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SALI X EXTRACT, I TS USE AND FORMULATI ONS CONTAINING I T
Summary of the invention The present invention rel ates
W 000at006384 r act of Salix spp obtainabl e by fracP¢DEPIIG6/005703
on a resin and to the process for its preparation. The
extract of the invention is characterized by a high
SAPIXERX TRACT | FTB USE XA FORMUICATISNSWONTAINING IT
N gh nol ecul ar tannins and a content 1n
proant hocyani dins sufficient to inhibit sonme tissue
netal proteases. The product is fornmulated in oils

ri chSammntapy dfdhe-ifivéitidh Whi ch provide a better
absorptron of the active principles, also increasing

SyneTHé Sirbs:e?ﬂtl nvicheioh Adhiegno I€Wxtelcod fcShlibappoobtiifable by
Bark and branches extracts of different species of
froadibiindaye abesih asé e e provessdoaidserepamticar. the
treatment of articular rheumatic fornms and gout. Salix
ext raké exwace of ipyveventi auls¢larhtekiz¢ddbas dagkedoateritha salicin
end of the 19th century, when aspirin was synthesized
dénvabedsy | atredoced caltemty in chighi sholehtlar nefning and a content in
oxi dation of the conpounds present in Salix. However,
pispithiodyanidinSaku ffiekeht awt Snhibie soulsttassuealmetal proteases. The
differences in terns of mechanisns of action and
pduicyii$ Yoonulawae in @iltsch They-8xdndiot6 azéds orhitherovide a better
enzyme COX 2, while aspirin mainly acts on COX 1,
abduirptiohrofathe estivieepnied ipldsy also sicdeashf eyhsrgistichlkdy their action.
gastroi ntestinal tract and bl ood coagul ati on, which
seveletnolgticalchackgrqumd onged use which is
conversely necessary in the case of such
chr oBade deddmench é¢svextpatthalfodjif fegentsspacties ofiSe/amlgave been used
rheumatoid arthritis. It is knowmn fromthe literature
farhatm&alorablextimacios thaveeatment o byticdai aivdwmetiatfonms and gout.
in salicin derivatives, which are on the average up to. 0
Salisexsrets avmen hovrevent swbatgntiglly bandoned z%heTemhiofsthe 19
present in Salix extracts, as is the case wwth all_ _
cepehity,c velreh caspenihi avasasyhtissizeds dstacehyation; wift yalicyhe acid,

obtained by oxidation of the compounds present in Salix. However, aspirin
and Salix extracts have substantial differences in terms of mechanisms of
action and activity on bone joints. The extracts act on the enzyme COX 2,
while aspirin mainly acts on COX 1, which involves the well-known side
effects on the gastrointestinal tract and blood coagulation, which severely
restrict its prolonged use which is conversely necessary in the case of such
chronic-degenerative pathologies as arthrosis and rheumatoid arthritis.

It is known from the literature that Salix extracts have extremely
variable contents in salicin derivatives, which are on the average up to 15%,
and tannin content ranging from 8 to 20%. Tannins present in Salix extracts,
as is the case with all gallic and catechic tannins, have strong affinity with
proteins and proteoglycans, which involves tissue damages in case of long-

lasting treatments.
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proteins and proteogl ycans, which involves tissue
damages in case of longlasting treatnents. There is
wo bh@rebesse the need for a conveni ent process, MI/EP2006005703
easily applicable in the industry and provides
extracts with standardi zed contents in the active

conpDhért & th3rs€orestiieenotd tfoe d ReaNénient ProcOsseSehich is easily
invention relates to a process for the preparation of

applv&lblSah itke Sppushey aadt srovidey agtrests aeithytagdardigdd contents in
content in salicin derivatives, a reduced content in

thiei ghiven¢ @apbaentsanni ns and a sufficient content in
proant hocyanidins in order to inhibit sone tissue
net aDigolediasebthd inv@ionr pri si ngly been found t hat
the extraction of Salix bark or branches under
sui t'Eb¢ presvidi inventonaktateheo ppeodase fpurthé ipgapaion of novel
treatment of the resulting extract, provides extracts

