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WO 2007/006384 PCT/EP2006/005703 SALIX EXTRACT ITS USE AND
FORMULATIONS CONTAINING IT Summary of the invention The
present invention relates to an extract of Salix spp obtainable by
wacnonioesn a resin and to the process for its preparation. PEiTgEextv6/603003
the invention is characterized by a highicontent in salicin 5 derivatives, a

reduced contnt in high molecular annin and a conent in ,
-~ - h!n’-il' O .5.:..-;. L) i-.-.;— \:-‘u-‘l » = 4 W

product is formulated in oils rich in co-3 and w-6 acids which provide a
better absorption of the active principles, also increasing synergistically

their agighmheehsolhgioay dagkground 10 Bark and branches extracts of
different species of Salix have been used for unmemorable time for the
treatm&hEoPERSRU dRMFatvR TS RIaR S Qusa gattacs af EsdiaspnebEainable by
I%ow ver, substantiall aa%atnd%ned at theFend of the 19.h century, when

arsaﬁﬁﬁ%% (s)%%ﬁg%llze yoageefﬁé?l%?ms% %ﬁtcsy |Eeg§f&t188tained by

oxidatiop Ot ie.c0 BIPENAT S aSaNTk IBHa sl eHRuE ¥S a afpkiBckHReHdn salicin
Salix extracts have substantial differences in terms of mechanisms of
detivraaves activiedesedosenfsimtsinT hegbx redernbiro et i 2pdeaCOXignt in
while gspirin mginly a éé%n COX 1, ngch involves the well-known side

BRSO ARG SREESHHLY (Al UHE S8 Eo Ao ihich SRSy The
IRIEL it RERRIA 45 YINGRIR ROONSragly HeeesaEIRINe SRAEHY a better

such 20 chronic-degenerative pathologies as arthrosis and rheumatoid
abthoitigidhis kunacfreenpihedipdeatas thac8alinexsnautsgistveadiytidigiz lgction.
variable cantents jn salicin derivatives, which are on the average up to

15%, aAG ISR ESRERE RGN rom 8 to 20%. Tannins present in Salix
extractg, s34 L3R VR AL BAYIC AN CAEGIE IANBINS 126 S8 Y used
affinity with 25 proteins and proteoglycans, which involves tissue damages
ifocasenefionap lkasting foedtraerdstida 20070888 MRumatic forms and gout.

PCT/EP2006/005703 . - @
Salix extracts were, however, substantially abandoned at the end of the 19

century, when aspirin was synthesized by acetylation of salicylic 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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There is therefore the need for a convenient process, which is easily
applicable in the industry and provides extracts with standardized contents

in the active components. Disclosure of the invention 5 The present
Woatiopeetates to a process for the preparation of novel FlikER#H06/005703
extracts, characterized by an high content in salicin derivatives, a

reduce }?ontentt' hi m?%eculardtafnnins and a sufficient conte t.ir}‘n. .
proanthoc?faenllainselