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Anthony P. La Rocco (APL 5986)
KIRKPATRICK & LOCKHART
NICHOLSON GRAHAM LLP

One Newark Center, Tenth Floor
Newark, New Jersey 07102

(973) 848-400)

Attorncys for Plaintiff

Archer Daniels Midland Company

UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY

ARCHER DANIELS MIDLAND COMPANY, Civil Action No.:
Plaintiff,
v.
SABINSA CORPORATION, COMPLAINT AND JURY DEMANID
Defendant.

Plainti((, Archer Daniels Midland Company, through its undersigned attorneys, by way of

Complaint against Defendant Sabinsa Corporation, berchy states as follows:
NATURE OF THIS ACTION

1. This is a civil action for patent infringement seeking damages and injunctive relief
and is brought pursuant Lo the Patent Laws of the United States, Title 35 of the United States
Code.

2. Plaintiff Archer Daniels Midland Company (“ADM™) s a corporation organized
and existing under the laws of the state of Delaware and has executive offices at 4666 Faries
Parkway, Decatur, Hlinois 62326. ADM has undertaken considerable research and development
cfforts to create novel soy-based products, processes and applications. Preliminary independent
studies have shown isoflavones exéracted from soy, either alonc or in conjunction with other

phytochemicals, provide various health benefits. For example, some studies bave shown thal soy
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based isoflavones promote cardiovascular health by keeping arferies healthy, help maintain bone
health in post menopausal women, and reduce menopausal symploms such as hot flashes. ADM
has an extensive portfolio of patents, both in the 1.5, and throughout the world, and is
committed w preserving the integrity of its proprictary interests in the composition, production
and application of soy-based products.

3. Upon mformation and belief, Novogen Research Pty Lid. (“NOVOGEN")is a
proprietary limited company organized and existing under the laws of Australia, and having is
principal place of business at 140 Wicks Road, North Ryde NSW 2113, Australia. ADM is the
exclusive licensee of NOVOGEN"s patents concerning soy based isoflavone products,
compositions and applications.

4. Upon informafion and belief, Defendant Sabinsa Corporation (“SABINSA™ is a
corporation organized and existing under the laws of the state of New Jersey, having a principal
place of business at 70 Ethel Road West, Suite 6, Piscataway, New Jersey 08854, Upon
information and beiict, SABINSA is infringing upon and has knowingly aided and abetted the
infringement of ADM’s patent rights by, inter alia, making, using, offering to sell, selling, and/or

importing its GENIMAX® soy based isoftavone praducts withoul permission from ADM.

JURISDICTION AND VENUE
5. This Court has jurisdiction over the subject matter of this action pursuant to 28
U.5.C. §§ 1331 and 1338(a).
6.  This Court has personal jurisdiction over SABINSA because, infer afia, SABINSA
transacts business in and resides in the State of New Jerscy.

7. Venue is proper in this judicial district pursuant to 28 U1.5.C. §8 1391 and 140G(b).
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COUNT I
tEMENT OF 11.5. PATENT NO. 6,261,565

8. Plaintiff ADM reaffirms and incorporates by reference each and every allegation
contained in paragraphs 1 through 7 as if fully set forth herein.

9. OnJuly 17,2001, the United States Patent and Trademark Office duly and legally
issued to Mark Empie and Eric Gugger, as inventors, United States Patent No. 6,261,565 entitled
“Method of Preparing and Using [soflavones™ (“ihe 'S65 patent”™). Mark Empie and Eric Gugger
assigned the entire right, title and interest in the *565 patent to ADM. A copy of the "565 patent
is attached as Exhibit 1.

10.  Upon information and belief, SABINSA has and continues to directly infringe,
contributorily infringe, actively induce the infringement of, and/or knowingly aid and abet the
infringement of the '565 patent by making, using, offering to sell, selling and/or importing
producis embodying the patented invention in the United States.

11. Upon information and belief, SABINSA will continue to infringe the "563 patent
unless and until it is enjoined by this Court.

12, Upon information and belief, SABINSA's infringement of the "565 patent is taking
place with knowledge of the 363 patent and is willful. By continuing to commit acts of
infringement with full knowledge of the "565 patent, SABINSA has [ailed to meet the required
standard of carc to avoid a finding of willful infringement.

13. SABINSA has caused and will continue to cause ADM irreparable injury and
damage by infringing the 565 patent. ADM will suflfer further irreparable injury, for which
ADM has no adequate remedy at law, unless and until SABINS A is enjoined from mfringing the

563 patent.
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COUNTII
INFRINGEMENT OF U.S. PATENT NO. 6,391,308

14. Plaintiff ADM reaffirms and incorporates by reference cach and every allcgation
contained in paragraphs 1 through 13 as if fully set forth herein.

15. On May 21,2002, the United States Patent and Trademark Office duly and legally
issued to Mark Empie and Eric Gugger, as inventors, United States Patent Ne. 6,391,308 entitled
“Method of Preparing and Using Iseflavones for the Treatment of Blood Related Hlnesses” (“the
"308 patent”). Mark Empie and Eric Gugger assigned the entire righ, title and interest in the
'308 patent to ADM. A copy of the 308 patent is attached as Exhibit 2.

16. Upon information and belief, SABINSA has and conlinues to directly infringe,
contributorily infringe, actively induce the infringement of, and/or knowingly aid and abet the
infringement of (he *308 patent by making, using, offering to sell, sclling and/or importmg
products cmbodying the patented invention in the United States.

17. Upen information and belief, SABINSA will continue to infringe the "308 patent
vnless and until it is enjoined by this Court.

18. Upon information and belief, SABINSA's infringement of the *308 patent is taking
placc with knowledge of the "308 patent and is willful. By continuing to commit acts of
infringement with full knowledge of the *308 patent, SABINSA has failed to meet the required
standard of care to avoid a finding of willful infringcment.

19. SABINSA has caused and will continue to cause ADM imeparable injury and
damage by infringing the *308 patent. ADM will suffer further irrcparable injury, for which
ADM has no adequate remedy at law, unless and until SABINSA is enjoined from infringing the

*308 patent.
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COUNT I
INFRINGEMENT OF LS. PATENT NO, 6,391 309

20. Plaintiff ADM rcaffirms and incorporates by reference each and every allegation
contained in paragraphs 1 through 19 as if fully set forth herein.

21. On May 21, 2002, the United Statcs Patent and Trademark Office duly and legally
issued to Mark Empie and Eric Gugger, as inventors, United Stafes Palent No. 6,391,309 entitled
“Method of Preparing and Using Isoflavones for the Treatment of Female Symptoms™ (“the "309
patent™). Mark Empie and Eric Gugger assigned the cntire right, title and interest in the *309
patent to ADM, A copy of the *309 patent is attached as Exhibit 3.

22.  Upcn information and belicf, SABINSA has and continues to directly infringe,
contributorily infringe, actively induce the miringement of, and/or knowingly aid and abet the
infringemenl of the *309 patent by making, using, offering to sell, selling and/or importing
products embodying the patented invention in the United States.

23. Upen information and belief, SABINS A will continue to inftinge the *309 palent
unless and until it is enjoined by this Court.

24. Upon information and belief, SABINSA’s infringement of the "309 patent is taking
place with knowledge of the 309 patent and is willfal. By continuing to comnmil &cts of
infringement with full knowledge cf the *309 patent, SABINSA has faifed to mect the required
standard of care to avoid a finding of willful infringement,

25. SABINSA has caused and will continue to cause ADM irrcparabie injury and
damage by infringing the *309 patent. ADM will suffer further irreparable injury, for which
ADM has no adequate remedy at law, unless and until SABINSA is enjoined from infringing the

300 patent.
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COUNT IV
INFRINGEMENT OF U.S. PATENT NO. 6,518,319

26. Plaintiff ADM reaffirms and incorporates by reference each and every allegation
conkained in paragraphs 1 through 25 as if fully set forih herem.

27. On February 11,2003, the United States Patent and Trademark Office duly and
legaily issued to Mark Empie and Eric Gugger, as inventors, United States Patent No. 6,518,319
entitled *“Method of Preparing and Using Compasitions Extracted from. Vegetable Matter for the
Treatment of Female Symptoms” (“the *319 patent”). Mark Empie and Eric Gugger assigned the
entire right, title and interest in the “319 patent to ADM. A copy of the *319 patent is attached as
Exhibit 4.

28. Upon information and belief, SABINSA has and continues to directly infringe,
contributorily infringe, actively induce the infringement of, and/or knowingly aid and abet the
infringcment of the *319 patent by making, using, offering to setl, selling and/or importing
products embodying the patenied invention in the United States.

29. Upon information and belief, SABINSA will continue 1o infringe the "319 patent
unless and until it is enjoined by this Courl.

30. Upon information and belicf, SABINSA’s infringement of the "319 patent is taking
place with knowledge of the *319 patent and is willful. By continuing to commit acts of
infringecment with full knowledge of the 319 patent, SABINSA has failed to meet the required
standard of care to avoid a finding of willful infringement.

31. SABINSA has causcd and will continue to cause AIDM irreparable mjury and

damage by infringing the *319 patent. ADM will sulfer further irreparable injury, for which
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ADM has ho adeguate remedy at law, unless and until SABINSA 1s enjomed from infringing the

*319 patent,

COUNT Y
INFRINGEMENT OF U.S. PATENT NO. 6,562,380

37, Plaintiff ADM reaffirms and incorporates by reference each and every allegation
contained in paragraphs 1 through 31 as if fully set forth herein.

33, Om May 13, 2003, the United States Patent and Trademark Office duly and legally
issued to Graham Edmund Kelly, as inventor, United States Patent No. 6,562,380 entitled
“Methods for Treating or Reducing Predisposition to Breast Cancer, Pre-Menstrual Syndrome or
Symptoms Associated with Menopause by Administration of Phyto-Estrogen” (“the "380
patent”). Upon infermation and beliel, Graham Edmund Kelly assigned the cntire right, title and
interest in the *380 patent lo NOVOGEN. A copy of the "380 patent is attached as Exhibit 3.

34. ADM is the exclusive licensee of soy-derived inventions claimed in the *380 patent.

35, Upon information and belief, SABINSA has and continucs 10 directly infninge,
contributorily infringe, actively induce the infringement of, and/or knowingly aid and abet the
infringement of the "380 patent by making, using, oflering to sell, selling and/or importing
products cmbodying the patented invention in the United Statcs.

36. Upon information and b.elief, SABINSA will continue 1o infringe the *380 patent
unless and until it is enjoined by this Court.

37. Upon information and belief, SABINSA’s infringemeni of the "380 patcnt 15 raking
placc with knowledge of the *380 patent and is willful. By continuing to commit acts of
infringement with full knowledge of the *380 patent, SABINSA has failcd to meet the required

standard of care to avoid a finding of wiltful infringement.

-7 -
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38. SABINSA has caused and will continue to cause ADM irneparable injury and
damage by infringing the *380 patent, ADM will suffer further irreparable injury, for which
ADPM has no adequate remedy at law, unless and untit SABINSA is enjoined from infringing the

380 patent.

COUNT VI
INFRINGEMENT OF U.S. PATENT NO. 6,642,212

39, Plaintiff ADM reaffirms and incorporates by reference cach und every allegation
contained in paragraphs 1 through 38 as if fully set forth herein,

40. On November 4, 2003, the United States Patent and Trademark Office duly and
legally issued to Graham Edmund Kelly, as inventor, United States Patent No. 6,042,212 entitled
“Health Supplements Containing Phylo-Qesirogens, Analogues or Metabolites Thereot™
(*the *2[2 patent”). Upon information and belief, Graham Edmund Kelly assigned the entire
right, title and interest in the 212 patent to NOVOGEN, A copy of the "212 patent is attached as
Exhibit 6.

41. ADM is the exclusive licensee of soy-derived inventions claimed in the *212 patent.

42, Upon information and belief, SABINS A has and continues to directly infringe,
contributorily infringe, actively induce the infringement of, and/or knowingly aid and abet the
infringement of the *212 patent by making, using, offering to sell, selling and/or importing
products embodying the patented invention in the United States.

43. Upon information and beliel, SABINSA will continue to infringe the *212 patent
unless and until it is enjoined by this Court.

44. Upon information and belief, SABINSA’s infringement of the 212 patent is taking

place with knowledge of the *212 patent and is willful. By continuing to commit acts of

-8-



Case 2:06-cv-01386-FSH-PS  Document 1-1  Filed 03/23/2006 Page 9 of 49

infringement with full knowledge of the '212 patent, SABINS A has failed to mect Lhe required
standard of care 10 avoid a finding of willful infringement.

45. SABINSA has caused and will continue to causc ADM irreparable injury and
damage by infringing the *212 patent. ADM will suffer further irreparable injury, for which
ADM has no adequate remedy at law, unless and until SABINSA is cnjoined from infringing the

212 patent,

COUNT VII
INFRINGEMENT OF U.S. PATENT NO. 6,987,098

46, Plaintiff ADM reaffirms and incorporates by reference each and every allcgation
contained in paragraphs 1 through 45 as if {ully set forth herein.

47. On January 17, 2006, the United States Patent and Trademark Office duly and
legally issued to Graham Edmund Kelly, as inventor, United Statcs Patent No. 6,987,098 entitled
“Health Supplement” (“the *098 patent”). Upon information and belief, Graham Edmund Kelly
assigned the entire right, title and interest in the *098 patent to NOVOGEN. A copy of the 098
patent is attached as IExhibit 7.

48.  ADM is the exclusive licensee of soy-derived inventions claimed in the "098 patent.

49. Upon information and belicf, SABINSA has and continues to directly infringe,
contributorily infringe, actively induce the infringement of, and/or knowingly aid and abet the
infringement of the '098 patent by making, using, offering to sell, selling and/or importing
products embodying the patented invention in the United Statcs.

50. Upon information and belief, SABINSA will continue to inlringe the "098 patent
unless and ustil it is enjoined by this Court.

51. Upon informaticn and belief, SABINSA’s infringement of the '098 patent is taking

.9.
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place with knowledge of the '098 patent and is willful. By continuing to commit acts of
infringement with full knowledge of the "098 patent, SABINSA has failed to meet the required
standard of care to aveid a finding of willful infringement.

52. SABINSA has caused and will continug to cause ADM trreparable injury and
damage by infringing the *098 patent. ADM will suffer further irreparable injury, for which
ADM has no adequate remedy at law, unless and until SABINSA is enjoined from infringing the
098 patent.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff prays that this Court:

A.  Enter judgment that Defendant has infringed United States Patent Nos, 6,261,563,
6,391,308, 6,391,309, 6,518,319, 6,562,380, 6,642,212 and 6,987,008.

B.  Enter an order preliminarily and permanently enjoining Defendant, its officers,
agents, servants, cmployees, attorneys, and all persons acting in concert or participation with it,
from infringing United States Patent Nos. 6,261,565, 6,391,308, 6,391,309, 6,518,319,

6,562,380, 6,642,212 and 6,987,098,

C. Award ADM its damages resalting from Defendant’s patent infringerent pursuant

to 35 US.C. § 284,

E.  Find that Defendant’s infringement has been willful and increase the damages

awarded to ADM to three times the amount assessed, pursuant 1o 35 U.S.C. § 284,

F.  Find this to be an cxceptional case and award ADM its attorneys’ fees and costs,

pursuant 1o 35 U.S.C. § 285.

-10 -
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G. Award ADM such other and further relicf as this Court deems just and

appropriale.

JURY TRIAT. DEMAND

Plaintiff ADM hereby demands a trial by jury on all issues appropriately tried by a jury.

Daled: March 23, 2006
Respectfully submitted,

KIRKPATRICK & LOCKHART
NICHOLSON GRAHAM LLP

One Newark Center, Tenth Floor

Newark, New Jersey 07102

(973) 848-4000

Altomeys for Plaitiff

Archer Daniels Midland Company

By: /s/Anthony P, La Rocco (APL 5886)
Of Counsel
Tara C. Clancy, Esq.
Christopher Centurelli, Esqg.
KIRKPATRICK & LOCKHART
NICHOLSON GRAHAM LLP
State Street Financial Center
One Lincoln Strect
Boston, MA 02111-2950
Telephone: (617)261-3100
Facsimile: (617)261-3175

-11 -
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CERTIFICATION

I hereby cerlify that the mattcr in controversy is not the subject of any other court,

arbitration or administrative proceeding.

fsf Aathony P, La Rocco {APL 5986)

Dated: March 23, 2006

- 12



Case 2:06-cv-01386-FSH-PS  Document 1-1  Filed 03/23/2006 Page 13 of 49

EXHIBIT 1
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of particulsc illoesses.

Planl matedals are koowa to cootadn 2 punber of dlussss
of grgantu low melecilar weizht compeamds which exerd
bioactivily in weruus asimals Hiserically, these oom-
pounds have been considersd 1o be somewhat nod-idlive,
haowesor, fecenl seiepiific cvidence now suppedte (hese
pampaunds may play an imporiant wols B the maintenancs
af health, in chemoprevsnlion, ad in the ariligation of
exrialn conditfons ot discasts wesecialed with the clronfation
of sex hormones, including stesp disordtrs and vegioal
drynzss.

Edible planis nommally cottained in the diet, or matertals
used a5 hechal remedies/dictary supplements, may conlaio

2

5

1

¥

5

&

=

2

collections of stuctural by relaled compounds, These relatad
Fubstances ars pften antque in thedr amomis and distcbetion
when compared ameng variows plant sources. The most
poiskle proups of compounds exbibiting bivachvily a
kaown a5 Havomefds, isoffavoncs, sapuains, lgnaos,
slkaloids, cateching end phenolic scids,

Epidemiology sludics selaling diet 1o disease suppest that
dietary components may predisposs populalions o reduoed
cick of cerizin discases, Far ¢aslem popuintions consnming
soy bave reduoid mis of breast, prestate and colon cancers
and corogtacy beant digsase, whils papylations in Finland
bave rechaced rates of prosiate cancsr. Ressarchers are just
now studying the specific compoends m the disl 10 under-
stand the kasis Tor the epidemiolopical obscrvetioos.

Araong ihe wacious plapls consumed in the Jel, several
are eich sowrces of phylochemicels. Soy products coninin
bigh amewnts of isoflavonss and seponiny. Uerelined diet
grdins inciode plants such a5 wheat, psyllium, riee, fax and
oats (hat conkin Lpnans. Cocws contains ealechins ond
phanclic acids. Certain nor-distzry planis arc 2 lso sources of
the game chemics] molecules, sech as ligowr and isofla-
vones in kudza rost or red cloveie, Iscfavones apd ligosns
acl ts weak estrogenic subsancss. Tea plants ere also 2 rich
sourse of phytochdiicals, inglkdiog crt2ching and phenolic
acids.

Isoflavones can be used alone Lo treml or preven! freasl
CAnCeT, s cancer, skin cancer, sud colon cancer of ay
mechanism inkdbiteds. lsofisvonss alone may also educs or
prevent various symploms releted 10 B¢ onset and durstior
of menopanse, faclwding hol flashes and ostsoporosis.
Teoflavones alone may elsq be sffeclive in cermin cardic-
vasenlar spplications, including hzarl diseass, reducing
cholesteral-lipid levels, modulning anpogencsis, and olher
vascllar offocts. Moreovss, fzoflavenss along have hoco
Tmplicated in roducing headaches, dementia, inflammation,

alcobol abure, as well a5 immunomodu] o

Ligaane zlone have been implicatsd in prevenling or
trealing brezst canesr, prostate conver and colon cancer a5
well 85 reducing hat Nashes, proventing cateoporosis and
showing aotiviral potenfinl. Lignans efso bave agtiniiotic
sod fungicidal activity, & plsel ligneoa, the catecholic
aordibydro-gusiarstic asid, was a poicol amioxidant once
wsed by the food Industry.

Sapoaing alone beve beon impliceied in provioling or
trealiop skin cancer, cvlen camidt, reducing serem
eholesterd), amd in immunemodulation ated antbvcz] gotivicy.
S?unius alsg exhibit antlocident effccts amd 2ot fa fres
radics] servEnges.

Phencliv acids have shown gatiozidan seuivity.

Pople who =at 2 bigh soy diet show reduction of many of
thege atrove-disouscad symploms. This suggests that ingest-
ing a combination of these phytachemicnls in 4 ralio such as
that found in ooy may cesull 0 an sddilive or synccglstic
elfedt. However, a Bigh soy diet huy stme wndesicabie
ellecls, including flatwlsnce, undosiratrls 12310, aod hesilapcy
among Westeon consuniers o changes their lifestyle to incor-
porate By im their diets, even for such bencfits.

Isolavoncs, which are hewreoyalic phancls, am vader-
shood 1o ineiude the soy compaunds genistin, daidzin snd
glycitein, as well & biochanin A, cquel, formononsiin, and
o-tiesmsthylangolensin and nararal derivarives thereof
Thess compounds end eir aglycons or de-meihyioed
aglycope forms, such as genisiein and dajdzein, arc bolicvel
to have similer aclivities onos they are ingestad. They are
sometimes eefemed 1o a3 phylosarogois,

Lignans arc defined 10 be cotmpountis possessing a 2,3-
dibenzylbutane structure. They includs matairesinnl,
seqoisolariciresingl, lapicigesipod, imofariciresinol, nondihy-
droguaiarelic acid, pinoresinol, elivil, ofher compounds
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which may be precursots of entecclacions and aniesodiol
and modifications thereof, including diglucesides,

Ehenolic seids include phydiobenzoic seid, protocnt-
vehuiy sefd, and vanillic acid. Ciher phenclic acids are
chlorogenic woid, caffeic scld, ferulie aeld, galtic acid,
simapic neid, syringic seid, coumarte acid, cignamic =cid,
genistic acid, Salicylk sfd, hydroxy benzeic 2cid and
bydroay phenyl acctie acids and denvatives. This list of
phenalic acids should be waderstood to fnclide the varkous
iEomers and denvelives fund iz the mathral vepelable
BROUICE.

Catechins, o Havan-3-gls, include cpigallocatechin,
calechin, eplcaiechin and gallocaeehin

Sapomogonins e G-27 stermls in which the sides chell hag
uadeizore muiabolie changee {o prodoco & spioketal. Sapo-
nogenns pecur naterally as seponing, which zre 3.0-
glycosides of the porent steroid or iriterpones. Digitocin
from Digitalis is a saponin. Sapomins {oclude glucosides of
sapopsotn such &5 wwiterpenoides o sierolds and saccharides
such 1 glucose, arabinase, galactose or wluctronie acid.
Typica) examples of feguminais saponins are glycyhizin

gyaislinic acidtgheurouic acld) conteined in Glpepr-
riiza plabra, sujha:gonin anfained in soybean and alfel-
fraspouin coptiged in Meﬁﬁr.ﬁ:dswm. Sapanins also
frchede chemics) entilies idontifisd a5 biterpene pheools
such 23 malios, soyssepogenols A, B, G I, E and F,
glnscnoside fraclion 3 and 4, medicagenic acid,
heduragunio, glyeyithizin digilonin, yuillaje saponis, Jocer-
ni¢ acid snd zahnie acid, The naturnl modidcatipns of thess
compounds Fouad in the vogetabie source ate alse indudad
in this idemification.

A meed exists for an itproved ¢composiion consisting
subsiantislly of fsoRavencs, lignans, seponogonins,
sgponing, andior phenclic acids which will produce
{raproved resulls over any of thest talces alone. Funfeomore,
8 need emists for @ composilion I which L bemeficial
phytechamicals ero corivhed a5 compared to their oniginal
scaurce, This permils individuals to comvenienty consume
such phytochemizals as r mAdtonal supplemmenl or a5 a fvod
additive,

SUMMARY QF THE INVENTION

An objeet of this invenlion is to provide o cogveqient way
For individeals 1o consuine jsebavences, lignaps, sapomns,
caleching andfts phenolic acids, either a5 puidiiocal
supplemont o+ 35 &0 ingredicnt in & mors tadidonal 1ypa of
food.

An other ohicct of this invention i Lo piovide an opli-
tized exiract composition of phytochemicels which s o
sufficient consentration 1o be delivered i 40 agy 1 con-
me such us & pill, 1abley, capsuls, liquid or ingre-
ticat in a | including besith bars.

Yel another object of this inveatios is 10 prepars (be
phytochemica] extract 10 e deliversd a5 2 1opical applice-
tion in 4 cosam of lotico. o this form, (e jsoflavoqes,
Egnans, saponins, calechins sodfor phonolie achds ac dis-
peesed and ded i a suilable biguid ot gel mainx o
repder 2 3table oresm o Mion ax the dalivery vehicle.

A furdber oiject of this invention is to provide an oxlract
copeenlrate which is clossly sittlar in chemical compuesi-
gon to the chemical enliiies fousd in the neur] plast
SOUNGD.

In keeping with this aspeel of the invention, the
isoflavonen, liptans, siponins, cawchins and/or phenclic
acids are extracted From 4 silable vegelable source 19
reoder & conapsition which is subgtsatially more concen-
irated tan the onginal materizf and by oo thaa 5 dmes in
oo or mos of the desired BIOASEYE CORIBOMENTS

This ¢xtract may be used alens or eombared with one or
more other plunt cxlmels o praduce the pprimized compo-

40

%

50

&

4

silion. Purlbet, tiis extzat compoailion may be formulated
with goe or mors other diclary muticnls, such &5 ritacning,
minerals, aming acids, eir., 0 provids 2 nutitionsl swppk-
memt furlber aptimized o a desired beslih effec]. Al (heso
ingredicats may be combined with atoessary binders,
ey ipidnts, preservatives, calors and the Like kaows [ thoee
i 1 Todusiy in order 10 prodirce 2 suilebls tabler, capeule,
pill, Hquid, cream, powder o Jood iogoedient including
health bars.

Thes: phytochemicals may be packaged apd provited in
fins] focm by meass koown o Hw sepplements aod Bood
ingredism industries, The marerials arc ivended 10 provide
heelth end well-bemp bepeits.

DETAMLED DESCRIETION OF THE
INVENTION

The improved composiion is obtained by fractonating n
plant souroe high in isoflavones, lignees end ket phy-
bochemicels such as defatied sovboan flakes, soy molimes,
soy whey, red clover, alfalfa, fax, coma, tea, or kudzu rocl.
These may be Geclicoaicd alene or in combinaton with
these gther plonts known to be high In the verious
isofievemes, Lignans, sapoping, calechins aud peenclic seids.
The Gractionstion results o substanbally vemoving water,
earbohydrates, proteis, and lipids fram: the seeree maleral.
The fraclipnztion method may be prefembly thatl disclosed
in V.S, Pat, Hos, 5,702,752, 6.0‘171.:;:55; 6,033,714, or U5,
Pal. Mo 4,428 676, or an <xIrzction vsing sthyl aceiele or
bz} may be used U5, Pab. Nos, 5,702,752; 6,017,555
£,033,714 are sssigned to the amignee of this inveolion,

Other exiczction processes, which may be used afone or in
combination, ipclude differcatial solubiliy, disillation, zol-
wint extrachion, adsorplive means, diffsrentjal melecular
Gitration and precipltation,

The prefered compesition s an improvensent over knowa
comraercial walerizis mgerding the arnount of phytechemi-
ile per grvm of substance aod he amounis of different
pitochemicals present whick affet physislogic function.

Thess nateral substances bave been consumed in food
smrees For Tong periods of lime ang more closely relate W
the subslagees consumed which provide the basis for the
epidemiclopical evidence for health bepeBils. Addllional
beweflts may be derived from impaoved physical properties
mlative ko phytochsmicals chemwally wodificd From whair
arigingl food source form.

The respliing composition i& expected lo comprise in a
prefemed from: bebween 5% wnd 25% isoflavenes, betwecn
% and 70% Jignaos, and botwesn 2% snd 70% saponine
end sapogenins, In 8 more peefersd form, the composition
wiil ba exwacted Srom sov. To soother preferred form, the
composition will coptsin & ralio of (seponins plus
sapppogenins) to soflavoncs from 1E00 o 10851, wilk the
isoflpvanes consisling pradomivantly of vatwrally occurring
derivatives of genistein andfor its precursor binchznin A and
dajdenin andfor fts precrusor Formononetin, wilh a cafiy of
the. senisiein ¢orivalives to daidzein derivalives from 100:1
W 190 Preferably, b isoflavomes am predominzsry
glycosylated derbvatives.

The eompusition*s ralios muy be readily varicd by chang-
ing the plan! soutes or by cumblning scverzl planl smurses
for extraction. Thus, &5 Surher stody shows whish phy-
gehemical combinaipns are mors cfficacious for corain
healih clfecis, the partieular composiiion will alse vary

It i5 known that isofavones, Jignans, and saponins can be
uzed advamageously 0 ell nr prevem ¥aLious CRANCGrN,
including breast cancor, prostats ¢ancer, skin CaRost, 40
olog cancec

it is bolicved that the improved compasition will mrovide
increased berefiez jo the fore of chemoprevention. Reconl
sxperitisats 2ppear @ confiem this belket,
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BEXAMFLE 1

An igiljal serics of animal studies was mady Lo imvestigate TABLE 1
the =ffects of distary 20y producis on the growih of 5.c. i - ]
{(SUBCUTANEQUS) implanted LNCeF inmale SCID mice. Tagrodicols of oxporiniatat dish {Rrame)
A gk isoflavone-contajoing rolein isolats {SPI) (2.0
mg isoflavones/g SET) & provided by Prolein Techmology Dt I[Aeid Dics Dimd
Internetional (S, Lowis, Mo.). Asoy hyguhaminﬂsaxlﬁcl, Dil] DinZ Oudy  SFY  Omey 5L
soy phylochsmicals concenirsle ;ﬁ]’ whizh coofains . R
78.5% wotal sov isl:!lwuneu :i;“éj o diverse aount g{f ‘:!Jllh:é " S Le e HE
soy phytechemicals, is provided by Archer Danicls Midla
Company (Dmmr: ). These malsrizls were med o sl £om oo ¢ m
prepare six swperinental dists, Table 1 shows ingredients of  Cuele e v g ¢ e o
the dicts, s esstil v 3 E] 3 A 3 3

Eight-wesk-ald male SCTD mice were 6.c. Jnjected on 1he Corn olorch 150 i as» 154 153 150
right Sack with Z:c16° LNCaP oells fom bosis, modomized 13 Soemm my 0 G M SN 500
into six groups m-10) and acsigned w one of 1B experi-  copes, e ] 0 = 39 i
menlzl diets. Food make, body welight, and lumer volume gy
wers measured. At te termination of the oxperieat, blood - . - <0 ” o
samples wers collecred and semmm sepacated for PSA analyr . o
&is. An aliquot of tumor lissoes wis formalin-Bxed, paraflii- gz Mies! Wi W= #oo0m 8
cmbedded, and ot inbe 4 um spotions for it sity hislochemi-  s10w0
cal deiection of apopotic cells, and immunchistochernical  vramis Mix, 0 10 0 1w 0 i
analyses of sogivgeacsis aod profifirution. Apotber aliqual  yygppt
waz preparcd For celf lysates for weatom blot fo deteonine o . 2 N N - a
the expuession of apoptosis-related gene preducis, a5 o

TableZ sumarica the offects of treatment on food intake, Lo
body weight, wefwvent istake wod mmer volums, Soy  F 4 v 2 r ow
praducts did zed significamly alier fod inteke or body phytochemloule
welpht, Compared to casni.u-f;:; contols, tumee yolemes _ = e =
fran mist (coated with SPL{20%), SPC{1.0%), snd 501 aod Y W 00 we 7
SPC (2.09) wore reduced by 129, 28% (P<004), o 0% ““:f O x P ’:;:
%5413,0(15}, respectively. Favorial emalysis indicated tha ~ OSfoeses
thers was oo significenl effeal of protkin tourds un lumar mg/E dind

grovwih. Linsar regression apalyeis indichied (Bal ador
volomes were ipvemsely corelsied lo total dielary isofla.

YODOs I;Iumor volume (oo Q00342 121 xlsoRavanes
{mg), RE«0.76, p<t03) (e

35

LAN FramTabi with wisor ctidention by Dr. B & Ulmae, Ressaech
Tk, e

TABLE 2
Final bogy welebs, tot! fond immle, 10100 froflovues Dok, aod weior wolume
Foud indgks Tumar welumn

Troaimen’ fudy welgh  pramim Tetnl ey ts (o™
Caxcin 242l His= 3] 000 + 900 27 2 031T
5PL 1+ 0.7 M2zl T s 837 208 2032
Cosgin.GFT 214207 LIFER 7 1408 x 34 188 x 035
SPILEPC 24 % 04 1At H3 oz T 1.66 = 419+
i SR 22T 07 LY %) . e 1040 1ed x B2~
SPI[HERC 20106 1517 153 7302 137 o B3

"aluer ot dnbing x SELTREN spa sa signileonl dilferemers OF Do) Dwake: of body weighi
et PmALmEN] Brlip.

I anepamed wilh etdrod granp, SFULEPC, coeiaATTC, and SERTITFC had dgnificntiy
srantles bl valuneos [Fge-Ga0d; = -t i)

Tabls 3 shows the eBecis of SPC sl 1.0% of the diel on
ApOpIsEs, profiferation, sod angicgenesis of lumors fom
pin skedy. It indicates that dicticy supplenentation of say
phytochémicals inbibils 1be prowth of LICaP tumor in v
by eohancing apopiesis and inkibiting peoli feration of twmor
cells, Jts mhibitory offect o Wumor sngicgzenssis 35 nol
significant which may be due 10 small sample size (nm2).

Resulls from in vire swdy showed thel geaistein and soy
phitochemical concenttate inhibited secrction of PSA by
LHCAP cells inlo media. P5A concentrations wers reduced
&85 and T4% by 29 and 50 uM of genistein Wreatment
respectively, and 21% and 4785 by 23 and 50 uhd of soy
plnocasmical concentrals ireatment respeclively.

%

[

-+

TARBLE 3

Elfects of Leatmemt on mpepeosic Bndax fAL % "FLNEL),

wfideniiion indext {F1, T
i FY 3mlnir|g§ and angloppaesly (micromeased deesityd

Micrwveral
Troatmeal AL (% TUMEL)  PI (% PCHAY Dengity
Coamlin = 2% BT s G AE #h1 = 1.l 125z 348
CreainfIEPOn = 2} D07 & 054 31,7213 27=07
Pyaleg < .01 2003
Vatues are means =5B.
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In sammary, prelimivary resulis indicate thal soy products
fohibit the sc growth of LNCAF mmer in SCID mice,
posuibly vik icduction of apopiosis, and inbibition of angio-
gesas and proliftrauon.

Isoflavones or ligoams can alfevidte meoapsussl-relatad
sympioms such ac hot flashes and ot iz as wiell 25
aleviate Eymptoms sssociated with messivation. This s
Parlher believed to be dug Lo Fheir estrogenic stivity. It &
believes that ke improved composition desaribed heve vill
allewiate there symptoms cven mow Slecively.

Also, soflavones positivety sifect various caminyascelar-
relaisd conditons, Includlog heart disease, cholestercl
{sapopins also q:silively glfect cholwsiziol), acgiopenesis

other vascular elfscis 11 is bafioved Wbal the dnpréved
composilion will prodece results for fhese cardiovasculay
comditions at lzasl 25 beneficial as thost kithero kmewn and
3t 4 reduced cosl.

As explajpsd eazicr, lsoflavoncs, lignens, amd sapopios
are koowa 1o individually posidvely affecd various peuro-
logical aud iowounologice] symptoms. I is belicved that the
mmwd compesition will resuit in allevisting nearologicsl

immugclopical syroptoms ab beast as well as (hose
componnds hiberto known and at a cedwcad eost. Moncover,
it wioutd be cxpected Ihat some syrergism would ariss oul of
the combinstien described herein,

Thre impeoved vomposition may be administered orally,
parcatecslly, for insizoco, swbunlaneousty, intravenously,
intramusculacly, lokaperitonesily, by fotrenasal jratilation
or by application of an serosei spray 40 mUeoLs membroos,

$

me of isofavones concenlrate (50 mg isoflavons
compound). insheded in the tablet formuledon was a sounce
of caloiym and megnesium.

Dy compression leblets wors prodused by fist blagding
the Eellowing ingredients: 4 kg of the improved composition
(39.83% inoflavanes), 1.91 kg sorbiiot, 0095 kg magacsivm
stearate, aod 13,11 kg dicalcivm phocphnts i o L0 gquan
sapacity Hobart mixer. This blead of ingredicots wae then
dry compressed al 1 lon pressure with 2 Stokes BB2 simph:
press joto lablebs baving 4 total weighl of 600 mp containing
125.53 mp of the improved compoenion and therefors 50 g
of woial lsofavonss.

Allematively, 3 phytocherical concrutrate may be pro-
vidsdinas:'uglbcmlge form, a skin cream of as a food
ingwdient added {0 convenlivanl food In emotnts fore 10
mg I 2000 mg/per doee, (e purpase of whidls is Lo exert «
positive offect on health and well being, These benefits
ingluds! gancer prevealion, csteogen dnd £0X hormene
related malacdies, johibitior of 1he pisilay-thyioid-
gonbidotrophlc s, aleohol depeadensy reduciion, modu-
lelion of the cardiovasentar, inmaes xod norvons syeleme,
antiviral effects and anslgesic effzcts,

EXAMPLE 3

Two-plece gelatin capsules wers produced by filling the
receiving end of the crpty siz 40" capsules with ©.106 g of
the improved composition (44.35% isoflevones) and Sloasd
with ibe capplog end, providing a capeule containing 47.2

ot o the skin by an ointment o & orsar,
Administesing e improved composition may be dooe mg of letal izoliavones.
will any suilabls carder, In solld or liquid dosage form such E PLE ¢

s tubicts, capsules, powdsss, scft gols, solutions,
sutptosions, emulsions, oinlmenis, or creams. Tie
i} compasition may alsy be 2dmicisiered as a food
supplemont of &5 4 finod ingredient.

The amownt of the foproved compesilion. administersd
will vary depending on the peison, the mode of
administeation, aod the desired menlr. An cfiberive zmount s
expecied to be 10 mg w0 2000 mefper dase,

3

A comparison belvien variows sources of phylochemical
prepazations is given in Tible 4. it 35 eoadily sson that The
phvipchemical compenems of the osition of the
“Isoflavens Comentrate” of this ioveation Is swbstantiajly
higher lhen fbe carcesponding anounts o the nataal veg- -
clabli muleciak. Mofably, the amount of glycons soflavones
and saponins zre aver 100 limes mese concenlrated Sooi-

EXAMPLE 2 © pared 1o the food sowree and over hinly limes more
capeenttaled compared io the geom of the plant which
Tabiel Maouiaciure nalurally eonceptrates these phylochemicels. Uomparison of

The composition provided For in this pateo) may be used
to prepare lablels oy cther dosage fonms, An exampls of a
caprule proparation s provided in Example 2. The kighree the
concontration of the etlve companent, the casier B {5 1o
form w kablet ar enwsion. This leads to ar added ability 10
inoorporate other dictary nuidenis. An exsmgple would be (o
prepire a phytochemical tablel which mesmpeorales celabunm
and vitamio B a5 2 supplement (o0 mainbin beas beallh
zodfor teduce post mogopanssl symplms sich gx hol
flashes. Ja an exampte of Wis embodiomens, a 600 mg dry
pampression kablel wes propercd conlainiag o Lotal of 125

the “fgoflavone Copcentrate” of lbis ioveption fo olker
congenizates showrs that the isuflavonc Fraction prederti-
nales in Hiese Jaller products, reducing the amormt of othee
bealthfol phylochenicals. Additlonally, the extraction meth-
ods of these pther products cmploy tech aigues which modify
the companenis, partioularly the isoflavones, <o 1bal they arc
nol identrepl ky the substances found 30 the nanivel vegetebls
material {U.5. Fat. No. 5,637.562).

Coe vorsion of e improved composition was campired
10 ofbier previously described composifions. The 1esults are
shown in Tabla 4.

TABLE 4
Compamive Pt U e tnbintien
Eoflyvone TséaBavem:
Clyemido v Aglyeones in Genlitelor Pheoalic
Predet Frodhuc Frodnct Eaidecin Ligeerm Sipenina Asds
Emmple {mgfg) tmarg) ke (mee)  (ma/d (mz'e)
Tl Lrid] 3 106 e 3 4507 ARy
compeaiticn
Foxtetan LA 7N Q007 15023 [LEN 0.3 2
Say Fitwr 106 Mg 35 00013 2T
(perid
Soy germ .5 nyse HA 167158 NA
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TABLE d-continaed
c s Pros T
Incllavote Lzabramoe
Glycasiea in - Aglymnes in Gerllasd Phowtls

Prodizet ot Frodoct Imidedn  Lignam  Saponins Acids
Exampls e (gl Faia Gl (eed (o)
Prour™ NA p L= X i35 MA NA NA
leat
nwﬁm Ha SI-14F 04334 MA A M
pasen [ETT)
Prodoc® NA LI-55 LG NA THA MA
Ef;ﬂ &I

MNA ¥ 11.E NA MA NA,
pramb
FTI1 HA S40 0 HA NA Ka
prodont”
Soy Melatath e Q. 127 nA NA TR
{dricd)
Rovagen! o 50 =Twi  HA ta Ha

“iag b nod Mugby B A, T, Agls. Fobd Sty 1994, 42, 1666-1673,
®andamea B, Lo nod Wbl W, 1, 1. Fuw 135t SBL5-5H0E, 1995
“5a0 A and My G ¥, 1, Agria Food Canm 1984, 52, 5X-523,

Life ™ e Eikcmtars
WD BEAGSIC, POTAUSIO6T
R BEIIGS LT, POT/USMA08S
Ry SEHGER, POTAISI 10606

Ll
"Novogen prammtiond Fiotyime

EXAMPLE §

The improved <owposition, coataining the plycoside
fornes of isoliavones, has a3 ope aypect an fmproved solu-
biliy at body {emperalure over Abe previvesly described
composlions coutsiaimg the aglycoside forns.

Separate solutions (0029 in disliled wared) were made
for ganistein, gepistn, deidzsin, daidrin, and isoflavans
copcentrate wn yolutetrdc Sasks, Ssmples werd ihen placed
in a 37" €, water bath for 17 bours, Fellowsd by rapid
fileration theowgh: 2 0.2 micron sydnge-type filteg 1o remave
padiculates, Fillomd samples worso then anslyeed for ofla-
voue coppenitation by HPLC, Resulis are falmlaled as
shewn i Table 5.

infestingl opankms. The glycosylation dees oot iubibi
shsorption io the gut bicavss the igtestinal micofen can-
vert (he glycone form ip the aglycone form before absorp-
on oceuTs.

EXAMPLE 6

Exiractioe of Lipnans from Flax

Ligpags cni be meadily cotewoted from dax ushag this
followiog meltod,

975 g of defaited flax meal (F1} way extracted with 2000
i of 85% sthanol at 407 £, for 10 wwinules, lonoing & slumy.

“0 :
"Fhe remafing slurry was Gltered and sxtrastion was repeated

twice with a otal of 6000 g of eltmuol.

TABLE 5

Driffnret ip] Jofubifily of lsofisvane Glyoette: v, Aplpetimm
Trofierone
mmpk Gesirlois fppm]  Guoostin (ppm} Do fupen)  Duikeis (el
Genlreln T AL
Chenialin 1189
Daidrain d
Daldzin 4.5
Iecflawace LLF ) o G412 3T
Conconinke .

The glycoside forms, geristin and dejdzin, are 1 foast 4.57
and 1332 fold bigher in concentralicn &1 37 C. than their
soresmonding aglycone forms, Tespeciively.

The cacedifications made to e isofavones are (o remeve
the carbobydeats allached [0 the isoflavens meiety, This
modifteation renders (he izoflavons kss soluble in waler
Majorsaaooe of ths natwnl modification, glycosylation,
enbinces solubility. This fact 5 shown o the comparative
solubility char of Table 5. This char shows hat the genistin
ispfavione iz 4.6 limes higher amd (he daid2in kolevons is
1373 limes higher than the cttresponding mon-glysesyltated
form. Higler solabilily can lead o betier bicavsilebility 1o

The sthanalic fraction wis then evapoerated under vacuum
& 707 C,, restllimg in an aguecus iraclion of 1186 g. The
amuenus [taction was combined with 1004 g of waler and
mixed.

Thes mtixed samplt Was then ultra-fltered tkiough a SOO0
moleoular weighl cuioff membrane, mesulling o a 767 g
peroasate Dsetion aod & releatsts fraction of 1245 ¢

The cuteniate [caclion was freeze-dried, msulting io &
2084 g sarepls (F2).

The T4T g permeaats fraction st 50° C. was fed 1o a 35 ml
bet wolune, XAT-4 cesin cojunnn st 3 cate of 10 oalfndn,
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The column effuent was collecied end dried, resnliitg in a
148 5 sample (F3). XAD i5 a tredemark for 40 absortent
resin, availabls from Robo & Haag,

“The oolumb was then eluted wilk fong bed volames (140
mi) of P cibapol at S0° C. The cluent serdple was
ovapotated under vaceum sl 707 €. and dried, roseliing in 2
1.79 3 sample {F4). The four Frections were then smalyctd
far \bsir lignan conient, measured a5 the coocontration by
wiighl of sscoisalardsitesinol, As Table & shows, Pais extrac-
lion methed eadches ignan concanyealion.

TABLE &

Whiks the prescot Favention has besn disclostdin tetins of
the pre embadiment in eoder o facililate 2 betler
updemstapding of the Ievenion, it should be appreciated that
the investon can bs cmbodicd in vaious ways without
departing fiom thsg;indpksaﬂhn invantion. Thersfors, fhe
invention should be wpdersicod fo includs ell posmible
cmbodiments, modifications, agd equivalents o the
described embodireent which do noi dopan form the prin-
cipks of tha faventions as s2t oul in the appended clairos.

L is clafmed f5:

1. A compusion from o planl maller in which the
composition 15 enrched in at beast a Ars! phytochemical and
a seeomd phylockenical selecied from ihe group consising
of isohavines, gnens, saponing, valseldns end pheaclic
acids, said seoond phrylochemical belmg & member of the
group which is differcat from said Grst phylochentical.

2.,%119 gpmpeosition of ulaim 1 which cescatially comsists
af al les 709 by weight phytoshemicals selocted from the
Eroup comprising ieolevoucs, ligea os, seponins, catechins
end phenakic scids,

3, The commpasition of alaim 1 ir which at least ooe oF the
£elected phytochemicnls comprises al Bsast 10% by weight
of the compositon,

4, The compesilion of claim 2 which escontially consists
of at least 80% by weight phywchamicals selected from the
group comprisioy isoflavones, lignans, saportns, catechins
ecd phenclic acids.

5 composition of clalm 1 which ¢ssontially consisis
of at least 90% by weight phylochemical: sehkected From the
goup comprising isoflavones, lignaos, sapocios, catechins
and phenolic ecids.

§. The cgmposition of claim Lin which be ratio by weizht
of jsolavonts 1o lignans i selecied from (he ringe of about
1001 o about E:50.

7. The composition of claint 1 inwhich the ratio by weight
of isoflavoncs o sapaning is selected from dhe raope of sbout
1:10 to sboul 1604,

8, The composiifon of claim L in which the yatio by weight
af {soflavenes to phonolic acids is selectsd from the range of
abont 10 40 1 io shoud 1 (o 100,

9, The composidor of elaim £ in which the ravk by weight
of lignuns to saponins is selocied from de aangs of aul $0G
w1 o about 1o 100,

I, The cemposion of oleie I in which ibs muo by
weight of lignans io phenolic acids is scloctud from dhe range
of about 100 o § o about 1 {0 100,

H. The compesiton of clain 1 i which (he rag by
weight of saponing to phenalic acids is sclecied from the
yange of aboust 100 1w 1 1o aboul 1 o 100

12, The composition of claim 3 in which Lhe ratio of
cxipehins W phentlis acid isselectad from a range by weight
of abowl 1 o I o about 1 (o 106,

m
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13. The composition of clajm X in which the isoflavones
arm present in an amown Fom spprovdmately 3% o approi-
oalsly 540% by waight. .

14 The conpositian of claim L iz which the Ygoans are
praent in &0 amomg? from about 1% fo aboo T0% by

woighl,
18, the composition of elaioa 1 in which the saposins arc
prescal in an amouny fom abowt 5% to aboul T0% by

weipht.

IE’ The comprsilion of olafe 1 in which 1he gheaclic

Edds ngghtpressnt i &m agiotenk from aboat 1% to abow 7%
y weighl.

17, The <o ion of claim 1 3o which the isofavones
arp sefeoted from the growp coosisting cesgatially of
penisiein, daidzeip, glycilvin, biochaniz A, Formumetin,
ard bzl modificaiows theseof,

15, The o0 tan of claim 1 in which ke ligpaps s
gelosted from the group of compgunds posycssiog a 33-
Jdibenzyibulane struclurs and consisting cssenlially of
malzireslaol, secoisolavicireslool, laricirtsinol,
isglariciresionl, nardihydropusisretic acid, piporesinol,
glivil, and precamers of enleroleions and exlerodiol 2
natueal modifioations 1botent.

19. Tht cocoposition of elaim 1 in which the saponing are
gelected from (ke group consiting essentially of Kwmatne,
soyasapogenols A, B, C, D, E eod F, soyesaponin,
allalfasaponin, ginsenoside fmction 3 and 4, medicegeniz
acid, bederageoin, glyeynhizn, digitonin, quillea saponis,
tucrmie acdd, zahnic acid, 7 nd oatural prodificabons of Urkss
SompLunds,

20. The composilian of chaim 1 in which the pheaolis
acit are selooded itom the grovp coasistog essentially of
chlgrapenic acid, caffeic acld, fendic ackd, gallic 2<id,
sinapic acid, synngia acid, veoillic ack, coumers adid
ciomainic acid, genistic acid, salicylic acid, byd coxy benzoic
acid and hydrwzy phees! sestc acids avd derivatives
thereck.

21. The copposition of chim 1 in which catoching sre
sclected fram the group consisting essentially of catechin,
epiczicciin, gallocatechin, and epigallocatechin,

22, The compesition of claim 1 in which the plant matter
is seleated frony one or more of the grony coasisling esse-
tinlly of so¥, red clover, kudz, fax, alfalfs, ea, and eocoa.

23, The composition of claim K iz which the plent maller
is 5Oy,

24, The composilion of cliim Z3, in which the oy is
selegted fom ibe group consistiog of soybesn, oy foods,
5oy molasscs, soy Whey, 5oy protein, and soy fowr.

25, A proxucl For oral delivery comprising = compozition
calzcted Liom planl mailer wiush s enriched in al boast a
firsl phytoshemical and a second phylochenvical selscled
froai the group consisting of isofavoos, Hgnans, sapopios,
catechine and phenolic ecids, said sscond ghytochemicel
boefng & member of the groug which is differtn fom aamd
i phytochemical,

26, The produet of claim 25 wherein the foro of the
product s selecied from e group consisting of tablets,
cepsules, pills, concenlrates, povders, Hiquids, 2nd added
food logredisms
| 27 the produey of claim 26 comprising teblels coompris-

a. the plaar rmarier composition; sod

b. 2 fifler selecled Mo The group consisting of sorbitot,

luctoss, cellulose aod dicalcium phasphate.

2%, The product of claim 27 additionslly comprising a
diclacy suppleoenial autrient selected Erom (e growp con-
siging of vitamins and mincels.

29, The orat deTivery product of claim 27 wherein e
praduel comprises betwern ahaul 15% and about 25% by
weight of ibe composition and between #bont B5% and
aboui 5% by weeight of the filter.
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3. The product of claim 2§ whersin the prodod com-
prises

a. batweea aboul 15% sa0d about 25% by weight of the
compogiton;

b. betwezn sbout 60% apd aboul B4% by welght of the
filler; and

€ beiween aboul 1% and aboul 25% by weight of Lhe
diclary sapplsmental mulrieat,

31, The ozl delivery product of clim 28 comprising

capiules including

&,  predeermined dosage of e piant matter compusts
fon; and

b. a geialin capsule.

2. The osal delivery product of daim 26 whaalh the
plagl maiter conposition i extracicd from plasts seleckd
fmm the group consiafing of soy, red dover, kudey, fex,
alfalfa, tea, and caeoa,

33, Thie ocal dolivery product of claim 23 whersio the
ot gomprizes betwesn abous 10 milligrams ard sbout
willigarns of the plapt maler compauiticn.

34, The composition of cleim L i which the seleated

phyvioelemicals are substantiatly in a pative form.

35, The aooaposition of olaim 1 in which tbe isoflavones
#re subslantially in a glyeosylatsd forma. -

36, The composirion of clatm 1 which is in a form saitable
for administering a5 3 focd supplemont.

37. The composition of elufen 1 which is in a form suitable
for administoring a5 a dietary supplemeal.

38, The composition of dalm 1 in which 1be plaot maticr
15 ea,

3%. The compasition of clatm 1 fi which 1he plant mauer
1y e0e03,

4. Tha composition of elatm 1 in which the plant maticr
is flex.

A1, The compositicn of claim 40 which consizts of at least
abgur 1% by weight lipoans.

42, The composilion of clarm 40 which consiats of at leas]

_ahout 0% by weight lignans. )

43, A composition made by the process compriseg the
stepe of:

2. exiracting 2 defaued rasterial from a gronp of vegelable
malier consisting of protein, meal, whey, mulzsscs,
sulubles and germs in & solulion including @n alecholic
solvent 16 prodace & STy

b fillering the slurry of stop (2) te praduce an ak=rholic
fractiom;

14
<. evaporaling said alaoholic fraclion of slep {b) o pre-
duct aa syueous fraction;
o, uiraflllenag said aquents fraction of step (o);
¢, {2eding & permeate of stop (d) theough 3 résin colamo;
g

£ collecting an efluent front said coluimn after sak] wash,
44, The sompositicn of claim 43 sod the Furthes step of
preparing sadd ciftuent of siep (D) into a Form which is

1 suitable for administeriog oraily, seid form being laken [om

kL

]

& group consisiiag of 4 conceotrate, dried pawder, capsule,
pellet, and pil). ,

45, The commpasition of cfaizn 41 whereio said dojed
pawtier is 4 bolk volugye of materia for funber manufactare
to provide mdividual dose sks S said oral administention.

46, The coppoaition of claim 43 wherein said vegelable
arattar ia selected from & group consisting of sey, red dover,
Sudzn, flax, aMalls, 15a, and cocoa.

47. Tha camposiljon of claim 43 whertin satd vegolable
matie; i5 5oy,

48. 'The compoeition of clvim 43 wherein siep (d) includes
a siep of diuting said aqusous Sadicn.

49, The compesition of clalm 43 and e added si=p uf
Eactionsting seid offluent fo selert at leas] one of the group
consdsting essentially of isoffavones, ligouos, sapocis,
cateching, avd pheatkic neid.

0. The compositon of claim 43 and the added siop of
Eactionating said efusnl fo solei isoflavones,

51, The composition of claim 43 wherein the solulion of
stap {a) is about 76% eihanal and the cximction is carted out
a1 about 40° C,

52, Ths ¢o iion of elaio 43 where the svaporation of
step {c] is carned out vadtr vacwum at sbowd TO° C

53, The composition of elaim 2 in & form voitable for
administering o 8 medication 1o weat an iness sclacted
from » group consisting of braast cancer, colon cancer,
blzdder cancer, proslate caocer, wiinary caccar, migraipe
bendaches, demeatia, eloobol dependency, redusion of
bloodsireain cholesl trol, covemary bead discase, modulation
af blagd Hpld profile, hot Aashes, osieoporosis, sieep
disnrders, vaginal dryncss, and preorenstreal syndsome.

54 The preduct of claim 28 wherein the dietary supple-
montal oulnitnl &5 selected from the group consdsfing of
dicaleivin phosphate, magnesium st=arate, caleium cilrare,
an caleium malele.
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METHOD OF PREPARING AND USING
ISOFLAYONES FOR THE TREATMENT {F
BLOOD BELATED [LE NESSTS

This is a division of Ser. Mo, (WI62 038, fled Sep. 28, §
1995 (5 formal applicasion which repleced provisional appl-
calion $or. Mo, cOA60,549 filed Oct. 2, 1997 now U5, Pal.
No. 6,261,565, whick fo (e, © & coolinwation-iz-pact of
Sar, No. 09035,588, fited Mae. 5, 1938, now 1L.5. Pal. Mo.
6,033,754, which ia aum, is 2 confmativndmpart of Ser.
No, 08/B63,029, flcd Fun. 4, 1997, mw US. Pat Mo,
5.762.503, which in tum, is a divisten of Ser. Mo, 0&/G14,
545, fled M, 13, 1996, now US. Pal. No. 5,762,752,

‘This invention refaies 1o sxppositions extmeled fom
yegeiable matter mrd more partienledy 1o phylochemicals,
insluding spompemios and saponins, exlechins, Lignaos,
phemolic aclds, and Izofavones, end especiaily those
extractsd from a family of plants including sy, fax, 1o, 2od
coena aod methods of wsing these compositions as notsd-
Genal sipplements or food additives.

BACKGROUND

As used hegein, the torm “isolevoee™ icchides melomyl,
acelyl, plecostde, and aglyeons farms of the isofiavones.

Currently thorm is greal intevest in teating Blood selated
illness:s such g caveative levels of choleerol, ontonsry
dissss, abaormal bleed Lpid profiles and vaseuler sifeces, 5l
4 thought that 3 least some of Hese Thcse may be cltber
canzed or exscerbaied by foods, especially those of an
aaital ongin. Therelore, it is (haught that meny of ibese
illo¢sses ame cithor proventable or trearsbles by & wse of
phylochemicsls, sapeclally isofimvonss, 15 2 source of
supplemental bormooes,

It & also though that Ihere are supegior reqults when &
plurafity of such phytochemicas st coosumed 1o combi-
oalions which are lailored to particuler symploms. A praper
et shofd codtai (b desined phyiochemicals. Howaver, 4
troyhle 15 that many people do oot baws of o not Hke (ho
pmper kind of diel which provides the deairzble effects.
Hencs, (e problem i= to furnish e nocessary fond valuss
i some olber Fonm. Therefore, theme i a neod fur 2 mhaiog
process which will ondble & ssleclion of sposific phy-
tachemical faod values in combisadons 1bat are desirable
for spreifie blood rolated iloczses.

Plant mzleials are kaown 1o eostain o aunbar of classes
of orgagic Jow melecular weight compounds which exert
bineclivity n various amimals. Historically, lhese com-
pounds Bave heen considered 1o be somewha! non-nuirilive,
Bowevar, Teoent sciontific evidence now SHEReHS (hess
compounds may play sz impotianl wele in he maistepapce
of baalb, in chemoprevention, and in the mitigslion of
certain condilivms g dizasts sssocisted with the ciroulation
of sox hewnooes, including sleep disorders and vaginal
diyiess.

Edible plzpis normally conlained o the dist, or matedals
veed s herbal emediss/dictacy supplemenis, may conlain
collections of structurally retared compounds, These rolated
sibstances erc oficn wotgue Lo their amonnis snd distribelion
when compered among various planl sousces. The most
ootable groups of compounds exhibitiop bioaclivity are
known as favontsids, fsollevencs, saposing, lpnans,
alkaloids, cateching and phenolic scids.

Epidemiology studics relatiop Jil o diseass sepgesl thal
ditlaty components may predispose popwlations 1o reduced
risk of tertain disbases. Far eastemn populuions consuciog
oy Lieve reduced rakes of breast, prislate and coloa cancors

L}

w0

35

2

ard coronary heart dveare, while populetions in Finlund
bave reduced rates of prostets capcer. Researchers are just
Row swdying lhe spreific compounds in he dicl 1o under
stand the basis for he spidemiclogicsl observations.

Among (e various plants consumed in be disl, severa]
are rich sources of phytechemicils. Soy products cootain
high amounts of isnflavones and saponing. Unrefined diet
arains ineluds plants such s wheat, psyllive, rice, Sax and
oals thet coalen hgosns, Cocoh conlaips calschizs and
phenalic ackls, Cengin non-dictary plants are alsa sources of
the same chemical molesules, such 25 ligoaps and iscfla-
wores in kedze root or wd clovers. Isofisvonss and lignans
gt a6 wedh sstrogenic sebstanets. Tea plants ace also ¢ vich
source of phytochemicals, including cateching and phenolic
mids.

Isoflavoncs thn be used Mo in lreat or proveul bisast
cinees, prosiale e, skin cancer, and colon cancer or s
mechanism inbilitors, Isolevonss dlone may also reduce ar
provent vatims symptoms related to the oesct aod duration
of weaopinse, iechwifog ot flashes apd osteoporosis.
fzoflaveocs alops may olso be effective in certain candios
veomelar applications, inchding boan diecase, rducing
sholesterol-lipid lovols, wodulsung angiogencsiz, and other
vescular sffects. Morsover, isoflevones along have besn
fmpticated in reduciog beadsches, dementia, tnflammation,
and sl¢ohal abuse, a5 well a5 immunomedulation,

Liguans slong have been impliceted ia preventing or
wreating breast cuprer, prosiale cancer and eolon cancar as
well a5 reducing hot Hashez, provealing osteoporsis and
showing antiviral potentie]. Lignans also bave antimitofie
spd Feogicidal sefivity. A plaot lignan, tbe caiecholic
pocdibydro-guafarctel acid, was 2 potent aptioxidant oocs
used by the food fodustey.

Ssporing aleas bave been Emplicated in preventing or
tresting skin cancer, colon cancer, raducing serum
cholestesrd, and (o immunomodalation and antiviral activity.
Ssponins also exbibit aptiocdani effects and aot as fros
1adieal scavengers.

Fhepolic acids bave shows antioxidant aclivity.