Saviit Bppatxtcacts deharaatdrvas] byndrehiigh gontetOy silatimi derivatives, a
content not above than 5% and ol i goneric procyani ndins

reclacténtohtegitein t hiph Sholcthtaradzaninagandf ausufificigalti xontent in
extracts, particularly the extracts of the present

prioanénidyamn; dinsnparrddr vo idhibal saane tdeue wadtalpsotabsmse, i s
connected to the presence of proanthocyani dins, strong
r adi kahss suapesigwly Bewh gouadf thati thisi bxtractoof ofrefalx bark or
prot eases, which are activated in arthritic conditions

brnainehev andex pngsbleocomditiomsk engtthe Hpecifhe ppridomsmmofreatment of
the invention for the preparation of Salix extracts

thei felsattsng eatmachosmvades hetrpeisowithy saligint derieativactontent up to
contents in salicin and its derivatives and in the use

5@%, trenmincemntani not pbove than hko srd edigonecneguecyarindins content
tannin contents, while retaining the therapeutically

highet thampp¥ant hocyanidins in the extract. The process

of the invention includes four main steps:
The advantage of using Salix extracts, particularly the extracts of the

present invention, compared with salicin derivatives alone, is connected to the
presence of proanthocyanidins, strong radicals scavengers and powerful
inhibitors of metal proteases, which are activated in arthritic conditions via
over-expression of leukocyte II;.

The process of the invention for the preparation of Salix extracts differs
from those of the prior art in the extract contents in salicin and its derivatives
and in the use of matrices which provide the selective reduction in tannin
contents, while retaining the therapeutically useful proanthocyanidins in the
extract.

The process of the invention includes four main steps:

a) Extraction of Salix spp branches and bark with suitable solvents

which solubilize the desired products (total extract);

b) Removal of water-insoluble (or poorly soluble) tannins;

c) Removal of water-soluble tannins;
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a) Extraction of Salix spp branches and bark wth
sui tabl e sol vents which solubilize the desired
w@ewdooeds4 (total extract); b) Renoval of PCT/EP2006/005703
wat er -i nsol ubl e (or poorly sofuble) tannins; c)
Renoval of water-soluble tannins;d) |Increase of
sal i @) Mndegaseatofvesalichi odghivatipus i thioaghora opusification on an
adsorption resin colum. Step (a) is acconplished by
extr actadsorption Resiiegdhmial. e nateri al, consisting of
pl ant bark and branches, with a Cl-C3 al cohol or
acet Step qa) nisxtagcempdishetiebe speiruetibe of thgueegstable material,
solutions of these solvents or water alone. A 30%v/v
comdistingtdfaphintslodrkt and branphed, ewithda TheCexdlealedli on acetone or
tenperature can range from 100C to 800C, preferably is
makfites Sifethesb) s@lventss ot aqueony solatiens iofsthesbl sdyvents or water
particularly high nolecular tannins, fromthe extract.
alsnep A 8)%avvowat¢methanmoV sohutstn iwsgtrefersed.ubl e t anni ns
fromthe extract. This is an optional step, that can
be cEheiexdragtiont enipratircaray taagei finemst09C tpr8&S €Nt praferably is
the extract after step (b). These netabolites can be
26%"doved by using pol yvi nyl pol ypyrrolidone (PVPP). Step
(d) allows to fractionate the extract renoving nost
usel 8tp (BtaAbows tegemygawsterandolubded, ipaedicularly bigh molecular
keepi ng the desired secondary ones, i.e. salicin
tagiguins, drometheagxdradti goneri ¢ proant hocyani dins. This
step consist in a chromatographi c separation through
adsoBtap 1) dhows gol rgneniecmost wateEsayble samiins Uirombthe extract.
resins for this purpose are Styrene-DVB resins such as )
Thithiés ant eiFedlr Stepr tisheambe ¢draiedxam tagemoye amyl tannins still
acrylic resins such as Rohm and Haas XAD/HP(r). During
prasentonhutie €xtaacet aftar istep {bppThesngnetabolibise can|kaeememoved by

m xt ures, ,
using polyvinylpolypyrrolidone (PVPP).

Step (d) allows to fractionate the extract removing most useless
metabolites (sugars, and the like), while keeping the desired secondary ones,
1.e. salicin derivatives and oligomeric proanthocyanidins. This step consist in
a chromatographic separation through adsorption on a polymeric resin.
Examples of suitable resins for this purpose are Styrene-DVB resins such as
AmberliteHP20® or Rohm and Haas XAD1180®, and acrylic resins such as
Rohm and Haas XAD7HP®.

During the column fractionation step using suitable solvent mixtures,
free salicin can be separated from its derivatives, obtaining fractions rich in
free salicin with reduced amounts of its derivatives and fractions with
completely different compositions.

The total extract obtained from Salix bark and branches with 30%
ethanol is concentrated to a dry residue ranging from 5% to 50% w/w,

preferably 25% w/w, and left at a temperature from 1°C to 20°C, preferably at
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free salicin can be separated fromits derivatives,
obtaining fractions rich in free salicin with reduced
wa@emanossof its derivatives and fractions w t hPCT/EP2006/005703
conpletely different conpositrons. The total extract
obtained from Salix bark and branches with 30% et hanol
476, eothoan tstiatiag foo aaineyfroes] doar tadi mgurfsy prefstalily 16 hours.
50% w w, preferably 25% w w, and |eft at a tenperature
f r onThE resuROGCsuspearfseombs ceatrdfiiged athdt€ &t remomg therresidual
atinm from1l hour to 24 hours, preferably 16 hours.
pikivepitatzut ontagnisgsimeghsimaedwdac aerviativge chrat tat@ine from the clear
renove the residual precipitate containing high
aqué@mswdadntidar i vati ves and tannins fromthe clear
aqueous sol ution. Water- insoluble or poorly soluble
t annWetecomsalutdd arrpddry sohudlle ¢attimas tcoatanedntbd tbtal extract
wat er purification, which can be further inproved by
aptamonadd by ematee purifseagpng )whichhean be further improved by optional
pol yvi nyl pol ypyrrolidone (PVPP). The partial water
trpaiméntc fstepnc) stigh lyvaylpolypyrentidanep 4PV PH). Tlampartial water
(above 50% w w. of tannins present), while PVPP
pyufichtioat (step ri9noare onlgsiethee parinphidamnitsi (abaleud8% w/w. of
bel ow 5% of the final extract weight. Therefore, the
tagingay PagsRIG s Wbl PVORP f pumfisapn biemaevesr eesiddalyitannins within
PVPP (1-50% w w, preferably 1:30, nost preferably 1:20
valies helewys e theefingl exteaciqueight extract to treat)
keepi ng stlrrlng for 1 or nore hours. The solution is
fi| t Ehexeiprothpyibmraggnenysaabedon drmrdep Pdp trgased with PVPP
lwgueous solution_ is adsorbed on the resin, thoroughl
(lna8ff Ay v, Heredemsbly de 20.wmost waeterably F2foon bﬁdilefé’llieé ue of the
soluble subst ances. The solution unretained is
agyeqisradmct tRdrenth hgepingssturng i on naor\ﬁdmrsm cohol
solutjon (Cl-C3. alcohols, preferably ethanal), t.h
wat ef he otpletenr indilberedr SiamoBMPER atné adsqrbrd tannins. Then  the
referahbly 10% v/v. Alternatively thr-actone
aQUAQHSi sulionnis,adsarbed A e resm thorou washing the substrate

with water to remove undesired soluble substances. The solution unretained is
discarded.

The product is eluted with a water-alcohol solution (C1-C3 alcohols,
preferably ethanol), with water content ranging from 50% v/v to 0% v/v,
preferably 10% v/v. Alternatively, a water-acetone solution with water content
ranging from 50% v/v to 0% v/v, preferably 10% v/v, can also be used. The
water-ethanol solution is concentrated to dryness or atomized. The resulting
extract can be formulated in the ordinary pharmaceutical solid forms or as an
oily suspension in capsules, particularly in oils rich in w-3 / w-6
poly-unsaturated fatty acids; particularly preferred are Enothera biennis oil
and fish oil and its derivatives.

