Pl ant Extracts and Methods and Uses Therefore Field of Invention The
invention relates to extracts from  Term nalia plant species that are
capabl e ofohkessn@orsed i n net hods for nmanagi ng di sease swechiBRsh@bet es,
obesity, cardiovascul ar di seases, andicancer, and rel ated di sease
conditions. Mdre particularly, the invention relates to certain extracts
fromTermnalia arjuna, their uses as agents for the treatnent of certain
di seases such as di abetes, obesity, cardiovascul ar di sease and cancer in
manmal s, particularly humans, processes for obtaining themand delivery
formats therefore. Backgr GHERMAL OXIDATEON QR ASiGeldYRBIand us Di abet es

mellitus is a comon, serious di | by hyperglycem a. The
di sease can be divided into t\/\gpﬁﬁgﬁ‘@amgﬁiés nsul i n- dependent

di abetes nellitus (1 DDV, also known as type | diabetes, and

non-insul i n-dependent di abetes nellitus (NIDDM, also known as type ||

di abetes (Worl d Heallhb pPegani inseniton soneirnseomethadl idscddizingl @ isugace WHO
Tech. Rep. _Ser. 727:.1- G{lﬁjS 1985). IDDMresults frominsulin deficiency
caused by del IFegiRRiChA lB¥Cmune destruction of pancreatic beta cells,
and general |y devel apg ihi§ jhEntbAUBEndeYAS R ndthod! o3 Utddtinde Besdlssttatdi abet es
mellitus. In: Roitt | Mand Delves PJ . (Eds.) Encycl opedia of |munol ogy,
Second Editi orcomrisifenacsapniesenducting lavardem at jgast egoofi te surfages: sadch J
F., Insulindependent diabetes nelli | 1 r I se of

| imunor egul at TORTSY coRyRdH e o1k 2paealf B 18 b 8raR el Slifipang eR

appr oxi mat el y chphpkitgfant bRRiiARG thermalptleatrnent \ubrthdvéulsst(atér linddieaht h
Organi zati on Study Goup. Diabetes nellitus. WHO Tech. Rep. Ser. 727:1-113,
1985) . | nl@ontoxdizing RIDDRPhereUPt exidizing a sudiarakegiophsalshsuRstrale: i nsulin

resi stance and insuld LGl generally develops in adults (Jun H
S, et al., Pat hogenggggqﬁ&hﬁgg%ﬁ%gg?%g[sgependent (Type 11) diabetes

mel i tus (NI DDM - - Gipet agngdiegi shashistiates asdt ieeapadadcabdvmisrgbneradly.
Advanced Drug Delivery Reviews 35:157-177, 1999; DeFronzo R A., The
triunvirate: .qsstied owldnia confselled atmoseherey col | usi on responsible for N DDM
D abetes 37:667-687, ver (pgp(?c ReReVBItRIRer arysiinger
age, as seen in theA#é%gﬁ%gyﬁg;\%eﬁbai%ete gﬂ@lﬁé ?/oun(g ?% rart % )

Di abet es nsl | ivagaumnd..i)t s drgenalhataxpesedni ithat deavdiack pf osgusing vibest udy
of 4400 patients observed between 1947 and 1973.f Di abet.es ﬁ?are 1;168-188,
1978). NI DDM RNEHQMENNG 0o PEENG 565 0fhe nalfacetfi @ FERIFAPTUHOhoAYE de.
Bot h | DDM and rRQN% i se mcrovascul ar and macrovascul ar

conplicati ons,d\lo{r esu W%g&?‘ﬁ increases in norbidity and nortality (Fajans S
S, et al., PrediabetQss,theubibiernharal, anrdalingsjn ard oxidizing aimesphsre disabet es:

int tation, di ' t t t. Lne i hel S.
(Eds. ) Gn-t he Sesre e FEatharisiy roisitieeld e arital SERTIROUNE o garm
pp. 641-6%p, 1{PRiratdN DODM is a conpl ex disease that is currently thought to

be i nfluenced by nore than a sin Ieggene or environnental factor (Ghosh S,
et al., Genetic analU8iG403 4I50D03§5 Boabdrreposss B salutienolor aymeAlinG Ag J.

St udi th i . het ' f, dj i j i
7. d6- 45, 1971 oSTals winput pRG Skbdsel ol a FUikRE, Bl e, 7} fRESAnRS' °
Rifkin H Portigndi; hs Phiahgipessivkl ihet ismbbeof vefsats Mtaduced intol thevi er

N. Y., pp. 378-413, 1990). Fam lial aggregation and the high concordance
rate for the diryeakgirydoreiofire supsiratenti cal twins suggest that genetic

factors pl,ay an inp e i p i Q%/lt iy S,
et al., T&Se 2 (noni(qlé's%On{nggggr#ggé%sdighﬁ%ﬁgg%?w ?{)W?h V\ﬁégjgflégemobs for
ol d ni ght mar esef 45 edeizedagigiorddn 403urfatbdof thesdibshate)didfore e annedling

Di abetes in identical twins. A study of 200 pairs. Di abetol ogia 20:87-93,
1981). In addiQfissifl sehsifat8nnental factors such as obesity, physical activity
and diet also play i ,hé?_]rg i Know er
WC, et al., Gn and%%‘déﬂ@%&hggg?%?xﬁe Ic?ﬁ@é:&gn ésnsglgt%(%tigéﬁé?ggiﬁn%tﬁ can

| ndi ans wi t h gduririgi theaahmiedling e- saldandealhgrbeiBgnetrried BubZ0an 26M039I3FE
Bennett P H et al., Epi %o&% arri)d nat ural hjstory of N DDM non-obese
and obese 30| n: Which&avesiaggx! SHIRFERSQIOKUBATREY mmett P (Eds.)

I nternational Textb ‘ \ i |4 tdsutidN 18y lirinG - thBP drafdadkéd .,
1992; Helnrich S P, %géf( g’FQH@Eﬁ/??@QP@aC%iévbi?lilt;/dpgnfgyrllgg{lﬂlj:@edthgcgu%nce of

Nl DDM N. Engl medtionddab@asinirttatibsiowitt e annedlingnfgrsubisératel ati ve
contribution of genetic and environnmental factors to the devel opnent of

Nl DDM di ffers anong i ndividuals, patients generally have two conmon

met abol i c abnormalities, insulin resistance and defects in

gl ucose-stinul ated insulin secretion, which lead to the di sease state (Saad
MF, et al., Atwo step nodel for devel opnent of non-insulin-dependent
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drugs has been used for the control of diabetes. Treatnent with these
agents is successful in sone cases, but the nortality index continues to

ri se. | nswbiznogiaemtiment provi des synptomatic relief ratirer/iBhaso@eeuur e for
NI DDM Hypogl ycem ¢ agents such as subkfonyl ureas and bi guani des (netform n)
al so | ower bl ood glucose, but again, sinply provide synptomatic relief.

Sul fonyl ureas | ower the bl ood glucose |evel by stinmulating the rel ease of
insulin frompancreatic beta cells. These agents directly stinulate insulin
rel ease by cl osing adenosyl triphosphate (ATP)-sensitive potassium channels
and depol ari zi ng t h@hiebolutientis avedl adeptedapmBingaethers &r e, treadmamt ©f of t he

beta cell high-affinit ul Lurea~rec X regul ator of insulin
secretion. Scisé'ﬁﬁga%éé*ié%é@g%"'f@@g?n %ﬁﬁé%htyg? al ., Pharnmacol ogic
treatment options fgfoviveri Rige!lrbBeite BeORIEBHS dictieetrtifg Mkl sémscontbgiorCl i nic
Proceedings 71:763-768, 1996; Lubbos H, et al., Oal hypogl %;cem c agents in
type |1 di abetsabsiretesihaxe pramated sulilayer sulpsitaies which gongrghy COUPESE 1995)
The side effect |_u Jincl I i - hepatic
i sease. gast Eoriedt sl Tk ERE e Gt SR SR AT 2 Tea R BEFICEPE)
der mat ol ogi calsehfaeiidottng thatefidleskh 8 SiGenesingadatticadrrhmetdsivhiani des

| ower bl ood glucose | evels biq reduci ng i ntestinal gl ucose absorption and

hepatic gl ucodedifigrentfeampbe datticrpatameter REthe s l8¥ebn. The major side
effects of biguanidi I gl a6t | ' [ nel o a [ sgHl ar
morial ity Alpha gl SO0l dRIRTERBEARRIAS; Brf LB ESaRFALE BreSaH

gl ucosi dases axanpieséquemslpsteteay t he di gestion of sucrose and conpl ex

car bohydrates. . The side fects of al pha gl.ucosi dase .jnhi bitors include

gast roiynt d8tinal si diTeW@Pf‘L&?§°é'ﬁ%F R¢p ‘P'SF‘%EH@ a0 ETFPﬁﬁ)éztbPi Qﬁ’ﬁ’?e@[ éﬂllé’ﬁof‘ npr ove

insulin resi mg\gaegi Iyﬂgﬁl:dsq SHP@@UT%ubQﬁﬁ@f ects of circulating insulin,
I'p g

directly sti ate pe era ucose uptake and inhibit glucose production
in the liver. Thi azdhisligeadra rsetutionecouldybefapplied y treating iveesxidized of

insulin and nar%]rfcause re hbI ood %el I .ﬁbno?mal itjes, and headache.

Ther ef ore, norNEFELESIN Eﬂ‘{gg‘sa BPOHRN Of 88t of diabetes are clearly
needed. Cbesity It | rahhiy WARAQHHE adstep shaepdstiicilin RROTRE6dseN-t hat
obesity anmong the populations of the United States and sone other countries

has been dfeadihigh iis thot atsisirgdi sineehsuth sadditional stepiwsadd e apsosiatgdite a
condition characterized by excessive accunul ation of fat on the body.
Qhesity can be? Mﬁﬁ’% g %WW%1 ght or by body mass index (BM).
By convention, obesigisthsr wal ®fcPedtthPTRs BRidizedesurdyretorgoukkbedds by 20
percent the weight listed in typical height-weight index tables. The other
measur ement ofpreered tthrougin a [direche oxidgtian off theySigeeserface Pft AeSEEy and

i s considered reljahl e indication o i : l_eLl s. The
BM nay be cals%ﬁﬁ%tedgﬁy ahs%%%&bhe&fao%wfg%&ngeﬁ%é %ﬁ%&'%lagétg\rs tH)%dy

wei ght i n2kg] tHéwhaslacedishdnbef gt SiGe swfarey] . sup. 2. In general, a normal
BM is between the range of 20 to 25, whereas the BM of obese indjviduals

is greater than or &Mialherpablreatsnentsopdch 3F RakieRat QXidatioRoWPRIdLRed to

mar ked i ncrea L . d i t ensi on,

G abet es oot SoaebRIdfo GGeIRBREEHENS MR g SERASUOBARE ONs Ol ity

resulting fromrel atliets indetakn@ondhat ansealing lEaSARRlesubsipdet-ed.g.htrr 50% of

all Anerican adults are overwei ght There are 3 vari ﬁt“{ of . met hodg .comonly
a 9

used for treatQ¥RiZipgels Syraghes &annke ARSOGIALed 19 SRECHS: RERleMSyaRd 48
caloric restrigthi [ j is| o kB HRRYSIGR %f taad
psychot her%gpy.%ﬁneereﬁ(?@%@egaﬁgnﬁglsém aggglglFﬂ‘tQé[d vvilth rr%}r?; of these
treatnments. THGOse of human growth (hGH) hornone to treat obesity is
described in U S. Paf. .. 5,597, 595. . L he nost abundant, hor non
secreted by the pi tgt{%’\@sﬁ’ﬁaﬁﬂ]‘% Y"BEWHB%'ﬁ?alﬁye%%rﬁn%%er?%%%@%ﬁe&f or
growth in mamyRb $orrA&HEH, Airkldr e sUFALY YxiditdRrEgib Alke ok BIGENSYR! of 8i N
synthesis. hGH secretion is narkedly decreased 1 n obese individuals. hGH
i nteracts witHGepaciched layeswt h hor none receptors, which are widely

di stri but t hroughayt the body. [For, exappl f cel j \ have
hGH receptors, and naﬂ@?mgyn'&ge% rﬂ%g%(féeggﬁ{ H}es?’hﬁ?éggéla@@ﬁa#ggét he

adi pocytes to diGealiemnto g YINEKnStRS ofshavdiGeafayeHPAR@ RS rdjbeted @bi l ity
to take up and accunulate circulating lipids. Adm nistration of hGH needs

to be closely nonitored, however, as diabetes nellitus may develop in

i ndi vidual s receiving hGH treatnment. D abetes may result because hGH
reduces the amount of glucose uptake by cells, thus causing an increase of
bl ood gl ucose concentration. Not only does this increase in blood glucose

| evel s.stinmulate the .beta.-cells of the pancreas to secrete extra insulin,
but hGH also directly stinulates the .beta.-cells to produce insulin. The
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| evel s. Specifically, Redux.RTM functions by inhibiting re-uptake of
serotonin and at the sane tine stinulating release of serotonin. Several
cont rol | estocbéanioemh tri als have denonstrated that ReduxPRTNB200sm006el p

i ndividual s maintain caloric restrictdon and a | ower body weight for a

| east a year. It should also be noted that Redux. RTM appears to reduce
appetite in obese nore than non-obese individuals. Katzung, BASIC &

CLI Nl CAL PHARMACOLOGY 276 (1998). However, there are sone adverse
side-effects affiliated with Redux. RTM such as headache, insomni a, and
pul nonary hypdendsi pite updit tiSarinfecace rastweer ﬂﬂ&létﬂ’f@%@éld%ﬂdamrpﬁﬂ@n of

food or reduc ast,ri.c vo w dely used in people who are

mar kedl y obeszhgéﬂgﬁl}"ega?g[%stn?ggeg?g%edure used to nmake the stonach
smaller. In particulis pllé@ipstiuRediniss ar @gusieidhy Iag@rplbm@donsewe@mactung
one of the curvatures OP the stomach. The primary o jectlve of reducing the

vol ume of t he ssrfesaciidized waierpand tee 98@@%@96@”‘?&5’@ of ifae eifse [a¥er+ i ng t he
t of f dth d
Slccesstul 3 many acors SEHlerERavP g g Fdcibboi e Wittt ISafibfent

el ectrolyte i Mﬂﬁ@%ﬁl@é\mﬁar@h’ﬁé’téucf !h@rlmdmbylr@cl@mﬁaméeraﬂmer&@eeamrr gi cal
procedure is |ipectony, i

ch is the renoval  of {]t. |stechn| ue |is
primarily used for dheneiore %i%é@%rma{c%%thn q g"eh 2CRJayLis ‘F%ﬂ&gt on
wei ght | oss i o] n okl | of
t he reasons detai ?%Jé % o@% th'%%g @h gﬁéﬁg%l%??gﬁﬁﬁ%%\ﬁg%gh?@l 0SS in

obese or over weicghéss ndovidduedch tdnavalue celaelspbqnohrvgu tcatlthe applarltlon of
cost-effici ent is needed. Cardi ovascul ar di seases r di ovascul ﬁﬁsease

(CVD) is d0| e &tislagationss dusf tonthe Jftice RABMELSr LRiSHIRIER| REEEN rd of
al | gl obal Vi I rmrtal ity and di sease

bur denfrom CVI %trl?ﬁhg %%ér an%ﬁfé?\%ﬁ‘?fngreg@%@d%’il@? i ncone countries. In India, for
exanpl e, appr oxi mat dlhys EBﬂ%atncbn @b bizat bypesadl innapewticle hyolelgeues kbal.70

f N h di fi T, f
Vhe ostt mat ot (BXHANER R o Sieacks nmwrled drasiEs, B UF FRTEIYy ar
are caused by (ajzg qum%éw;%rﬁa@épbbﬁrcH‘stmt@@ @haract&¥REbhyNsi on,

di abet es, snoking, high I'evel's of blood Iipids, and physical inactivity -
and nost db these CWlbeseene shus bmpiam@qubamolymgﬁ’eergaﬁ@m meidododf WS t aken

xper i ence a cAdig,AccaPlsPelafRd I SRR orctadlEn, it ied™e 1°

Alnost 1 m || igiyaNgRy i cans die each year as a result of cardiovascul ar

di sease, wher eas 556, 000 die each year from cancer. Despite these facts,
peopl e are often nor abjest of e ipu@etian isHarprewds ametied Which warldialease.
Aneri cans hav the dangers of arterial disease. One
reason is thafbet QB%"%@H?QS%%'\ m@%ﬁotn% peopl e dying fromacute heart attack

has pl umeped over tAithesdbjeét ofehednvdntionasds pemddé armet‘nﬂsie‘or exbatingons
include lifestyle changes, greater use_of d| etary su 8‘@ reve ive
medi cati ons, a&HHOXigizes\Vatiasaragion erailise layele — "T‘I‘F@rg §f? aV@fyO are so

many Ameri can n dig,f h t s 1
f undanent al aﬁ%m%@qls%%raw ?‘é (gllfr)éeﬁtlﬁ%lrnﬁ?sﬁlc%)nge}ﬁswgbéﬂaggngﬁlgﬁed IS
that much of tdﬁedftsmhmslatamshwﬁhmuheMewrermfdiee SyGedpyehe devel opnent

20e 50t he vascar sARIRBE b oohdhoLERENteR e | POt TethBHe RS o
reached. Afs t 'Hrﬁ*le%xﬂhgta sél?’&rragé“aﬁcﬁra%% BesSl Sidiate NAOrdanrogdbiibe a"rﬁ@l or

organ systens enerative diseases result in dimnished
qual ity and queirforcg a)bohdlhg intage betwoen twelvieys afsaidusbsirate. arteri al

di sease have been i dent n the scientif| |tera ure, |y

cardi ol ogi sts have cﬁﬂ%} aﬁ?legfs'é&%’fw'ﬂ?@e@e @5 M1 'Ph'gg@bf’g%’t\&bﬁﬂ such
as prescribi ngaGhasest RbRbybR¥sd a&trﬂmaﬁ of @ tHreLibh g BiGEIdyensi on, etc. By
i gnoring the other proven causes for the epidem c of vascul ar-rel at ed

di seases, a signifi chesenchjbels @ Achievehhy Eamﬁb&@é@’ exigizing acutfacss

suffering nd are d turel Ter S

Term nal i arjrﬁﬂﬁ’rﬁ g)!fa?gdﬁ@feg%é{ﬁ% f‘%/'ge @%%H&J@é@[ﬁ% %@n%ﬁf&éﬁﬁ@ to a
hei ght of ar qué’atﬁ%r%fftﬁeeeéeléyehahd@r ah ioxitizing| atnespherd fue dddizing
Conbretaceae and is called "Arjuna” in vernacular. Termnalia arjuna has
been used for over 1500 years in India as a cardio tonic and has been

i ndi cated for derangenent of all three hunoursin, vata, pitta and kapha in
Ayurveda. The bark of Term nalia arjuna has been widely used in Indian
system of nedicine for a variety of purposes. US patent 6,162,438 descri bes
an edi bl e herbal conpositions, mxture of at |east three, preferably at
Ieast SIX herbs selected fron1the group con5|st|ng of Ternlnalla arjuna
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wel | -established record of inhibiting various cancer cell lines and may
account for nost of the rationale underlying the use of T. arjuna in
traditi oD 20@noez01t reat nents. Luteolin was al so found toTashiobbiosspeci fic
activity agai nst the pathogeni c bacte#i um Nei sseri a gonorrhoeae.

