides kits for conveniently and
effectively inplenmenting the nethods of this invention. Such kits
conpri se any subject conposition, and a neans for facilitating
conpliance with nethods of thi s i nvention. Such kits provide a
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[0152] Liquid dosage forms for oral administration include pharmacentically

acceptable emulsions, microemulsion, solutions, suspensions, syrups and elixirs. In
addition to the subject composition, the liquid dosage forms may contain inert
diluents commonly used in the art, such as, for example, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol, isopropy! alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor
and sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and faity.
Suspensions, in addition to the subject composition, may contain suspending agents
such as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-

agar and tragacanth, and mixtures thereof.

[0153] Formulations for rectal or vaginal administration may’be presented as a

suppository, which may be prepared by mixing a subject composition with one or
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bovi ne serum The HUVEC cells were kept in an atnosphere of el evated
CO2 concentration (5% . Nebivolol was obtained from Myl an
Laboratories (Mirgantown, W/). [0180] All neasurenents of endotheli al
NO rel ease were conducted in Hank's bal ance solution at 37C. Cell
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at the detection limt of 1 nM [0182] The nanosensor for NO was

~calibrated 5619 SABYGALE InP Rkt AP ednG O £EREBH oW bubject composition,

excipients such as lactose, tale, silicic acid, aluminum hydroxide, calcium silicates
and polyamide powder, or mixtures of these substances. Sprays may additionally
contain customary propellants, such as chlorofluorohydrocarbons and volatile

unsubstituted hydrocarbons, such as butane and propane.

[0157] Compositions of the present invention may alternatively be administered by
aerosol. This is accomplished by preparing an aqueous aerosol, liposomal preparation
or solid particles containing the compound(s). A non-aqueous {e.g., fluorocarbon

propellant) suspension could be used. Sonic nebulizers may be used because they
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1.82 mMverified with the coulonetric nethod). Linear calibration
curves were constructed for each sensor from5 x 10'9 to 3 x 104M NO
before and after neasurenents of cell activity. The E
concentration-dependent effects of nebivolol and certain _
ACE- i nhi bitors iz belosias thededntiddkdat, Whitk iy ka6l Brliep@idhan of &l Ci um

- i onophore (A23187) that stinmulates NO rel ease, independently of

0- prot ei n- coupl gdngoBtRRbMRAITed it AR sBdchcooitigisesent ed as the nean th
SEM for each of the triplicate neasurenents. The data (cal cul ation
and plotting) were transferred to Mcrocal Origin Software (Oigi nLab
Corp., Nor tibesspt on, (harilyGhGglebicactdedlf(mide &p formlulatifig draqéoabctution 6
the course of these experiments with the cells remaining viable in
culture for >24si3pdasion of dlbjectiompsitionWg@thdr MGthCon@hfidralshamRadiallyevel s
of NOrelease are very low (<30 nM. Masurenent of NO rel ease as a
function of treakémibtle daBfer i didbiliagk. iThe tankryarndutbilas oidpofith@e cel |l s.
Mil tiple neasurements of NO rel ease can be conducted on single cells
following a bri ﬁﬁuire&r(%ﬁﬂé@ﬁﬂn@ﬁé’rﬁﬁﬁirlsﬂ?bct doipositddBilt tipi@lly Siciu@@hon-ionic
anal ysis, separate cells were used tor each concentration and type of

drug used in thgs@ctanafnies, Plhalé bl phifeigitheglicol), MotshARbeRS 11NO
rel ease from Bl ack and Wite donors was measured after chronic
treatment with $hgn dtdeia Motk Qers, bRl kil N8dithin! amih e hdi@veash R1emat ment
with nebivolol (1 pM. At concentrations of 1, 5 and 10 piM
ram prilat, thepfepetsfs, ¥REeSdr sk alsdhoR] Abesil %fﬁérfa 4r8 pleParbd o Rbtbhil ¥
of nebivolol to increase NO rel ease from Bl ack and Wiite donor

endot hel i al cel {futiodd1e mMagni tude of the increase is greater in

endothelial cells from Bl ack donors.

{0159] Pharmaceutical compositions of this invention suitable for parenteral
administration comprise a subject composition in combination with one or more
pharmaceutically-acceptable sterile isotonic aqueous or non-aqueous solutions,
dispersions, suspensions or emulsions, or sterile powders which may be reconstituted
info sterile injectable solutions or dispersions just prior to use, which may contain
antioxidants, buffers, bacteriostats, solutes which render the formulation isotonic with

the blood of the intended recipient or suspending or thickening agents.