Active dosages for the treatment of arthrosis and rheumatoid arthritis in

humans range from 100 to 1000 mg daily, according to the severity of the
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ranging from50%v/v to 0% v/v, preferably 10% v/v,
can al so be used. The water-ethanol solutionis
w@oenceodssat ed to dryness or atpm zed. The resuPCT/RB2006/005703
extract can be fornulated in the ordinary
pharmaceutical solid fornms or as an oily suspension in
dicapsditeieaparticularly in oils rich in w3/ w6
poly-unsaturated fatty acids; particularly preferred
ar e Ehotihestidn éndesribdd angreatahdethil ianteifoslowing examples.
derivatives. Active dosages for the treatnent of
Eanmdplesi s and rheumatoid arthritis in humans range
from 100 to 1000 ng daily, according to the severity
Erfrattiedicfend e branicheatand Harkiwitk at wateriethdastsolnexbni (step a):
greater detail in the follow ng exanples. Exanple 1
Ext rhcthionted, thal toxalbearadieshmhdcdmbk usetllasathe starting material
wat er - et hanol solution (step a): In this step, the
fdrahalsubxequatt adlinin ceaonietogsaphyasepahation as pregared.
material for the subsequent columm chromat ography
sepat@d0 gnains @f SphxecotantBed agdabarkofreSabvaredr anitthdsS liters of
and bark are covered with 1.5 liters of 30%v/v
3@¥chehokthano2@OCOPEr for hdwnss im aastatiatpeccplatool After 4 hours, the
After 4 hours, the percolate is recovered and
p@ExoiactiedeGotémdsanagextmaceddr tinkes agare wuledithe sase bomditions,
using 1 liter of solvent per extraction, to obtain
buatppsiog. 1 Aitei todrsoluent penlexprectiohate obTdia apprvixnel liters of total
percol ates are filtered to renove inpurities and
pereghttabllhe esimhiesd méicolates Larcofil(eped docrempvhagnpurities and
total dry residue of 154 grams, the yield vs. starting
vegatablicalresidhag ThigosalntionTheroduet Balhiasi o HRBEL dry residue of
content is 4.63% the total salicin HPLC content is
134 gnamgy the yigkd vanstarting madexial being. D590amw.Exanpl e 2
Extractl on of Salix branches and bark wth

wat eFhedeacosdicn BPLencqrieapisng 037 the otak qulclﬂﬂéPLC content

t ot al extract whi ch can be used as the starting
1Spkax-&v4 3/w. The tannin content i1s 16.26% w/w.

Example 2

Extraction of Salix branches and bark with a water-acetone solution (step a):

In this step, the total extract which can be used as the starting material
for the subsequent column chromatography separation is prepared.

1000 grams of Salix branches and bark are extracted with 1.5 liters of
80% v/v acetone at 20°C for 4 hours in a static percolator. After 4 hours, the
percolate is recovered and extracted 6 times again under the same conditions,
but using 1 liter of solvent per extraction, to obtain approx. 7 liters of total
percolate. The combined percolates are hot filtered and concentrated by a
rotary evaporator at 60°C under reduced pressure. This extract has a total dry
residue of 143 grams, the yield vs. starting material being 14.3% w/w.

The free salicin HPLC content is 4.3%; the total salicin HPLC content

is 15.7% w/w. The tannin content is 15.42% w/w.
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for the subsequent columm chronmat ography separation is
prepared. 1000 grans of Salix branches and bark are

wezdormedsedd with 1.5 liters of 80% v/v acet one PCT/EPINEG/005703

for 4 hours in a static percoPator. After 4 hours, the
percolate is recovered and extracted 6 tines again
Exageplet he sanme conditions, but using 1 liter of
sol vent per extraction, to obtain approx. 7 liters of
Ekotagtiopesfosih/at Brandhe s candob arkow tlrwaleat(siepad)e hot
filtered and concentrated by a rotary evaporator at
600CT e rstegdthectbtpIr estsactewhidli saebenaeld svtheastagting materlal
dry residue of 143 grams, the yield vs. starting
fomther sudlseqeemoc dldndPechifomatbigeaphiyesemahtionris ipPégared.
content is 4.3% the total salicin HPLC content is
15. 7900 wrarhBeo ft it emadib@niches a8 .bhzRoané wokesspivethi31.5 liters
Extraction of Salix branches and bark with water (step
ofijrvattmat BO3C foed, hdure ihai sthtiexierackatohiAfiecdrhdues uthedpercolate
as the starting material for the subsequent colum
ictacovetabaag lextpepad attimps iagapr apderethe 444060 cgnditowd, but using
Salix small branches and bark are covered with 1.5
lliteercf ©dlveat per ektradGohpto Hbiaimr spproxa Ktisdrscof total percolate.
percol ator. After 4 hours, the percolate is recovered
Thadombinadtpedc dlaté¢sms Aljarad witthesudtiom sadreoncsdiratedrtsy a rotary
but using 1 liter of solvent per extraction, to obtain
eegporakor at 60 ensdef redtcad presookeailbis dh@actdmds méatal dry residue
percol ates are filtered wth suction and concentrated
oby 62 grenm; heymbdvat srarting 60d€rahdeing diCedviy essur e.
This extract has a total dry residue of 167 grans, the
yi el ThedressalicinigPhl epitent bed % 6tsatalwalitie HPEE content
salicin HPLC content is 3.94% the total salicin HPLC
iscbhoémtw/ms Tt By wontend 15 fndlonwésnt ent is 6. 8% w w.
Exanpl e 4 Extraction of Salix branches and bark with
Exampléd (step a): In this step, the total extract

whi ch can be used as the starting nmateri al
Extraction of Salix branches and bark with methanol (step a):

In this step, the total extract which can be used as the starting material
for the subsequent column chromatography separation is prepared.

1000 grams of Salix branches are covered with 1.5 liters of methanol at
20°C for 4 hours in a static percolator. After 4 hours, the percolate is
recovered and extracted 6 times again under the same conditions, but using 1
liter of solvent per extraction, to obtain approx. 7 liters of total percolate. The
combined percolates are filtered and concentrated by a rotary evaporator at
60°C under reduced pressure. This extract has a total dry residue of 101
grams, the yield vs. starting material being 10.1% w/w.

The free salicin HPLC content is 5,9%; the total salicin HPLC content
1s 19.9% w/w. The tannin content is 14.5% w/w.

Example 5

Purification of the extract of Salix branches and bark (step b): removal of
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for the subsequent columm chronmat ography separation is
prepared. 1000 grans of Salix branches are covered
WOWao/0a6384 | i ters of met hanol at 200C for 4 houPGI/EP2086/005703
static percolator. After 4 holirs, the percol ate is
recovered and extracted 6 tinmes again under the sane

waitdinksbRitdes:but using 1 liter of solvent per
extraction, to obtain approx. 7 liters of total

per cobRitipn Thebtadidd aetheendobftias vasrkubi déseiédatil Example 1
concentrated by a rotary evaporator at 600C under

(st u} edc picastited bl fotaxy eagporads @& 6@ undey rédsdedysressure,
of 101 grans, the yield vs. starting material being