People who cat a bigh soy dicl show reduction of many of
Ihcse above-tisaussed symploms. This suggnss that ingea-
ing a combination of thess phytochsmizals i 2 rilio suck 45
thet fouad o 20y may resuil in en additive or symsrgisiie
effect. Howewer, a high soy diel hae some wodesirable
effects, incinding Batakence, undesirable 1aste, and Besitsacy
ymgog Wesiern sensumers lo change thedr Gfestyle o incor-
porite say io their dists, ¢ven for aach beoefhis.

Isofiavones, whivh are Melerpoyclic phencls, are undsr-
slood o moinde the soy compourds penistin, daidzm and
glycitein, 25 well as biochanin A, equel, formonopetin, and
odesmetbylangolenain god oxersl dorivatives thersof.
Thess compounds amd their sglycore or de-methybaed
aglycone forms, such as genisein snd deidzoin, are belivved
o have simikar aclvilies onoe (hey are inpested. Fhey arc
somelimes referced 1o 85 phylotstrogens.

Lignans are dzfined 1o be compounds prasesding a 2,3-
dibepzylbulane structure. ‘Lhey include maniresinol,
secoizolaricimsing, lariciresingl, isolatciresimol, ourdihy-
dropuaisratiz acid, pinoresined, olivil, orher compounds
which may be precwsars of enterolactone aod cntercdicl
and modificatiens \hersof, feciuding dighcoasides,

Fhenolie acids snclode p-hydiobenmic acid, prowocal-
echuic acid, end venillic acid. Other phegolic adds are
chloregenie agid, caffeic acid, ferwlic acid, gallic asid,
snapic ecld, syringic acid, cowmaric acid, cunemic asid,
genlisie acid, salicylic scid, bydrsy benzois acwl and
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hydroxy phenyl 2cetic scide and derivafives, ‘This list of
phenolic acids shonld bs wndersiond to includs 1he various
teamers ad docvalives found 1o the catural vegetable
sQUTDY.

Cateckiins, or Bavan-3-ols, ioclude epigallocatachin,
cafechin, cpicabichin and gailocatechin,

ins are ©-27 storols in which the side cahin has
urdergone meabolic changes (o producs a spirokeial. Sapo-
nogeains occur naluradly &6 Saponios, which are 3-0-
glycosides of the parent steroid or wilapeocs. Pigllenin
brm Dignilalis |5 a sapogin. Saponins include glucosides of
zapogenin such 28 lrilerpeaoids or sferoids and saecharnides
much a5 glacase, anbingse, galartsse or glueyronic acid,
‘Typicl exzmples of leguminous sspenins are wycyrhizia
{glycyrthetinic acid+glucnsanic acid) sontaintd in Glveyr-
rhiza plobrg, soysaponin contringd in soyoean and aifsl-
fsaponin continsd in Medicage safivi. Saponins zlso
inchide chemicel entities idegtified as wilerpene plencis
auch a5 tomatne, sayasapogencks A, B, G, I, E and F,
giosengeside Irzclion 3 apd 4, medicagenic icid,
hederagenin, wlycyithisin digioain, quilhje saponin, Jucr-
oi¢ acid 2nd zabmic acid. The nalvre] modifications of these
compotads Eouod fn the wegetable soerct are also included
i ihiz idemification,

A oead sxiste for an improved somposition copsisting
aybetantislly of isoflavonss, lignans, seponecgemins,
saponins, endfor phepolic acids whichk will produce
improved resulls over any of thess taken aloas, Purtharmon,
&% oeed existe for o composition io whick the benefloial
phytochivicals are enriched as compared to ibeir origing]
souroe, This permis dodividuals (o convenisntly copsume
such phyiochembeals a8 1 nutritions!] supplement oras 2 food
adkdfiive.

SUMMARY OF THE INVENTTON

An object 6f this jovention i [0 provids 2 comenient way
for ingividoals to comsume jsoflavencs, lignans, saponims,
catechins andior phenolic acids, either 85 4 nuiritonal
gupplemoent o &5 an ingredient in & mors reditiona) Lyps of
food.

An other object of this Imvedlion is to provide an opli-
mized extrac camposilion of phytochemicals which is in
sufigent concepiraiion to be dalivered in an casy o con-
sume dosasge cuch as a pill, 1abley, cepeule, louid or
ingredicnt in a foad jncluding kealih bars.

Yet enother objecd of this imvenlion is te prepess the
phytochenical extract to be delivered as a lopical applica-
tien in & oream or lofion. o This form, rhe isoflavoncs,
lignans, sapomins, catechins and/or phenclic acids arc dis-
" persed and susponded in 2 suitable Hguid or gl watnix to
cender 2 siable cream or Iotion as the delivery vehicle

A Fadbor abject of Whis Iovention is to provide an extradd
cancentrale which &= closely shmilar in chemice] s posi-
tien to the chemicol cntities fownd o the nawral plant
BT,

Tn keeping wilh this aspecl ol the invenlion, the
Iroflavoaes, lipnaes, sapoming, catechins andfr phenclic
acids are extrmacled (rom a suitable wepelabls source o
render a compesiton which is subsianfially mort concen-
Gaied than the oiriginad mateyial and by more than 5 s in
ene o more of the desirgd bisactive cqmponents.

This extracl tay be used slone or combinad with one or
e Olber plant extracts ta prodice Ihe optimizsd compo-
siiion. Punher, this extract composition may be formulaied
with qoe ar saars oflter dlelacy autnisits, such as vitamins,

10

5

33
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i |

minarals, amina acids, &le., 10 provide a nutritional supphs-
mehit further opiimized for 4 desired healt wfzcr. All 1hess
ingrodicnls may bo combined with necossary bindecs,
CECipicals, preservatives, colors and the Like koown o these
in 1he industry in order 1o prodict a suitablc labie, capsule,
pill, liquid, cream, powder or food isgedient inchwking
brealek bars.

These phylochewicats may be packaged and provided in
flnal form by means kpowsn to the supplements and food
ingredicn: industrics. The materials are interded to provide
health add well-Boing baneflls )

DETAIED DESCRIFFION OF THE
INVENTION

The isppoved composities s obiained by fractonatiog &
plant souce high ip iscBavonss, lignens sod other phy-
tochemicals sach a5 defaflzd soybern Bales, Wy molases,
gy whey, red lover, alfpliy, flax, coooa, 124, g1 kudzu mol.
These may be fracdonaed a]h:mi| ar in combination with
these olher planls kpown o be high in 15e vanous
Loflavones, lganes, saponios, calechins md pheaolic acids,
The fracticoalion results, iz substantially removing walsr,
carbobydrates, proleins, snd lipids from the source matenal,
The frrcticnatken method may be preferably 1ha disclossd
in U5 Fal. Mo 5,702,752 or 1.5, Paw Mo, 4,428,576, or an
extraction using cihyl acctate or o-butancl may be weed. U5,
PaL. Nos. 5,702,752 (3,017.556; 6,053,714 arc assigned 10 the
assipnee of this imvention,

Oiherextescton processes, which may be used alone o7 in
combjnetion, fochede differential selubility, distillaton, sol-
venl cxizaciian, al:hm?tivu meens, differemial molecular
lirateon and preciprlation.

Fhes prefecred cpouposilion 18 an improvemds over knowin
cimmercial materdals regardizg 1he aootal of phywcheni-
cals per gram of subslanee and the amouols of diffezent
rhylochemicals presem which affect physiologic fuaction.

Thess natvrzl substapces have born consumed In food
fourges for lonp periods of lime and more clossly relate 1o
the substances consumed which provide the asis for the
epidemiolppice] evidencs for heailh benslits. Addilional
Tenefits may be derived fom impooved physical propeties
relative o phytocharnicals chemically medified from #heic
orginal food sourcs form,

The msulting composition is cxpected fo compnss in &
prefecrsd form: between 5% and 95% izoflavonss, between
0% and 70% lignsns, and belwgen 25 yod F¥% saponios
and sepogenins. 1n 2 morm prefomed form, e composition
will be exiracied fpom oy, In ansther preferred form, the
cormposition will coelain 4 ratio of (saposios plug
sapooeeenins) lo soflzvones from 10T (o 100:1, with the
isoflavones consisting predomimently of puturally osenwring
derivalives of peoistem and/or ils precwrsor biochanin A and
datdeein andior is precwesor fotmonnteting wilk & ratio of
e penistein dervatives (9 dajdeein dervatives from 1001
1 LiUF), Preferably, ihe 3aoflavonss ace prdominssiy
alycosyloted derivatives.

The compasition’s ralios may be readily vaned by chang-
ing the plant sourss or by combipiag several plant sonrcss
for exracijon. Thus, as funber swdy shows which phy-
tochsmize] combinations are mare &0foacions for corlain
haalih affects, the pacticular composiiion will alse vy

It is known that isoflavones, ligans, 2pd saponins can be
used advaniapecuely 10 IROL OF prEVERL YAPOUS caposs,
ineluding breast cagoer, peostale capedr, skin cancer, and
colon caneor.

{1 iz believed that (b improved composition will provids
increased benehis to the frm of chemoprevenrion. Recem
axpenmenls apprear oo eonfiim 1his beiisf,
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. (P<0.005), respeatively, Factorll auslyst indicated that
thers wes no sipuificanl cfecl of prolein sturck oo (Luor
growih. Linear ropiession aralysis indicated thal jwmor
volumes were inversely contlaled o totzl dislary isofla-
vones (Tumor volume {em®)=—0.008+2.121xlsolavones
{emg), RE=076, pa03).

Table 3 shows the efferss of SPC at 1O of the diet on
apoplosis, proliferation, and anpiogencsts of umors from &
pilal study, I indigates tbat distary supplementation of soy
phytochemicals inkibits the growth of LNCal* lumer in vivo
by cubaardng apoplosis and inhibiling prolifzraticn of umor
cells. Tt jphibitory oifect on lemor anglogencsis is nol
sigaifean whick may be dus 1o smalk sample size (0e2}.

Resulis from in v study showed thal gonistcin snd sy
phytochemice] concentraie inhibited secrslion of PEA by
LNCaP cells inte media. PSA concentratioas were veduced
GB% and 74% by 25 and 50 ubd of gepistein weatosnl
respectively, aud 31% and 424 by 25 and 50 oM of soy
phytechemics] conceotrale Weatioen! respealively.

TAZLE 1
5
w2, B35 Tomedicats of caperbonlal iss (Erms)
Dikd [hebd [eds Thk ot
Dieef Glat 2 Cnswind SEF  Corsiny FFY
caicin SR LAPC LSRG HSFG 3314
ol 1] 00 i] i 1] 1} ] &
Casaiy W ] q i 2 0
[ TS 3 i 3 E] 3 b
Core statch e i 130 14 i3 150
Fucps SEHy 0 S0 50 204 Y
Cellulosn, 0] 5 0 H] L) L]
bt g
Ca ol 50 e 0 a 0 5 %
Mingal Mix, s a5 B 33 35 35
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EXAMPLE 1
An ajtial series of animal studies was wods te invegtigale TABLE i-contivued
the elfecs of dislary sey prosinots onilsllze %ﬂf g0 W2 8L Ingredieats of wm?lﬁ:ms it a
BCUTANEOUS) implanted LNCAE io op mica. t
ftf':igh i,soﬂwuua-ugnlﬁrﬁug soy prodcin fsolate (SP1) (2.0 y m D‘gﬁ‘ ':;%cw Lgﬁ m“" g
my isoflavones/g SFI} is provided by Proteia Techntlogy
Internatione] (31 Louls, Mo.). Asoy poylachemicnls exiracs,  SI0m?
soy phytochemicds concentrae (SPC) which comtaing ﬁf&"l‘,"‘“ w o w wow ®» W
24.5% iotal soy isoflivones and 4 diverse smount of othet 10 heiiee 2 2 8 2 2 2
soy phytochemicals, is provided by Archer Daniclsididiand  Boarvie
Company (Deeatr, IL). These materials wrers used 10 foy 1] i 1 T 10 0
preparc six cxperimental dlets. Table T shows ingrediont af N
e diels. St We W00 W 1w e e
Fightewselt-old male SCID mice wers s.c. injecied o thy 15 (safxeee, 0 WS M M MF S0
sight Aank with 2::10° LNCaP cclls from bosis, rendomized  ¥R8 %4
inlo six groups (a=10) and assigned to oot of e SXPOE-  JARY Swewition with mines madificotion by 3. B A, Ulusn, Pesorc
. mental digts, Food intake, body weighl, and umor voluine Dk, Eoc

were taeasured. AL Lhe termination of the 2 xperiment, blood

sumples wore collocted and serum scpammted for PSAanaly- 20 TARLE 2

gi5. An alfgquot of temer Ussues was formalio-fixed, parzffia-

embedded, and cut infe & oo seclioms for it kit histochemi- Fisal bidy welghi, toda) Bod detake

cal deteciion of apopiotic welis, sed immunobistochenical i i and o

anabyses of angiagonssis aed proliferation. Anather aliguol umor
was prepared for cell fysates bor western blot (o dniermine 25 Fpod jmake Tom] sl
tha eapression of spoptosis-related gone products. T'romtmeat Body welght grumem  isofevone )

Table Z summarles e efects of treatment of food inleks, - "y e
body welghl, isofisvons inlake and temor volnme, Soy  ser B N SeIiw farsem
protducts did not significanly sler food inleke or body " ﬁﬁ{éﬁc . g-.: % g: ;;j' z i; g.g: x 2‘;5 :ﬁ = 3';3:
weinht. Compared o casein-fed coutrols, tumar valumes = = #0 & G4 & 0,287
t‘mﬁimicc h'ﬁpal-bﬂ wich SPL (204%), SPC- (1048}, o0 SPF o ConlgNSPG MR et HhEx6l ;.rgﬁ x Lmd=lie
SPC (1.0 were redeced by 129, 18% (P<0.04), or 40%  spmsc Z20=06 475el7  $LSIa ARR 1O%s

le'

"Waluer ero measd 2 5.6 Thedw dit a0 gt dlFcronces of Biod

taks o weight Amaog Iy imend 3
Eomab o TN o e s CLSGRELSEC, A SPUHSES
had l?ﬂlhﬂly znall fums valames

p > N,

" > BO0E

TABLE 3

Bffecte of trooiment on Apopclis wdax (AT, R TUMEL),
protfantion jades (P, % PONA Soining) did anghygeutals
i H|

[

Micravemsl
Treaumed Al {3 TUKEL) PI{% PONA} Tty
Conlaod [o= 2] 07 = GEA LuSEDE 15 = A8
CawlaHSPC {a = ) 1075 = 054 5.7 & 1. BT ERT
P value 00z i ] w0

WVilues wie meens = BB

In suramary, prefiminary results indicate thal soy producis
inhibil the s.c. growth of LNCP iwio: in SCIT mice,
prasibly via induciion of apoplosis, and inhibition of angiv-
geaesis and proliferation.

Tsofiavenes or Hignans can allevizte menopaugal-velated
sympioms such as bit flashes and osteoporosis 23 wall as
allevize symploms assovisted willh wenstovatlon. This s
Further bohisved to be dus tor thelr estrogenic acrivity. Lt is
heleved that the improrved composition described here wiil
allevinie these syinploms even npore effectively.

Also, solavanes posilively affest varios cardio vagcular-
relaled conditions, incledisg freant dissase, cholestersl
{saponing 5o posidvely effect cholesieml), anpicgenesis
and olber vascular elfscts. I is believed that the improved
compasiian will produce reulls [ thess cardiovascular
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wondithens ot lzasl a5 beneficiel =5 those hitherto knowr and
at a reduosd cost

Asx explained cardisr, isoflavonss, lignans, aod saponios
are kmown to individually pesitively affect vurious ssur-
logical ant immuoologica) symplons. H is belivved (hal ke 5
Improvad compositizn will result in all=vizling nourologicat
spe immunglogical syraptoms al keasi as well as those
compoends hilbeno kmown aod 20 & rduced cost. Moteover,
# would be expecied that some sypergism would srise out of
The combdnatios descrfbed beeeta,

The improved composilion may be admipistersd orally,
pessaterally, for inslaoce, sibentanonsly, imiravengusly,
inttecansenlasly, inraparitoneally, by intranasa) imsillaticn
o5 by application of an acrsol spray to mlcous membiancy,
oF 1o e akor by an ointoren! or & Gream.,

Admintziering the improved composition may be dons
with 2oy suitable cavrer, to 50Tk or Bouid dosage form much
as tabicls, capsvles, powder, sofl gels, selutions,
suspepsions, emulsions, ointments, or creams. The
improved composition may alse be sdministered a2 2 food
supploment or a=s 1 foed iogredient.

‘The amovnt of the inproved composition administersd
will wery depending on the pecsom, the mede of
adminisirtion, and the desired regult An cifccie amovnt is
expeied to bo 10 mig 1o 2000 mpdper doso.

EXAMELE 2

Tabler Maoufciure

The eomposition provided for 1t this pattal raey be used
W prepace wbiets or ober dosapge Formd, Ao exampls of 2
capmds preparaiin 13 provided in Exemple 2. The gher the
concenteation of the aciive componest, the easler it i [0
form a Wblet or enmlsion. This leads to a0 added ability ta
incorpurale elber divlaey mutrisots. An exanple would be g
prepare a phytochemiczl {abler which fncorporates caleivm
aod vimin E a5 2 supplement 17 meinein bope heallh
andfor ceducs posl menopatisal symploms such es bt
Besbes. In an examplhe of this embodimeni, 2 600 myr dry
compressien [abkel was preparsd containing o totel of 125
mg of isclevonts coveecizale (50 oy isolavens
conypround). Inchided in the 1abIot formmulalion was o sourss
of calcium and magnesinm,

Dry <ompesssian @blsis were produced by md bleading #

the Foflowing iogredients: 4 kg of the improved composifion
{39.82% tzoflevones), 1.91 kg sorbitol, 0085 kb magnesium

10

13

-
glearaie, 208 13.11 kg diceleium phosphale m a2 120 quart
c2pacity Hoban mixer. This blend of mgredienis wae then
dry cornpreseed 2t 1 ton pressare with & Stokes BBE simpic
press into tablets having 3 wotal weight of 600 mg containing
12553 me of the imprrved composilion aod iberefare 50 my
of total isafluvons.

Altettatively, a phytockemical concentrale may be peo-
vided in a siogle desage forg, & sl coeenx of w5 a food
inzredical added o convenlional food in amounts fom 16
mg 10 2800 ma/per dore, the purpose of which is lp exeria
positive effec! o health apd well being. Thess banefits
inglede: capcer provention, oslropen aod sex bharmooe
rwlaed meladits, imhibition of tho pituitery-thyroid-
gonadatrophic sxis, alcobel dependency reduclion, modu-
lation of the cardiovascrlar, immupe sod Tervous sysicms,
sotiviral eifects und aoalgesic effects.

EXAMPLE 3

Two.pince gelalin capsukss wers prodiused by filling the
receiving end of the coaply size "0 capsubes wiih 0.106 5 of
the improved somposition (44.35% fsnfiavones) and closad
with the capping <nd, providing & capsuke containing 47.2
fog of tofal isoflavancs

EXAMFLE 4

A camparison balwesn various asurees of fhytochemic]
prepetations is given i Table 4. It & readily seen that the
phyiochemical componsnts of the compositions of the
“Ispfavons Concentrate®™ of this irvention i sobewantidky
higher than Lhe ¢o ing amouots iz Lhs natuial wg-
¢table malezials, Notably, the mmoval of glycoue Bolavoocs
and sapoins are over B fignas ey cootcntrated com-
pared 1o the food soume aod over fwenly Wmes mors
cancenltaled compared 1o e germ of the plenl which
naturally conpentaeies theze phylochemicals, Comprrisoe of
the “leofsvone Concontrale™ of this imwention 1o othec
concenirales shows tbat dee Eolavone Lraction predemi-
niles iz these latter produds, reducing the amoual of other
healthie] phylgebemicals. Additionally, the extraction melh -
oot of thesa ofher products employ ischnrgueas which modify
the compoatais, parteulacly the Boflavones, so et bey ats
not identical 1o the substanoda Found in the natinal vogetable
materzal (U3, Pat, Mo, 5537.562).