(Antineopl astic agents 338. The cancer cell growth inhibitory constituents
of Term nalia arjuna (Conbretaceae). J Ethnopharmacol. 1996Aug;
53(2):57-63). The bark of Termnalia arjuna tree has a |long history of use

as a cardiac tonic as well, and has been indicated in the treatnent of
coronary art espidissifase, repisay, tcharatterized Hy gbat Iseice snethed GarapEsas fWe rel i ef
of angi nal pain MIler, A L. Botanical Influences on cardiovascul ar

di sease. AltePh8FSe Medicine Review. Dec 1998, vol 3. No. 6, pages
421-431. \ater, aﬂdﬂ@tﬂ}%@ o Xdidishy, Mersiat Mddmlens! whthhig)abifediduina wer e
found to inhibit the HIV-1 activity by nore than 70% at 0.2 ng/nml. ( Kandil
F. E et al. A Tdineitly antgaidaBiGe |gyesnseaidr oxidizngrdneinall reatargninkeingpr | |
1998, Vol 47. No. 8, .pages 1567- ,1568. Adiuvant. . with Termnalia

arj una barg powd€aIie 0;5’8§P B, G aingn ?waéﬁétrﬁéwﬁ"gﬁ@.%ﬁis patients produced
relief in angi nayalgRabhBudBGOREIRRG d Bapihy osedd WiitH anejretddt dhe
fraction (LVEF) and left ventricular mass (L . ( Dmvedi, S et al.
Beneficial effects widelging Sigdd foar pitting durneoihensiiseauest $eqInseplase, | ndi an
Heart Journal. Spet-Qct 1997, vol. 49. No. 5, pages 507-510.)Ethanolic
extract of Ternminald arjuna tree bark in doses of 100 ng/ kg and 500 ng/kg
significantly regucegh tetiorighafst kébpiagohesthisideskeyelise ioxidized surface

hyper chol est er ol aenmi ¢ rabbits. t(WRam et al. Hypochol est_er?‘l a%ig ef fects of
Termi nal i 40arj una tregienparder gothrasholdrthickRessm angRc 8Riggihreshald gangRe. 3,
pages 165-169.) The i i cal ¢ i SRS ORithi LOor art,
whi ch indicates t heé’oﬁrsega8&&{1&2%0?.3?%9{%}%%%3% })Lr(ljzlarglgét rag?\glﬂ?lﬁ t es{klr;gat ment
or prevention or ngapgedEnto aflafiiceetrametardniSheich petween s Gemorickadt hat
wat er and net hanol extracts of stem of T.-ar_(jti gljéﬁgas shown have, HI V- |

! S, 0 o) !
activity. But therdegioa Waichtigdpcatedeyithipsal aM%meeqh_a?eajyj WNEeThar k
extract with succesghVe: ' e ét,?a,@e [Uidgt of eaideiG e of
Cancer. Term nali astglrajo?;(rl]cgi‘%(ﬁ %ﬁjﬁaggsé@lgén%%g%{m or r}ltg FI(S:M;;Edi otonic effect.
Al so therasare repdayer, andi cating the use of T. arjuna in the treatnent of
coronary artery disease, heart failure, %gerchohesterol.e 1a,and for relief

of anginal pai*h. aggcopf@hasa s high tarereratie anngalind AN diert AMOSRIRIRI sis of
action responsi bl g, pﬁé(f b Ubid blet BfePdA8 §idt phakent i on however,
we have establi sh@cliékﬁ%é{a ce Pgﬁrt)'lr‘\eég{de%@vﬁ tgeTer mnalia e?rj una extracts
showed marked dedr esmick SiGet lagenreing cappedivdth sajd dxidizadstegidre oseated
extracts have shown, 3- Hydr. - 3-net hyl gl utaryl -coenzyne A ( HVG CoA)

reduct ase i nhibiti (ﬁ’r‘@@tqa\}‘ﬁg‘&t%@A is the first cormitted step in

chol esterof, bi osyntdgd k{)@ﬁ‘ﬁ%turﬁ'\gﬁr@éﬁn MiBGirRP the BrfusIheofl GBI frdmg
enzyne stgg in cﬁgl este@o bi'osynt hesi's ha% beconr_?é the nost successful drug
treatment for | owersaid)Geeemilichgdaragiorcingd thet endgrlyinghpadiof saidl Sise layer.
LDL-chol esterol. There exists a need for the devel opnment of new nedici nes
which are effective in treating obesity, cardiovascul ar di sease, certain
cancers, and di abet gsefibd @u@tmh-ﬂin&ﬁr@e@gp&tmf wueh &heethvdenriré aheObj ect s
of the invention will become apparent fromthe follow ng description and
exanpl es. The fpll@simgt: i nvention relates to certain extracts of plant parts

fromplants of the Terminalja s ie such erm i i t are

i ndi cat ed?ds Bei ﬁa'dp%'a']ﬁmgaﬁ%m%iiﬁ‘e@?m?ﬂt 'fnsh%aa}ﬁ?ga%ﬂle%?l éfalhgfdgégglé&s such as
obesity, cardi ovaggabgindih§ R forRitiah bf aasierRIce oxidiabe regioncdnimisatied

di seases. Furthernore, the invention relates to prophylactic conpositions
conprising extraof §i@2, Terninalia species, such as extracts from Terninalia
arjuna species.Brigf description pf fhe extract : | at ur e
of Plant extract §.a'dF5P)él§"'t7-'nIQO eripg} ﬁeéttn)ﬁvtdig@&fqﬂBgﬂ?%ltﬁé%%xgt “.]W&Bl(zm
g/ ng Type of extipgbbRNa t@ﬁsitidrﬁ‘!@mizpe‘ﬁamre,vﬁl@ thiPksitfinltemiératiure siefihing

| etters represents Avesthagen. 2. Plant Nane: The Plants used and in use

are assigid6d wit B finst dereperaurg domaimendensaid, sppeitien temparatiieal WReTsr j una.
3. Part of th t ./ Ti ' i { for.: ol ant t
Gsed. For  examp! S1aS i SXRERET, MBrAT oiighel Wil Sloely RhufacairyaRt Par

solvents used for extraction are also assigned with two digit nunbers 01
for Acetone, 02 for Benzene, 03 for Chloroform 04 for Ethanol, 05 for
Hexane, 06 for Methanol, 07 for Petroleumether, 08 for water, 09 for ethyl
acetate. Percentage of solvents used for extraction is given within bracket
(20) for 20 % of that solvent. For exanple if 20% of Ethanol was used for
extraction, 04(20). 5. Method of Extraction: Successive extraction is

Y . o ~ o Y v o —



Table 7: HPLC fingerprint of the extract AV016BaSu(65)04(100). Table 8:
HPLC fingerprint of the extract AVO1l6BaSu(65)06(100). Table 9: HPLC

fi nger priwo 20d6/m0bm@1ext ract AVOL6BaSu(1l 05)08(1 00). TablreTAB2005RI0EH4
fingerprint of the extract AVOL6Fr(1 05)08(1 00). Table 11: LC M5

Fi ngerprint of extract AVOl6BaD (28)04(20) (TIC Spectrum (Q +ve node)
Table 12: LC/ MS Fingerprint of extract AV016BaDi (28)04(20) (TIC Spectrum
(Q - ve node) Table 13: LC/ Ms Fingerprint of extract AVA 6BabDi (65)04( 100)
(TIC Spectrum (Q +ve node) Table 14: LC/ M5 Fingerprint of extract,
AV016BaDi ( 65) 04( from) 0),TIabdSpechighmigragperalerenside)aimapbeve ssaid clrgpsition

Fi int of t t, AVO1pBaS 5)09(.100), . (,TI t + d
Table 6. Lo Ve BB RGR Sies e oo MRSTOEE) 6 1( 100y (T1C Soect rum
(Q +ve node) ,Taphg %ié'rerzo % )W%oﬁitélﬁ@?@b/%_ ge N%hd?é‘éiﬂ%?énsﬂk@\l@%&#(aﬁﬂb%( 100)

(TIC Spectrum ( -V Tabl e 18. Fi ngerprint of extract
AV016BaSu( 65) 01( he®)een 150 andBeOt°Cum (Q +ve node) Table 19. LC/ MS

Fi ngerprint of extract AVD16BaSu(65)01(10 Tl C Spe ve node
Tabl'e 20, 5O/ IS PHQUOSTP R TESHATAPPNANED GubIS8S) Biato K05 HR Whect 1 um
(Q +ve node) Talligi-d-s Cy@egidp,gerprint of extract AV016BaSu(65)06(100)
(TIC Spectrum ( +ve node) Table 22. LC/MS Fingerprint of extract

AV016BaSu( 105)e0864difl03iGeT ll&y/eBpeamprises Q0% \vad GedendTadideogidizingoiiviemal

Fi ngerprint of extract AVOLl6FrDi (,65)04(100). (TJ],C Spectrum (Q +ve node)
Tabl e 24. LC/ M5 HPAGHTHS ﬁ?"!ﬂﬂp %&R%Efag(c‘lﬁ é&%‘&rg’gﬂﬁs) 08(100) (TIC Spectrum
(Q +ve node) ,Tabl: ; I G3&S HMrBidy

activity of ext rgézltas (?%hggﬁ}e}faagﬁ%a%ﬁeﬁfrﬁ%ﬂﬁd;ﬁ?ﬂ partségﬂ(}lt;?eéx :@nThe

ef fect of 10nsul i atrasephErearj una extracts on gl ucose up-take in 3T3-L1

adi pocytes. Table 27: Anti-obesity potentjal of Term.paliga arjuna. extracts.
Tabl e 28: Eff ect S3f high demperalugs ﬁnﬁaal&a [saeqrgied Pyt aﬂB@BT‘éPBHd Kl

cells. Table 29: ect 9 itHiman&akkol
AVOL6BaD, (26) oa( A VE Ay RE AR bisH Pl Te MlpifanpRufioe
direct 100% et haBie er sotad toogtinfinate said &SdrenkchadregBani (65) 04( 100) on

HVG CoA reductase activity. Table 31: Effect of Term palia arjuna,extracts
on cel | viabi |9 t §aigf hidkpgemperatyre @npealing sy parrieg GHgsqtdnged‘WPﬁaﬁi"Fi on
potential ;f 7". j } et AV016BaDi ( 65) 04(100) and
AV016BaDi (38) 0a( BEHEE g'®%5ﬁ§|1§%’?a@guﬂ'§§§. s, i bi t 1 on potential of T.
arjuna fruit extsaidt sighAdpidratire6antatiing0i8) caviedcdutSat 6508teradoy. ¢fi g. 3:
al pha -d ucosi dase_inhi bition potential of T. arjuna successive extracts,
AVOL6BaSu( 65)0 1(1498.g, AvVOL6BaSu(65)0 1( 100)ng, AVOL6BaSu(65)04( 100)
Fig. 4: alpha -G ucosidase inhibition potential of T. arjuna successive
met hanol and water, AV016BaSu(65)06(100) and AVOlGBaSuél_ 05) 08(1 00)
extracts Fig. 5: al e iGentiosi dalerimdiebconearnpoeaestablizings rmethad; {ora

T NVERTI 2P EERPIGHO agbee oot PImih PR Y. Br SSTOE AP od £ or
treating a di %%ﬁﬁ@riéirﬁg % WRAEE! oxitbi 8Yec BERIESES &iBE Nhgérenhada tsuppbet sai d

mammal an effective non-toxi c anount of at least an extract from Ternm nalia
arjuna as def isubstrate, eharagbedzed bbthat t he nammal is a human being. The

killed add i | iate.t "1 reat | ' , |
moans troati ng. ohard S TR amb g YP eRRleBPR AL A RN ey
al so mean nanagi ng ReoseasenidhtioRedSasse abd e BBt i lages WfhsaiddBSDise

state either advancing ie getting worse or beconm ng nore invasive, or
sl owi ng d@n t he r #&l@icireadvance of a disease. In a second aspect of the

i nvention, there o i : t t he
occurrence of a (?i éggs&@%ﬁ%%@élnﬁ%ﬁ&m&c%Eygﬁglrdlfziﬁe%qggfrﬁll%gl gtag‘rgl ng to
the said mammal an &ffied ouy ennbe-36KIl stractuatsoods tnfoent a pcotettivenoXigleni nal i a
arjuna as defined herein in the preparatign of a c st.ible (=foodstuff)
for prophyl axis agaiapping ae the surfaea & the S@@i@&ié}%rﬁg‘? é@lsgf‘&w@d?‘?rr om t he
group di abetes, obesj : i i , ly the
manmal i s human anaﬁ—%ée&lgggﬁ%%@%ﬁ?bﬁfwﬁg@%ﬁ@?ﬁ;g er%%%eggtéﬁﬁ rﬁ{%&ﬁba

pl ant part300f Ter nitealperatarg anacalingotsaithionadizing nodthedt r act s t herefrom as
detailed herein. Thus the present invention further relates to extracts

whi ch may be i%oRaiddugh temperaties anpealingralloying gkt @dM&’ arj una pl ant
such as the bark and fruit thereof, the preparation of such extracts,

medi caments conprising such extracts, and the use of these extracts and
constituents for the preparation of a nedicanent. Extracts of the present
invention can be isolated from Term nalia tree species, such as Termnalia
arjuna, using conventional organic solvent extraction and supercritical
fluid extraction technol ogy. Generally, extracts of the invention capable

Y r o - T




In a third aspect of the present invention there is provided a process for
preparing extracts of the invention fromplant parts of Term nalia arjuna

t hat conpwo=e&/09010x Pul veri zi ng sel ected pl ant materi al pco/iB20op0mbesd; (i)
Subj ecting the powdered plant materiab to sol vent extraction;
(ii1i)Lyophilizing the obtained extracts. The choice of selected plant
material nay be of any type but is preferably selected fromthe bark or the
fruit of the Termnalia arjuna plant. The solvent extraction process may be
selected fromdirect or successive extraction types such as extraction from
pl ant parts in soxHhet stappizationofa bondingaisiterface bebveare said fiGeeclayer at

hi gher tenperature wth | ar _and/,or_non- ar .saglvent (s)., Typical | t he
extract i on process 114 SePhiied BiioR daitnaRiio? ar AbosEMG Rerdv® bEBiect

skilled addressee t&ad %P@oﬁ@u@)@trb@hm saidl BLRTHD oxidle MEyerWigs of sol vents
for each step in the isolation of extracts of the invention show ng

activity can be guithedlifysipasafl Ge vathinitheaSiGe layrl ofdhe 6] egtacture, in
fractions, for exa i_ndi d f: d/ or i anpl es.
Al so encorrpgassed Wi Jﬁlﬁrﬁqﬁ h'lee%gjlﬁ%%goggﬁ{gh&ﬁ\a/dgn '?gﬁ(?q%s%g%éﬁaéérbaeggﬁfoﬁgl
formul ati on sui tabISiXG@gogse in the treatment of a di sease selected from
the group di abetes, obesity, cardiovascul ar di sease, and cancer conpri sing
at | east one extract as isolated froma Term nalia species, such as

Term nalia arjuna, i Lt gD P 5(@%; td, eal L. YaX I rrier.
Preferably, the at I'graGS oﬁeﬁ%ﬁdﬁa@?mﬁg %% ec ?&I‘ %“?@%ﬁ%@@%ﬁp?ﬁ)‘gﬁ‘@
Tables 1 -24 iaetheifubowidgpendi ng on design and di sease of interest.

Preferably the atl east one extract is selected fromthe group of extracts
as definedq n Taspissoddizinggtharpal {repteentigHanriek pehat adeowessyre whidse.
Natural ly, the ski ] regi : oG AMPsinidens may
conprise of two (ﬁéiﬁ%%&%ﬁﬁ(ﬁﬁéﬁﬁaﬁ% OP ’ ?ﬁ'gatl}%vsgwton |%ag'ﬁy fnﬁr{go
concentration, waififst itempepsthiee domain undegr sk transition Henmgeeature, whéect .

Thus, therapeutic conpositions can conpri | ant _extracts . .of Term nalia
substantial |y desiSa 181oXiEgY Miap7n OX aﬁﬁﬁg{?fﬁbsbé?p@rm@t?’ ZrigdTeseaht
extracts may havgond 0f) CXAEPLE hidiNdereRfuRe NSHEH Hbove! Vel Rt | on
steps substantially to separate out undesirable conponents from desirable
conponent sljsuch &mpaerewhetebiGeo i$ nxidiredeintonBis and af or enenti oned
tables. The inventjon thus further provides a nmethod for the treatpent of a
di sease sel ect®d Sﬁ%%é%g@r&?ﬁwﬁ%gp%9%&%‘%%”&?&?%?@5@%&%”@%&3&
and diapetes in CBIHEY Sut fo B Hirliled 4RBISid WaSlioR WRIdePabrd REbERRAT 2
clinically useful amount of an extract selecte romthose [isted 1 n Tabl es
1 - 24 inclusive,/75prafde8@bFE, t hose listed in Tables 25 - 30 inclusive, in a
phar maceutically useful, form onﬁ or several times a,d ot her

i ay _or in. a
hppropri at e schedditboXgizng sl tsaAlment oparmied GHloMYuS esmabpuaet ver y
to the lu in o i HQ%E -f-@(érr%ﬁ,g f ct
required tr%)sbe e?\,&qugels%@@%se&ﬁ}g?ﬂ%tlgf t tgalgfsolr ene t?g’;l%ds is%egses
will, of course, oxizedvweadion wbiah isedfiee bamedimeeated and is ultimately at

the discretion of the nedical or veterinary.practitjoner..The factpors to be
st torog 1 nol ude THieK iondn B ot shRL i8S WelarutrSt pitting Gy’ fie
adm ni stration, andgykydeienPhightmperatutébhfdalidghe manmmal " s body wei ght,

surface area, age and general "condition and the particular conpound to be
adni ni stered. A uithiblenostthde remeindasdersfaidihregboldcange. t he i nvention

Ily Jies in th of about (.01 bout / kg bodywei ght ,
oo 6.1/ anturaa iR dead TPy les Hlrieisey 190 ARstPme o abou
0.1 to 50 noy/Kkg, ségir SRE8ayEr Qo%ﬁé@eéozd%/ 80 Gel Néhd QbRl oiiZitg dPepmERY be

given as a single dose, rru}lti pl e doses, e.g. two to six tines applications
per day. For exafrphtmehbis cariléd khyt ate@HC deing 1amionan) t he dose range

woul d be about 8 t 0900 er _day, and a.typical dose coul d he abput 50 ny
bor day. 11 di scrania Erufetess songaling ek o FERPSIAGHR Ot hoi cal |
be 15 ng of a coygppyv8oat JwRhgy ﬁo[grg% given up to 4 times per day. Wilst .
it is possible for the active extract to be adm nistered alone, it is
preferred 300 peesaidt higre tantpevatuestarasaling 5 chaictaoetitaica témpetdtats on.
Formul ati ons of th re i nventiqn, for di cal use, conprise an extract
of the inventi on%?&j%rhi&}gjapa 1(5‘2)bl)§rd%962 Eﬁ'al'fsmaceuti cal ly acceptabl e
carriers and optionally other therapeutic ingredients. The carrier(s)

shoul d be pharnmaceutically acceptable in the sense of being conpatible with
the other ingredients of the fornulation and substantially nondel eteri ous
to the recipient thereof. The present invention, therefore, further

provi des a pharmaceutical fornulation conprising at |east one extract
sel ected fromthose listed in tables 1 - 24 inclusive, preferably from

o S - o ~ - - o o e



I ntravenous fornulations including at | east one extract of the invention
and may al so be adm nistered in the formof suitable |iposomal or niosomal
pr epar at iwoo@vosotomer suitabl e delivery vehicle. Emul gerCI/TRIGS/@006445i ON
stabilizers suitable for use in the fornul ation of the present invention

i ncl ude Tween 60, Span 80, cetostearyl alcohol, nyristyl alcohol, glycerol
nono- stearate and sodi um | aury sul phate. The fornul ati ons may conveniently
be presented in unit dosage formand may be prepared by any of the nethods
well known in the art of pharmacy. Al nmethods include the step of bringing
the active exérasid (¥jh itetpesatare aahealingris Icagiachout @t awieropetdws: Pt ut es
one or nore accessory ingredients. In general, the fornmulations are
prepared by uni 1308 é and intimately bringing the active extract(s) into
association with a liquid carrier or a finely divided solird carrier or both
and then, if necessary, shaping the product into desired fornul ations.
Formul ati ons of theApdetheninveniiemtalsm concers a8 handing anethgdi of 8t P38 on may

be presented as discrete units such as _capsules b :

| ozenges, <TonBWPSi WHN: e %ﬁb$ﬁ%ei%B@EdﬁgﬁﬁaiﬁFéifﬁgﬁgﬁ%ggcﬁgse F§W§Ually
sucrose and agRsRtczed RORGRBAMLXIAZRY BB dCafpiarionedtdbdvacisicaeried
ingredient in an inert base such as gelatin and glycerin, or sucsﬁfe and

acaci a; and nout bnezit&iGeolaper 8¢ 8§ toreracini the suitacediegitn ph saikwiG&ibl e
liquid carrier. Each formulation | ' : ] anmount
of the acti veiaé/?f Paek2 %?Snga?%/ﬁu%’?‘?gfé g%'g}r%ﬁ%gs@olr% %Qﬁhﬁﬁ ?%(ﬁ{dgpngﬂ} pensi on
i N anaqueous QhidRIbHALS rliquid such as a syrup, an elixir, an emnul sion

or draught and the liKke. tabl et may be made by conpression %[2 moul di ng
opt i onal | yOwi sh saic subsiate laysscsaid SiGengvesivene coamfisessaciCe e s may

be prepared by conpressing.an I i bV, in a
free-flowng f oﬁﬁ?’ngru'@h'%sﬁgqa%%a@& i)sfmgfrﬁ gﬁ%%};%@g%tg??%ﬁg%hy@%%@sﬁﬁn% h a
binder, (e.g. poxridomdts BRiMESS, inkySrmeryoudiviypephydessel | ul ose), | ubricant,
inert diluent, preservative, disinte ranstﬁiéebg%sodi um starch gl ycql at e,

o

cross-|inked povsaidnismplentsdionl and cleforsi RY nEdifly puiace f ys
surface active or dispersing agent. Mul ded tablets may be nade by noul di ng
in a suitable r’rar@m%veeo m xture of the powdered extract noistened with an
inert |iaqysd ¢i lyaatsupdhatd Bhbeks Sroutpibdtonaldry be coated or scored and
may be fornulated so as to provide slow or controlled rel ease of the active
i ngredi ent t her esaid ssibetrate layerisaopeeed hy aneryqs @y§r-net hyl cel | ul ose in
varying proportions to provide the desired release profile. A syrup may be
made by adding the active extract to a concentrated, aqueous solution of a
sugar, for exanple g}pEPESpedts, YoHIS AndRI v@ntsydyeofatd eaventipnnsiadistsstiey
ingredients. Such accessory ingredient(s) may include flavoui)i Qﬁ‘ﬁ an agent
to retard crysipaehar wdenoreading fie follgwindodesaiiniigesf rrefaripd embaaiments

Sxaml e gbfoeriiepebfighr B0 K RRm TR 08 Flifgr igkhenR o0 1O

i ngredients, theryareyl @ta §6ﬁembtiéélir§?ids‘eﬁmﬂdbmﬂth¢ rhaint gemerahstepdefon or
more accessory ingredients) selected fromdiluents, buffers, flavouring
agents, bi nder s, a snethad@csetding tathennyentign.ckeners, |ubricants,

preservatives (ipcludi ant i oxi dan L : i t he
conposi tions & e'g'éi’iué? g % étﬁfﬁPéﬁg‘Hﬂﬁa F\gggeég%ﬁ%tlsjﬁapgﬁ‘s&ﬁ ?@é%gﬁ%%%al
conposi tions sui ygRhBoh 0bf NAMBIGEraper Nal fiestnsomzdin owhére thev exidation
describes the HPLC profiles and Mass spectruns of direc _ang successi ve
sol vent e2br act sgemerpéesriataPKiglea] ﬂ?ﬁlf@l”érﬁ'x%ﬁyqzs@'@é@ya@ v Peeath
extract an identity _of | I I n u sive
extraction are i ﬂo%ﬁﬂi'lw ﬁejgr’}lhﬁoan;g%aotrog{ bg géb%ggﬁﬁséﬂggﬁhﬁﬁgﬁegﬁt rol eum
ether, ethyl acefirgby @xRibMiIRy actdmsition, tergidratue behwesmtlee two wxiationof
direct extraction alcoholic solvent alone and in conbination with water was
used as sol vent fa®iM&Riracti on. The invention further enconpasses novel
extracts defined-hy. ref ce t ' ' il gi efined
' Tabl os 1 - arioeeS FHEE e TEM Fhbeet ek, GRS eI BL ISR BieRRTy

Ter mi nal i @par j ungamipfsy of SiBepagPa! afftephede santplexhasetundergenertiieeanent s
containing said extracts, and the use of Ehese extracts and constituents
for the prepar at fifierent typasaf exifizng thesmal FeptmeMS aspect of the invention,
t he pharmaceutical fornulations for preventing, treating, or managi ng

di abet es and di abetes rel ated disorders, conprise direct extracts of T.
arjuna bark with 100% et hanol sol vent [ AV016BaDi (65)04(100)] and 20%

et hanol sol vent [ AV016BabDi (28) 04(20)], successive extracts of T. arjuna
bark with ethyl acetate sol vent [AV016BaSu(65)09(100)], successive extract
of T. arjuna bark with acetone sol vent [ AV016BaSu(65)01(100)g], successive
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In a further aspect of the invention, the pharnmaceutical fornulations for
preventing, treating, or managi ng cardi ovascul ar di seases (CVD) and CVD
rel at ed dweanaamszoiconpri se a direct extract of T. arjumaThBzdesoosds 100%
et hanol sol vent [ AVOl6BabDi (65) 04( 100%] and 20% et hanol sol vent

[ AVO16BaDi (28) 04(20)], successive extract of T. arjuna bark with ethyl
acetate [ AVOlL6BaSu(65)09( 100)] and acetone [ AV016BaSu(65)01(100)], al one
or in conbination thereof. The pharmaceutical fornulations may contain a

pharmaceutical |y acgeptabl e . carrier ipient, or diluent as outlined
herein. In a fur ?hgfh%gﬁgﬂx' ot pg&fﬁt U9 §%enipntasréeanplecel figure

formul ati ons for prgg/)ganti ng, treating, or managi ng cancer and cancer

rel ated di sorders, conprise successive extracts of T. arjuna bark with
ethyl acetate [A¥0IdBASH ©3)dadonct)9Q0°acdurimge 25A\VDIrGBaS($aBpR1GFLANE,

et hanol [ AVA 6BaSu(f3) 04( 100)], methanol [AVOl6BaSu(65)06( 100)] and water
[ AV016BaSu( 105) 08( )] 5 alone or in conbination thereof. The

pharmaceut beal f B MHeHrigpdXidaisn RBGY-C duiiA5IB GRiHUIER | bamBrCGPRLS
carrier, excipient, or diluent as outlined Herein. In a further aSpect of
the invention theredd)s provided a conestible, that is to say, a foodstuff

conprising at |east an,extract the invention, typically ip dried form
suchas in a Iy'opﬁlgluirﬁ%éaif‘o4 %fsf)‘fe%'\"é'aﬂapﬁsﬁr%hégeg|t¥§@§aei‘¥? ?g‘{’ﬁf%tsl'”- 24
herein, and in pie sgidpRrof flgURSBANARE: iBXbxidstich, sel ected from those

mentioned in Tables 25 - 30." The skilled addressee will appreciate that
such conest i bleesFigiWes atitlath ravee TEVaimages eilustaating fthé hstrugtwrenbf dheand may

be used. ch foodstuffs. my be ysed in a.prophylactic manner and may
contain fiblt her %@P%c?@'%éﬁﬁgaﬁe%ﬁ?rpf'gﬁt"frhncti on to the first added
extract or furthpr Fgided MaBtifusiaYe Rriadded 4 tRlchAMSed rdiibh O GRE

prophylactic function. Thus a foodstuff could either conprise extracts that
provide for a come$@me, having a single functional aspect, for exanple

t hat of having aypk agtd ¢ ef. { .against the occurrence of diabhetes, or
a comestibl e rray>hg?v§‘n§gnﬁéf gt.’?dﬂ@#{%ﬁg‘?@fﬁﬁépﬁ,ﬁ&ﬂﬁ“@ﬁé%&Q’fwﬁaai%@ two or
more di sease types Gd-enrishédrgitri ahBahe angémihgSiGe!diithé 4aridional rol e
coul d al so_be assigned to pharmaceutical formulations conprising two or

nore extraets poBsduSHiRs dibéAm lilystiaterapbraadingrdiplosptign aibtoughptioper t i es

desi gned either folk; i for the treatnent of nore than one
di sease(s) in a m%#%?qg’ﬁ%‘ﬁﬂé%%ﬁ%a n a human. The type of foodstuff or

conmesti bl e t oewighrest 4ceaki2aareeNEMC Cimafest Masiratiey tthe Nstitkture of digke d
includes any processed food such as confectionaries, baked products
i ncl udi ng br eadsS¥0RE 8k fioHEF SC, Ahlgr fifsapxidations— dhese figupes tshopingadn naan

e fruit bar 4o oG8R BENCOARALR SHECteS MRS o Rflibhed HIRTENG"

m | k- base20 pr odubesasyub. as custards, cream cheese, butter and crene
fraiche, sinmulated dairy food products such as margarine, olive oil-based
spreads, and | ow fat cream substitutes such as Elmea products, fruit and

veget abl e juices, aegahefhlFdatlires SPHE fvehfioponated soft drinks and

non- aer at ed dri nks s'uvh—a's—sqtra'?rres—, soy'a—m-&g, rice mlk and coconut mlk
and the |ike, pastas, noodles, vegetable, seed and nut oils, fruited oils
such as sunfl ower oi i ve Oi hazel nut, and
sesame seed oil and QG 1O OXIgieiNg A SUEIACe SeQI0R1q Gnel @ AYehs i ce cr eans,
iced yoghmgts and the like. A suitable effective dose of an extract of the
invention to be included in a conestible generally lies in the range of
about 0.01 to about Aficstragbegt dlithevievesttion is.agmethdd far atidining28unfapekg body

U 20 gl k. LN sl ' S5 SR Saishpvathodi uiaing S s BERRBl ¢ i o
doses, e.g. ti@athiertiof henSiScaRPb ¢RAHEPBR @@dizm@yatnﬁ&g}efrgr@h@iid&ﬁggt 0]9“

the invention there is provided use of an extracCt sel e romt
Tabl es 1 - 245aidsyriagegagioncul ar those of Tables 25 - 30 for the

preparati of a nmedi reatnent of a disease selected from
the gr oupﬁ;onsi sti ngé%%%gfbicf%osrmﬁaé&@yo PAF4H ovascul ar di sease and
obesity. Thuse tBefitiFhd¥eov¥f SRIHiXA tad group
consi sting of AVOJGBa[S'gn( 65) 04 100)§A®%£rg%ggé%f2rg)é%t4(s\g}d§ﬁ Bloafiet bit®
AV016BaSu( 65) 09( degtly aversBEaIS 8580 and100) g, AVOL16BaSu(65)0 1(100) ng,
AVOl6BaSu( 65) 04( 100), AV016BaSu(65)06(100), AV016BaSu(105)08(100),
AVO16Fr Di (65) 04(100), and AVO16Fr Su(105)08(100) for the preparation of a
medi canment for the treatnent or prophylaxis of diabetes and/or related

di seases. Additionally, there is provided use of an extract selected from
t he group consisting AVOL6BaDi (65)04(1 00), AvOl6BabD (28)04(20),
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as well as successive extraction nethod, at roomtenperature as well as in
soxhl et apparatus and related liquid-Iiquid techniques followed by

| yophi | i 2810i2006/090201 Successi ve Extraction: Successive e®CraBroosnoobssom bar k
of Term nalia arjuna was carried out @sing soxhlet extractor. The sol vents
used, were based on their sequential polarity starting fromnon-polar to
pol ar, viz; Hexane, petroleumether, chloroform acetone, ethanol, nethanol
and water at 650C The detailed process is given below 1. Wigh 100 grans
of powdered plant material into the extractor (Soxhlet extractor body) wth
the cotton onethe betdrahphisd bé high eraperapparanneslingovkichvis carded ogh on t he
top. Add 1000 ml of solven start with ane). in.to.the round-bottoned
flask and place ian %ﬁigﬁh‘geaﬁgﬁré{e&ﬁa'ﬁ'&r%%%é?&Hi'@e%“BQSP °Po it. Add
100m of solvent ov ’Bﬂa"s ial~d i hioxidizingl sbhereXt r act or
on the flask, whi che:ﬁ%é itﬁﬁSttur n%clgncr?ét’?%g“smhbﬂglgﬁg chcl)ﬁglggsff@ . Let the

col d wat er ci canl e ecarmiuctatu@ss by dnn thernal opxidatien, OF o8 tehavatatherm@d set up
fits tightly as, i%iﬂis fabricated as one set. 4. Switch on the mantle and
set it at B5 B¥JAYAR- vapors of the solvent fromthe flask woul d pass
through the inlet ofTkagirexiraae Ii?,rca'r‘ﬂéd}@ut ko Rt tocatsternae xidizeel rastensed

(distilled) Solvent will get collected in the Extractor (body) thus
extracting thef tenBismbayef mbinh is.thEk annsghtfaefosming aRaPSINGPXide VG| et el v

oA T A A, B it

Continue the gxts@fphasefor 8 hours, 4-5 cycles per hour. 7. The extract
collected in the flask is concentrated by vacuurn_ql%ophi | i zat i (H} 8. Fol |l ow
the same pd ocedure abloagenes, thie fissthaseysialso cABIGHLPVLSP 7§ BARIRINANin t he

sanme order. Petrpleum er..FEt im‘? HHidhks, Met hanol and
Water.Il 1. Di rgéiﬁﬁéj?lﬂgq%o{?gg% Q%ﬂbﬁla%igeagg%r ex%?g@%el onlproég'dure with 100%
et hanol solvent: 1. Weiegld, IWQughametaid fremtdciatbss! ehthersueataloXidizede cl ot h
bag and transfer it into the extractor (Soxhlet ext

) _ rqét or bod%p. Cover with
cotton on t here@ipn of te 8iGe fayer raustgomaininggliathrasheld RICkAGFSAN9ench of
the vapour inlet tube, )y 2 | ] t | . et her)
in to the round- bottgrar%jd mrggsifg)lénébﬁpﬁ;lcgt)rtégé)dnﬁ({%e{osnaﬁ{elt e&%@}é&faﬁ%@ fOZW
ceram ¢ chs ps digloéationts. widid the08iGeflayws duento avkatticeh panemetsr ahismatchwet t i ng
it. 3. Place the extractor on the flask, which is in turn connected with
t he condenser beiWegri the cold water circulate continuously in the
condenser fromt . : i $-Sic tel i dhidrSii { as one
et 5 Sui ton o REbnrpd T8hioMuplchis thRRA Bythe hid AT CEbGRY
sol vent from t hefrbiatbls supfakcd dueaisg thaoxidizing Hermal éeabmhenh@ndxt r act or and
w Il get condensed. The condensed (djst g_l e Solvent will get collected in
the Extractor * bb@yndsslyingsemalpdengf Pt Rinds fromit. 6. Wen the

plant matgpial is ceypl ghelyioh Ithed \é&gf&t?o{ﬁé‘er‘éﬁsthe'nhev‘@df' adefhrdsdlged in
the flask™ " This process 1's continuous as long as there is stable heat and
wat er ci rcul atthiekness rabget ivhich tdreespdndsdo it apparitornotidisiocationsycl es per

hour. 8. The extract collected in the fl i entrated b
Yophi 11 zat o, b BheSREONE PSS SamesoLiATaE (P SRotuvse: ARARY SEEUent a
room t enper at ‘hfor %%‘({?"%Q?B\( KRG N oxldized] Pieh adrehtet dupingetred fipdtant

material into | ask and cover the mouth with alumnumfoil to
avoi d sol vent phagpor ati on. 2. Add known volune (500 m) of 20 % ethanol (100

m et hanol _+ 400 ni ter),.solvent in to the fla L ace, . o the
orbital sBaker and sé¥S PX '@He%‘ﬁ?%(fe 590D JNH f%)o[ﬁﬁg%’@npﬂé?%{hgye f or
the extracti ngtrot%ct Epd Uﬁeérlyihg dAreBt tHERERSE flych dom pittiagciuting thet tighs ol vent

through 4. Centrifuge the filtrate at 1000 rpmfor 10 mns. Collect the
super nat ant artdmpebhtece annealingl tpgggme.i zati on. 5. Re-extract with 250 nml of

solvent for (2 x 2hrs). 6. .Centrif t bl L K . nl :~d0 mns.
7. Concentrate extrziﬁ{s %&qcﬁbed|{}‘&5ﬁ¥ﬁﬁ§e%}§%%mé% %@%@r{?&%%gtngﬂp‘ %rl?/ét abolic
Fi ngerprinti ngagdr filee t7eparngngguadbuiie suxfacecbsididdet papdi)ccdmpigesspai nt i ng
of all the direct and successive extracts from Term nalia arjuna plant
parts is d6ne Gg-eAFcediayerc/ Ms technique. |. HPLC Fingerprinting: The

pl ant extracts obtai ned by direct/successive extraction are subjected to
HPLC anal ysis. H gh Performance Liquid Chromatography (HPLC) is a techni que
wherein small quantity of the sanple is injected into a G 18 col unm under
hi gh pressure and the constituents are allowed to separate based on their
interaction with the colum and their retention time within the colum. The
mai n purpose of HPLC analysis is to find out the total nunber of
constituents in the plant extracts. The sanples are prepared for HPLC

anal ysis by dissolving the appropriate weight of the extract in nmethanol.

e o o . - M. 1INt S~ o o



4. Solvent flowrate is set at 1.0m per mn. HPLC conditions included

G adi ent chromat ography - solvents used are acetonitrile (solvent A),

met hanol wWeabasarv20B) and water (Solvent C and D). Ter m malritpzoas/pooass
extracts and HPLC Run Conditions: 1. Termnalia arjuna extracts: 1.
AV016Babi (65) 04(100) 2. AV0Ol1l6BaDbi (28)04(20) 3. AV0l6BaSu(65)04(100) 4.
AVO16Fr Di (65)04(100) 5. AV0l16BaSu(65)06(100) I. Method Set: Ethanol | |
Pressure Limts: High Limts 4000 psi Low limts O psiProgramred Fl ow. Punp
Mode: G adient Accelerated to 10 M/mn in: 2.0 mn arﬂ/m'n/[ér?ix\{rjg)S A
Acetonitrile, B: MThmhigh tadpasatuse @neaénmqﬁéheéegpﬁ Rhasg;3lioussthe

Vet hoa St .~ KIyroReE Ged T Ceespidia idor ipfG P ARRA BIOR) 3, 1

limts O psi &yquigengged| ow. Punp Mde: G adient Accelerated to 10 ni/mn
in: 2.0 mn (5n/mn/nin)A Acetonitrile, B: Mthanol, C.  \ater Eth
Terminalia arjuna eStuehexidizingwetsed lipws)tograals) an Pxidizad sgh ¢ hy |

Acetate_ 43 Pressure Lim.ts: H L ; i ey '
br ogr aned Fl A4S AE HiTE. 2 At AveRidy B rRSCerh @t Bifidg Bl e o
(5m / m n/ mn)gillocAgehenitrile, B: Mthanol, C Water4. Terminalia arjuna

: 1. AV016BaSu(105)08(100) 2. AVA OFr S oS | V,. d Set:
g);t_\r/\z;: ter 12 Press u?Eili:x(_ur@rﬂ% ﬂlugwg_)ﬁ thenfvas pﬁ@%ﬁf"u bt %EJ\'RH']%) tafpgé%/gé ¥ ?t
Programmed Pl gys, PLOR- A6GSunich 3repk AERF & 36kl 180aRb/ Edripiigi g2 0 mi n

(5m /m n/ mn) rile, C. Water II. Liquid
Chr omat ogr aphyupss |Srectoiofwhicty cah ®evB)g. Fin Sjeamd nuningl oXEeda¥iet?Z oscopy,

is an instrunmental approach that &Ilovvs %&i t he mass neasurenent of
mol ecul esl0 Theehaan BiasSise Bipoarsh e SUPRULYERect romet er are a vacuum

system a sampl e i nihadiicicht APY GBical) d GRIE hafbramatsing vepsthimnal yzer
ese

and an ion detector. nbining t parts a nmass spectroneter determ nes
t he nol ecul ar [ayerghtthése leyersbeéingomcuads abyedl seals oy thesBigiest i ng and

measuring nol ecul ar igns_accor di to.theirt S33t Qs ' z). Run
condi tions used for I‘l%ﬁ\fﬂ'sfplﬁ%'%er’gﬁ? QK] n%gh%ajr]t%%trﬁgﬁggﬁ?&@éq gué%m
down. 1. QTr P! UWRNEufracenragioni 60 i asiial SiGevagerudod. aThe

sof tware usedg oJJrO E%rﬁ%@l gll%i sui S Anra yst. 2. The HPLC col umm used for

separ at i ons i s ogioBMISsUrfice rep@n $1045-11 Packed Colum G- 1 8, 5nm 4. 6mm . D. x

150mm 3. Colum tenperatyre i,s_jaintalne 250 rate is

set at 1.0m per m S ﬁﬁ.’%%‘%d???\%sﬁ]'ﬁcﬁ%ﬁgg %%godl? éﬁt C ler/%ﬁg!tj lglgg(r)"zgypr)hy -

?g' ?’ent S l[J);‘ed f%t_%l;cﬁﬁgtu?@ Lha&Mang $64ivastof Ble SIBE hayenlfrds qiitiegtduBngdhe wat er
ol vent 1.

VO 65aSu( 55) SLIbEAGUSN! HUTOERSIHISE GnTEais; dnchios HdBE ¥ T 1) o
AVOL6Basu( 65) 04( 100), A
AVOlGBZDl!JE 653 8&‘%’5@8)3,0 Qﬁggk%%@#‘gé%g%%ﬁ%égﬂ' éi% iéMsi : G%?n%lﬁ{e&%ﬁ)ﬂed

Condi ti ongyf oppahk. t he above-nentioned Termi nalia arjuna sanples: Mss

Spectronmeter QIfrap O MASS SPEC Config Table Ver .0 1, Fir.mwarg Ver. 1400
B4T0301 MBL1400 BsT(btmaﬂsiﬁﬁ@hhélﬁﬂeNathg pXigizgd rt%momﬁd Cﬁaﬁrﬁﬁbq%@c VS/ VB

Mass Spectromef el Wrasd Wnkly NEmSPleexidined regoent s
Model 027170 .ré@ogm?&ﬁﬁ%%ﬁt@@@@% start =0.0500 nin Mass
Spectronet er @hoaguinyR&Sthermal oxidation.

And a remainder 120 of the SiGe layer lies under the Ge-

25  enriched region 110. This remainder is composed of substantially pure
SiGe, with the same composition as the original SiGe layer.
In the second phase, a high temperature annealing is applied to
the structure obtained after the first phase.
This high temperature annealing favours the diffusion of Ge
30 between the regions 120 and 130. And this high temperature annealing is
carried out until such diffusion is complete, i.e. until the two regions 120

and 130 form a single and homogeneous region 140, under the surface



SPEC Start of Run - Detailed Status Vacuum Status At Pressure Vacuum Gauge
(10e-5 Torr) 0.7 Backing Punp Ok Dual Turbo Punp Nornmal Sanple Introduction
St at us Rewdyeosso9ome/ | on Path El ectroni cs On Source TypePTUNbmoSpioay Sour ce
Tenperature (at setpoint) 400.0 C Sourice Exhaust Punp Ok Interface Heater
Ready Mass Spectroneter QIrap 0 MASS SPEC End of Run - Detailed Status
Vacuum St atus At Pressure Vacuum Gauge (10e-5 Torr) 0.7 Backing Punp CkDual
Turbo Punp Normal Sanple Introduction Status Ready Source/lon Path

El ectronics On Source Type Turbo Spray Source Tenp ature at _se int)
400.0 C Sour axididthuregic®unp! @xwhigheis a%'eaﬁ%cé?%rbhe'i@y hl*Q*r‘re PR ilﬁg
=61.4833 mn PE LC-200 Punp Method Properties PE LC-200 Quaternary Punp

M ni num Pr ess{1&2 'b%‘i ). 0. O Maxi num Pressure (psi): 6100.0 Shutdown Tine
(mn): 999.9 Step Table: Step Total Tine Flow Rate GadientProfile A (% B
(% C(% D (% TE#1L TE#2 (m n%),(rﬂ/mn |
90. 0 open open 1 1. Method fonstabiizing@ BoRAING IiFeHgCe open open 2 . 15.0
1000.00 1.0 0.0 0.0 15.0 85.0 open open 3 400100000100000250
75.0 open50pen 4 50.0 1000.00 1.0 0.0 0.0 35.0 65.0 open open 5 60.0

1000.00 1.0 0.0 0.0TH@ 0in5@n’ﬁbr0p&mds3pen Qubvantageousn applisatien i Bh: thsanpl e

Type: Unknown Dil ution Factor t om Da | e:
Period 1: Scastgbilizatiosr o b?QQ@QR@I‘?{? géf‘%‘??n Fi ﬁ&' ngg%l %r@aec %%?I ment s
in Period: 1 P%Ij od 1 Experinment 1: Scan Type: Q M (Q) Polari ty

Positive Scan Profile Resolution Q: UNIT Intensity Thres. 00 cps
Settling Time: O. oommtwmlayecsbonoedmmther GATAIN m‘ﬂeélw&e/wqallawer% Step

1700, 00 11050 i 2@y SGchsePaRaa ks by PRt AR SIGE RO 2

20.00 TEM 40 QR 'sBO! Q@ud;thﬁe ONI'S: 4500.00 DP 90.00 EP
10. 00 2. Termg?]cg% ?P{tﬂ% extracts: AVO1l6BaSu(105)08(100),

AVO OFr Su( | 0S) O8( | ocs;ucancbnﬁmmsmsaus(um@tmtmmﬁgwe .C/ M5 Sanpl e Run

Conditions for all the above | on er. | gethddpss
Spectroneter Qrrap dNMAYS §9 Hflﬁ q%b @%ﬁ tejFllé&r?éf)orn/{gz?lclca@Ver MA01400

B4TO301 MBL14Q0yBAdE39Bplying an oxidizing method as mentloned above to the SiGe

15 layer of the SGOI structure.
And the oxidizing thermal treatment (i.e. the first phase) of said

oxidizing method is carried out on the SGOI structure so as fo form a

protective oxide capping on the surface of the SiGe layer of the SGOI
structure, for protecting said SiGe layer from pitting during the
20  subsequent high temperature annealing of said oxidizing method.
The high temperature annealing (second phase) of the oxidizing
method allows at the same time :
« the stabilization of a bonding interface between two layers which have
been bonded (by molecular adhesion resulting from a simple contact
25 between two surfaces which have an extremely low roughness)

» this bonding interface can be an interface between the SiGe layer
and the buried oxide layer, and/or between the support substrate
and the buried oxide layer of the structure,

« and the diffusion of Ge within the SiGe layer of the structure, in order
30 to reduce the generation of an oxide comprising Si, Ge and O (i.e. an

oxide of the general form SixGe,Ox).



Conmponent Nane Linear lon Trap Quadrupol e LC/ M5/ M5 Mass Spectroneter
Conponent I D QIrap Manufacturer AB Sciex |Instrunments Mdel 027170 - C S/N
M 10030Iw0i2nes/pmm st art =2. 1000 mi n Mass Spectronet er POTARMOBEBE44SPEC
Start of Run - Detailed Status Vacuum2Status At Pressure Vacuum Gauge
(10e-5 Torr) 0.7Backing Punp Gk Dual Turbo Punp Normal Sanple Introduction
Stat us Ready Source/lon Path El ectronics On Source Type Turbo Spray Source
Tenperature (at setpoint) 400.0 C Source Exhaust Punp Ok Interface Heater
Ready Tinme fromstart =2. 1167 m n Mass Spectroneter QIrap MASS SPEC End of
Run - Detail ed Statud/&thod far Bpading At Pressure Vacuum Gauge (10e-5 Torr)
0.7 Backing Punp Gk Dual Turbo Punp Normal Sanple Introduction Status Ready
Source/lon Path El ectronics On Source Type Turbo Spray Source Tenperature
(at setpoint) 400.0 AnSleeF eeviwta éétls Iamncéli@d of eid aneritleatiera BeadingTi ne
fromstart =42.9333 mn PE LC 20 Met hod Properties PE LC- 200

Quat ernary Punpeinad ﬁﬁﬁ@*ﬁ@s@yﬁé“ﬂtbs@ )substﬁmxlawmd@s@uaéew@?r)duomroo 0

Shut down Tiare

wate(rt ) m S ia, Wity Bhdiamy psficEPes feBliotbd SR s st out /o o
1.0 0.0 5.0 5. &%Sl@@@&y@mmsltolfo&nmﬁhé@uﬂfa@e @e@oﬁcﬂs&:cDSB:@e Gyepen open

2 20.0 750 00 1.0 0.0 15.0 25.0 60. 0. open_open 3 26. O%WS 0.0.0 5.

70.0 25.0 operﬁl&xeﬁX'deslGYQr 20 e exidizpd Sise layey iscthenoh withsthen. o

750.00 1.0 0.0 0 open open Anal og/D| gital Converter Properties
Interval (sec): L%&Q@g%%?e (pts/sec): 5 Polarity: Bipolar Channel Sunmmary

No. Nanme: Interpretédd Maxtmepﬁlndtloﬁca‘he oMidiziegpmetieat \Whiould Yodfeeapdy (beol t s) :

St at 100.0 % 1.0 Used f Kk
i ut on ot drarTied GuBGo0 e hecmerReh UGS LA g @l BEG BBTEE! Scans
in Period: 149p. kel Y ov%%ﬁé fJﬂnﬁ%,orPquherB@eeEpé Fiofentarfhde BeidiAdr 1

Period 1 Experinent 10 Scan Type: ol arity: Positive Scan Mde:
Profil e Resol utigom @hichuslcompusedxiftSiOZhres.: 0.00 cps Settling Tine:

0. 0000 MR P o 5. 007 : /Wd 0.10
Start (gsrru) St ggs?an%@arpﬁ’@g?sbgg@eﬁgg\ﬂ%%{’%%ttoé?% O%e‘é)gt 917%@%8” £ho ngu
6. 47 66. 65Par aftfle TRBeHGIRIdRbriofHee) MBkd khvédds: théO0b8Rding of such

15 layers.

Application to a Smart-Cut™-type process

As exposed above, the invention can be applied to the bonding of
20 a SiGe layer with another layer.
Such “other layer” can be a substrate layer which corresponds to
the base (or “receiving”) layer of a Smart-Cut™-type process.
In a preferred application, the SiGe layer has been oxidized so as
to form a SiO2 oxidized region on it, and before being bonded to the
25 substrate layer this SiGe layer is implanted so as to form an
embrittlement zone in its thickness.
The implantation is typically carried out with species such as H
and/or He.
The oxidized surface region protects the SiGe from undesired
30 effects during the implantation.
These undesired effects include in particular :

e contamination by hydrocarbons,



TEM 400.00 GSl: 20.00 GS2: 50.00 ihe: ONIS: 4500.00 DP 90.00 EP 10.00
Exanpl e 3: Determ nation of the bio-therapeutic potential of Termnalia
ahuna extweeb&/09n201 Anti-Di abetic Potential: Acute gl ucese/Bleveaiocons after
meal ingestion are associated with a Mariety of glucose-nediated tissue
defects oxidative stress, glycation, and advanced gl ycati on end product
formati on which have far reaching structural and functional consequences
for virtually every human organ system Lowering glycosyl ated henogl obin to
| evel s that prevent or delay these conplications can be achieved only by
reduci ng both pos? prasibieachanaeling thaigwplilss e geatadsby lienddratididn the

reduci ng . o thaignpLiss e geatausby lim
absorpti on. Thus AR P0ME G0k IPEotAT SR AR Foweh HHngsbint i on

of dietary carbolSiGedtgsr isnadésd émoapmt@émﬁnm@%heﬁ@ﬁ%%fmdag@l cemi a.

Therefore, a - G ucosjidase inhibitors are prom sing drug candidatesS in the

treat gent and pr evenT'i‘%!"PX&‘iZer sydacss regipe on the Sﬁmlqygsaearrbg bsedias a
(i gosts on and-2paaRg: aJedatb? the IRRERN, of e el SR e Rer

post prandi al switgéhe substoated Igyercose | evel s without |oss of calories. 1.

Al pha- gl ucosi dase az&g% Al pha- (3 ucosi dase hydrol yzes the term nal,
non-reduci ng 1, 4- 1 i nRETNEIKY. Bigsusgse Pxdicadgegian pam allsade tgmoved

al pha- D- gl ucosss t; i >t 1 Vi | t erddned b
measuring the ﬁ%dtgggﬁﬁlﬁﬁéﬁ%%%ﬁgr?%% gtrm %O@rﬁ @é{;ﬁ% 'b@lgﬁtggh@h’l%olﬁy%e{s of
p- ni t r ophenyl -wih e glubstpte tayes. keswélt basdehe ehaiasanefiorPoRithd oRkRERY - a -

Reagent s: ot assi um phosphat uffer 0.1M pH 6.8 PNPG 4 ni M Sodi um
car bonat e ](SJ.DZ H9'BSAS 012 Fg%OFGfP?BEﬁ e?r'éeEr'ﬁXﬁr’EefrP.n?lﬂ“ﬁi undegired, effzcty of
Procedure: Bufiffilantaf@9 ™ I nhibitor - 100 mM Enzyme - 25 nl |ncubate at 37
C for 15mins PNPG - 25 mIncubate at 37 C for 15mns | Read absorbance at
400nm c. Resul ts andf b susfecemxidined esgioneisaremaliade befors thiarrling,’ sush
Termnalia arj [ d frui xtracts assayed for_their

al pha- d ucosi J%@%%ﬁﬁﬁ%@ai%ﬁ@a@@% %ﬁr“@ﬁ&@@@% attF git¢hiRg extract showed
dose dependent decr eafesubstd bi L hd, ot d i s defined as
t he amount of extract requi rgg@g&gg%lﬁﬁlﬁﬁ%??nﬁs%éﬁ:@ygﬁ?g% activity.

It was fodRd that alAnd the susteate davsir can itsgliube cobeneddbyhagluide, before

al pha- d ucosi dtﬁ%%oinpmgbi tion potential than commercially avail able
acarbose, as indicated by I C50 values. (Table 25). 2 ducose Uptake assay:
The deoxy-gl ucose upifitkahasmalaimatibalarelbondilg, 3AEPRHsBRUERT 3tdob) ol P L0
identify the extractsk,bioactives that hel ps to increase the glucose uptake
by the fat cel¥Barttyyli eft¥hf PEAGess BT Tarried eut éCleavingi at thedemvsittiamentcr ease

in the rate of,g i sty . ; duri.ng t hei i
fom pr ol | fer aoreetpaB AALREISh S0P foShBIREN by BBt oo oreen and
Kehi nde(1905) first Apehomstthatindertioat incanShisentuBMaypd siebbss e the

hor monal |y inducr:_fed to differentiate_into adi pocytes over the course of 6-9
d. The assay wiPST9fH \A REYGESS1PNs P itoR (oF “dempt d éaver adthout havingitbl hel p

Si mul tancous ¥ ou TR BopReRPhEer R Bl oPhEPRRpL or st or age of _ener gy.

Tritiated deoxygl ucose uptake by 3T3-L1 is one of the npbst accepted assay

for the invitro scre nin I:aé:tive inciples wwth anti-diabetic activity
a. 3T3-L1 cell cultur&&l mgﬁﬁéﬂ_ﬂﬁﬂ@r e cultured in DVE-F12 nedi a
cont ai ni ng510% FCS, NEAA, glutam ne, antibiotics, anti-mycotics, etc., in

an atnosphere of 5% CO2 at 37 OC. Fibroblasts were cultured up to
confl uency. Subcul t Thedolewisgoemarstionsrarel details toacsrml sll e Aspeoipof n- EDTA

[ uti t . t. ti f the fib | ts t di t
Dt e ont i ot S MhverPom i BV BheBhy ightinast SPpts et sk on dignacbse (4. 5
gn litre) contaifatagegidnmesl Al sifGéS@géF,ylméthaat 'ﬁt%%illﬁmbg’ m‘étﬁ&é Tor
. e e

dexanet hasone, 1 ng/m insulin and 10% FCS for 4 S were
cultured in DREMIIABHI a with standard pre-descri bed supplenents for the next

6- 10 dayszn Cel | s n en at | east 95% of. the | s showed an
adi pocyt e3%henot yﬁ@%%@%uwleﬁtégnnh%\fe Bi PedCanehiiEtion qfhéﬁtg detisiken up
for gl ucose uphlakds sisedi &S avhadis fdr%ia%%‘iaﬁ%&é@%@scr%ed“ﬁé%.'?rICSW re

Distribute 50,000 of differentiated 3T3-L1 adi pocytes 1 n each we of a new
96 wel | such value of the Ge concentration is not limitative.




pl ate. Incubate with KRH buffer at 370C for 10 mn. Add insulin 10 nM 25
nM and 50 nMto the respective. To the experinental sets treatnent was done
wi th or wohoestdoomul in 10 nMin presence of test conpoumrdT(BB85/0006%) . This
was followed by incubation further at1437C for 15 min. Wash the cells once
with KRH buffer. Initiate glucose uptake reaction by adding 0.1 ni M 2-deoxy
gl ucose contai ni ng 2-deoxy[ 3H glucose (final concentration 12.2 kBg/m).

I ncubate for 1 hr at 37C. Term nate assay by adding 40 mM Cyt ochal asin B.
Wash the cells trice with ice-cold KRH buffer Solubilize cells in 20 M 1%
Triton X. Incubate for 10 mn at 370C. Count radioactivity on a mcro-titre
plate radioactive COU@%/@IF’Z@% tlf@ﬁ’rél?r%g?rﬂ&{ﬁ%iis?ﬁ%&s%i“ @ ucose upt ake
activity was anal yze -1 mM deoxygl ucose

cont ai ni ng deoxy-tritiated-glucose containing 2.2 kBg/nL.. As seen from
Table 26, direct extract of T. arjuna bark with 100 % et hanol sol vent

[ AVOL6BaDi (65) 04( 1001 Qfidigig &érmﬂlatf%mqnhd@n e gagiedn oab s @e doy

i nsulin and 2. QxR M| i est that
AV 6BaD1 (65) 040 a0 RaRs ulh okt MEHhR carBa TR Al oM Rf¥eetnasi 1y
potential : Studinsspieve denonstrated that central obesity is nore strongly
related to lipid/lipoprotein abnormalities than is general obesity. Cbesity
may confer cardiac dysfunction due to lipid accunul ation in cardi onyocytes
and al so induces typa | Indkdef 8. ihdIRSFeAMNRIRESS B} e RRREY! Sihagt of i 1 e
in obese individuals are inportant, because they may be responm%l% or
their increased risk fofeg@mndi ovascul ar di sease (CVD). The assay is a sem
guantitati Mg et hod used for quantification of Adipose differentiation and
hence the ]I Ipid and triglycerides contents in the cell after thestinulation
of the cells for diftyenidsed o) iR B8RSR ARATAPEEAGHReMs O Bt
extracts. a. Assay Principle Ol Red staining i1s a sem quantitative nethod
used for quant$d 84 fulfil sinulianeasdy e tenditionst i on. Staining with

oi | -sol ubl e dygs . on.the great oluhility of the dye in the

| i poi d subst a_nce@%%gﬁ&l%ﬂ ﬁ%cﬁgﬁglom‘;fﬁ%%'é@ﬁﬁ}’?rc%@'%k_’%8’!'9’&&9999@4” Red O
s a lipophi I c fahiny@ ehpsihg alawhid £a¢ pritdofind LRbEHARGice HHém
quantitation of Iipid can be done follow ng the extraction of Intracellular
l'i pi d wi t Hoor ganPRENG dufiRgthe sidbgaguent secanckphase,esti mate | i pid and
triglycerides co ' he.cell, .after._plant, extract stinulation of cells
b. Assay Prot ocof}[‘@%@‘%@ 9 g FE'S&X'%IZ‘%%ﬁyrf@yeoﬁegms"wt|r§mﬁém thifi t h t he
differentiating sadu iANGrasit riactrsmath IHEE: angh t t 37 C
and 5% CO2. The nedi %lm was rt hen r errrgy'ed after §2§h'lhé}ﬁgrr?3 tfﬁigle(éﬁés Zr%g%

di fferentiating RRUPSRANRIRY tthevappafitionef dislocatiomse kept in the nedium for

anot her 24hrs. Post 48R@r y e. t he,.nedi um wa nmoved and. I nsulin
only medi um ( DVEM Fi %Hf?\‘%%@&%%qﬁs‘%ﬁw jv EO%ﬁbg&hﬁo{cﬁ@r@g 'FS‘PQ%@? kept
for24h. Past anhibmaifimtmsdinmdﬁﬁeaﬁdidiié’d@drf@&é’r%ibn@frtﬁgs%éi ni ng
was performnmed. C.Nijh_l _Red OStainins: Total volunme in each well for reagents
is 500m / wellYernvERiSdS ikBarisHsy velbsiiteddpr 8 SiGedavertarprising 2086Qédr i ce.

For fixing the cell =T I ith 4% Formal in. .Renove
the Formalin and aganﬁ%\;\ggﬁﬁv\ﬁ H?@égﬁé\w %lér?é%o& tﬁ?aﬁ G %’Cﬂﬁe(b‘r?g'%d o

i ncubate it wis HODhengsteims f-orthishvaldé thing s WS ikl firad TBigRd |yRsh
itwth PBS and dry. it f85 éoﬁjm nutes. Add 4% NP40. Read absorbance at 520nm
in Spect rophoCBMEIEING @V7&E&8I ts and Di scussion: Anti-obesity assay with
3T3-L1 cepbs showed that Termi nalia arjuna extracts showed inhibition in
the lipid accunul ation. As seen from Table 27 Term nalia arjuna bark direct
100% and 20% et hanol * exXdersmraiion A¥e 6Babe &k st AQHON ardicAQSiEBaDi (28) 04( 20)
extracts showed 76.3 and 64.3 % inhibition as conpared to control. In case
of Term nalia arjuna successive bark ethyl acetate, gluey acetone,

non- gl uey acetone, Ppt ibi r ),
AV016BaSu( 65) 01(100) gaé?\y%ggg%%?g%bﬁoo Ir;tsgétm}/géggg%é%gﬁ%%ggand
AV016BaSu( 65) 08f With) a gaeenainhudget correspodtiry tGahe fobbatihn 49 Asardcd7. 9%

i nhibiti as red. to control. inalia arjuna fruit direct 100%

et hanol eX ra8’t§'{a%8’f§§\9h‘i°é§§’éﬁ‘?3186§@ve inhibition of 41.9 % nhibition
as conpared to cont8@2 id\sipd¥edVin i O RN a
conpared to control . 3. Cardi ovascﬁ(lgg?é %&@ggggééégéﬁlgg@éﬁ%lfsegibéroﬁ is
associ at ed wi EPMROgitieat is -nofamligsedrby rthek expositibar de chighotemparasture

cardi ovascul ar di sease. High blood triglyceride |evels alone do not cause
at heroscl erosis. But lipoproteins that are rich in triglycerides also
contain chol esterol, which causes atherosclerosis in many people with high
triglycerides. So high triglycerides nmay be a sign of a |lipoprotein problem
that contributes to CHD. 1. Cell Based Assay for checking levels of lipid
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cells were grown to 80% confluence in DVEMF 12 nediumw th 10% fetal calf
serum 2nM glutamne, 1.5 gm L sodium bi carbonate and anti-nycotics and
peni ci | | iwoaneb/®broept omycin at 37 Cin 5% CO2 envi r onnerCT/IBEEN00844days of

i ncubation the medi umwas replaced wwtsh DVEMF 12 nmediumwi th 10%

| i poprotein deficient serum 2mM glutam ne, 1.5 gniL sodi um bi carbonate and
anti-nycotics and penicillin and streptonmycin and grown for additional 24
hrs at 37 Cin 5% CO2 environment. At the end of 24 hrs to the extract

treated sets Terni nali;al awéuna at concentration of 0.5 ng/m were added
wher eas the cofeaEnents)vhigh dnakesaif partigulayly advantageoms@monyethars dbat i on

was conti nued i1 ; [ i cells re washed with
T TP e e8GRl PSR ENOND e ilohRaL AR )
OSt ai ni ng: Tot abondingmeirposesach wel | for reagents is 500m / well. Media was

renoved and cells wer e \%ashed wth PBS thrice. For fixing the cells they
were incubated for |FOWYHPYROBEHRbiANINGEAD Pxidizrd Fuiface regiamwhigalsn wash

w th PBS tw cezorhigh e | | ) oy j | stain for
lh. After Ihr Qmeesﬁgﬁgstlg%ﬁvﬂaﬁgb%%ﬁﬁ??av% ‘?W@até’ﬁééﬁ’raw‘g ré%fe i3V}

m nutes. Add Adi§ferd. oxkdiaihgabeomah icmtaent2 0nnS GOISpadrr sphateeiviich d.
Resul ts and Di\@éussi@@i ﬁs ﬁeeln f.ﬁﬁm Tabl e éls Termnpalja arJ una extracts
showed nar ked ‘U FULY denfical(Witthe skrface HCelayers haninghe0%xBehcihet r eat ed
cel I's. Term nadyidizitlg tHeamaRtiea Si$d r - u (130) and
AV016BaSu( 65) Ol_lgfl(_)O)g showed 223&/?%% @%L%{/'j? m‘% g?ﬁﬁ%&ﬁ%go aéqi}ﬁ)t%% %@nt rol
set. Term nal idiffeinaky theireespective dempetatarss(tAeed GBaDetAG)¥AHaiAg) inand

AV016BaDi (1%8) Qﬁégg%gé%gpgggg%é’@o@d 28% i nhibition in the | evels of total

| i pids as conpare set. 2. HMG CoA reductase assay:
3- Hydr oxy- 3- met hyl glTHe thickrie@e gy WRIIAd tﬂ!@c&ﬂpbsiﬁsﬁlLtﬂf}\}g_%eoiéizé@?e{;i'ohﬂ
hway. H COA

commtted step in chol esterol biosynthetic pa reductase the
rateliniting S¥I@RPSEN PR egebisisiclire|afieir is ymerheal itedtimenbecone t he nost

successful drug tre i ri,n tal plasma gholesterol, |n
particul ar LDL-chol esﬁ%ﬂpheémj %aﬁ'eg}’%‘ﬁcﬁ%%?h%@fﬁ%&n& d8say is
based on the artiatlaofronf AN ONEIRsIAbSIGeef the axiaizéa%ggﬂg?datf ation
of HMG CoA_reductase. fromliver mcrosomal fraction. HU> CoA reduct ase

HVG- CoA + 12 NEDBANSItgn: tempevailighasld be Nigfiped fore towi oxitizing diiersdPH t o
NADP+ is accompa '%ﬂﬁll\?éa decrease in absorbance at 340 nmand is directly
proportional to the CoA reductase activity in the sanple. b. Results
and Di scussi on: The Foot ehéinadl dfeateremitsakhricar j outa Ve diHiecraafdh et hanol
and 20% et hangl extrac%g AVO%GBaDi (28)04(20) and AVOl16BaDi (65)04(100) were
checked for t s3ie SuHaee gxiizadhragien fmest entheSiGedayerofitbend t hat
bot h AVOlGBaDiS(ragﬁpéQ,@%ij_ AV016BaDi (65) 04(100) showed 93% i nhi bition
(Tabl e 29) and 63. 1% (Table 30) in HVG CoA reductase activity as conpared
to controlOset. 4. Amd femrbemalstantmdhis Aatriedc @t eungst enisi Bhnsifioh he

Term nalia arjun l,Lant .extracts determ ped by screening the plant
extracts in v#etrpﬁe'f%éwec;}ﬁ%tsﬂa?%‘? P\flf\%i??dt W'%%&W%’éﬁi&m%s@ﬁﬁlﬁyﬁr@é?@p@. a.
Experinmental Beueiure boﬂ?ﬁis@@'é@a%&@a§%@%eﬁ%r£f@ﬁﬂ%itC%/ea{,qﬁ. 2.5x1 05 cell

C

per M in a 24 well plate. The cells were allowed to at for 2 hour
bef ore addi ng the ekiguietZshaws thatriberitarsiticonteaipdratomg/wds bdBvdepUT5@f t er

Avo16Basa( 65) 007 108 C Tt esnesfBTed abpve BBt facbyatiome cel
vi abi | i t y2swasofitieethermaditraftnesnt2 S0NAIH. 5 This ﬁ@@a@ysr%v% 'théﬁ%ﬂsigﬁ@ﬁ? at a

cell density of 2.5xI G cells per m. Add of "the Ascorbic aci
Terminal i a arYeawekmaiked. to final concentration of 10 ng/m . Incubate in

5% CO2 i ncubator at f 4 ! rypsinpze cell. Mx wth_ 1 part
trypan blue and 4 pgﬁgs%géqgjﬁvaégggﬁpr% %egf%vﬁsome E’HF*@G%B‘XI%SW&Q i abl e
celI's by counoxidgethegiehlof 4 [8iGehrset AopmpriiRAROB USe ( B8N ViskioR 68! ! S)
and the ones that has excluded it (viable cells). c. Results ang

Di scussi ons: EMRREMUrgHIne RAMinr rarmahtreaimertpEplied|to sheuSiGe Tayear | una
i t hyl at 6q: , { .
ZE/SEESBZIS\JS(%E) 0)1/( 188?5'%%86%/'?#@ﬁ?qﬁ\ﬁ%gﬁgﬁéﬁ%}gm—g%ﬁﬁgﬁ? IQQ?V%tQ; fere was

decrease in tdieceomtiralitycmlriesponds tatik iransitien fompeatek. vi abl e cells in case
of drug treated set as conpared to the untreated set or the cells with DVBO
set (Table 31).Clains: 1. A nethod for treating a disease selected fromthe
group conprising obesity, cancer, cardiovascul ar di sease and di abetes in a
manmmal , which conprises admnistering to the said mammal an effective
non-toxi ¢ anount of at |east an extract from Termnalia arjuna sel ected
fromthose as defined in Tables 1 - 24. 2. A nethod according to claiml
wherein the disease is obesity and the extract is selected fromthe group
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AV016BaSu( 65) 01(100) and AvVA 6BaSu( 65) U4(100) or a conbination of two or
nore thereof. 4. A nethod according to claim1l wherein the disease is
car di ovaswolars/dp®ease and the extract is sel ected frompCnaBOSN®644
consi sting of AV016BaDi (65)04(100), Aw0l16BabDi (28)04(20),

AV016BaSu( 65) 09( 100) and AV016BaSu(65)01(100) or a conbination of two or
nore thereof. 5. A nethod according to claim1l wherein the disease is

di abetes and the extract is selected fromthe group consisting of
AV016BaDi ( 65) 04(100), AvOl6BabDi (28)04(20), AVOLl6BaSu(65)09( 100),
AVOL6BaSu( 65)0 1( 1b0)aglditisvote Basu resaemenioof nigicknees 68k ig enydized

]
and’ AVGI 6P+ Sut 9008 879555 10N ol melerect = PRelo SR FTR A By ¢

met hod accor dpRgehv@tiohabiMmte Wi irafrabgvediriias fori sheli @tidized regloegifoy and
cardi ovascul ar di sease and the extract is selected fromthe group

consi sting of building Ba®or&Y) ofiawe)2.and AV016BaDbi ( 28) 04(20) or a conbi nation
of two. 7._.A nethod i [ - WeRE sai d
freatnent To a propMiEdets engrdt Bt Ugpst ke Chrebponds (VERRIEDE 2910,
use in the treggisRMontrishgISKRe0E (sftaetive thdexashdboait gr48)p di abet es,
obesity, cardiovascul ar di sease, and _cancer conprisin t | east (gine extract