tol8btdln vinvaquésus sespessiot withialdrycasyi@nd of 2 9% wt &ithe total
total salicin HPLC content is 19.9% w w. The tannin
aUutheBuspendiény thenoral Wweagh & SaiBubldticabeniy 615tdhe
extract of Salix branches and bark (step b): renoval
of walke residanghd ssouSauspension iiodllodadt a°Ct fred ¢ tofstand for
the workup described in Exanple 1 (step a) is
1€ boaed)tthah ekl btillacoldtagiuyoay apgyyatsosn & cafiviCugader 3000 g for 20
reduced pressure, to obtain an aqueous suspension wth
manwkey toesipdusteothe?piécipitatet] rtebrlueofraim alieiedesr aqueous solution.
suspension, the total weight of said solution being
ThikSpreciphate; daving rgdeguesidae afSpe3sgpims irechc avltashias and high
4C and left to stand for 16 hours, then the still cold
malgmdas psadpenandns remoerdr i f uged at 3000 g for 20
mnutes to separate the precipitated residue fromthe
cl eafhagesdtiagsdkat solutioth{selywtiexi2piltaatedrhaedidge @qadiyalent to
residue of 16.3 g, is rich in tannins and high
13 eexfipatiaplyquiuctisd @ntraics haemgvd® L Crhenteas uh tirergsaliaarof 5.0%
solution (solution 2) has a dry residue equivalent to
ariB HRL Of cqudent &l kgtapsalitinedf dott%cw/walihegtapRirC content is 6.9%
content in free salicin of 5.0% and HPLC content in
wiwtal salicin of 16.7% w w. The tannin content is 6.9%

W W.
The weight yield vs. starting material is 13.7% w/w.

Example 6

Purification of the extract of Salix branches and bark (step ¢):

The clear aqueous solution obtained at the end of the partial purification
process of step b (Example 5, solution 2), having a dry residue of 137 g, is
treated to remove water-soluble tannins.

The solution is added with 14 g of PVPP, corresponding to approx. 10%
w/w. of the dry residue of the extract to treat. After stirring for 1 hour at room
temperature, PVPP is separated from the solution by centrifugation.

The resulting solution (solution 3) has a dry residue equivalent to
125 g of partially purified extract, having HPLC content in free salicin of
5.3% and HPLC content in total salicin of 8% w/w. The tannin content is
1.2% w/w.

The weight yield vs. starting material is 12.5% w/w.
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The weight yield vs. starting material is 13.7% w w.
Exanple 6 Purification of the extract of Salix
whe@nonsss and bark (step c): The cl ear aqueousPGDEPR100€005703
obtai ned at the end of the paftial purification
process of step b (Exanple 5, solution 2), having a
Edampless due of 137 g, is treated to renove
wat er - sol ubl e tannins. The solution is added with 14 g
ChforR¥RBraplicrRedliedtidigof ehaepiaot. ofISWEMbMnchbs hhé bakl (step d):
residue of the extract to treat. After stirring for 1
hourTHE dquedut eynberiah WiktairddPRoing ssgpar @>eanple0d) tbRition 3) is
solution by centrifugation. The resulting solution
ldagleld Writera &)rdﬂﬂ@togr@tﬁlﬁcrcﬁﬂhﬂuﬁccﬁﬁuinmg 50t ml b¥R ¢hrafand Haas
partially purified extract, having HPLC content in
Xiaee180P i gdsin ot ondidfivnadd with Cracst ehe i watet-alcobal i solution is
of 8% ww. The tannin content is 1.2% w w. The wei ght
addozbed V. tisd aesinnowhile etheaunietaiizdSSoitisnExaigphe the column is
Chr omat ographi c purification of the extract of Salix
discardddesTlendediarik thshepashed With adifebitsrssef wtater) removing also
obtained fromstep ¢ (Exanple 6, solution 3) is |oaded
thagt solatiolhr agnitsgraptent ¢l desirabrdanpomentd 2560 mdglgfible. These
Rohm and Haas XADI 180(r) resin conditioned with
disetrted dhecows sohaimshproguicutli)olaves imdaot hetbthb diperesidue of
resin, while the unretained solution exiting the
526l ginwithsHRLEE aonltent i fisecer sediain iof (. 8@%, \wasdHdBLW tontent in total
1.25 liters of water, renoving also this solution as
sdltancdi.82% wmiwdesi red conponents is negligible. These
di scarded aqueous solutions (product 1) have in fact a
t ot alhdroplumgi idudutdd 84t163g]5 Witers HPR@owcoivt equedus ¢thesol. The
salicin of 0.87% and HPLC content in total salicin of
re@ubing wiwateTire recdvarad i ande|dutesld a0 C3undet iredugedpressure, to
90% v/ v aqueous ethanol. The
yield 72.4 grams of dry product (product 2), corresponding to a yield vs. the

starting material of 7.2% w/w. HPLC content in free salicin is 8.95%, total
salicin HPLC content is 30.0% w/w. The content in oligomeric
proanthocyanidins is 11.2% w/w, the content in tannins is 2.1% w/w.
Example 8