O versiog of the nproved compesilion was sompesed
to olhor previoushy doscribed compositons. The eults ars
shown ia Table 4

TABLE 4
Soemperatye Fiaducy tts hverdon

Bl e Lzotiwvone

Clyoesza in Aglyonaes on Genistzind Fianmio
Trodeel Freducy Froduxa Dhidseln Lignars Saponias Ackde
Bromple [mg/g) (wglg)  Fxio {mys) dmylpy npa)
Ieproved L KL 337 10611 0L 0.7 2547
ol iam,
Srrpbenn 1LTgH-2-778"  Jasma0v 3 827 N& Bo-37
Bery Flogue 1. Ll QEE 00043 287
{eLasied
o7 gean 24,3 L HA I WA
Preduc® Ha ra e Lo 0523 2E LA Hh
patant {FTL} .
Froduct! A LB L L L I Y ria (L0
et (FT0)
Pioduri¥ A 1.7-3.5% Gid-IB: MNA M4 2

potct (BT
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TAELE 4-zoptiousd
Compurative Frochre L o Tnveatbes
Tecfinvioe Irtilarawe
Glmldae la  Aglywensa [g Oepleialey Phenghiz
Foombact Frodost Prodect Dwlcnein Ligmars s Acids
Eampls {mgie) mg'ed e el (g {mgig)
FI NA T IR NA wa Wa
progac®
F1 MA 0 28 Y A HA
prodnc”
Bay Madussae 276 ar 137 M MNA 798
(dried)
Hovogea of 350 HFwl  Wa Hi HA
g . aad Buphy B As 1 Apde Food Chéa 1004, 42, 165373
Sandomon K, Lo gl Wl W, 1, J. Noly $25.5515-5285, 1995
e A wsd Mere G, W, ). Agria Food Canin 1984, 32, 530553
“Soy LI ™ Litrmhue
SR BN105H), FUTAMSRA06Y
DR SERAS T, PCTAISG A0
WD BEA0E, PCTIL R0 I0656
MNCT peper
"Wavugep proxvlonel Heshme
EXAMFLE § = EXAMELE 6

The improved composilion, capiajning Lbe glyonside
foome of Eoflavones, has a5 ope aspect an improved 2ole-
bility at body temperature over ihe previously describod
composibions contrining the nglyrcside forms.

Separste sclutons ({§.02% in distilied water) wem mads
{or genistein, penistns, deidzein, dajdzin, and isoffzvone
coocenliate in volumelee f2sks. Samplés work theo placed
in & §7° C. water bath for 17 hours, followed by sapid
fHtexifon through 2 0.2 micron eyringe-type filter to removs
pariiculstes, Filtered sapaples wers then analyzed for fsolla-
vooe concenttation by HPLC. Results erc tabulated as
shown in Table 5.

TaraTiw i Cmaltinn  Gebyrid

ampls {ppeny (ppry  Dabdzebn fppmy  Dabdzin (ppm)
Crenimizin T2

Crenislin e

Duidiegin k¥

Daidiio #2351

e T Q492 Y L2 71 6T
oo el 3

The glycosids fomns, genlnbn, and dsldzin, are ot leas 4,57

and 13.22 fakl bighet fn coostowmuion L 377 C, than their
corresponding aglycone forms, respectively.

The podificaions made 1o e tsoflavones 2 1o remove
e carbohydrale attached 1o the isoflavens moiely. This
madificetion renders (he ispfevone less coluble iz waler
Maimismece of the pamral piodification, ghycosylition,
cohenees solubblity. This fact iz shown in the comparative
stlubllity ehirt of Table 5. This chark shews ihat the genisiin
izoflavone is 4.6 1imes bigher than aod the daidzin fsoflevone
iz 133 limes higher than the carcespooding waon-
gireosylated foomt. Bigher eolubiliy can lesd 1o beler
bioavailabilily 1o intestina] onrapisms, The glycosylation
dots ot inbibit absorption it the pul beciuss the imesine]
microflors conver the glvcone Form 1o the aglycoos Focm
bafare sbsarplion cecurs.

£

1]

]

Extraclion of Lignaas from Flax

Efgraans can be meadly cxitecial fromn dax using lhis
following method,

978 g of defelicd fax mrtal {F1) was exiracied wilh 2000
g of 5% cthanc] at 40° C, for 10 mipites, fooming a slumy.
Tht resuibing shuey was Bliered snd cultaction s tepoated
Iwicy with & totel of 6000 g of sthaool.

Thes ethaooife frection was then svaparated wnder vasuum
al 707 C., resuliing in an aquecus fraction of 1188 g, The
aqueous Fraction was combined with 1008 g of water aed
mixed.

The mixed ssmple was then nlira-fliered throngh a SOOG
mlecudac vreight ooloff membmoe, resulting [n a 75T ¢
permacale fraciion xod & micnkata fraclion of 1283 &

The retemlate Faciion was Srece-dosd, msuhing in 2
2754 g aample (F2).

The 767 g permeate fraction ar 56° C_ was Fd o 2 35 ml
bed volums, XAD-4 resin column af 3 raté of 10 mlfmin.
The columa efiuant was collocind and dried, raselting i a
14,8 g sample (F3). XAD-4 is & wademark for an sbeorbent
te5in, available from Rohm & Haas.

‘Fhs column was then efuted with forr bed wolumes (140
ml of 0% etbanol at 50° C. The <luted sample was
swaporaled uader vacunm at H* C. amd deid, resuliing in a
1.7% g caniple {F4), The four Bactions were then soelyeed
for their lipnen content, measured as the conctolialitn by
wreipht of secoisplaricizesionl. As Table 6 chows, Thiz sxirae-
tion method enriches lgaan concevdration.

SECH. OO, gy
FHENGLE A£I0

Whiks the presen! iovention bas been disclosed in lomms of
the prefermed embodiment ip order to facilitzle 2 betier
undsrstanding of 1he invention, it should be appreciatsd tha
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the jnvention ¢in be embotdied in various ways without
feparting Froer the principles of the lrvention. Therefore, he
imvennion should be wndersiood 1o icclude all possible
embodimends, wodifications, and cguivalentz Lo the
desoribed embodiment which do ool depan form the prio-
cigles of 1he lverion a5 set autt in the appended claime.

Wit is claimed i

i. A composition for featmenl of cardiovascelar
conditivns, said contposiiion being made from 3 plant matier
in which the compasition 12 a medicemen! coricked n ot
kast two of the phytochemicals selestef from the group
ronsistiog of irodavones, Jigmans, siponies, BApogenins,
cataching and phenclic acids, s2id medicament baviag &
therapeutic traatmen) atoupt of phytochemicals sclected on
» basls of a thompeutic weatment for & cardicvascular
condition.

2 The composition of ¢laim ¥ in which the ratio of
wolavenes to saponing is aclected frona the roogs of about
1:10 to sbout 161

3, Tbo composition of ¢lapn 1 in which the spflavimes are
preseni tn an amount from pproximately 5% 1o approx-
malchy $0% by weighl,

4. The compozsition of ¢laim 1 jo which suid medicamen
i i § form of a produc for oral delivery, saxd prochuct B
bring selected from & group <onsisting of a vooosalaie,
liquid, soft gel, dried powder, capsule, pelles, mll,
susprasions, emilsions, and & food supplement jncluding
health barg.

5. The composiion of claim 4 wherein 1bo prodac
comprises between abon! 15% and about 25% by weight of
the medicaren! and bolvoen about G5% and dbout 55% by
weight of & filler,

% The compositien of chuim 4 wherein 1be product
COmpHsTE:

a between ebout 15% and ebout 239% by weight of the

msdicanmsnl;

b, between sbovt G0% and about 24% by woight of a iller;
and

2

=

3

12

¢. bewween eboul 1% and sboel 25% by woight of a

diztary supplemental nultent.

7. The compesition of claim 1 ic which the lignams 4o
Pesent it an amoont From about 1% 1o about 706 by
weight,

8, The compusition of claim 1 wherein sald therapentic
acgout of sald miedicament is selocted oo 4 basis of 2
troatozent for 4 coronary hewt dissese.

9. The composition of ¢laim 1 whawin said drrpeutic
amouot of said medicemenl #s celectsd on & Tasis of 2
trzatment for modulating & caedivvasedar development,

18, The compusition of claim L wherein said Hrerapoutic
smount of said medlvemenl & selected on & besis of a
tresifmenl for modwating blavd lipid profles,

11. The composition af taira 1 wheroio said therapertic
amount of said medicamenl i5 seleqted on 2 batis of 2
Irejtmoat ef vascular cotedins,

12 The compeaition of clain ] wheredn suid iscflavoncs
are selecied fiom & group consigting of mefomy!, aceiyl,
Elucoside, and sglycoee.

13. The counposition of cluim X whersin sid composilion
s & food in a form of & conceDialed, casy W copsume
dosags,

14, A methed of trealing 3 bupan sabjct for z cudie-
vascular coodition, said melbod comprising the stop of
adminislering, K lbe umas sabpet a booapeutically etfec-
Uve amounl ¢f a compasilion for \eating said condiiian, said
composition beieg exiracted from plest matier wineh is
enrtched in & loas! (oo phitochernlea] foactions.

15, The method of ¢laim 14 whercin zaid phytochermical
fractiones are stlecled from the grovp of isoflavoaes, lignens,
sapunins, cipogenios, cnischlns, and pheaolic acids.

16, The method of claim 35 whersin said jsoflavones are
selecled From » growp comsisting of malonyl, 2catyl,
phicoside, and aglyoons and s2id compasilion is i & fom
selecled From a group consisting of A concentrate, liguid,
soff get, dried poveder, <apsule, pill, susponsion, emilsions,
and food supplementy ioaluding health bary.
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METHOD OF MREFPARING AND USING
ISOFLAVONES FOR THE TREATMENT OF
FEMALE SYMPTOMS

This is 3 division of Ser. Ni. 097162038, filed Sep, 28,
1996 (a formal applicaton wiich ceplaced poovisionsl applis
ation Ses, Mo, 60A068,549 filed Oct. 2, 1957} now ULS. Pat.
Mo, 6,261,565, which fu twm, s & confinustion-i-pan of
S No, 090R5,586, Blad Mar. 5, 1998, now U5, Fal, Ne,
6,043,714, which jo tum, {s a conlioualion-in-parl of Ser.
N, DA/BGE, 629, Bled Jan, 4, 1997, npw Bal. No. 5,792,503,
which i s, is 2 division o Ser. Ho. 98/614,545, Blcd Mar,
13, 199, oow Pat. No. 5,702,752,

This ixvention relstes Tp composttions exiracted from
wegetsble rooner 2nd mow perticelady 10 phytodemicals
inclndling sapomogenins and seponins, bk, Bgaans,
pheaolic acids, and isoflavomes, and tepeocially thess
extzacied from a Bamily of plants inehuding soy, flax, fex and
eoood and methods of sing thost comgrositions as nutritionst
gupplements or Tood additives.

DACKGROUNE

A5 used horein, e fene “{soflavens™ inclwds melooyl,
soxtyl, glucoside, and aglyeons forms of the oflavones,

Currently, wesicm women sulfer symptoms, especislly in
mrid-life, which Asinn womon do pot suffer. It is (hought fhat
diet accoums for these diffsrences. I is foaber thowght that
my of these sym[roms are cither provectable or frealzble by
a usc of phyloabémicals, sspeclally isoflavones, as a source
of spplemenizl horoooes, apd particulaly if such wse
begins bofara o woman’s puberly, den also beoefil Bom
such phytocherical treatnents whirh addiexs prostsie cae-
cers however, the banchils do aot appoar t be =0 dependent
* upon whep the vse pf soflavones begine.

Howyever, it is also thoughl thal there are supertor resalls
when o plurality of such phylochemicals are ponsumed in
combinations whick are sclected for paviouler symploms.
White a proper digl should eonlaia the desived
phiyiockiermicals, = trouble is that oany peaple do pot have
or g2 not like the proper kind of diel which provides the
desizable efects. This is pacticularly tme of the pre-
pubescent years when the consumplion of fsoflavenes is
thought 1o beve the most beneficdal effect upon reducing the
symptoms thef Femizles encounter later in life, Tenes, the
pioblem is to fumnizh the necessary food values in some
alher Foom which B more acoeptabls o the persanat faste of
peaple in the wesien world, Therefore, e is 2 aced for
& miming prodess which will enable o seleclion of specifiv
Eollavones in e proper combinations.

a0l matecnls ars fmown b conlain a pumber of ¢lasses
of ciranic low malecular welgh eoampounds which exert
bioaetivity ip varives animals. Historically, thess com-
pounds bave beea considimd [0 be 2omewhat nen-nuiritive
bowever, recent scientific ovideacs pow supgess thess
compounds may play a0 imporiant sk in 1ke maintenance
of bealh, in chemoprevention, and m bt mifigaton of
cerlsin sndilicns ar dieanes assoniated with the eirculation
of sox hermooes, iachding sleep disorders and vaginal
drymess.

Editle plasts odcmatly eonialned in the dist, or materials
used a5 Berbal remedissfdintary supplaments, may conlain
callections of siructueslly related compounds. These related
subsrances are oflew unigue jo their amounis aed distribution
when compared smung various plaet sources. The mast
notable geoups of compounds exhibiting bicactivily arc
known #s Aavancids, goflavoncs, sapooins, lignanms,
alkaloids, caleching aad phenolic aoids.

}3)

42

2

Epidemiology studies rlating diet 1 disease supgesi hat
dictary compontnls may, pridhaposs prpulations ke reduced
risk of corluin diseases. Far eastern populations consiming
soy have reduced raies of hreast, prostae sef colon cancers
#nd cotonary heari disoese, whils ws in Finlaed
bave reduced riies of proslols canger, Researchers are just
oow studying The speeific eompoonds jo e dist 1o widez-
stapd (he basis for the eptdemivlogical cheeryutivas.

Amaong the various plasrs consuceed io 1he diel, several
e rich scurces of phytockemicats. Foy producls eonlain
high amounts of isofsvonss and saponins. Unrsflned dist
pralns include plants such a5 wheas, peyllet, dow, Jax and
ants Hmi coptrin Bgnans, Clocos conlalns csteching snd
phenalic acigs. Cerain nos-déetaty planis are also soures of
the samé cheattical wokesules, such a5 lignans aod Seofla-
vones jin, kudzy root or red clovers. Tsoflavoncs eod lignans
act 25 weak esirpponic subdagees. Tou placts are also a rich
soures of shytechemioals, incfuding celschins sod pheoolie
acids.

Esoflavones can be wsed slops 10 treal o prevent broast
cancer, prostale cancer, skin cgaces, and colon cawccr or a3
mechanizm inkibitors. Issitavenss alone may also reducs or
prevent varions symatoms related to the onset and duralica
of menopause. inchding bot Aashes and osteoporosis.
{soflavopes 2lons roay also be sffcclive in cortain cardio-
vescular applicalions, including heent disvess, reducing
cholesterol-lipid levels, modulatiog anpiogenesis, snd other
vastilar sffets. Moreover, oflavones afone bave been
implireied in meducing headaches demeatia, ioRammation,
and sicohol ebuse, 2 well 25 immoremodubation.

Lignans aleoe have Peen impliealed in prevenling or
treating breast camcer, peostate cancer apd colan cancor a3y
well ay redocivg hat fushes, preventiog osteoparosis and
showing antivirmE parential. Lignaps also bave asknvitolic
and fungicidal aciivily. A plant kigase tbs calecholic
nurdibydroeguaiacetic acsid, was a polem antioxidand once
used by the f20d indusiry.

Saponius zlone bave besn froplicated in preventing wor
treating slic cadetr, ¢olon caocer, reducing serum
cholesierel, and In impowmomodulation snd antiviral sclivity.
Sapontns alsa exhibit antioxidant cifects and acl s fruo
tadies! scavengers.

Pheoolic acids bave shown antivzidant aclivity.

Feople who =l & high soy diztshow seduction of many of
these above-discussed symptoms. This suggests that logest-
ing, 3 coumbination of these phyloche micals io 2 @iko such as
thal found in o0y may rcoull io ae additive of synergisiic
offect. However, a high soy dist has some undesuable
eFeats, inciuding fawrlencs, undesirahje 13sie, and hasiliooy
amang, Westam consumers 19 chaage s Jifestyle 1o jncor-
pocels 5oy in their diets, even for such bontlls,

l1safiavones, which ars helerecyslic phemols, are ungder-
stood b inclode the soy compaunds fénisting dawlmn and
glyciein, 2 well ag biochanin A, equel, formenonetin, and
ordosmethylangoivosio and nitural deriwalives thersof,
Thest compownds end delr aglyoune or de-moelhylaed
aglycane forns, such as genisisin and dridzein, am belicyed
0 bave similer activilics ence thay are ingested. They nre
sornelimes refemed [ a5 phyio-csirogens.

Lignans are defleed o b compounds possessing a 23
dibenzylbutane streciues, They include matasiresinol
secolsplariciresing!, Fricinesine], isolartdriresinel, pardiy-
dropusiarelic acid, pincresingl, alivil, olbce epupounds
which may be precursoss of enferolaclons and eclerodial
nd rapdifications ihereof, including diglueosides,

Phenolic scids include p-hydiobenzein aeid, protgoai-
cohipe gl god wamiblic acid, Other phenclic moids are
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chlomeenic acid, calfsic acid, forubic acid, gallic acd,
sinepic acid, sydopic achd, cowmerie aoid, cinnamiz ecid,
geotidc atid, salieylic acld, bydmoxy beogzoje acid and
hytdmey phenyl zcctic acids and ducivatives. This list of
phemolic acids should be undemiond to iselude the vacions
ienmers and docwatives found o the naferal vagetabls
souree,
Calachips, or Baven-3-ols, melude epigatlocatechin
cetechln, spicatechin ead gallocatechiz
Baponogenins sre C-27 slecols o which the side chain has
- undergone meisbolic changes o producs » spitoketal. Sapr
oogealns occur naterally as sxpopirs, which are 3-G-
plycosides of the parent sweroid or uiterpenss. Digitonic
from Digitelis & a saponin. Sapowins fnclude ghuwostdes of
sapogenin such as Inltorpongids o stevoits and saccharidos
. sueh u gluoase, smbincss, gefactoss or glucuronie acid
Typical examples of leguminows sxpoalos are glyeymhizia
{edycyrehetinic acideglocuionic sckl) coptzioed i Glyoye-
 chiza glabea, soysapenin coalgined fn soybean and alfalfasa-
ponlo contaized io Madivage sadva, Sapoulss slse fuclude
chemlcal enfitics identiBed ns titarpepe phenols such as
lownalios, soyasapogtnols A, B, C, I, E and F, ginsengoside
fraction 3 and 4, medicagenic acid, bederagenin, glycyr
rhizin digitomn, quilfaja saponin, lcemic «cid and zahaie
acid. The nanural modificatfons of these compaunds found in
+ the vegetable soupce are plso included in this ideotification.
A need oxists for an fmproved composilion consising
substeotislly of isoflavopes, ligoans, saponogenins,
seponins, andfor plecolic scids which will produce
improved resulls over any of these taken aione. Puctheroaore,
a oead existe for & composifon in which the beneficiad
phytechemiculs sre enriched as compared to theit originat
source. This peomits individunls 1o convenicolly comums
such phytochemicsls as 2 puldiional supplenrend or ps 2 fod
addilive.

SUMMARY OF THE INVENTION

Ancbjcot of 1his iverkan is to previde 8 comvemicnl way
for mdividuals to shdsurne saflavones, lignans, sapenin,
caloching aodfor phenolic acids, cither a5 2 nuiritional
supplement or & a0 ingredicnt in a mor ireditional type of
faod,

A other cbject of (s invention is to provide an opli-
mized extael composition of phytochemicals which & in
swiSrical cottaation (o he delivered jn ag easy 10 con-
sume dosesge such as a pill, eblel, capsule, lignid or
ingredient iz a food including health bers,

Yeu anolher ofject of this invention is I prepars the
phytochemtical extiact to be delivered & & Wpicdl applica-
Lon in & cream or lofion. In this form, the soflavoncs,
ligrans, sspenics ¢iteching rod/or phenclic acids ae dis
perssd amd suspénded in a suilable Jiquid or ged matrix o
render o slable cream ar lotion as the delivery vehicle.

A further object of ihis Invention is to provide an exirac
enneenirale whick is closedy similar fn eheraical compesi-
don 19 the ciremicsl eptiics foued in e natural plant
EourGa,

In kccping with shis aspeel of the invention, the
isoflavones, lignans, saponine, cateching asfdbfor phenclic
acids are ¢aicocted from a suilable wegetsble source 1o
reovler a epmposion which is substzoifelly mor concen-
traled than (he originel matenal apd by mose than 5 tmds dic
aoc or mors of the dezired biosstive components.

0

ko

[
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Thig exiract may be taed alone o combined with one or
mare other plaot extroty 1o produce the optimized compo-
sitton, Funhey, this exiract compesilion may be ormulaled
with ona or more siber dietary outdetls, such as vilamins,
wrpe vals, amine ecids cic., 1o provide o Rulitooed Supple-
men farlber optivized for 2 desired beelth cifect. A (ese
jogredicnts may be combined with pocessary binders
excipients, preservalives, colors and ibe Lils koown pr (hose
in ke indusiry in orfer to produce a suitable (able, capsule,
pill, liquid, cream, pewdsr or food ingredisat

These phylochennoels may be packaged sad provided in
fingl Borm by means known 1o the supplomenis and food
impredicat indusirics, The materials s intended Lo provide
bealth 2nd wellbeing bancfils

DETAILED DESCRIFFION OF THE
IRNVENTION
The itoproved compesition is chtained by actionafing a
planl sowee kigh o isoflavones, ligrans and other phy-
webemicals such 25 defattad soybozn Qakes, soy rmolases,
soy wirey, ted clover, atfzlfa, Bax, cocon, fea, or kud tool.
Thest may bo fractioaied along or in sombinglion with
these other plapts known 0 be high in the vations

woflavanss, lignans, sapaoins, caleching and phynolic acids.

The fractionation résuks ia Absiaotially removing watar,
carhohydretes, proteins and lipids Fro the souses waterial,
The facticnation method may be prforably LAl discloyed
io 115, Pat, Nos. 5,TORTSE &017.555; 6,083,714 or ULE.
Pal Mo, 4,428 570, or an exireclion wsing ethyl acela or
w-bulanc] may be used U5, PaL, Nos, 5,702,752; 6.017.555;
033,714 aee assigned 16 the assignes of fhis wvention.

Other extraclion produsses, which may beused alons or in
combination, inctede differantial solubility, distillzton, sol-
veol #xiracion, rdsorpiive merny, diffevenial molecalar
Elrmiian and precipifatios.

The preferred compoaition is 40 mprovement over known
commergial matzrials regarding the ammount of phylashemi-
cils per <raed of subsianee apd the amownis of Aifferem
phylochemicsls presenl which afect physiologie fundion,

These palumal Subslances bave been consumed i food
soutees for loar periods of Ume snd mory glossiy rlats Iy
the substaooes consumed widch provide the basls for the
epidconiological evidens for health bansfils. Additional
beneflts may be derived from improved physicel properties
relalive v phytochemicals cheaically modifiad from their
ovigina} Food source form.

The resubifay composition is cxpecied o comprise i 2
prelerred Fomm: belween 5% and 95% isoflavones, between
086 and 5 Lignaas, and betweon 2% aod % sapomins
and zsapogening. 1n 2 mare preferred Borm, lhe eomposition
will be extracted from soy. 1o snother prefermed Form, the
compositdon will contain s ratio of (saponins plus
sapoRgpening) 1o isoflavones Froro 1100 o 10(:1, with the
isaflavones consisting predominaatly of ssturelly nccurmng
decivanives of genistein andfor its precursor bipchanin A and
daideein andfor ils precurser formonopstia, wilh & rtip of
the panistein dervatives to dajdreln derivalives From 1061
1o 1300, Preferably, the isoflavonas are predominaotly
glycosylaled derdvenives,

The composilian's retios may be readhly varivd by chaog-
ing tbe plent souccs or by combinion several plant sources
For exiraction. Thes, az bwthér sludy shews which phy-
tockimical combinuions are more elficacipus for cenain
healih cfvcls, the particular composiiion will alse vary,

3
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It {5 known that isoflavoncs, Lignans, end saponins can be
usad] piramiageonsdy to traal or prevenl vATIDWS CRIKEIE,
meluding bressl cancer, prostafe cancer, Bkin cancer, and
zojon, rotn

It is belioved that the improved compasition will provide
increzsed bancfits in the form of chomopreveniion. Recent
experliments appear 1o confimn this belisl,

EXAMPLE 1

An inttial sevies of aglmal strdles was made (o investigale
the ffects of ditary soy products oz te growih of 5.5,
{SUBCUTANEOUS) inplanted LN Caf inmale SCI mics.
A High isoilavousvontaiving 5oy prolsin fsalels (SET) (20
mg fznflavenss’g SPL) is provided by Prowein Technology
Inierpatigna) (5t Lowis, Mo A sy phytocbemicals extract
soy phytochemicals concentrate (SPC) which conlaim
28.5% lalal soy fzoflavones and & diverse smowni of other
suy phyluchemicals, is provided by Archer Danisls Midiznd
Compapy (Decatvr. TL.), Those malerials were used lo
prepare six axperimensat dists. Tabje 7 shows ingredients of
the diels.

Eighl=weck-01d male SCID mice weee 5£. injected on the
sight flank sith 2:10° LNCaP cells froes bosis, mndemized
inio 513 groups {m=100) and asigned Io one of he axped-
msntat digts, Food intake, body weight, and fumor voleme
were measured. AL the wripisation of the experiment, blpod
semples ware collecled and sum sepaceled for PSA analy-
gis. An aliquot of lumor tixgues was Sormalin-fixed, paratho-
enrhedded, and cut inte 4 pm sections for i sit histoshemi-

i

.1l

=

6
cal dection of apoptotc cells, and immunchisicchemice]
analyses of sogBrgencsis aud prolifsration. Aootber aliquot
was prepered for ce]] lysaies for western Hiot i determino
th expression of apoplosis-releted gene products

Tahle 2 summariss the effecls of treaiment o {pad intaito
boaly weighs, isoBavose igtake and o wolome, Soy
procucis did nol significently alier food inlaks or body,
weight. Compared lo casein-fed conlrols, wmor volunes
Erom eaice weated with SPI £209%), SPC (1.0%), and SPI and
SEC (1.8%) wore edueed by §29%, (P0G, or 40%
{P-0.005), mpectvely. Facieriz] zoatysis indicued thay
there was go Hgnificam effect of prolcin sturde go emor
growih. Linear regression smalysis indiceled ibat tumor
voliunes were invemely correlated to Ml distary jmofla.
vones (Theror volume {eo®)e-0008+2.121xIs0Bavones
{mrg), R%a 76, p<0.03),

Table 3 shows the effecrs of SPC at LO% of the diet oo
apomlesis, proliferstion, and angiogeness of umors fom 2
pilol study. T indizates that dielery supplemeniation of soy
phylnchernicals fnhibils the growit of LMCaP gt Iy vive
by enbanciog apaptosis and inbibiting prolitsration of mrmar
cells. Lis iphibilory effect on lumer espiagencdis is ool
significzit which may be dus 1o rmell sample gize {n-Z).

Hesults from in vitro atudy showed 1hat genistein and soy
phylochemicyl concenirake lnbbited ceorslion of FSA by
THNCIP cells inlo media. PSA conoentrations were pediced
8% aud 4% by 25 und S50 of genkstedn wegLment
respeclively, and 31% and 42% by 25 aod 50 gh of soy
phylochkamical concentrala meatmaent respectively.

TABLE 1
o larenn me;

Dicl 1 [Hot 2 fu ] dncl & et 5 Dlel &

cmen 5K el 9¥G SPILSRC QooelRSPC SPWITSP
SFI o )] ] W 1} 00
Cosein ol o >x 1] R ]
Ol methiring 3 ) 3 3 3 1
ok $afch 1 30 156 150 b 5
Facrom Sird El] 3005 Sy Jon 5
Callu o, FWHN ) k) S 5 0 58
Cor w L) =0 st H H )
Minemt iz, 1001 EL) 3 £ 35 35 38
VHamin Mix, Vi 04* " 1] 1} e b 1] L
Chirline Bitariruts 2 b a 2 a 2
Say phpiechomdals ] Q 2 2 1 19
-Tom] () 11D 1800 1043 100z oin 10
(Eohavonss, mafke disd ] 245 341 585 705 bl

A farmwlntkan with mimer madifislion by Qe £ A, Ulman, R eh Diets, Ing.

TARIE 2

Treatmaenl Body weight  Food Jetake gromarm Towl soflavaee  Tomor wdume {om™)
Carein 124 = 0.5 q0.10 # 31 0] = .00 a1 =099

i1 4] 133 24,7 4.2 =74 1AL} & 4,37 L0632
CaeninL3FS A =07 4.2 % 34 1403 = . 14 186 = 035
SRIALSIC prd XL Al =47 A = LY L% = Qe
Crmin/HEPC 220 207 448 = &1 T = 1040 L6434 & Q.8

b1 ST ke vl Y 452 L7 wrEl & 122 .30 = Q.30

Whium arc ovaes = S8 Thens ert oo Gignifoen diffsrences of food fawks ot body welght ameng

NERIRLANE EFOUYH.

FCoompared with cootel groap, FPUEINS, caoeluISFC, and SUNELSAC bad vigalfcantly saaller

LA wilemes
p <004,
e GO0S
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TABLE 3
Pffects of Ltoatmenl o spoplalic indox (AL %
pm-hferil.u:n imdex [H' % POMA Emnlngj wnd
2 £t 1d
Mlezrresal
Troatmmt A (% TUNRBL) F10% FOAY  Denchy
Cantte] [n =T} 07 + OER 11 4 1.1 125 3%
CREAHSFC (1= T} 1075 w054 51T+ 13 ST %07
F vuive Q0 .0 A 0%

alem 2o ment = B8,

In swmmary, pralimioary results indicets (hat sox produers
inbibit the se. growth of INCIP lumor in SCID mics,
possibly via indusiion of apoprosis, and jabikitoo of angio-
genesis eod prolifection.

Isofavones of Bgnans can afleviale menopausal-releied
EYIpIos such as bol Oashes aod osieopurcsis az well 15
alleviate symptoms azsocialed with meastruation, This i3
Luriber belioved to be dus o dhelr esicogenic ectivity, Il is
believed thal tike inaproved composition deseribed here will
alleviait these symploms even mom efieclively.

Akn, izoflavoncs posiively afect varous cardiovasculer-
releted conditions, mclediop beart distase, cholesierol
{sapoains alio posilively afiect cholesterol), angisgenesis
&nd other veseular effects. It is believed ihat ibe igmproeeed
composition will produce msulis for these cardiovaseuler
comditions al leasl as teecficiaf as these hitherto kmown and
a1 & seduced cost.

As expluined earlicr, isplavores, Bgoans, svd saponing
are koowa o ldividually positively effact various neum-
logleal and immunolegical symploars. 1L s bolicved that the
improved compasition will resultin alléviating neuological
and immwoologic] symptoms o Jast es well a5 Ihise
compoundds hithanto fmewa aod 3l a redoced cost. Iioreover,
# woild be expecied that spme sypergizm wequld srise out of
the sombinaion fescribed parein.

The improved composition may be admintsiend omily,
pavcateraliy, for mstaace, subculanecusly, Intravenously,
intmimuscuiarty, intraporitonsaily, try foirapesal iostillaion
or by applicziion of at scrosol spray to muccus membrones,
ot jo the skin by a8 iniment or 2 creaw.

Admimstering e improved composilion may be dons
with 2oy suiteble cartids, in olid or liquid docige form such
25 lablets, capseles, powders, solt gels, solutions,
suspeosions, emulsions, ofauments, or creams. The
improverd compasilior may elso be sdminisieved ss 4 Foed
suppkemrul or as 2 food ingredical.

The amount of the mpreved composition adminisiered
will vary dependirg om the peson, the mode of
admizisimion, and the desited mault, An effrctive amount is
pxpecied o be 10 mg fo 200 mpdper dose.

EXAMPLE 2

Tablct Maguiactum

The compositicn provided for in ihis paleal mey be used
1o prepars Lablets or erher dostge Forms. Ao cxample of a
cepsule prepacatiod is provided is Exsomple 2, The bight the
canczntradon of e aclive componenl, the easier it is 1o
form 2 tablel or cmulsion. This leads lo en added abifily 10
incorporate olbes dietery aulriznls, An example would be 5o

lr}

o

kL

&)

50

8

peepare & phviodiemicat @blel which incorporzics celciem
and vilemic E 85 & supplemeni to melofain bose healib
apdfor redece post menopavsel symploms such as bol
Aashes, To an sxampls of this smbopdicent, a 560 mg dry
compression lablet was propered oonlaining & lodal of 133
mg of fsaflavenda cofesmrate {59 mg jsofavoas
corpaund). Tnchided i (ke Lablet formulafion was & source
of cldum aod megaesivm.

Dry compression tablets wern produced by first blending
the follovwing ingredisnts: 4 kg of the improved comprsition
(39.E3% iscflavanzs), 1.91 kpsorbltol, 0.095 kp magneshom
stearte, and 13,1t kg dicalcium phosphate in a 120 gqoart
capacily Hobart mixer. Thiz biend of ogredieals was e
dry compressed at 1 ton pressurt with a Stokes BB2 simple
press inia tablats having & ol waight of 600 Mg containing
125,53 myg of thes {mproved composilion 2nd (e Tom 50 mg
of iota] isalavones,

Alrerpatively, a phytochemical conseatraic may be pro-
vided in a sogle dosage form, a skio oream or as a food
inpredizot added o coovontional foed [n amonats S 10
m 1o 2000 nogfper dose, the purposs of which iz to ekt 2
positive ¢feet 0o health and well being, Thess beoofils
jmeluds: eineir privention, estreger and sex hormons
eolated maladies Inkibition of the pleuftary-1hyroid-
gooadotrophic axs, aleobe! dependeocy reduction, modu-
lation of Ihe candiovascular, jmmune and nervows sysiems,
antiviral effects and anelpesic offects,

EXAMPLE 3

Two-picee gelatio capsules were produced by Siliog the
recgiving end of ihe cmply size “07 capsales with §.106 g of
1he improved composition {44.35% isoflavones) and clased
with b= cappiog end, providiog a capsule contaiming 47.3
mg of 1ol isplavonzs.

EXAMEPLE 4

A, 00 mpacisen betweza verious sources of phyiochamicat
preparations is given in Table 4. It i5 peadily seex that (he
phywehemical covponents of the composiian of the
“roflevone Concenirate” of this imvenlion is substacuially
higher than 1Ge comespondiog, amcunts ie ths pamrsl ves-
tlable matccials. Notably, the smoup! of glycooe pflavones
aril sapouins e gver 300 lines mom copcentiated comm-
prred 10 e Food source ted over Iwealy limes more
concenirared compared w the germ of the plant which
oalveaily conctpiies Liese phylechemicals. Compariseaaf
the “Ispllavcone Cowccotrate™ of thx ioventipg fo other
congeqireres shows fhal the mofiavene fraction predomi-
nates in these {ziler prodects, redud og the amoonl of other
bealihful phytochemicals, Additionaliy, the extraction meth-
oids of 1hese ather products employ icchoiquess which modify
Ihe componeals, priticularly the iscllevones, so that they sre
ool identical 1o the substances found in the natural vopetable
materizl {1).5. Pal. Ma. 5,837,562).

Ouaer versiog uf the improved camposilion was compared
o other peeviousiy described composiiions, The reaulls an
shown in Table 4
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TABLE 4
Lvmpanilve Froducte i ibe Tnwemion
Troflowsihe Littavire
Cilyomider i w1 ot jnd Pheridic
Produtt Produt 13 Deidrain Ligoans Swpixlin Acids
Example el g Rallx g ) (g
Trporvad #0 an 150 w 0 400 547
Soyboan LEE2 T ODMApES 152907 HA  0Sal
By Flous 155 ks 350 00013 ZEM"
{ulekpined
507 ger 3P 1 HA IGT-188F  HA
Frodect" MNA 25450 Q525 Ma Ha HA
P O e 5147 QAmGd WA Ha Ha
i (PTT}
Prordurd? HA 17350 045286 WA HA HA
paicns (FTI}
n MA 930 128 wla [LL] (L1}
producy™
il A G4 70 HA HA, A
prod’
Boy Mdum 216 ai 137 NA NA 5736
{einiead)
Moo T 550 171l MA A HA
g Thand Murphy B AL L Agrie. Food Chant 1994, 43, TEGf-1678.
®amdamra B. L sed Wolf W1, 5. bhuar 17988105k, 1948

“Sea A aned Wi ©, W, 1, Agpic Prod Chan 1584, 33, 530553,
Py LA T proquticanl lizoabic

W 95710530, BOTITEMY 10607

FHD 951513, POTASTRAINGRT
Eno o 08, PCTARS M0G0
NCL pojee
Hovoges promelpnal lfcqelse

BEXAMFLE 3

“The improved composition, comtainiog the glycosids 3
forms of isoflavoms, hag as one apest so imprgved soli
blliyy al body lempemiure over the proviowsly desoiibed
compositons conlaining ke aplycoside forms.

Beparale solulions {02% @ distilled water) wirg mads
Foi genistein, peolste, dadzmin, dsidzia and dsofavens 90
copeeniraie ip volumedric Aasks, Samples were ihep placed
in a 37 C. waler bath For 17 houms, followed by rapid
feltrafion throwgh 2 0.2 mijcron srriniEHypa Alter 1o remove
particulales. Filtersd samples were then atalyzed foe {safla-
yors: comgealaation by HPLC, Resls ae ipbulied a5 45
shown in Table 5.

TABLE 5

Diff envint Folubilipy of feeffaucna Gimrocides v, Aghucomien s
[ Armvear Genpdeiy  Chogistin [refdrain Upidein
snipks {pprl] (ppeny e} {ppm)
Chenlacio Tz
CGrenlstin Jayy
Dwidzeie 3.64 55
[Ridzin ag.31
L Lanrenee L2174 A ity 8 Fr.m
Concankmta

‘The glyoeside fonms, genistio apd daidein, are at least 4,57 &0
and 12,32 fold highot in copcegtrelion at 37° C. than their
comespondig aglycurs forms, respactively.

The modifications ade bo the seflavenss are [0 remove
the vartbohydrata ateuched w the isofsvone moiery. This
mddificalion moders the jsoflavons less soluble in walen
Maimemznee of the eanuwsl moedification, glysosyluion,
enbences solubility, This fact is showa io the comparative

selubitity chert of Table 5. This ghart shows that ihe penisiin
izofevone I= 4.6 lirmes higher and the daidznio isefiavone is
13,3 timeas higher 1han the comesponding non-glyowsylaied
form. Highse solubility can lead 1o bollet bioavailability Lo
intestival organisms. The glyesaylation doss mot inhibdl
abmorplion o the guil beciuze 1bs intestoal miaoflora con-
wert the ghycone form v the aglycons form before absorp-
ton occurs.

EXAMVLE 5
Extraciion of Lignzns From Flax

Ligtins can be readily extracted fron fax wsing this
following meethod.

978  of defatied fax meal (F1} was sxiracted writh 2000
g ol 85% evhano] o 40° €. for 10 mioutes, forming @ slumy.
Tha resuliing shery was fltsred and extraciion vwas epeated
bwioe with a total of G008 g of ethacol.

The swhroelic feckan was then evaparsted uader vacmm
at 70" €., resuliing in an aquecus Fracrion of 1185 g. The
aquenys fraction was combined Wilh 1.000 g of wattr and
mixed.

The nixod sempls was fven ulla-fltered trough a SO00
mokscular weight cnioll cesmirczus, resuiting in & 7 g
pewrosate fractios and a rotentats faction of 1283 .

The rewcmiate frection was freczs-dried, resubiop fa a
2184 g sanuple (FX):

The 767 ¥ permaete fraction at $3° C. was fed 108 35 ]
bed volume, XAD-4 wsin colump at & rae of 10 sl
The column effyenl was collecied and dried, resuliing in &
14.8 g sample {F3) XAD-4 i 2 rademark Bor an alsarbent
mesin evailable from Rohm & Haas,

The colugn wus Ihen oleled wilh fonr bed volunes {140
mi) of M% cthenol @1 50° O, The elweqr sample was
evaporated under vacuun al 207 C and dried, reselling in
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1.7% g sample (F4) The four freclions wers then analyzed
ol yvtir lignan cootent, measured as the contsbtralion by
wright of seopisolafciresiool. As Table 8 shows, this exirac-
tion method sotches lignan concentralion.

EEOCh, CUTG, () 23
FRERCLIC ACHY

While the preseat ovention bas been disdosed 2o teroms of

the proféerred embodiment in order to facdlilats a betier 5y

understanding of the favention, it should be appreciaied that
i iveotion cak be cmbodied b vadous ways withont
daprrting from fhe principles of the inventicn. Thesefom, the
invenlion should be undeslood fo oduds all possble
eobodicems, medifications and cquivaleats 1o ihe
dezcribed ambodimenl wikh do not depen form the prie-
ciples of the rverlions as =i oul ig e zpponded claims.

What is claimed is:

1. A composition for treatment of medical conditions
wsulting from circulalion of Fewanie sex hocnomes, said
composition belng made From a planl metler in which the
COdposiiien is o medicament engiched in At least two of the
phytochernicals selacted from 1he group comsisting of
teoflavanes, liguans, saponine, sapogening, catechins and
phenolic acids, 5213 medicament having an efiective amount
of phytachemivils selecied on 2 basis of 4 iherapeunes
treatrsenl for female disorders selected fromm 2 grdup con-
sistig oF hot faches, csfeoporosis, sleep disorders, meno-
pausal symptoms, vaginal dryness, premeosinial syndrome,
and meenstual problems,

2. The compasilion of claim 1 in which the ratio of
IzoRavopes 1o saponios i sclected [mo the moge of abom
1:10 ta aboul I0k1.