[0160] Examples of suitable aqueous and non-aqueous carriers which may be
employed in the pharmaceutical compositions of the invention include water, ethanol,
polyols (such as glycerol, propylene glycol, polyethylene glycol, and the like), and
suitable mixtures thereof, vegetable oils, such as olive oil, and injectable organic
esters, such as ethyl oleate. Proper fluidity may be maintained, for example, by the
use of coating materials, such as Iecithin, by the maintenance of the required particle

size in the case of dispersions, and by the use of surfactants,
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[0185]1In Figure 3, the extent of NO release fromBlack and Wite
donors was nmeasured with nebivolol (luM follow ng chronic treatnent
(above) . enal april significantly enhanced the ability of nebivol ol to
|0t ease, NIl o2 QUSROG {Malotc & o1
the | nor ease | oA RS vhlke BAIBNSLLA Bl bIOM Blaakephagr il tos

(Figure 4). [01 concentrati on dependen

effects on _the ability of nebivolol to enhance NO rel ease from Bl ack
and Wite di8 S endothelial cells that had been chronicall y treated
with ACE inhibitors. Additionally, this property of the drug appears

to work in dent |y, af, 01- agdrenocept.or ockade.  By. pr t.ing a
nore nor nal Wﬁﬂ cul ar‘&/%“}@?%ﬂ%ae RE hmér?P ﬁ@%@%&%ﬁl{’gﬁ@ﬁ%?‘?
nebi vol ol treat nent .have better effic and fe sid .fects
s compar ed o B SRR GRREY Shrierd el RiurRe br Siest ot
system These dﬂéﬁ?&ﬁrtfger support the hypothesis that nebivolol may
have distinct p % bgi ¢ benefits through nodul ation of

endot helial function and NO netabolism Incorporation by Reference
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on the symptoms, age and body weight of the patient, the nature and severity of the
disorder to be treated or prevented, the route of administration, and the form of the
subject composition. Any of the subject formulations may be administered in a single
dose or in divided doses. Dosages for the compositions of the present invention may
be readily determined by techniques known to those of skill in the art or as taught

herein.

[0164] The dosage range for nebivolol ranges from about 0.1 mg to about 100 mg per
day. In another embodiment, the dosage range may be from about 0.75 mg to about
50 mg per day. In yet another embodiment, the dosage range may be from about 1.25

mg to about 10 mg per day.

[0165] In certain embodiments, the dosage of the co-active compounds will generally
be in the range of about 0.01 ng to about 1 g per kg body weight, specificaily in the
range of about 1 ng to about 0.1 g per kg, and more specifically in the range of about

100 ng to about 10 mg per kg body weight.

[0166] An effective dose or amount, and any possible affects on the timing of

administration of the formulation, may need to be identified for any particular
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ref erence. Equival ents [0188] Those sldlled in the art will recognize,
or be able to ascertain using no nore than routine experinentation,
many equivalents to the specific enbodi nents of the invention
described herein. Cains Wat is clainmed is: 1.Use of a safe and

th ticall it ] . : | | : | bi vol ol
o racout FAAFESPALCOE MR hg. EAB S o !

experiment as described herein, using one or more groups of animals (preferably at

[w)

least 5 animals per group), or in human trials if appropriate. The effectiveness of any
subject composition and method of treatment or prevention may be assessed by
administering the composition and assessing the effect of the administration by
measuring one or more applicable indices, and comparing the post-treatment values of

these indices to the values of the same indices prior to treatment.

[0167] The precise time of administration and amount of any particular subject
composition that will yield the most effective treatment in a given patient will depend
upon the activity, pharmacokinetics, and bioavailability of a subject composition,
physiological condition of the patient (including age, sex, disease type and stage,
genera] physical condition, responsiveness to a given dosagé and type of medication),
route of administration, and the like. The guidelines presented herein may be used to
optimize the treatment, e.g,., determining the optimum time and/or amount of
administration, which will require no more than routine experimentation consisting of

monitoring the subject and adjusting the dosage and/or timing,

[0168] While the subject is being treated, the health of the patient may be monitored
by measuring one or more of the relevant indices at predetermined times during the
treatment period. Treatment, including composition, amounts, times of administration
and formulation, may be optimized according to the results of such monitoring. The
patient may be periodically reevaluated to determine the extent of improvement by
measuring the same parameters. Adjustments to the amount(s) of subject composition
administered and possibly to the time of administration may be made based on these

reevaluations.
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(i1i) at least one hydral azi ne conpound or a pharmaceutically
acceptable salt thereof; and (iii) at |east one of isosorbide
dinitrate and/or isosorbide nononitrate, in the preparation of a
medi canment for inproving NO release in a black patient. 2. The use of
claim1l1, wherein the nedi canent further i ncl udes one or nore
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complimentary.

0171} Toxicity and therapeutic efficacy of subject compositions may be determined
by standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,

for determining the LDsp and the EDsy.

[0172] The data obtained from the cell culture assays and animal studies may be used
in formulating a range of dosage for use in humans. The dosage of any subject
composition lies breferably within a range of circulating concentrations that include
the EDsp with little or no toxicity, The dosage may vary within this range depending
upon the dosage form employed and the route of administration utilized. For
compositions of the present invention, the therapeutfically effective dose may be

estimated initially from cell culture assays.

[0173] In general, the doses of an active agent will be chosen by a physician based on

the age, physical condition, weight and other factors known in the medical arts,
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Efficacy of treatment

[0174] The efficacy of treatment with the subject compositions may be determined in

a number of fashions known to those of skill in the art.

[0175] In one exemplary method, the median rate; of decrease in inflammation for
treatment with a subject composition may be compared to other forms of treatment
with the particular cardiovascular agent contained in the subject composition, or with
other cardiovascular agents. The decrease in inflammation for treatment with a
subject composition as compared to treatment with another method may be 10, 25, 50,
75, 100, 150, 200, 300, 400% greater or even more. The period of time for observing
any such decrease may'be about 1, 3, 5, 10, 15, 30, 60 or 90 or more hours. The
comparison may be made against treafment with the particular cardiovascular agent
contained in the subject composition, or with other cardiovascular agents, or
administration of the same or different agents by a different method, or administration
as part of a different drug delivery device than a subject composition. The
comparison may be made against the same or a different effective dosage of the

various agents.

{0176] Alternatively, a comparison of the different treatment regimens described
above may be based on the effectiveness of the treatment, using standard indices
known to those of skill in the art. One method of treatment may be 10%, 20%, 30%,

50%, 75%, 100%, 150%, 200%, 300% more effective, than another method.

[0177) Alternatively, the different treatment regimens may be analyzed by comparing

the therapeutic index for each of them, with treatment with a subject composition as



compared to another regimen having a therapeutic index two, three, five or seven
times that of, or even one, two, three or more orders of magnitude greater than,

treatment with another method using the same or different cardiovascular agents,

Kits

[0178] ~ This invention also provides kits for conveniently and effectively
implementing the methods of this invention. Such kits comprise any subject
composition, and a means for facilitating compliance with methods of this invention.
Such kits provide a convenient and effective means for assuring that the subject to be
treated takes the appropriate active in the correct dosage in the correct manner. The
compliance means of such kits includes any means which facilitates administering the
actives according to a method of this invention. Sl-lch compliancé means include
instructions, packaging, and dispensing means, and combinations thereof. Kit
components may be packaged for either manual or partially or wholly automated
practice of the foregoing methods. In other embodiments involving kits, this
invention contemplates a kit including compositions of the present invention, and

optionally instructions for their use.

Exemplification

Example 1

Measurements of NO Release from Human Endothelium

{01791 All measurements presented were recorded in vitro using a sensitive
porphyrinic probt;,, as previously described. Malinski T, Taha Z., Nature.
1992;358:676-678; Malinski T, Czuchajowski L., Methods in Nitric Oxide Research.

1996:319-339. NO release was measured directly from HUVEC. HUVEC cells from

Black and White donors were grown in Ham’s F12K medium with 2 mM L-glutamine
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adjusted to contain 1.5g/1. sodium bicarbonate and supplemented with 0.1 mg/ml
heparin and 0.03-0.05mg/ml endothelial cell growth supplement (ECGS) + 10% fetal
bovine serum, The HUVEC cells were kept in an atmosphere of elevated CO2

concentration (5%). Nebivolol was obtained from Mylan Laboratories (Morgantown,

wY).

[0180] All measurements of endothelial NO release were conducted in Hank’s
balance solution at 37°C. Cell wells were transferred to a Faraday cage and a
porphyrinic sensor (diameter 0.5mm) was positioned at a distance of 5+2pm from the
surface of the endothelial cells using an inverted microscope (Leica Microsystems,
Wetzlar, Germany) and a computer-assisted micromanipulator. The sensor operated
with a three-electrode system: nanosensor (working electrode), saturated calomel
electrode (reference electrode) and platinum wire (counter electrode, 0.5mm
diameter). The three electrodes were connected to a potentiostat/galvanostat PAR273.
The baseline was stabilized after about 20 seconds. The test compounds were injected
with a nanoinjector onto the surface of the cells following solubilization in buffer.
Cells were incubated with the test compounds for a 24-hour period. The compounds
were then washed out of the system before being immediately reintroduced in order to
evaluate the consequences of chronic treatment on NO release from the cells. For
additive experiments, cells were incubated with ACE inhibitor for 24 hours, the
inhibitor was washed out of the system, nebivolol was added and the NO release
measured. The current proportional to the NO concentration was measured with the
sensor, which operated in amperometric mode at a constant potential of 0.63V, Data
were acquired with the use of an IBM computer with custom software and
amperograms (current vs. time curves) were recorded with 2 Guniry FAS1 Femtostat

(Warminster, PA), Maximum release of NO was produced using a calcium agonist
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(1pM). By increasing cytoplasmic levels of calcium, the ion can bind to calmodulin,
The Ca2_-f-cahimdulin complex is a cofactor for endothelial NO synthase, along with

FAD, FMN, Heme and BH4.

[0181] Nanosensors were prepared from carbon fibers. The size of the tip of carbon
fiber was reduced from 6pum to less than Ipm by temperature controlled burning. The
sensors were sensitized to NO by deposition of electrically conductive polymeric
porphyrin and covered with a thin layer of Nafion. The porphyrinic microsensor has a
response time of 0.1 ms at 2 micromolar NO concentration and 10 ms at the detection

limit of 1 nM.

[0182] The nanosensor for NO was calibrated using saturated solution (concentration
1.82 mM verified with the coulometric method). Linear calibration curves were
constructed for each sensor from 5 x 10® to 3 x 10°°M NO before and after
measurements of cell activity. The concentration-dependent effects of nebivolol and
certain ACE-inhibitors on NO releasing capacity were tested using a calcium
ionophore (A23187) that stimulates NO release, independently of G-protein-coupled
receptors. The data were presented as the mean & SEM for each of the triplicate
measurements. The data (calculation and plotting) were transfetred to Microcal

Origin Software (OriginLab Corp., Northampton, MA).

[0183] The HUVEC preparation is stable over the course of these experiments with
the cells remaining viable in culture for >24 hours. Under non-stimulating conditions,
basal levels of NO release are very low (<30 nM). Measurement of NO releaseasa
function of treatment was conducted in individual endothelial cells. Multiple

measurements of NO release can be conducted on single cells following a brief

-93.



refractory period. For robust statistical analysis, separate cells were used for each

concentration and type of drug used in these analyses.

[0184] In Figure 1, the extent of NO release from Black and White donors was
measured after chronic treatment with the ACE inhibitor, ramiprilat, followed by
treatment with nebivolol (1 M), At concentrations of 1, 5, and 10 uM ramiprilat,
there were modest but significant effects in the ability of nebivolol to increase NO
release from Black and White donor endothelial cells. The magnitude of the increase

is greater in endothelial cells from Black donors.

[0155] In Figure 3, the extent of NO release from Black and White donors was
measured with nebivolol (1uM) following chronic treatment with the ACE-inhibitor,
enalapril. As observed with ramiprilat (above), enalapril significantly enhanced the
ability of nebivolol to increase NO release at concentrations of 5 and 10 yM and 1, 5
and 10uM in Black and White donor cells, respectively. The magnitude of the

increase is greater in endothelial cells from Blacks than Whites (Figure 4).

[0186] There were significant concentration dependent effects on the ability of
nebivolol to enhance NO release from Black and White donor endothelial cells that
had been chronically treated with ACE inhibitors. Additionally, this property of the
drug appears to work independently of $1- adrenoceptor blockade. By promoting a
more normal vascular physiology through an NO-dependent pathway, nebivolol
treatment may have better efficacy and fewer side effects as compared to agents that
only inhibit the sympathetic nervous system. These data further support the
hypothesis that nebivolol may have distinct pharmacologic benefits through

modulation of endothelial function and NO metabolism.
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Incorporation by Reference

[0187] All of the patents and publications cited herein are hereby incorporated by

reference.

Equivalents

[0188] Those skilled in the art will recognize, or be able to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the

invention described herein.
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Claims

What is claimed is:

Use of a safe and therapeutically effective amount of a combination of:

(1) nebivolol or a pharmaceutically acceptable salt thereof;

(ii) at least one hydralazine compound or a pharmaceutically acceptable salt thereof; and
(aii) at least one of isosorbide dinitrate and/or isosorbide mononitrate,

in the preparation of a medicament for improving NO release in a black patient.

The use of claim 1, wherein the medicament further includes one or more compounds selected
from the group consisting of a digitalis compound, a diuretic compound, potassium, an
angiotensin-converting enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a

calcium channel blocker, an angiotensin I receptor antagonist, and an endothelin antagonist.
The use of claim 1 or 2, wherein the hydralazine compound is budralazine, cadralazine,
dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a pharmaceutically
acceptable salt thereof, and mixtures thereof.

The use of claim 3, wherein the hydralazine compound is hydralazine hydrochloride.

The use of any one of claims 1 to 4, wherein nebivolol or a pharmaceutically acceptable salt

thereof is administered in the amount of 1.25 mg to 10 mg per day.
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