Chromatographic purification of the extract of Salix branches and bark (step

d) and separation of free salicin from its derivatives:

The aqueous solution from step ¢ (Example 6, solution 3) is loaded onto
a chromatographic column containing 1250 ml of Rohm and Haas XAD1 180%
resin conditioned with water. The water-alcohol solution is adsorbed to the
resin, while the unretained solution exiting the column is discarded. The resin
is then washed with 1.25 liters of water, removing also this solution as its
content in desired components is negligible. These discarded aqueous
solutions (product 3) have in fact a total dry residue of 51.7 g, with free

salicin HPLC content of 1.34%, and total salicin HPLC content of 1.41% w/w.
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resulting eluate is recovered and dried at 60C under
reduced pressure, to yield 72.4 grans of dry product
W@ progaioass4 2) , corresponding to.a yield vs. thePGI/BP1006/5703
material of 7.2%ww. HPLC cofitent in free salicin is
8.95% total salicin HPLC content is 30.0% w w. The
cont €ht tesimlis gwashdd witlhaShHexans 109, ivwvldqrdewy wthanol, to
the content in tannins is 2. 1% ww. Exanple 8
obtwin s elgitaph (eroduct #i) omithom doy rebiduexsf agtl of (y9ald xs. starting
branches and bark (step d) and separation of free
nedtrigl of f .30 iwsv Jeltireatdatiesn HRAECaquatas $oB416%n total salicin
fromstep ¢ (Exanple 6, solution 3) is |oaded onto a
HPir©@rehogrtapBidc9%owimm cont ai ning 1250 mM of Rohm and
Haas XADI 180(r) resin conditioned with water. The
wat eThalcodimmin so¢lutédmwvitts 38ts bt ft 20%he/vr agueousilasol. The
the unretained solution exiting the colum is
radiudteeg dddateThe reasiared saridhelniadhahéd °@ vindér 28dhcedrpressure, to
of water, renoving also this solution as its content
yiehd dids2 rgrdmsompdrepteduct (pegluc b),ecorféspeomding taradeddight yield
aqueous solutions (product 3) have in fact a total dry
vs.estaduneg ahatetial of 4vd %hwiweddBRIO contddPLiG et saliciof of 0.45%,
1.34% and total salicin HPLC content of 1.41% w w. The
HPd < sontentastethl wiatikire 06 30i 1%rw/wf 10% v/ v aqueous
ethanol, to obtain a solution (product 4) with a dry
Examiplee of 17. 1 g (yield vs. starting material of
1.7%ww.). Free saI|C|n HPLC content is 34.6% total
Farhiia ‘ weapsuik® col um i s
eI ut ed vvlth 3.75 I|ters of 90% v/ v aqueous et hanol .
The Fewunlatinn ef Wialex rubraeaitactdn il stspensionsluGoft-gelatin
under reduced pressure, to yield 43.2 grans of dry
Ciﬁ?&b‘(ﬂ%ﬁ:t (product 5), corresponding to a weight yield
vs. starting material of 4.3% ww, HPLC content in

fr eeUJénLEQ!m)ﬂﬁt_l@MS% HPLC content in total salicin
of 33. 7% v%w Exanmpl e 9
alix rubra extract accordlng to Example 7 250 mg
Gliceryl monostearate 30 mg
Soy lecithin 10 mg
Enothera biennis oil g.s. to 700 mg
Preparation:

1) Heat FEnothera biennis oil at about 70°C and melt glyceryl
monostearate therein, under stirring.

2) Add soy lecithin to the resulting solution.

3) Disperse Salix rubra extract in the resulting solution, promoting
the homogeneous distribution with a suitable stirring system.