3, The composilion of clain £ inwhick (be sofiavones are
prestal i an ameunt from approximately 5% lo approxi-
wadely ¥ by weight.

4, The composition of claim E in whizh 2aid mtedicartal
& In a formp of » product for gnal delivery, said produst frm
being selected from s gronp consistiog of a conconivate,
liquid, dried powrder, ol gels, solulions, suspensions,

33

12
emulsions, cintments, rapsule, pellet, pifl, and a Food
sopplement includiog bealth bars,

5, The composition of clamm 4 wherein the product
conprises betwean aboul 159 ard about 25% by weight of
the poedicapenr skl belween bout 5% 2od abow BS% by
weight of a filler.

6. The compesition of clatm 4 whereio the prodwest
comprises:

2. betwren abont 15% 20d aboul 25% by weight of the

msdicement;

b. betwenen aboul 60% and aboul B4% by woiphi of 3 filler;

amd

o between showt 1% and abowt Z5% by weight of 2

dictary supplemental outrical.

7. The composilion of claim 1 jo which the Jgnins are
préseot 10 an amowel from ebout 1% o sbout 7S by
weight.

8. The composition of claim 7 whirein said thetapoutic
spoun of spid medickment is seleced op & bagls of &
treplmeal lor problenss relaled o bo! fasbes.

¥ The composition of claim 7 whewin said thempeutio
amounl of seid roedicanent is selected o a basis of &
rrestment for meastoual pocblems.

10, The eoraposilion of claim 7 whecsin sald thereptutic
amount of safd medicament i= selecied on a basiz of &
weaiment for menopansal sympiams.

11, The cormpasilion of claim 7 wherein s2id iherapeutio
amorunt of said medicament is slzeted op 4 basls of &
Iratment Tor eulegporgsis.

12, The composition of claim T wheeein stid herapeutic
awvient of gaid medicamend is selented oo ¢ basis of 2
treatment for vaginal drynsss.

13, The composition of claim 7 whersin said therapeulic
smount of sald medicament is selectzd on & basis of &
wentmeant for sleep disprders:

14. The compasition of claim 7 whersin said therapeulic
ancunt of said medicament s selected ca a basis of a
treatenent for prethensioual sy ordrome.

15. T composition of ¢laim 1 whereln s53d wolavons is
selected from a group consistiog of malonyl, acetyl,
ghrooside, apd splycoge.
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) ABSTRACT

A composition is prepared by exwactiog phylechemicals
from plant matter This compesition is cunched praferatly in
isoflavones, Tignans, sap ks, cateching and pheachic anids.
Soy iz the proferred source of these chemicals; however,
uthor placts may alse bt used, sush as red clover, huduu,
Aax, erd cocoa. The cumposition is a dietary supplement far
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METHOD OF PREPARING AND USING
COMPOSITIONS EXTRACTED FROM
YEGETABILE MATTER FOR THE
TREATMENT OF FEMALE SYMPTOMS

This is & division of Ser. No. 09/515,240, filed Jul. 13,
2000 now UG, Pal. No. §393,309, which, in bun, &8 2
divisicn of Ser. No. O%/i62,038, fil:d Sep. 28, 1993 (2
fosmoal application which replaced provisicual applicalion
Ser, No., 60/060,5¢% fled Qet, 2, 1997), now T1.5, Fat, Mo,
6,251,565, which, o wm, is 4 continuaiion-in-part of Ser,
No. 09035588 Gled Mag. 5 1998, pow ULS. Pat. MNo.
6,033,714, which, fn wrn, it 3 condowaico-in-part of Ser.
No, 00/%60,629, fled o, 4, 1997, sow US. Pa Mo,
502,503, which, lu b, i5 5 division of Ser. Mo, 08514,
5435, Aled Mar, 13, 1996, now US. Pau Mo, 5,702,752,

This loventivo mlales \o compositions extacisd o
vegaiable matter and more particularly fo phytockenmicals,
ncluding swponostding and sapaning, calgching, Lpnans,
phenclic pelds, cateching sod woflavoden, dnd especiafly
thase extmcted from o Skenily of plants including soF, Hax,
Iea, 20d cocoa and methods of ugsing these compositions &5
nuisilicnal supplemeals or food additives.

BACKGEROUND

Plant materizls are knoves to confain » number of flassis
of organie low molgeular weighl commpoumts which exert
bimactivity in verous soimals. AEwdclly, these com-
pounds bave been consideed 16 be somewdal nor-nuiritive;
bowever, feoent scicpiifie evidense mow sugpests Lhese
compovnds may pley an important rote io ibe maioicnasee
of bealth, o chemoprevention, and io the miigation of
eertain ndiions or discases nisacialed with the circulation
of sex bhormooss, ioeluding sleep disorders apd vagionl
drymesa,

Edble plants rormally conlained io the dist, or materials
used as kerbal remedies/dictory supplements, may contain
collections of structerally reiated compavnds. These relaicd
gubstances ara oflon enigue in their amonais and distribakion
when compared among vezigus plant sources. The most
ncfeble groups of compounds exhibiting bivacliviy e
kmown as Bavosoids, lsoftavones, sapouins, ligeans,
rikaloidy, catachins rpd phenolic acids.

Epidemiology swdies celating dist 12 discass suggest that
dictacy compenents may predispose populations 1o mducsd
risk of corlain diseases. Far caslern populalions coRsuming
2oy have reduced rates of breaw, peoslate and colen cancers
and corondry boan discase, while populations in Finland
have rocuced rates of prostate cadesr. Restarchers are just
o sindying the speafic compduads in the diel W Under-
stend the basis for 1he ¢ pidemiclogical cheervations.

Arecng the varrus plants consumed n de dled, seweral
aze rich soueces of phytochemicals, Soy products coolaia
bigh woounis of Bollavenws and ssponins. Unrelined diet
graings inchrds plamts such as wheat, psyltivm, rics, flax and
o315 that contadn ligoags., Cocou conieing caleching and
pheolic azids. Cerfair non-diclary plants are atso spueces of
the same chetalosl moleoules, sueh ag lignans =od mofs-
vones in kudza oot or red clevers. Isoffavoncs and lignans
act ag weak esfrogenie substances, Tes plants ar¢ also a vich
source of phylochemicals, including cxicchins and phenolic
acids.

Tsaflavanes can be used alone 10 lical o proveal breast
cancer, prostele cancet, skin cancer, ard colon cancer oy as
mechanizm inhibitors, Isoflavanas sleme may alss cedues or
prevanl varigus symptoms related o i onsel apd dumtion
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of mencpause, including hot flazhex and ostesporosin.
{soflayppes aloge mey elso be cffective o ecnain qardio.
voscolar applications, incivding beart dissase, reducing
cholestongl-lipid lovels, wodulsting agiopenesis, aod otber
vazculay affests, Moreover, isoflavoncd elome bave besn
liplicatsd in redncing headachss, deentia, foflanwontion,
and sleohol abuse, as wall as imeunomadication.

Ligneos alons hive been implicaied o prevepling or
treziing breest cancer, prosiale cancer apd zolon canwer as
well a8 reducing hod Sashes, prevenfiog csteopocosts and
showing dotviral potcatisl Ligoame alae bave apimiloic
ared funpicidal acfivity. & planl lignan, the catecholic
voedibydro-gueiarelic 40id, was o potend eptfoxidagt onge
used by the food industry.

Seponins alone have been implicated in preventing or
Uealing skiz canver, volon canver, reducing serum
cholestorl, and o imomnomeduiaiion and antivirel activity,
Saponins alse exhibit aotoxidsnl eBecls and act as e
radica] soavengers.

Phonotic scids bave shown anticoddant sativity.

Peoplewire eat o high soy diet show sedustion of many of
{hess shova-discussed symploms. This suggests thet impest-
ing a combination of these phytochamicals in & ralic such as
ihal Fonod o sgy may resull in an addilive o synorgisdic
efoed. Honvever, a bigh soy die! iz somt undesinable
effecis, includiog flatulence, undesirable 1asie, aod besitancy
among Weatern eonsumers to chunge tielr lifestyle 1o incor-
porate soy-in their dinis, even for such bencfls.

Isoflavones, which are belorocyclic phenols, are urder-
stood 1o inclede the soy comporods grepislin, daiddn and
glycitein, 43 woll as biothkanin A, equal, formonooelin, and
o-tesmeilrylanpelensin sod nuiurel demivatives themof,
These compennds and their aglycope or de-meibylaled
aglycour forars, such as goaistedn and daidzsin, are belleved
1o have similar setivities opce they are ingesied. They are
sometimes refermad o as phyto-estmgens.

Ligmans s defined 1o D¢ compougds possessing a 2,1+
dibanzylburtane siruciere. They include maleiresipal,
secoisolarciresine, laricirestacd, isclardciresingl, mondihy-
droguaieretic aeid, plnorssinel, oltvil, other compannds
which may be precursors of snicmlsclons and caterodiol
and modifeations theraof, Mchuding dighecosides,

Phenolic 201ds include p-hydrobenzaie neld, protoeal-
cchuie 2cid, and vapilfic acid. Other phenofic acids arc
chlorpgenic acid, caffsic acid, ferulic acid, gallic acld,
sigapic acid, syriogic scid, toumarie acid, cinnamic acid,
gentisie acid, salichic aci), hydroxy benzole acid anpd
hydraxy phenyl acelic acids and derlvetives, This lis of
phenalic acida sbould ke vndersioed (8 include Lke varicus
Inomecrs and derivatives found o the patueal vegewhic
SIS,

Cawchios, or favan-3-ols, inclade epigabiocatcelin,
catechin, cpizalechin smd gallocatechin.

Saponogenios are C-T7 sterols 1n which Lbe side chain has
undergone metbaolic changes 1o produce a spicgketal. Sapo-
nogenins oocur astuoally as saponins, which are 3-0-
glyoosides of the parant si2reld of irilerpenss. Digitonin
Emm Digitalis is  saponin. Seponins jnchude glucosides of
sapogEnin ich 28 Uilerpenids or stemids and sacchasides
swch a5 glucose, arabinose, galactose or glucuronic acid.
Typical examples of leguminons saponins are glycyrrhizin
(ulyeymhetdmc acidsglucteonic acid) cootained jn Shaoyr-
rhiza plabes, suysaponin contained in soybosn and aifai-
fazaponin canlained in Medicapo tawvo. Szponiny abs
irclide themical entities identifizd 45 wildrpens plienals
such a5 lomatine, soyasapogencls A, B, C, D, E and F,
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pinsepposids fraction 3 and 4, medicagenic acid,
bederagendn, glycyrchizin digisonin, quiliajs saponin, tuce-
mie achd ard zahoic acid. The natural modificakons of those
cempounds feud in (e vegetable sowres are also included
in Lhis identificalion.

A pezd exists for an improved composition conststine
sabstantinlly of iscdlsvonss, lignems, saponogenits,
sAponios, andfor phenolic acids whick will prodecs
nproved reaulls dver ang of thess talten slone. Fusthermore,
& need exists for 2 composilion in which the bentoficial
phvtochomicals are enriched a5 eompared g iheir origical
source, This peonits individualy o cmvenionly consame
sugh phytechemicals 23 2 aulrilional supplemeal of 45 2 fogd
ndditive,

SEMMARY OF THE INVENTION

An objeat of s juvention i3 lo provide 3 convenieal Wiy
for mdividnals o consumes jsoflavonss, Lpraes, sapogins,
catechins andfor phonole ecids, cither as & auiritionel
supplemoent or as an ingredicnt in = mors wreditoral type of

A viher object of this invention is to poovide 2o opti-
mized extact ocomposition of phywchemicalz which & o
sulficient concentralion o be deliversd [n &0 oesy 10 con-
reme dossege such ez & pill, fabled, capsule, liquid or
ingredicnt in a food.

Yal anoiber object of this fnvention is i prepac e
phyiochemicsl exirast fo be delivered as e topical applica-
Hom in & cooam o lordop, In this fommn, the {soflavones,
lignans, saponins, catecking andfor phenolie acids are dis-
persed and suspended in a suilable liguid or gel matlrix o
remdar o sleble oream o lotion 36 the delbvery vebicle.

A furiher object of this invention i 1o provide 80 ¢xiras
conceniralc which s clescly similar in chemioal composi-
fion o {he chomical cntities found in he palured plant
Souree.

In keeping with this aspect of the invention, the
isoffavones, iignans, saponins, calechins andfior pheoolic
acids am exiracted from 3 suitabie vogolable sowre o
rendder & composltion which is subatanGally more concea-
trated than Lbe tYigingl maledial and by mote than 5 mes in
one or woke of e desired bingctive comporenis.

This extract may be used alens or combined with ane or
more olber pland € srzels 1 pitsduce e oplimized compo-
siion. Further, Unis extmct composition may be Tocmelated
wilh o or meore other distacy oulrieols, such as vitaming,
minsrels, aming acids, e, b0 provide n aiglions] supple-
men! furthor optimized for 4 dosired beallls effest, Al these
ingridicats ey be chabined with oeeessary binderts,
crcipicnls, proservatives, colors aad the Jhe Erown o thoss
1o the indugiry in order 1 prodluce & sultable 1ablet, capeuls,
pill, liquid, cream, powder or food ingredient.

‘Thess phyloshewmicals may be peckaged and provided o
fnzl Form by manns kaown b (he suppizments sod focd
ingredient Jmdusiries. The materiats are inleaded (o provide
kralth and well-bring bonefis.

DETAILED DESCRIFTION OF THE
[NVENTION
“The improved composition is oblaired Yy fractionating 2
planl source bigh i iscflavecoes, lignaps and other phy-
tochemicals sech as defulied soybean flakes, soy molvsses,
soy whey, red clover, alfalfa, flax, cocoa, lea, or kudaw ool
Thess may be factionated alepg o In combinmtton with
these other plants knowp 1o be high in the various

n
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#oflavoees, Hgnans, sepomins, qicchin 2nd pheoolis acids.
The fraclcoxtion segnlis iy substentlally remcndng wvater,
carbohydrates, proteing, aod lipdds from the aource mateenal.
The Bractionation metbod may be preferably (hal doschoed
in co-pendiog ULE, Fal. Noo 5704752 or LLS, Pa Mo
4,428,870, or 24 extraction vsing ethyl acotato o7 o-buisncl
may be wsed, LS Fat Mo, 5,702,752 Is esipned o the
emignes of this imegtion.

et extrection procasses, which may be used alope ¢rin
combinstin, inslads differential solubility, disBlaton, 0l-
veat extrection, :dsorptive moans, dilferentisl mofeoular
filtration eod precipilation.

The preforred compositien Is an fmprovoment over kanown
commercial malerals reganling the amount of phytechemi-
cals per pram of subsisnce and Qe amwouois of differenl
puytochernicals present which affoct physlofogic funttion.

These oatural stbstancss bave teen consumed in food
sources for long periods of tlimes and move closely relate 1o
the suhsances consumed which provide the basis for the
spidemiological evidence for health benefits. Additionel
beoefts roay bo derived from improved physical propaiiies
relative o phytocheaniealy chemlaally modified from beir
original food sowres form.

The msulling composition is cipecied to comprise in &
preferied form: bejween 5% aod 9596 isoavones, between
0% and 76% lignam, and betwoon 2% and 70% saponina
and sapoyeaics. 1o more preferred form, the composhion
will be extractad Eom sy, In another proforred form, the
compasition wiil coniein a ratio of {sapomuas pius
sepomogening) o isofavenss Fom 10100 10 10001, with the
isofirvones consisting predemimantdy of nancally ocenring
derivalives o genistoin andfor ifs precrraor biochanin A and
taiczein andior jts precursor formenometing with a ratio of
Ve genisteimn desivalives Lo Juidzein Srivatives from 100:1
tz 1:100 Preferably, \he fsoflavonas are predomainanuy ply-
wosylated dervivatives.

The composilion”s ratios may be eeadily wazied by charte-
ing the plact sonroe or by combining severa! plant sources
for exiraclion. Thus, as Ferher study shows which phy-
wchenisal combinations sre more eficacions for cedain
health wifects, the particular composilion will ake vary,

T 4 kgowwr 1hel 0 flavones, Hgnans, and sapenins can be
wsed advanfageonsly b Losal or provest Varils Gipcory,
wchiding breast capoer, prosiate cancer, skin canver awd
wolon Saneer.

It is ¥elieved that lbe improved composition will peovide
increasad bencfits in the form: of chemapreveniion. Recent
expenments apptar lo confivm Whis bekitE.

EXAMFLE ¥

An iniifal scries of 3oime] swdies wis meds 1o investiguts
the effects of distary soy products on o growlh of 5.
{(SUBCTUTANEOUS) implamed INCaP in male SCID mice.
A bigh ssoflavane contaming soy prolin telate (SPT} (2.0
g jwofleroncs/g SPD s provided by Prolein ‘Technology
Internetionsl (St Louis, Mo) A sov phytochemicsls ¢xtra,
ey phyiochewiivals conctnirete (SPC) which containg
26.5% totsl soy iscllavonss dnd 4 divesse amesunt of fher
soy phylechemicals, is provided by Archer Pranisls Midland
Company {Decatur, 1L} These materials weee wsed o pre-
pare six experimental diets. Taple 1 shows ingredisnls of the
dimis,

Bigln-weeleealdd male SCID mice wers s.o, injecied on the
ripht flank with 25107 INCaT e¢lis from hisls, randomized
inbo aix growps (el sod assigned to ooe of the expen-
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meata] dicle. Food inteke, body weizht, and wimor volume
were measused. Af Lhe onmimabon of e sipérimont, Blood TAELE 2-coptinued
samples wers coflected and serum sepaaated for PEA snaly-
sis. An siiquot of tumar Gesues wae ferme lie-fed, paraffin- Fizal body woight, ol lad fute,
cmbedded, and cut e 4 pon sections for o s bislochemi- 5 ! vpbijne
<al detectivn of apoplotic calls, aed pmupchislochemical Tamer
analyses of apgiogenesis sod proliferation. Amtber aliguet Food Inake  Tonal vohme

was propared for ocll Iysates For weglora blof 1o delormming  Treutmem Body maigh gimym  welhvons (e
the expeession of apuplesis-relsied geoe products. Coely WA%07  $2x38  M0FaI4 1804035
Table 2 sirmuasies tive effects of treatment oo food inleke 1n yop ' w o b
body weight, isaflavene jultke mad Tumed volums. Soy  SPELEPC 2nbe06 S0 w47 WAL LAG et
produgis did ot sigoificantly slter food intake of body g:cnf Wiel? dMIxbl TG £ WA LH OB
waight, Corpared lo césci-fed conlrols, limor volumrs .
from mice eated with SPLC20%), SPC (10%), sad S¥ond v P0elf  &Fw17 SRR 1w
BPC {2.0%) were reduoed by 13%, 285 (P<Q.0), of 0% 4c *Valuos am morm: + 58, Thero aae o sigolfiosat dlfferences of food
(P<0005), respectively. Facioris] anelysis indicated (hat — Jaro o Sos Ml has et g0 rvores nec aruttsec
there was no sipnificant effsct of profein source on tumar (5 sgeificantly b s vl (-p <004, *p < 0.005)
growth. Lincar regression analysis [ndicated that fumor ’
Wlumes weerd inverscly commélated to tatal dictary isofla-

(“l‘u.mot wlvmc (em’}=-0008+2.12] xlseflavones 4, TAELE 3
(mg} 170,76, p0.03 B of irssampnt cn apopectic isder fAL % TUMEL),
Table 2 shuwes the aﬁacu of SPC at 1.0% of the diet on profiferation index (FT, % FURIA Salping) 10d
spopiosis, proliferaton, and anglogencsis of wmors from a FHgiRepec (miruvemet densiy)
pilod study. Tt indicates that distary suppleresatslion of soy ' _
physecbemicals inbitits the growth of LNCaP tnmor n vive 25 omocd  ALCS TUREL) BT (% PONA) _ Micovease) Deasiy
by echansing apoplosis and inbibiving profiferation of menor c{:m;; 60T <OBE 63D i1 128 28
celis, lis Dahibitory effeqt op wmor zogiopepesis & gt .
signifieant which may be dup to sl sample size (=2 Ql;nfgw 1095 s 081 0T+t BT BT
Results from in vl $ludy showed Whal groaisteio 2ud soy F vl 02 £t FLE

phytechemical concemirate inhibited stemlion of PSA by ¥
ENC2P cels inlo media, FEA cotcenizations wers reduced
62 aod 74% by 23 and 50 uM of geoistein \realmrent
respectively, eod 31% and 429 by 25 and 50 @M of sop Tosommary, prolinsioary vesults indicale thal soy prodicts

Yahses ame means = SE.

phyiochermical concentrale lrealment respeciively. imhitil the so goowil of LMNCaP toreor in SCIE mice,
TABLE 1
. T

fstl IRcl 2 Piel d Dok 4 ek & Dt &

scin SB[ ChnnoTSPC SFDIEPE  OaseinfliSrs SETHST
SE noom 0 0o ) 00
Ctnin G [ 200 [ 00 a
Dbl nbae 3 3 E 3 2 3
Corm sareh o om 150 155 15 180
Sorome ing i Ky 0 500 S0
Celliilmse, BW200 ) B 50 50 20 0
Corn all 50 L) L] 50 50 Lj]
Minsmd Mix, 50001 ¥ B b 1% » 35
Visawidn Mix, VG ie 0 ] 0 b i
Thalior #iLuate I i 2 i 1 i
Soy phylachemicate o g 2 2 10 n
Tirel g W M w0z 1002 101G g
{isolwnonss, mpsly Jisf) o TaS ) 25 708 550

LAl foarnpillag wilk suings fodibcallon by Br £ A Ulnen, #acarch Diels, loc

possibly via inductive of apoplosis, end inhibition of angio-
TABLE 2 geests and prolifenlion.
Isoflevepes or lignens Can alleviale mcnupansel-relaied

Fint| bodly wezight, ponal Todd etske,

izt Mg |neake ardd inaies vgluy 60 sympioms such a5 bot fleshes and osleoporosis as well a5
allevizle symptams asrociated with menstmatioa. This is
Tumor Curthes belisved to be doc 1o fhedr estrogrole activity, It is
oo iooke ool ok belizved 1hat the improved composition dascribed here will

Trenmeny  Body woight gmmsian  dcfeane fea) alleviale these symploms cven mon: effectively.
Copsin 204 =085 dagedd pOU ¢ OO0 23T =057 45 Alss isoBavooes posilively affeet vanous cardiovasen lar-
st ZI1a0t  442:28  ITOD£A3T 106+ D3 related couditlons, lnciudisg beant disesss, cholestsrot

(sepanins alse posilively sBect cholesteral), topingenrsis
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and other vesoalay effacis. 1t fs believed! thal the improvsd
composition will producs rsulls for these cadinvasatlar
conditions al least as bencficial 4% thoss Tatherts knowa arnd
et 5 mdwead s,

As explainsd earlier, mofiavonss, ligneas, apd saponins
are kaown o individually positvely affect variows peero-
logical and immenological syrnpams. Hs betieved that the
improved composition wilt mesull in allevisting nemmelogicat
and immunclogical symploms ot keasl as well e those
compounds bitherto koown and al a reduced eost. orzoves,
$twoutd be expeated thal some synengism would arise out of
the combination described hevedn,

The koproved composition may beo administered grally,
parealorally, for instapcs, subsulzcecusly, inicavacusly,
Inirmusoularly, folraperitonsally, by inlrzpass! {nstiilation
o by spplization of a0 aerceol spray 10 mucows membranes,
o1 1o [he skin by a0 eimenl o & cream.