[ a .
i sol ated from Ter mi n&ei HoBirhanh pashef SBissLe® PPH@ISPﬂag% tpj @7 XidikCapl es 1
- 24 in adm xtur. i N =& carrier. 9. A
formul ati on a%%@?ﬂm%@? gf g@% @g%#%\(&ﬁ{ggy(ioﬁ%Pﬁgf ?'?‘e tment of diabetes
conprising at | east Theeloawdrr agtves ef ebeedrdphoshoivs treodpickoess <fi oxjdef
AV016BaDi ( 65) 04(100), AVQl6BabDi %8%04 20%, AV016BaSu( 65 09(%@0%‘. "
AVOlGBaSué%S) formed®rya RyBYSEa 8§ ( 851HCHN 66) HEPEAMBERSH 65) BUTUIE80) |
AVOL6BaSu( 65 6as X0 \ONIS AR HhEOSYideand
AVOL6Fr Sugl %g})ﬁ%rﬁq%e&téggéa co#%ﬁ’r%ggsi %\rﬁ@f%?\%\/’% or noe?éétt@ﬁreeof Q%Ige A
fornul ati on adoonet ran 3 dbdes mad Elangss avithn thehdempeaaivestofothec dngyaral
conpri sing at e'ilst one extract selected fromthe group consisting of
AV016Basu( 65) HSHBEN AV016BaSu(65) 01(100) and AVO 6BaSu(65)04( 100) or a

conbi nation of two @by TRE QhéMesIPsatident AfftRE Mk piRiseAAONtbNRY &ioowd,ai m 8
for use in the treatnment of cardi ovascul ar di sease conprising at | east one

extract sébeciwderf 8D ishdesitedugs thengiaterial gf Bie swtasBardZed)egicnod)the
AV016BaDi ( 28 20).. AV016BaS 09(1 B
conbi n:ti (()n L%ﬁé&?agpr Pe aﬂﬁ\%gﬁea%?gpk &ggnﬁ%%%oﬁﬁja%{goé\z %n#gér%g)r&o;i ﬁ1 8

for use in theHiseatMapbveTa ahamition aenmperadirg eaidl eastitioneteexperatire
selected fromthe group consisting of AVA 6BaDi (65) 04(

100),,
AVOL6BaDi ( 28) Giefinng, aal 63@9@(@55@@@%}'0)qnd@m@éat%w'ﬁ?@)ﬂ?mﬂ@tyre,

AV016F 01 ( 65) T80y Gy s X e PRIV Otibe (MG U gifSlene

formul ati gp ageehdiong ard chaihig tempersturen ddmeainr estioventsaid  taabitibes,
obesity and cardi ovascul ar di sease conprisin @qt) | east one extract sel ected
fromthe groupe®peEatyts, hese Sz\%ﬂ%@étﬁll%%%wmg ) and AV016BaDi ( 28) 04( 20)
or a conbination of . : énﬁ: j FALPgehfndhy &rRelfow! aims 8
- 13 for prophyl act iﬁg\gﬁgrequﬂlgf\ﬂha?ret ggh%péﬁﬁg pr epgr at?’g{n of a

phar maceut i calduripgnB0 ahinatesc digweverngubh idugation isnhot aslgvitation erangt fdreast an

f the i i on, har. i cal l bl '
{her ef or 6. 16 ciigreok chigsions (1 YERRIRR) HRTS i S GRS B FREVR)r oup
consi st ngi?f {Wﬁé%@%&%m‘eq& A HeraBiRe tBigthanact eri stics shown

in Tabl es conesti bl e conprising at |east” an extract from
Terminalia arjuna sélsaneexampte,tthe gppligant oras statemnioedt thet extthe@@al havi ng

the HPLC and/ terist] in Tables 1 5.24.48. A tibl

according o dAED) EoiRs PuF 5 B SIEadRA ranpided 230568 qfrpds! '™ ©

prophyl axi s Ofmﬁ@Flé‘serat JSh°CA fr8aBSd Bincoagiesd Bite 1ayee vithivul hotiesablesi ng at
0}

| east an extract r use in the prophylaxis of cardiovascul ar disease. 20.
A conest i bl e atislocations eropittingi m 17 conprising at |east an extract for use

in the prqphyl axis .di abetes. 21 ' Ik L alm 17
conpri si n§8at Ieastogéﬁs lﬁﬁ?Fé@‘fnW%W%ﬁ&%ﬁﬁﬁh%eblﬁégﬁ@%gﬁpg%% 88@'{'3%“{6\9. 22. A
comest i bl e acaqgritagilikhgGhainddlot £SEDI cnfigrisiig barisSiGalaget.r act sel ect ed
from AV016BaDi (65) 04(100) and AVOl6BaDi (28) 04(20) either singly or in one
or nore conbinations thereof, for use in the prophyl axis of diabetes,
obesity and cardi ovascul ar di seases. 23. Use of an extract selected from
the group consisting of the extracts having the HPLC and/or M5
characteristics shown in Tables 1 - 24 for the preparation of a medi canent
for the treatnment of disease selected fromthe group consisting of

di abet es, cancer, cardi ovascul ar di sease and obesity. 24. Use according to
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AV016Babi ( 65) 04(100), AV0l6Babi (28)04(20), AV016BaSu(65)09(100),
AV016BaSu( 65) 01(100) g, AV016BaSu(65)01(100)ng, AV0l1l6BaSu(65)04(100)
AV016BaSw62)@aeddd) and AVO16Fr Di (65) 04(100) for the prepaBzws/omvcof a
medi cament for the treatnent or prophil axis of obesity. 26. Use according
to claim23 of an extract selected fromthe group consisting of

AV016BabDi (65) 04(100), AvO0leBabDi (28)04(20), AV0l6BaSu(65)09(100) and
AV016BaSu( 65)01(100), either singly or in one or nore conbinations thereof
for the preparation of a medicanent for the treatnment or prophyl axis of
cardi ovascul ar di seabiigh @mpeasgtire calingy(secoada1haseB of an extract

sel ected fromthe group consisting of AVOl6BaSu(65)09(100),
AV016BaSu( 65) 01(100) and AV016BaSu( 65)04(100) either singly or in one or

mor e conbi nations t ipeerhh ftempdigtubé epaealn bf dhe etBA gimeBtisf carricde
treatment or prophylaxi s of cancer. 28. Use according to claim23 of an

extract AV0O16Babiwiteadaermod)budget mlonira e ubsiantiely)undiormetistsipatiey Abr i n
i nat.| t f | f i ca f
The tr et & HRUAHR MGl RiGe Jpabh SoPRE B! BimReg! oy (BElAERRY 1 O

di seases. Tabl Qe(%i'onl_-lPLC fingerprint of extract AV016BaDi (65)04(100)Table 2 :

HPLC fingerprint of extract AVO16Babi (28)04(20).Table 3: HPLC fingerprint
of extract AV016BaSUhés3UmRaling)is TH utdxeparedtoespheiece LAYER and

APPLI CATI ONS THEREO:F g}'g? cgitf‘%ﬁé%e_'j %}éﬁ{bﬁ"%ﬁ@ %ra/ge?gs QchEtHR A o&u%di zi ng

a surface region of inventiron concerns a nmethod for
treating a subgpicalyecenesporkisng ans@meationdaciedout ay e teomparatureasterone of
its surfaces, said method conprising an annealing of the substrate, said
anneal i ng1Pt s&%0°€dtHiNgs? RRUEn oxi di zi ng thernal treatment of the substrate
under an oxi di zi ng S e for axidizi =fHa r egi '
substrate. Such net ﬁ]\g(g]sé §é‘§%‘§/l’ e%ﬁsta%%lg%aﬁ%%@:éihngﬁgf %gufbasﬂ?i?éértangbgs it is
exposed above Hetwgend0ablandcer00°Eddurirtg two lowrsris particadhrit adapitegeous.

Goneral 13 exposed 1 & /e BFARERAROIF Sb AREPAIY HeTRbRERBHONS GFRRYBny or
general ly expose pi ng on
the surface ofyidq36Hc GMEEQlarl PreferrdiPiihes thé Bbplicdit ERbbsdivéd that her

hand, annealing in an oxidizing nmosphere 1s exposed to the drawback of
creating dsf ecushi conditonsrarst récessang inuerdesfto traack abihermakbudgetoviich 450

(US ' 450) propgses a l.ution for annealin bstrate w t hout being
exposed to a ﬁ(jlpf"’éct@ ogﬁ?'f‘i%@?hmr\dgq%?n?rﬁéﬂg@ﬁ?)lti nme limting as far as
possi bl e the nunber gfcrdeffaks iKEVeOdit egattitufart hBedi Y thatacténizext uae of the
substrate. US '450 indeed proposes a nethod which conprises the creation of

an oxi di zed r exgivantagecass forf stabitizing héhes UBSEH astiuciiss omentigeednieadheng of

said substrate. In such nethod, t i dize - f.a LON: t he
substrate duriqﬁ?n?mg %?f‘ﬁ?é?gpi H h-gggfe@cgntﬁeglelsE'éétbéﬁ%égggggpizg{(?ogﬁ%w% an
at nospher egwhitgdnthay esrricdeofbitt 3 adinetesf22900P€Yi on unaf fected. US ' 450
thus provides a solution for limti E/g t he drawbacks nentioned al%%ve in

relation with the arfm@desdg-3¢ aee IEDEIMagas afifiresssratiesof tarepifespt ed,

anong ot hers fQqr r f t ifobhéc
| nsul at or) typsea.m‘}—‘g&@essﬁ%;errg’cgﬁgpzlﬁl% u? ?@%ieécgﬁg@?ﬁ:@? eQlﬂe o
seni conduct or auisg uad@gohe tiererr diffoterd typelstofl cegaizing betmaltteatmientsh:

general l'y conprise a support layer in a material such as e, g. Si, and at
l east one |ayer iThegmakenidatipiRicGhg dering PAmisyies (§§mﬁ?%ffhlf?r$@)a lattice

t ich is differ f e | j t
Payer. saab (& mosrmekplidMlan #bdCeomti o5 cRLRRTb ol of MrERCT .
such substrat &s. ThibrnaLbddRiorrAUIR® gurirt S0@atihtest(sampld of fidieeBeder al
solution provided by US '450 on a SGO substrate. Thi sqﬁeneral sol Litl'Ol’l

coul d be appl i ed by Wresetthree sreniss @xlzib'tﬂl%awffa@%w@@l ragipo GgReERNY i
orocess. — wni dRaree 31dEFy ERecp M SR e g PRl & ISRy e T T

associated to @Fédbpir?]@h irhimsdiateyromdoeithiy sarfdce exidizedvregfisrer way of
creating the oxidized surface region would be to proceed through "direct”
oxi dati on36f the Si @%nH&-sJ@ere@forh(mraI%E%‘@F%C@d($2k90r5$§%&\%gatpﬁ6‘ﬁ of a
surface regio f i Ce. t roMé;sh ; Si Ge
surface). But n?g-eerrh@ﬁeﬁrre P he%nﬁéres{}gh as”ﬁg'{aﬁ% %b é()d;?lﬁ ell{piﬁ ggrjl %h gﬁ t()ee
associ at ed t o thagasl odbatoref fects within the SGO substrate. It is indeed
known that annealing a SGJ substrate - e.g. for oxidizing its surface -
can be associated to specific problens, and in particular to the generation
of dislocations within the SiGe |ayer of the SGJ . Such dislocations wthin
the Si Ge |ayer are generated because of the formation, under the surface
oxi di zed region of said SiGe |ayer, of a




Ge-enriched |l ayer. The annealing indeed rejects Ge fromthe surface region
of the SiGe layer into the thickness of the SiGe layer, and this rejected
Get ends twopndsuiat the i nterface between the surfacePoXitH2mgdoseqgi on and
the underlying part of the SiGe |ayerl8 This pile up thus fornms a
Ge-enriched | ayer, buried between a surface oxidized region and the
underlying remai nder of the SiGe layer. This Ge-enriched | ayer has a

| attice paranmeter which is different fromthe lattice paraneter of the
underlying remai nder of the SiGe |ayer. Therefore, as the thernal oxidation
of the SiGe layer i Jhedhrdecfipuras asedobexadily draneiiés gcerdingescatesenr i ched

| ayer increases, this thjckness r cQf, i t he
apparition of disl oﬁﬁ?if%%w@azfa??ﬂ?gmﬁﬁag?é@e %e?rtgl%toce?rtﬁ%?@%nggg caﬁg%%? ween
the Geenri chedincRigiig edrdutpineadeslié irgeface bethien ttherpliediporgias ahden
exposed in an article by LeGoues et al. (Oxidation studies of SiGe" - J.
Appl i ed Physi ¢ke epdanlying semaindesof theoSisse leyen (genasally reforanced 33ar part C
"Structura% characterization"). There are thus limtations for applying the
general nethod of US '450 to a SGO substrate - in particular for applying
it through smpect oxidation. An object of the invention is to provide a
met hod whi CHx 0FBL DEOA&SOC| aESHie UP [ NGfA&ace M| abefeftS. [AnO#REdei@B] ect
of the invention is tq prQvide a od ti ildi ze ace
region on |a Si Ge |ayer EH;'?%ne]%lsarti gﬁ'f"?\r a g'iroggnl %ye?gg%pap@écn . g]ggﬁ%(;e -
by direct {thermal oxidati 81 without generating def é'81[°§"'§uchd5‘2°°at'°"s 1oe
di sl ocations within thHe structufe of the|Si Ge |ayer. Anothear objR#ferof the
i nvention BahGrBénayl € aones Nod 6 or 1eneal dakgma Subste at e [sueherasunaerg@Dl

substrate, éoﬂ.mggrg%rmmt stapi-Hzpaathreintoree A hordi gy Tt el aesPERLIEEn
two | ayers| Of _said substrate. Another "object is tqg provide g

ment i oned |cA§8W&r SRTICH f £28lFs hn KdogeheodS M stlr PBECETEN |SFOCE NP BIRIH
the Si Ge |ayer. These objects are achieved by a nethod for oxidizing a
surface region of a SiGe layer, said_nethod conprising an oxjdi zi ng .t hernal

treatment of the Si Egurggefalnd@dr amn TGN dimaghs dushabnerber aPsensRidi ngsai d
surface regio L. er.l g™ sakd. | conpri ses two phases : A
first phase o}begéﬁgi'@ﬁ%&%@@%@ﬂ*l@%ﬁ%‘?{ l%?@%mlg@ carried out directly
on said Si CGe |ayer, lis@rbexbdeiicdghatrer mal treatnent being carried out so

as to obtain an oxidized re?i on which is : > Thick enough for forl?r}%fg a
cappi ng otPde shilbarecigny defect @t the inipdace Pehyeen te pleRPIGa SAYCRRMI ng t he
subsequent secon > i : i ; i ckness of the
oxi di zed surface%@%ﬁ%ga&n?gpeéj%mﬁéﬁg#%@@%rkgnﬁg @gr%g% Iége::rg t hreshol d

range correspandiTAgrd ie rid@efeeh®ithini the remathddr@3at dfahs SiGehayert he Si Ge | ayer
due to a lattice paraneter m smatch between a CGe-enriched re ign which is
i

| ocated within said Tsiecexidajien ofnihediirgt sepnriadéiustratedyin Hoy ar £afe
regi on and the, un | vi.pg t : i 1  thaneg: N se of

hi gh t enper at u4ra(La]l g%@eé%?nagﬁl Caérﬁ'?(?igélﬂ %%QL e‘r%% 0 igﬁs?gﬁggér)r ?)ggmgut on
sai d Si Ge 1bayeanethbdesf thairdiehtioat phase, > said Si Ge | ayer being capped with

sai d oxidized region created durin id first phase, > said hig

t enper at uE e ?nneal i rF@gLHPﬁtﬂmnéb? ﬁfégaﬁigﬁgﬁsﬁlﬂu%@?mgéhﬁ:s%lrihﬁg%g-‘?nm?ched
region into - ; eferred bu
non-limting }gép ctg?f(lf)'éhg% ’a%ﬁenrgtshoggd alre hg ?%I%ngve?ér?g . said oxidizing

t hermal treatnent i Figaresiddd-éb2 illistrateadefeetsrin a 3rtgorichrast regipoddbref to t he
formation of surface oxidi.zed regi gn conmposed of . Sj 2, said axigdizing
thermal treat 5 Sanaplea 115 _ Fign Egs : L{Se%n‘ggg O @rr\'ﬂd 80'1%[ ?%Coéﬁ'gggt?at%e

Lransi ti onot erpRl BhGe: oot thehveRiBRT al ur e defining a first

tenperature domal n under said transition tenperature, where SiCGe is
oxi di zed into an oxiFdgures #h3-4bdr furtbiexmey® itusgtiate hdefedlst aktlegtiptesface) , and

a high tenperatyre dopai o above said.tr it e iCGe is
oxi di zed i nt Oatglf@?,en @gi G%‘?Q%ﬁeﬁ/@g'%%&; hgg%%/‘o @%ﬁ&ﬁi%@%ﬁ%ﬁsﬂl on
tenperat ure i ssigr! 3818 RF TR sarpISOthdmeastifed deftcks bohsbrtation was Pes)onds to
a thickness of 30 to 50 nmfor the oxidized surface region, said SiCe

| ayer conpri se:kafeot%amz.ee, and said oxidizing thermal treatnent is carried

out at 90QQC during, 15 mn, said oxidizin RNt ried
out undergg pure ox;’%%rr?&?ﬁog@ﬂg%e,%(g%ﬁj ﬂ%uéﬂgf%eﬁﬁfﬁél@ﬁaﬁﬁé%ﬁ#ﬁg is
carried out Wthm@ﬁﬂh@rwmle@i@@abY@3Mﬁm1@s@¢mﬁi@amplal|y_ uniform
distribution of Ge within the whole SiGe |ayer so as to elimnate said