Gradually cool the resulting solution under stirring.
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Formul ati on of the extract in soft-gelatin capsules.
Formul ati on of Salix rubra extract in oily suspension
WO 200700384 gel ati n capsul es. LEJj t conposition: BBal/ER2006/005703
rubra extract according to nple 7 250 ng diceryl
nonostearate 30 ng Soy lecithin 10 ng Enothera biennis
ChAIMSs. to 700 ng Preparation: 1) Heat Enothera
biennis oil at about 700C and nelt gl yceryl
nonost earate therein, under stirring. 2) Add soy
lecithin to the resulting solution. 3) D sperse Salix
l.rubra exbeesst dfn exhactieauldfi bg/&olsppi dranphentarichgbdrfke which
honobgeneous distribution with a suitable stirring
cayptiees: Gradual |y cool the resulting solution under
stirring. CLAIMS 1. A process of extraction of Salix
spp dr dxtresicandfbSekx spip bharmdresr asd bark) wittt sagabbn solvents
of Salix spp branches and bark with suitable sol vents
whi ch sdiichisolulslizeehdakisired groddotst (ofal etxdtaceé)t ract ) ;
b) Renoval of water-insoluble (or poorly soluble)
t anrb)nRenpvHembwaterensohitde {sppobtly scdnble)gannins;
Purification on an adsorption resin colum to increase
t he oMeanvvalnofSwhtarisoldbld teamings. 2. A process as
claimed in claim1, in which step (a) is carried out
by ekt Pactficatiaf ohlam adsprptibhaesmt eoluain b ikcraagd tig3content in
al cohol or m xtures of these
salicin derivatives.

2. A process as claimed in claim 1, in which step (a) is carried out by
extraction of the vegetable material with a C1-C3 alcohol or mixtures of these

solvents or aqueous solutions of these solvents or water alone.

3. A process as claimed in claim 2, in which the extraction solvent is
ethanol.
4. A process as claimed in claim 2, in which the extraction solvent is a

30% water-ethanol solution in alcohol v/v.

5. A process as claimed in claim 2, in which the extraction solvent is
acetone.
6. A process as claimed in claim 2, in which the extraction solvent is an

80% v/v water-acetone solution.

7. A process as claimed in claims 2-6, in which extraction is carried out at
a temperature ranging from 10°C to 80°C, preferably at 25°C.

8. A process as claimed in any one of claims 1 to 7, in which step (c) is
carried out using polyvinylpolypyrrolidone (PVPP).

9. A process as claimed in any one of claims 1 to 7, in which the
chromatographic separation is carried out on a styrene-divinyl benzene or

acrylic resin.



sol vents or aqueous solutions of these solvents or
wat er alone. 3. A process as clained in claim2, in
WQR00CI063Be ext raction sol vent 1i s ethanol. 4. APQF/BRWE&005703
as claimed in claim2, in whi clh the extraction sol vent
Is a 30% wat er-ethanol solution in alcohol v/v. 5. A
1Qr ocestaets withi seccinderiadtines, comtenthnphtot H@%exanant content not
solvent is acetone. 6 . A process as clained in claim
hizher ntham 3?0t hadexigachéma podoyanindias anoB@Ht vhigher than 5%,
wat er - acet one solution. 7. A process as clained in
olsthaiatde Dybthei prochscbf ektimscti%n is carried out at a
tenperature ranging from 100C to 800C, preferably at
1 P5C. C8mphspti oicessntasninigatheszktiactany cbmen d0. clains 1 to
7, in which step (c) is carried out using
120! yThayspafyiher extracerd (IRMRA)Q fér the prapmestonf medicaments
claimed in any one of claims 1 to 7, in which the
farhthentategnephof astpasst irthauimmtaidr arthotisusandchaonic-degenerative
styrene-divinyl benzene or acrylic resin.10. Extracts
pathblogas iofijoinder i vati ves content up to 50% tannin
content not higher than 5% and ol i goneric
procyani ndi ns content higher than 5% obtai nabl e by
the process of clains 1-9. 11. Conpositions containing
the extracts of claim10. 12. The use of the extracts
of claim 10 for the preparation of medicanments for the
treatnment of arthrosis, rheumatoid arthritis and
chroni c-degenerative pathol ogi es of joints.