Admigistering the improved womposities may be Gonc
with sy switeble carmier, in solid of liquid dosage focm such
as iavlels, capsules, powders, soft gels, solulions,
suspensions, sanlsions, olotmésnts, o ereams. The
improved composition may also be adminfsternd os n food
sopplement or a5 4 food ingredie=at.

The gmount of the improved composition administercd
will vary depending on the persom, lhe mode of
aftminiziration, aod the desired meult, An cfftctive amou is
eapecied to be 10 mg to 2000 mg/per doss.

EXAMPLE 2

Tablet Mamufacture

The compuaitios provided for in this patent may Be wssd
13 prepare labkis or alber Josage fors, A ciempls of 2
capaule preparation is provided in Fxample 2. The hlgher the
concenizalion of e soive componen!, the easier i i (o
form o Lablet or crawleion, This leads (2 an added bility 1o
inctrporgte clbsr distery matients, An sxample wiodd be 19
prepare 3 phylochemical fablet which wcoporetes caltivin
apd vitada B 25 a supplemeal 0 maintain bope bexlif
andfor reduce pos! menopaustl symptoms soch e hot
Rashes. ln ap examply of this smbodicesr, o $00 mg dry
compression Fable! was prepartd conlaiming & toial of 1239
mg of iseflavoass eoneentrale (50 mg jso8avonc
conpound). Included o the bkt formulation wes & source
of ckiun and magnosium.

Dy compression teblets wers produced by first bleading
the following ingredisots: 4 kg of the improved composition
(39.83% isoflavonss), 1.91 kg zorbitol, D.095 ke magnesium

8

stearate, and 13,11 kg dicaleiura phosphade in 2 120 guarl
capaclty Hobart mizcr. This blead of ingredients wis théa
dry camgpressed at 1 lon re with a Siohss BEZ simple
pess it tablels having » Iofal weight of 600 mg oontaining
124553 mg of the improved composition awd iberefom 50mg .
of 1otal Epavones,

Allsmutively, = pheiochemical econcentizle may be poo-
vided In a siople dossge form, a skic oreroe or 23 a food
ingredisnt added o conventional foad in amounis frea 10
g 1o 2000 mgfer doss, the purpose of which i to exerl a
positive effecs oz health and well being. These Goaeflis
include: capcer prevestion, estoogen aod sex bormone
related meladies, inkibition of tbe pilvitary-1hyroid-
gouadolrophic axdy, weolbe] dependency mduction, modic
Intion of tha cardicvaseniye, Imminuse and DeTvous systems,
antiviral effects and apafpesic cffects.

EXAMPLE 3

Two-plzoe gelalin capsulss wert groduced by filling (he
reeiving ond of the smply size "1 capavilea with 0.106 & of
Whe improved composiion (44.35% isoflavonesh apd clased
with I1he capping end, providing a capsule conlaining 47.2
mg of tolal sofavones.

EXAMPLE 4

A compieison betyenn various sourees of phylochemical
preparations i given in Table 4. L is readily seen hat 1be
ghykchemical compogents of the composition of 1he
“eoflavono Concenirale™ of (hiz favention is substaniially
bigher then the corvesponding smaunts in the paturel vg-
wlable materizls. Notably, the amount of glycwne isoBavones
sod sgponine are over 160 limes moere conecatreted com-
gared 1o the ford sourco and ower Mwoaly lmes mors
comosnirated compared o the germ of (he plant whick
naturally conceplrstss ese phytochemicals, Comparisen of
the “Iscfavone Concenirale™ of this jovention to other
conctnlales shawe thal the fscBavone Faclivo predomi-
pates in thess Iaer products, reducing the amount of other
heatthful phytochemicals. Addilionally, the extraction meth-
oiks 0F thae ather products smploy techmigues which modify
the compoaents, pariculaly Ihe isaflavones, 3o Lhat they are
Tot fdenticsl Lo the sebslances found in the natumd vogelable
materjzl (1.5, Far. Mo. 5,637,562).

Oue vereion of the ioproved compasition was curnparal
10 other previensly described compogitions. The resuls ace
showd in Tabklz 4

TABLE 4
Caepantve Fradurt K& We bivei
Irfamons TitaBawpns Gaplilelaf Phenniic
Frodocy Clpomides 12 Agl in Dkl Ligrmns Sapmaics Az
Exatiplc Peoturt (ngfgd Teadnct (mgfz) Ratio [mpig)  (mptgd A
Jengprteived 4La n 1061 01 407 2547
L pEE b
Sayban LS QOO LERT BHA 053
Sy Powr 106 Qs R Q.03 2870
fedefaned .
Say goom a5 Es WA 16.7-1.98
Frodog? a4 FENE-) 05-1% M4 MA Ha
pawant [T}
Faodui™ Na .47 DAI3-34 A A 209
paltul {IFTT)
Fraduat® HA 133 RE-TES  Ma NA WA
peien (KT}
(9] MA g 24 A NA Ni
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FABLE domlimcd
ot Levacti
Py Taf Goan el m&
Prixdued Glycorides I Aglyrones in Duidzeln Lignins  Sapoviiny Addy
Exxmpls Product {mefg} Produa. (mgfgh Raila {mgfg)  (mpfE) (g
prodoce® '
m Ha - 24 37 A HA
produce
Soy Moisss TG 0 1,57 MA  MNa 578
(Eied)
oy og 5 LTl NA HA Ha
"Waog H wid Murphy P A F A Food Chan 199, &, 15664672
Yardemon R 2end Walf W1, Jliur 128; 58155885, 1995
"Zeo A wnd MorrC V, T A Foot Chen 1984, 37, 530-533
E5ap Lifz ™ seonctices] Tisamre
O 55050, FCTRISTAN0557
50 BINS1Z, PCTLES IS
PG RSA0EED, PCT/USH4/1060¢
1 peper
fedarvou s, proeaotional Hlemiure
BEAMPLE & EXAMPLE 6
Extrzclion of Lignons from Flax

The fmproved romposition, eootainlog the glvoveide o5 Lignem can by madily extracted from Hax nsing this

forms of isoftavones, has as cne aspect an improved soku-
bility al bady Tempémture over te previously described
compositions conlalnlog e aglycoside Forms.

Sepamie selulicns (002% i distilled waler) wers made
for gewkicly, gewnistn, daidzeln, deidzin, and isoflavone
conerirale i velometrie Aasks. Samples weee lhen placed
in g 3T . waler balh for 17 bours, followed by raped
fittratica through 2 0.2 mutton syrings-1ype Slier o pmove
pacticulates, Fillemd aamples wore thor moatyzed for fsoflar
vore cooceairetion by HPLC. Bosults ere (obalaled 4%
shows in Fable 5,

TABLE 3
iis] Bclubrlity of faxflavome Glvoobden v [

[L5HEE fienidiefn Chexistin Daidzaln Iidtin
twple i {ppm) (ppaiy (ppca)
Genlajeln 141
Cenlstin 3160
Thidecio i
Temidiap A5
oflavione 0432 TS T2 Ly
Copcaxiyalo

The glyeowide forms, gomistin and daidzin, are al least 4.57
atid 1332 fold highet b cotkentmbion at 37° O, thag e
eorcesponding aglycope firms, respectively.

‘The modifioations mads we the sollavonss ans (2 reranve
the carbohydrate attached 1o the isoflavene medely. This
modiflcation rendses the Isoflavone Jess soluble in water
Mainbesancy of the nateral modifleation, glycosylatinn,
eabasoes selubility. This fact & shown io the comparative
situbibily charl of Table 5. This chard shows thal the geaistio
isoflavone & 4.6 times bigher and the damdzia iscllavons is
13,3 times highur Lkae the cormsponding mon-glycusyiaed
[srm. Higher solubility can lead 1o beiter bisavailaility 1o
infesting) organtop, The glyasplation does ool pabibit
absoeplion fn the gut bacause the imestinz} micrellora cop-
werl the glyeoos Borem 1o the aglycaat forn tefort sbsop-
L0 GECuIE,

s

k-3

otlewing method.

978 g of defatled fiax moal (FL) was ¢xtmciial with 2000
g of B5% cibanto] at 40° C, for [0 minutts, forming 2 slurry.
The rezulting slony was filtered and exteaciion was repeated
lerige with a todz] of G0N0 g of cthanal.

‘The ethapokic fracibon was than evaporeted under vacium
al W° C., resulbing 1 an mqueous fraction of 1186 g The
aquecus fraction was combined with 1030 ¢ of waltr and
mixed.

The mixed samplo was then whra-fillered through a S000
moleotle weight eniolfl wrembrane, resultiog in & 767 g
primeate fracton and & reteniate fraction of 1233 g, )

The relortuic faction was fresze-dried, msultiog n a
27484 g sumple {F2),

The 7 g permerlc fraction 3t 56° C. was fed 102 35 ml
bed wolume, XA msin cohitnn ol a rate of 39 mlimio.
The celumn efluent wes eollected and dried, resnlting ina
14.8 g sempie (J73). XADA is 5 trademarkt for an absorbent
reain, availzble from Rohm & Haazs,

The cofumn wes (e 2ited with fovr bed volumes (140
mly of 7086 ethanol a4 507 C. The eluent sample was
evaporateil under vacuum at 707 C. and deed, resulling e a
1.7% g sample {F4). Toe four Foctions wers then esalyzed
for their ligoan conlent, measured a5 lhe conceniraiion by
weight of secolsolaniciresinol, As Table 6 shows, this exirac-
tign methgd conches lignan concentration.

TABLE &

LAENAN CONUEMTEATIONSE AL SECOISOLA RICIRBEINGL
Fa 3 o) Fa
E 19 134

FRACTION

SEDC, CONC (mag}
FHENOLIC ACT

45

Whilz the presen! inveniion bas been doclosed in tenps of
the preferred cmbediment in order o facilitate & belter
undepianding of the oventicn, il showld be appreciated thal
the invenden cop be =mbodisd in vadous ways without
degrartiog frem (he prinelples of ibe imvention, Thersfere the
invenlive should be wnderslood bo Gclude all possible
embodiments, modificztions, and equivalems 1o 1he
desaribed smbodirnent which da aat degar 2em the prin-
ciples of the invenlivns as sel qul iy e sppeqded clams.
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What Iz claltoed is:

1. A muthod of trealing fameie sympiams selecied From
the group congigting of ho daskes, osteoparosiz, slecp
dizorders, menopinsa| symploms, weginal drynsss, pro
mensirial syndrories ed releted problems relaling o 2
citoulation of sex bermones, comprising administering 1o a
person an zmount thorapewiically effective In yreatiog sald
femeds symplom Of 4 compogition comprising 81 keasl (wo
phychemicsl fixtons seleviod from the group comsshing
of isofiovoncs, ligmans, s«ponfos wud sepeavgenins,
cateching, and phenolic reids, s1id #1 Janst two phytochemi-
- w2l fractions being differenl fvom each ather,

2. The method of claim 1 wherein zald ploynachemnical
fracifons are exiracted foom plant malier seiccled Irom (ke
group oonsisting, of soy, wheel, peylinm, ricc, okts, red
clovor, kudzn, Hax, alfalfs, tes, scd Soooa,

3. Toe mathed of ofeist 2 in which se1d plant matier is goy.

4, The mathod of claim 3, io which seid soy & seleclsd
front the group conssting of soybesn, say [oods, soy
malesscn, oy whey, 5oy protein, and oy four,

5. The wethod of clafm 1 wherein sald ircalmenl is for bot
faches.

&. The method of claim 1 whorein s2id teammenl is for

OEtEapATOSS.

7. The methed of ciaim & wherein said phylechemical
fractioas are in a form for wopical applicaton.

# The meihod aof ¢hdm 1 wherein said phyochemical
fractions sre mimed with a ceeder selecled from v group
consigting of skin czeam or skin Jotion.

9, The wetbod of claim T whirein said meatment is for

vagizal dryness.
a?ﬂ. The arelhod of claim ¥ wherein xaid tealment & Joc

5| disondems.
, The methed of claim 1 wherein aaid meatment is for

menopautal symplonis.

20

o

12, The melbod of clai B whersin said weamens ds for .

pre-mensirmal syodromes,

13, The method of claims { wherein said thempentically
effective amoupt is selected to inhibit the pilailecy-thyeodd-
gonzdarophic axis.

14, The method of clalm 1 wherein s3id composition is
formed {3 a predust for oral defivery comprsing teiween
about 10 milligrsms amd aboutl 2000 milligems of sud
compasifon- o

15 The method of slaiz 1 wherein 2aid eomposition 1s
formed inta a prodact for orsl delivery sclecied om a gmup
consigting of:

1 a predelermined dosege of said compasition;

b. a gelatin capmale;

¢, a Houid; and

1. a Bod supplement composifion ic a cygeegtraicd, easy

to couseme Josage.

16, The matbod of claim 1 including the fanber siep of
forming seid composilion info & prodect scleded fror a
group eonsisting of a conwoirale, dried powder, Houid,
capsule, pellet, pill, 2 Faod supptemenl, bealth bar
intrarasal, end spray.

I7. The meteod of claim 1in which sadd composition is
comprised of at loase 704% by weight of said phytochemisal
fracligos.

1%, Tha method of claim 1 in which 2t least one af the
satonted phvtochemical faetions comprizes st least 109 by
weight of said composition.

19. The methesd of claim & in which said composition =
couprised of at beasl B0% by weight of said phylochcmical
fracilona.

20 The methed of ¢laim } in which said composilion is
eomprised of at ieazt S0% by weigln of said phylochemical
Eractions.,

4

Ly

5

L2

12

21, The method of cleim 1 wirecein said phyiochemical
[ractions arc in I mmnges of about $%-—95% uliavooss;
0%—70% lignans; 29%-T0% sipooins and saponogenins.

22, The methad of <labe 21, wherein the ralio of sxponlos
plus zaponogenins 1o isoflavones in the composition 15 ie ihe
ezoge of about 1100 to abowt 100:1.

23, The maethod of claim 1 i which the ralic of xolia-
¥ones 12 hignans in the composilion & in Ibe range of abont
000:1 1o abwal 1:50,

24. Toe raethod of claie 1 whersln said dest phylechami-
el fraction iz iseflavenes and said second plrytochsroionl
Faction is saponips and saponogenins.

25, The method of chim 24 wherein said isoflavoRe
fractivn 1s selected fomr & group comsitng of malonyl,
acelyl, gluscside, and agl fimrns.

26. The medhed of plaim 1 wheren safd thermpeutically
cifsetive amaunt = selocted 1o promols cirenlalion of sex
hoarmones.

27. A method for the treatmenl of Fmsle copditions
comprisiog the steps of providing o compositien wads o
plant malter in which 5aid compesition s formed by gelect-
ing ol Jeast o phytochemical Smctjons selected o0 a basis
of effenivensss 1o reenting sald Soroale condition from the
group consfsting of fscflavones, ligpans, saposins aod
sepoAogenins, celechios, aod pheacle 1cids, said al Ieast
i plryiochemsics! fraotons beine diffessmt memhess of sapd
proup; and combining said el lcasi two phylochemical
rachooy, and

adminitering & therapeutically cffsetive amouat of said

composibon o & n.

28, Toe method of 2laim 27 in which s2id female condi-

tien is selecled from the gooup copsisiing of hot flashes,
osteaporosis, slesp disorders, menopausel sympoms, vagi-
gat dryness, pre-menstoyal syndrome, and menstrus] prob-
deors,
29 The mediod of claim 27 in which said plard mever is
selected from one or more of the goup consisting essentially
of soy, wheat, psyllium, sice, cals, red clover, kudoe, fax,
nifadfa, tes, end ecoon.

30 The mmethod of claim 29 an which sad planl matier 15

Y.

31, The method of cladm 3 o which sald say {5 selpcted
from the group oonsisting of soyboan, soy foods, say
molaeses, soy whey, soy profein, apd soy Sour

32, The methad of claim 27 furtber compriting & distary
suppieionta) nutdent selecied frnm e grovp comsisting of
vilemins end minersis,

33. The method of claim 32 wherein sald dielary snpple-
menlal nutrent & selecwd fom e group consikling of
dicalcium phosphate, magnesium steants, cglcivm cilate,
caleivm maalate, apd ather saleium sourcas,

34 Tht method of clum 27 wheeehs said composited is
formed into e product for ored delivery selected fetm the
growp consisting 'of tablets, capmles, pills, conceuicates,
povders, Bquids, and added focd ingredicnts,

35. The method of clpim 3 wherein soid produet 5 3
ublet comprising

&. sald eomposition; and

. & filler selected from the grovp comgising of sarbilol,

lactpse, cclulose and dicalciem phosplaic.

36. The rosthed of claim 3§ wherein said Lblel comprizes
betwesn abowl }5% and aboul 25% by weight of said
composition and bejween aboul 657 and sbowt 85% by
weight of said fler.

37 The method of clain 35 wherein zaid Lablet com-
pitses:

4. [etween aboul 1595 sod abod 29% by weight of said

compssition;
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b. berween sbowt S0% amd abonl 34% by weipht of ssid 4. 2 predeiermined dosage of said composition; and
filles; madd .
. b. o gelatiu copsule,
€. belwesn about 1% and about 25% by weight of = ; C .
. supplementa! nutriem sclected from 3 40. Th¢ milbod of ¢lajm 27 w}'mmm i cormposition
mm“mymg ‘of vitamins agd minersls, grovp § Comprises betwcracn about lﬂ_mlﬂwm_m tnd stont 2000
38, Ths method of clalm 37 wherein ssid distary suppls-  DILigrams of said phytochemical factions, -
mechl unlcieat {s solocted frem e growp comeistiog of 41. The meihod of claim 27 wherzie sald pluot mater is
dicalcium phosphate, magnesivn stzars, calciom ciats,  faclicnzied (o subsunzally isolate fedividual ooes of said
calelnon malate, and eiber calcium sourees, Phytocherrical Gactions.
39, The methed of claimy 34 wherein safd produel for orel 1% )
delivery 75 & cepsule comprising: « 4 ¥ v w
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