Ge-enriched region, said high tenperature annealing is carried out at a
t enperature between 1000 and 11000C during 2 hours,




said high tenperature annealing is carried out at a tenperature of 11000C,
The invention furthernore concerns a stabilizing nmethod for stabilizing at
| east onewbanaiaegoint erface within a SGO structure conmpcraBrgs/eooeur i ed
oxi de | ayer between a Si Ge | ayer and ® support substrate, characterized in
that : > said stabilizing nmethod conprises the application of an oxidizing
nmet hod as nentioned above to the Si Ge | ayer of said SGJ structure, > the
oxidizing thernmal treatnment of said oxidizing nmethod being carried out on
the SGO structure so as to forma protective oxide capping on the surface
of the SiGe |ayer oFlgmesQGG}4c§t2raret'[EM infagiesplusteatingrife stiugtige s thayer

frompitting durin erature annealing of said
oxi di zi ng et $89'P! qugFaurﬁL%.&ﬂ m%r @ﬁﬁr S9F9REO | owi ng at the sane
time :> the stabili Tﬁbb@'ﬂgiafe@smwm ﬁgrubmaerafmgﬁ chatameticrotdsieéie ihayer

and sald buri ed oxide layér, and a bonding interface between said
suppor t substrtlaeéieaenmrldmwrelgnﬂ&bg&iwesarap@r and > the diffusion of Ge

Wi t hin the Si Ge | ay S tr

generation’of an oxﬁd§q6V ﬁﬁ’gﬁ%iigﬁthﬁéfgf'gﬁggggﬂuggh&ferﬁgﬁgﬂs?
non-limting appeeeh Gdrrisddutaactbalihg itdithg MRkt Ipbéser ef tihe niethbdwfribe:  sai d
oxidizing thermal treatnent is carried out at a tenperature which is above
a transition tiRvgioature, said transition tenperature defining a first
tenperature domai n under said transition tenperature, where SiCe is
oxidized into an oxide of the form SixGyQOz (with z different fromO0), and
a high tenperature domain above said transition tenperature, where SiCGe is
oxidized into Siqg 2, said SiGe |ayer contains 20% Ge, said oxidizing
thermal treatnment is carried out for 30 mnutes and said transition
tenperature is between 750 and 800 O0C, said oxidizing thermal treatnent is
carried out with a thermal budget which corresponds to the generation on
said Si Ge |ayer of a surface oxidized region which is at the sane tine : >
Thi ck enough to protect said SiGe layer frompitting during the subsequent
hi gh tenperature annealing, > Thin enough to remain under said threshold
range. said surface oxidized region has a thickness of 100 angstrons,

said Si Ge | ayer conprises 20% of Ge, and said oxidizing thernmal treatnent
is carried out at 9000C during 15 mn, said high tenperature annealing is
carried out at a tenperature of at |east 9500C during 2 hours, said high
tenperature annealing is carried out at a tenperature between 1000 and
1100C during 2 hours, said high tenperature annealing is carried out at a
tenmperature of 11000C. And the invention also concerns a bondi ng nmet hod of
a SiCGe layer with a substrate | ayer nade of a sem conductor material,
characterized in that an oxidi zing nethod as nentioned above is carried out
on said SiGe layer so as to formin the surface region of said SiGe |ayer a
Siqg 2 oxide layer, and the oxidized SiGe layer is then bonded with said
substrate |layer. said substrate |layer said Si Ge | ayer which conprises a
Si2 oxide layer in its surface regionis inplanted so as to form an
enbrittlement zone in its thickness, in a Smart-Cut(tm-type process, said
i npl antation and before said bonding said surface oxide is renmoved, said
substrate layer is a Si substrate |ayer, said substrate |layer is covered
by an oxide layer. Qther aspects, goals and advantages of the invention
shal | better appear when reading the foll ow ng description of preferred
enbodi nents of the invention, nmade in reference to the draw ngs on which :
Figure 1 is a schematical representation of the nmain general steps of a

nmet hod according to the invention, Figure 2 is a graph show ng two
tenperature domains for a thernmal oxidation of a SiGe |ayer (a first domain
where the oxidation generates an oxide of the form SixGyQz (SiGO) ; and
a second domai n where the oxidation generates an oxide of the formS Q2 -
thereby exhibiting a transition tenperature between the two oxidation

regi nes, Figures 3a-3c are TEM inages of cross-sections of three different
sanples of SiCGe layers, after these sanpl es have undergone three different
types of oxidizing thermal treatnents :> Thermal oxidation at 9000C during
50 mnutes (sanple of figure 3a), > Thernal oxidation at 9000C during 250
m nutes (sanple of figure 3b), > Thermal oxidation at 9000C during 500

m nutes (sanple of figure



3c), Figures 4al-4a3 are TEMimages illustrating the absence of defects in
the sanple of figure 3a, after its oxidation, Figures 4bl-4b7 are TEM

i mges i IWosbeeanbaeg t he structure of the sanple of figureTdb2005hHd0644 it s
oxidation : > Figures 4b1-4b2 illustr®te defects in a Ge-enriched region of
the sanple, > Figures 4b3-4b5 illustrate defects at the interface between
said Ge-enriched region and the underlying Si Ge of the sanple, > Figures
4b6-4b7 illustrate a threadi ng dislocation through the SiGe |ayer of the
sanple, Figures 4cl-4cl2 are TEMinmages illustrating the structure of the
sanple of figure 3c, after its oxidation - these figures showing in
particular a high concentration of defects in the Ge-enriched region of the
sanpl e. General Features of the invention Method for oxidizing a surface
region of a SiGe layer A first aspect of glhgimgvention is a nethod for

oxi di zing a surface region of a SiGe layér, sard nmethod conprising an
oxidizing thermal treatnent of the SiGe | ayer under an oxidi zi ng at nosphere
for oxidizing said surface region. Such nmethod conprises two phases : a
first phasé of oxidizing thermal treatnment, which is carried out directly
on said SiGe layer, and a second phase of high tenperature annealing which
is carried out on said SiGe |ayer after said first phase, in an inert

at nosphere. THe filMethoghisexidiziaa e swdRestedion of 229G |ayesi $aid MetBedher e.

It can be conducted . r i i r

oxi dati on. hi st eporiadieh GG R ieateft of sl SIE e Rler

regi on of the Si Gad apgidizMi chtrhospherek fenoogilifiny &aidm swfacec apgiary oxi de
whi ch can protect the underlying SiGe frompitting during the subsequent
second phdfe. Mor edpsacteriged 1y thad saishnsthadsCoNBESESg RESRR - so as to

obtain an oxidi zed sunf i . i ithasl i
t hi ckness. | ndeed,' i nAsfﬁ§ﬁpﬁ%ﬁ%h@rg”{?@%ﬁq@ﬁpgtrﬁglsig%ﬁ{etn#e\hﬁlﬁﬁfl%Egilr%giq)&{tzed
regi on of the Si Ge | agpectipsh sfdeSiGeainaer, salchorislimhg theimaingsatmenige.

Sai d threshold range correspaonds to the generation, of disl oc%ti ons within
the SiGe |ayer due tobginggariedophsaAsie obiin Ariged fRGIAN Whigh,is |
CGe-enriched region whiich-. ] il Bk érb?é’ﬂtt he
surface during the OXI&dh’zdl%éﬁé]@ﬂfgwﬁng@g%%%@IQQS)XR{%e {Jnder i ng

remai nder 1gf the Si Ge | aper unddényingnVv@i®ea drorh hpiftingx pludings thehesubséguanice of a
"threshol d t hickness range" gni ch corresponds to the apparition of

di sl ocations. The secondPg§RRd@PNesecardied out after the first phase, on the
Si Ge layer covered byyf hgysu At 5t diceRthd Q8k OfhidkirRaEe6r dHE BEdizBe first
phase. This oxidized ?fjh?]e@eérﬁe 1 on forer%res?) egcappi ng oxide, which shall
protect the underlying parfacef redien Suden aythreshalth piicknasg dgandengsaidle hi gh

tenperature annealing tq,co It is specified.that at, this this
"underlying part" of thethé‘#@]q alHIeq | B%FreW@dﬁ%QtEq ylr“?'leg 938%&3%& Aiurface
oxi di zed r@gi on) conpri ssioRafigERithinpe Siakeaydheudt@h hidRYaRdreRr

anneal i ng of the second phase allows the diffuSion of Ge fromthis
Ge-enriched regi on i nt o mismalelidretyeay ise-eoficked dgeg@paevhighds . locaied

i di zi t hod all to . t i di i . f
oxi e ng Lo ol ot i SBhe LY R BRD, Bhabl g bfidsEco! 2
di slocations. Figure 1 iédrféi:brl@gﬁﬁ‘l the theoundebiry parttdfi saiteSiGediayenpl i ed

to a SiGe layer 100 which is here part of a structure 10 also conprising a
support |ayer 101 (whiclnrthn be e.g. in Si) and a buried oxide |ayer 102

bet ween t Si Ge | ayer. and the p ] . t 10,1 pically
a circul at}%waf er c'orrp?i §?cr;|%nc£é)'}~§§§h$ﬂtqlgiiﬁgéwp_er%}ﬁree:ee{q%%%gﬁg 'éeua"ﬁg“%ﬁt dr awn
at real scale on the Bifgssisere!whithds foafisdd phasa, sdideSiGsi ldyer afert Saidnal
treatnment is carried out so as to create fromthe surface region of the
initial SiGe |ayer 100rdPh@®edi zed surface region 110. As nentioned above,
this surface region ig thcks:ano fQL: -Rr ' ; ARV 1egi ons
of the Si Ge |ayer fro% p%%'(?rsr{g%dwag&%lﬂg g%f?éégjq&gtrﬁ Eﬁfdé%g@%ypde?ggléﬁe
annealing. And it is at dreateiodmirg sadtfingtrpteseygh so as to remain under the

t hi ckness t hreshol d range nentioned above. | mredi at el nder the i di zed
region 1160 s a Ge- enri Gi¢ highdepiperaiyre @Pﬁﬁ%a %nétﬁ%?ﬂfﬁ&%?foés avay

fromthe oxidized regio 0 cnid URILD t hey ol oxXkeat jreRvif doatt i nder
120 of the SiGe |ayer Iﬁé@uﬁ?}gr@?@@%}?r @%‘gﬁ; infR e r@Rryifig

said SiGe layer.



region 110. This renainder is conposed of substantially pure SiGe, with the
sane conposition as the original SiGe layer. In the second phase, a high

t enper at Wwe 2a0wmedoiing i s applied to the structure obtai retd/BEI0&006Ne fir st
phase. This high tenperature annealim favours the diffusion of Ge between
the regions 120 and 130. And this high tenperature annealing is carried out
until such diffusion is conplete, i.e. until the two regions 120 and 130
forma single and honogeneous region 140, under the surfaceoxidized region
110 which is unaffected by the high tenperature annealing. Method for
stabilizing a bonding interface The invention finds an advant ageous

application in,the bj L] I 0 ] J ] j Ge
| ayer and ano'%er V%yiard gg(zf’ihlr@&? {h{%ﬁg@?@@fg@%@%ﬂﬁ §ééﬁ%‘?&?g\rﬂﬁﬁﬁa§8§"i cul ar
be two layers of ao38@ngsthHartidlreeatmdrit i8ncarkbdeoltaysith duheedalbblidgen the
Si Ge | ayer and a support |ayer of the SGJ structure. Such configuration is
illustrated in figeRreespondifig Hios thppfereatioon obf at 1skiriaRe eAXidized tregion
stabilizing nethod i | yi ng an oxidi zi ng method as nenti oned
above to t%e Si Ge ?%ﬁggééocfgfﬁgj%w structure. And the oxidizing thernal
treatnment (i.e. the first phase) of said oxidizing nmethod is carried out on
the SGO structure so as to forma protectjve oxi dg cappi ng, on, the surface
& ?fﬁﬁﬁgr d

of the SiGe | ayer Methasbacgarfing tq theprecedine Qaig indhak Spish e
frompitting during,,; Lgh: .t i g4

oxi di o1 ng et hod. B ZepieERr EbibA s AR B pE g AR R it

oxi di zi ng net hod adbowsa dtansitorsiemepdrataee,; saitl imnsitiin {enzeratome defiaingondi ng

interface between t |, ayers whi ch have been honded. (by nol ecul ar, adhesi on
resul ting from a s?\reg?tée%@ﬁf%%'fe éemHng%S%ggﬁaé@g@%Wﬁ%ﬂ% where
extremely |ow r oug§ies %) oxidizBUSHRPAN IRRe UBETBRR SHiZBelts @ih AbRfrase

bet ween the Si Ge |§§§€ a%)g Ithe Burlgeél) oxi de 1l ayer, )én((a:ly/ ozr( bet ween t he
support substrate frooh Oheabdr Belighx terapeeajene dbmdie abovecisaide trangifidnt he
diffusion of Ge within the Si I r.of .the str ure, in order to reduce
the generation of fﬁﬁn%{?ﬂ’ée’c‘ﬂﬁ%ﬁ S@%'%‘?’f'é'@démﬁ%b i.e. an oxide of the
general form Si xGeyQz) . Method for bondi ng Anot her advant ageous application

of the invention is a bonding nethod of a SiGe |ayer with a substrate |ayer
made of a ISeni4ondiethnd aecarding fo theepisicading eJgindicharastenzeton that saisk i oned

above is carried odi~on_the Si | aye S, tQ. L0t e.region
of said SiGe Iayergg%iq ro%?'atg?qsa%/? é%ﬁ%égbiﬁ'{ﬂ%g@ns%a%%&/% 1% t hen
bonded wit h the substveaherdeaed 8obrrcsuch application, the oxidizi ng met hod
shoul d preferably be carried out so that the thermal budget of its first
phase (oxidizing thermal treatnent) allows the formation on the Si Ge | ayer
of a surface i di i j i I S (P .pet ween
two | ayers too%'e b@%ﬁ%@%@dw@ @ga@pg%éagﬁgg@é Cf%‘ ete@()e%@ ,ggrggl(()jﬁ bot h)
i ndeed fawours t hethpestbidgande Soetespands so aAbivkness iofr8dt o 80 nm for the
Smart-Cut (tnm-type process As exposed above, the invention can be applied
to the bonding of @Xidized SUFAEE IRPION- anot her | ayer. Such "other |ayer" can
be a substrate |l ayer which corresponds to the base (or "receiving") |ayer
of a Smart-Cut(tn)-type process. In a preferred application, the Si Ge |ayer
has been oxidiged Wetls accdrdng @ &nyORrevediigzeldim egaoactenzad in thal sbief or e

bei ng bonded to thg, substrate | ayer ' i |l ayer i.5 inglant so as to
f or m_gan embrittl engﬁfs? 36)‘?6" icﬁn?R%gqsh%B%e‘gs&efhéx‘snﬁ'anpgﬁlzﬂﬂg ﬁgemﬁ cally
carried oulyg With Si?é&ﬂn%t%“&&rrfégi SR YoerClRringhes Mk di zed surface region

protects the SiGe fromundesired effects durind the inplantation. These
undesired effects include in particular : contam nation by hydrocarbons, a

possi bl e channgl | i t hat woul d be created. by .inplantation i fructure
of the SiGe |4 er.%@@?ﬁ%fém& ¥ BEFSS 'r@@@%ﬁﬁa{%@@@ 'bg)?/é%di s

i ndeed anor phous apgidiAng tferpdihtredfntsit Rf cafraneut iutdier AP Gyt
surface region on the Si'Ge | ayer can be used as a bonding |ayer after the

i npl ant ation, for alwosphett.ng of the SiGe layer with the substrate |ayer.
Alternati\é ly, this surface oxidized region can also be renoved after the

i npl antati"on and before the bonding of the inplanted SiGe |ayer with the

substrate |ayeg.. |peshtthaé@sdirnd® amy prddediyg elaimfchibhectevizedl inetthat egidon i s
to protect the SiGe |layer fromthe undesired effects of inplantation. If

the surface oxidi ZRighr eginaraiuser anpralingbist eardiedondi with adbarmahbydgelhoul d
preferably be carried out through a HF etching.



The substrate | ayer can typically be a substrate layer in Si. And the
substrate layer can itself be covered by an oxide, before the bonding.
After thewOrepécadmtii on and bondi ng, the subsequent step®COIBZ05/000644
Smart-Cut (tn)-type process are carriex out (cleaving at the enbrittl enent
zone created by inplantation, and finishing e.g. by polishing). Applying
the invention in a Smart-Cut(tm-type process allows to performsuch a
process on a SiGe top (or "donor") layer w thout having to go through a
deposition step of an oxide on such layer. Detailed Features of the

i nvention The fol | alwiggex siubstantistys uatiarma etistribgtiaro A€ &¥e vdthin theewhslsect s of

the i nvention which.haye been nentioned ab ngt,ho oxidizing a
surface regi on of gl%&yqr%?eqs,tor%FWBﬁpef%?'8\3695%”'%@?(%%9%@1 hod f or
bondi ng). The Si Ge | ayer can have a Ge concentration of 20% and this val ue

is used as a basis for many exanpl es described bel ow. However, such val ue
of the Ge conc®nt r Mated iascarsting imtheaprageding elpim sharaderzed in that sait

(first phasg) The i 7] r s t i LS dry
oxi dati on, Se(;r as aﬂw&dfe@ﬁgﬂ?gﬁﬁﬁ‘e?ﬁrﬁﬁs %ﬂ%%r%?'?ggsgéﬁ{ &ﬁ%@rré)ggpur erfaoxygen
at nosphere. | ndi cabpomnaM t0veCargingezihbbisckness for the oxidi zed surface
regi on As exposed above, the oxidizing thernmal treatnent is carried out so

as to fulfil sinmultaneously two conditions : the oxidized surface region
of the SiGe | r j T ' L0 0¥ ich

can protect t heTunbiaS Bsbdidilh f BB G BB ddBR A EE Bl ona
phase, but at thehigdngemperatufe anoeating eid sarribdceut edi antermsératweaoh t hin
enough in order to renmin under a threshold thickness range correspondi ng
to the appHtition 3710@iG1 ocations. In an enbodi ment of the invention, the
threshold range is defined by a thickness of 30 to 50 nmfor the oxidized
surface region of the SiGe layer. This is in particular well-suited for a
Si Ge | ayer conpt.i sBhapilkffg Gaethdd far gtaddlizired wd Best ine bhihdingeidertdcea he

ool 1St Dot or ' AL B QTR o b 88 A A oen 2 ace
oxi di zed region m@%@ﬁ%ﬁr%d:é 8liSpAPLybsttate. Shdrdb@rpadtihendal treat nent

(first phase) is carried out wth a thernmal budget corresponding to the
formati on tf a surbacsaidstabilizioy nmthcommiseeme)apsii(mionSbfm oxidizingeed an

oxi de which is tenperatyre-stable (j.e. its, conposition is not, altered by

the exposition to hi dﬂeﬁa%@?%ﬁfﬂm {Oeﬁf’)‘ré?fts@f, gp\ﬁﬁ?gwgnﬁlﬁggsiq? t88r$'| Bl arly

advant ageous (anong qg?&rggém SaEstaRitiig, t he high tenperature anneal ing of
or

t he second phase, and bondi ng purposes). For this purpose of obtaining
an oxi di zed surface rthgi axidizimgcthermat tneptvedt of s&daxidizing apihod deinthas

| oited ob ti diff i di zi th |t t.nent
SO0 “water “struct ur e ATPAIPRers the SERN ki S e BT & SLPRLES S Ce
| ayer havifng 20% Ge) ,oplile ocaﬁp@ligz bRYtHEN8LBEe of QRE NBIBS 18Rt O tHIISGEIME

duration (30 minutes) but differing by their respective tenperatures (these
t enperat ures bei ng i rstrustuneardigep®iediDy saidoBiGe layes framaiisgsduingvhe  as

t he conposition of the oxidized.region were observ on N, SLL: e
after its thermal tr esé{%gygnﬁﬁ@gﬁp5?@1@3@%155@@%?@@(, qf‘regsrc%ﬁq hégg&m&
observations (and in pafidgcul ar fromthe observation of conposition of the

oxi di zed region) that a transition tenperature could be defined for the
oxi di zi ng thernmal »r esgidnibighstentaratuse anaeatingalioveng atdae spae e :above this

transition,tenperaturg, ,the,surf oxidj z i n_l.heasl Ge

| ayer of t#e structure Wss 5§ .a%iﬁdo‘(fx8%?@?@&3%85%%@%?%%%% Sut
under this transition teqeer ahdrsaidt berisdir b36€ layedi aad/oreaf an Yowdired on
the Si Ge |ayer of the structure conprised Ge and was of the general form
Si xGeyQz. Figure 2 showinteriaee thedweeansaidi spposhsebsiratee afdsSadt iwiad 750
and 800 OC in the case g%ﬂ%eilggl%rdaﬁpove (Si Ge having 20% CGe, duration of the
thermal treatnments 30 mA.)" s Tigure shows that the transition is
very-wel | marked. Thesupmerdiffusive of Gé gwitkRin2 tishBiGd Hayémiof kihes S@OI t he
surface oxidized region of a SiGe |ayer conprising 20% Ge, as .a function of
tenperaturdd of the 30 nSHUCHURRrifgIrder oiefbge thegenermtion qfian @*'&Orﬁiﬁer.
This upper curve is dis i . gandA~t he | ocation of the discontinuity
corresponds to the trangllgﬁlét)d?n ems)lé‘?%lygf'e. In addition to the neasurenent of
t hi ckness of the oxidized region, a characterization of the nature of this
region was carried out (by observation of the oxide refractive index for
the oxidized region) for building the graph of figure 2. The | eft-hand part
of the upper curve corresponds to an oxidi zed



region conprising SiGeQ2 (refractive index of about 1.48). The right-hand
part of this curve corresponds to an oxidized regi on made of Si Q2
(refractiwe owdmmoof about 1.45). The | ower curve of thecgnamossdvens t he

t hi ckness of oxide formed on a Si lay®r, as a function of tenperature for a
30 mnutes thermal treatnment. This curve is continuous since the nature of
the oxide fornmed on Si does not change with the tenperature of the thernal
treatment. For the thermal treatnent of the "first phase"” nentioned above,
when SiQ2 is desired as the material of the surface oxidized regi on of the
Si Ge | ayer, tHe.t hSiabilizing ewthedhaccerdinguto ée Preerding oéalmac#ﬂ@rﬁﬁgafa@dre

whi ch is above a transition, tenperat ai L r.atyr
defining a first t'@mg qtatsarl %nﬁg'r% thwglséfg@tt{n%gﬁs'%t ?’%Fﬁ enpetraa#urse,
where SiGe is oxi dieaféraftir® wHiciPld dlfovef a trl@sftionnefiperey®, daid tlanzitidnf f er ent
fromO), and a high tenperature domai n_above said transition tenperature,

where Si Ge is oxi demngraiwre deliningTige fiyshpienoperaiujar somaigntBeRE s@idr mal
treatnments.carrie s ' ' Qi ver o - i is.not a
limtati on5 - and ﬁ(gé)ﬁ& ||cﬂf£érrﬂﬁ?r%g%@aw tgﬁg %'ﬁg\l‘?rcg{'ldsllz%?gﬁogée”ng;e(ﬂrdg%ﬂr@ecan
have val ues differfeah §i.GeOhgwital yefifferent ifromedo)akemde awhigh tephpsrature to
figure 2. As an exanple, the applicant has determ ned that a. therpal
treatment carried RMaBNaROVE eald KRS WIPPeratyre WhgrecSIEs isngXid&eri nut es,
at 9000C, pr oducedinﬁ?s@d di zed Si Ge layer without noticeabl e dislocations
or pitting. This las ex%rrple was furthernore well suited for the
application to a stabilizing nethod of a SGJ conprising said Si Ge

| ayer. Hi gh tenperature annealjn second, phase) The hi gh tenperatur

anneal i ng 16 t s_%@@ﬁ'&'%ﬁ?éb?g %&?ﬁdi'%t(gﬁtﬂ?dr%e Ng 1 '%FH%G& lzegl | owi ng
a substant ial |y un{ @i i 8i(R1 18R cBhtefifs \W0oR! Gel RAIMBRIIRIT ERelrter SO
as to elimnate said ge-enrl ched region. This annealing is carried out in
an inert atnospherteeatfant aisSi @ariedy eut clompB0simipuieo k]  said h tnaheitionl
budget typically corresponds (o, an eal i carried out at a tenperature
over 9500C during EMRSERYE i3 Peivsanf lkpid ggﬂ gmeal ing carried out at

t enper atures between 1000 and 11000C during two hours is particularly

advant ageous. Even nore precisely, an annealing carried out during two
hours at 15000t.i sStebilizingumathgd mcedrsing to sinycel theethsgp PrecadinggtaidBser ved

that such conditions are necessary i.n orgder t her dget which
allows to obtain a° raﬁteggﬁ i ﬁ%tn%q%)?x pg&ﬁefﬁ%ﬁ&aﬁm&“&%ﬁ%@vg (?Lﬁ
particul ar been chapreterfadbadgédvaoh aae@spohas t6 tiebgbhatationtdressigO
structure nmentioned in the exanple exposed with reference to the first

phase (oxi di zi ng tBiéraialyer pbatsuEiace exidizasiregian whichiis atihrisa®edimeoooc) .
Fi 3a- 3 TEM, i f - i O i |
o 581 Go tayers art or Ndkeagoudhif BRBEERIN.PIEe Hysh 2R difting Huibo B80T (one

three diffgrent typesubbeqrértitiginteripsraftre drrealingnts @ Thermal oxidation
at 9000C during 50 m nutes (sanple of figure 3a), Thernal oxidation at

9000C during 250 n¢ ndhirseneagipferemainiunges sgis) threshedd rngeoxi dati on at 9000C
during 500 m nutes (sanple of figure 3c). These three sanples exhibit a
surface oxidized region generally referenced 3 1 (i.e. 3la, 31b, 31c for

the three respggti 3@bi|izmqrﬁ$étho@ratcardmg €0 Uhe precading ot shadagtarizadr this
surface oxidized region. The pile-up region (generally referenced 32

: . . [ )
corresponds to theinGéhainspichesurfasg oxidigas degiom d@smidythickheshPfad®fnul at ed
during thc=2 t her mal Eiﬁr@'t?ﬁ{]%onﬁhe three figures are not exactly drawn with
accordi ng gcal es. ol'T'owi ng tabl e summari zes the features of the three
sanpl es (including the roughness of the interface between the pile-up

region and the underlying renpi nder of the Si Ge _|ayer (generally referenced
33) : sanpl e Fl@uretablizing metapd W‘i"ﬂ&d@saf‘}’lqﬂsﬁéa{“{%gr? Ing, SlAiws of

defects in the sa £ el i i L8 .o00 b bserved
that : There is @aﬁg eeg bgﬁht hg?isﬁ?e:sﬁgggbz%'?\)}é\ge Itbﬁé; ngilbecgfﬁge( %g@

enri ched) region 3&aidaxdizing inedmal jreatynerdnisi catded 384 aifOQ0I€ Gurdig Mayer ,
There is no defect within the remai nder 33a of the SiGe |ayer. The

oxi dation38f the fMBt sanple (illustrated in figures 3a, and 4al-4a3) has
been carried out according to the "first phase" of the nethod of the

i nvention. Figures 4bl-4b7 are TEMimages illustrating the structure of the
sanple of figure 3b, after its oxidation (second sanple). Figures 4bl-4b2
illustrate defects in a Ge-enriched region 32b of this sanple. Its

oxi dati on has thus not been carried out according to the "first phase" of
the nethod of the invention. Figures 4b3-4b5 furthernore illustrate defects
at the interface between the Ge-enriched region 32b and the underlying
remai nder of



Si Ge 33b of the sanple. The neasured defects concentration was 2.108
defects/cnR. Moreover, figures 4b6-4b7 illustrate a threading dislocation

t hrough twe 2oévaioe208i Ge | ayer 33b of this second sanpl e. PcguBm®s/dwés#icl2 are
TEM images illustrating the structuredof the sanple of figure 3c (third
sanple), after its oxidation. These figures show in particular a high
concentration of defects in the Ge-enriched region 33c of the sanple. It is
thus clear that the thermal oxidation of this third sanple has not been
carried out according to the "first phase" of the method of the

i nvent i on. CLAING 1Stalilizingl nfeshoddagprding ta tberdrasedingglaim ehamactgrized ayer ,

sai d net hod conpri Si n_oxidi zing therml treatnent of_t. i Ge .| ayer
under an oxi di zi ng'naﬁﬂﬁgpsr?é(feﬁ]lgér t xPSfathE?g we%ﬁ'ggrﬁsac%arbg(gi § t at ¥
characterized in t{ppsatde BbhRAst9BDIC Feding @hglrgses : A first phase of

oxidizing thermal treatment, which is carried out directly on said Si Ge
| ayer, said oxidizing thermal treatnent being carried out so as to obtain

an oxi di zed region i.eh is > Thi . f 1 0g; [ i de
whi ch can gr ot ecCt ?@'@rﬂ%@ﬁ%}h%‘% %Céﬁd'ﬁggﬁqﬁ?t@?ﬁ%&@@%ﬁfﬁ% sggﬁent
second phase, and i Thah sHiwubighf eemiveedturg drredihgcligessriod doe atxiadi zed
surface region under a threshold thickness range, said threshold range
correspondi ng to tenpeaiirabebresn 18091258t 1A NG 4 NOWES-Si Ge | ayer due
to a lattice paraneter m smatch between a CGe-enriched region which is

| ocated within said SiGe |layer i mediately under the oxidized surface

regi on and t hetandstdbiiizigy paathodfaceardingitGethé gyrecediagdclain skamutenpesse of
hi gh tenperature annealing.in ,ag inert atnosphere which is arr{'gai} out on
sai d Si Ge 10ayer afterthahisaid i high Semeerature gnpegliag 1%,e3MBdi Yt HpFed with
sai d oxidi zed regi [ said first phase, > said high

t enper at ure anneal %ﬁéﬁﬁg\%%rﬁgquzgdl ffusion of Ge fromsaid Ge-enriched
region into the underlying part of said SiGe layer.2 . Method according to

th di [ teri i Q1 hat I i dizi t h |t t t
o chr 11 e out 2 t HORIMCTREIOT RheR s L sufry s rde B8 Fas of %5t "o
surface oxidized r§Qﬂn%n‘698%?ﬁ,ﬁ5téﬁfﬁl,Sér%act%rizé@_timﬁaﬁﬁﬁstﬂiﬂﬁgtrﬁetmﬁj

preceding claimcharacterized in that said oxidizing thermal treatnent is

carried oul5 at a teogedingutoecliaim 8hsicardgdoet an saithSiGe dayer seprs t {ore sai d
transition tenperat edefn'n.af'rs.t ; r r ORI e | d

tr ans: t : on t egger aFﬂﬁl?, St 'ere%fc&of §a'8x$'§1é20|§¥8‘t %t%ognor’)r@?@&ggféqcﬁgd% orm
SixGey0 z (with z le‘tﬁz%fdGSlGeflagé? d)theaMdndehivaih sRdREbaIrEcdagsiai N above

said transition tenperature, ere SiGe is oxidized into Sig 2. 4. Method
according to the preceding claimcharacterized in that said Si Ge | ayer

SO bt hod_aceor b ngona g eRIE, bR BRI Mebolho Pl hafttedite HEO OC
t hreshol d gange coft=aSsioms beingabbhdek e ssidsubbirate EYenrsaldSiGbdaypai di zed

surface region. 6. Method according to any preceding claimcharacterized in
that said SiGe | ay\é’h'berﬁ@WFﬁ’@@SZ@/ogQiQZG@?('d&ndﬂé%i i dis #Uiass rePRaIS
treatnment is carri rJi-n i i to any
preceding claim chgﬁ%@weerfgzoeggﬁg??ﬁﬁténs%?"gﬁ@)%nzt%ﬁggshg%ﬁgféﬁtﬁgée%tlﬁgant IS
carried out under Smuart-Cut¥vigpe processphere. 8. Method according to any
precedi ng claimcharacterized in that said high tenperature annealing is
carried out with a thernmal budgetall owing a substantially uniform

di stributi GepWhhMAN ' i i A et { d
Ge-enriche rg%%'ons%amglﬂkﬂg)gﬂggéﬁg .9;35’ t@?%gé g'@?f@%ﬁﬂ?h@@aﬁﬁ%‘]ﬁm
characterized in tthat aftdrdsgid gmplantptiomtandebefone saich dponslingasaidesifage at a

t enper at ure bet ween i%1000 and 11000C during 2 hours. 10. Method according to
the preceding cl ai 0RP&¢TRY¥%ed in that said high tenperature annealing
is carried out at a tenperature of 1100 C. 11. Stabilizing nmethod for
stabilizing at |east one bonding interface within a SGJ structure
conprising a b23.i eBoodinge mMedyed drsondieg o Shgeol Hyerfouhdrecesling oHaims
substrate,_ characterized in that . .said stabjlizi . C i ses the
applicatioif of an 8&?'@0 ?Wr&dﬁ%?}ﬁ%tasaéciéﬂgﬁﬂﬁq?ﬁra{ﬁ%g%@b%g’gﬁ Iggg'cr:h ng cl ai ns
to the Si Ge |layer of said SGO structure, the oxidizing thermal treatnent
of said oxidizing method being carried out on the SGO structure so as to

forma protective oxide capping on the surface of the Si Ge | ayer of the
S&O



structure, for protecting said SiGe |layer frompitting during the
subsequent hi gh tenperature annealing of said oxidizing nethod, said high
t enper at we 2a0wmadoiing all owi ng at the same tine : > thepstrabdos/a@c4on of a
bondi ng interface between said Si Ge |2yer and said buried oxide |ayer,
and/or of a bonding interface between said support substrate and said

buri ed oxide layer, and > the diffusion of Ge within the Si Ge |ayer of the
SGO structure, in order to reduce the generation of an oxide of the
general form Si xGeyQz. 12. Stabilizing nethod according to the preceding

cl ai m char act e24.zeBohdinghmetbad dacsor hgl iﬁ)gatn[sreﬁfrrﬁhe tfiveaonecrding @aims ed out
at a tenperature ove,a tra erat ure id trans |t|on
tenperature defi n:mlaargc quzgg 'tnem%rsgf baﬁ %ngﬁé%rcoggr%dsgya% |Otxi
tenperature, where|g§efe i s oxidized into an OXIde of the forn1S|xGEyC2
(wmth z different fromO0), and a high tenperature domai n above said
transition tenperature, where SiGe is oxidized into SiQ2. 13. Stabili zing
met hod accg{dlng to the preceding claimcharacterized in that said Si Ge

| ayer contains 20% Ge, said oxidizing thermal treatnent is carried out for
30 mnutes and said transition tenperature i s between 750 and 800 0C. 14.
Stabilizing nmethod according to any of the three preceding clains
characterized in that said oxidizing thermal treatnent is carried out with
a thermal budget which corresponds to the generation on said SiGe |ayer of
a surface oxidized region which is at the sane time : Thick enough to
protect said SiGe |ayer frompitting during the subsequent high tenperature
anneal ing, Thin enough to remain under said threshold range. 15.
Stabilizing method according to the preceding claimcharacterized in that
sai d surface oxidized region has a thickness of 100 angstrons. 16.
Stabilizing nmethod according to any of the five preceding clains
characterized in that said Si Ge | ayer conprises 20% of Ge, and said
oxidizing thermal treatment is carried out at 9000C during 15 mn. 17.
Stabilizing nmethod according to the preceding claimcharacterized in that
said high tenperature annealing is carried out at a tenperature of at | east
9500C during 2 hours. 18. Stabilizing nmethod according to the preceding
claimcharacterized in that said high tenperature annealing is carried out
at a tenperature between 1000 and 11000C during 2 hours. 19. Stabilizing
met hod according to the preceding claimcharacterized in that said high
tenperature annealing is carried out at a tenperature of 11000C. 20.
Bondi ng nmethod of a SiGe layer with a substrate |ayer nmade of a

sem conductor material, characterized in that an oxidizing nmethod according
toclaim8 is carried out on said SiGe layer so as to formin the surface
region of said SiGe |layer a SiQ2 oxide layer, and the oxidized Si Ge | ayer
is then bonded with said substrate layer. 2 1. Bonding nmethod according to
t he preceding claimcharacterized in that before being bonded to said
substrate layer said Si Ge |ayer which conprises a SiQ2 oxide layer inits
surface region is inplanted so as to forman enbrittlenent zone inits
thickness, in a Smart-Cut(tm-type process. 22. Bonding nmethod according to
the preceding claimcharacterized in that after said inplantation and
before said bonding said surface oxide is renoved. 23. Bondi ng net hod
according to any of the four preceding clains characterized in that said
substrate layer is a Si substrate | ayer.24. Bondi ng nethod according to any
of the five preceding clains characterized in that said substrate |ayer is
covered by an oxide | ayer.



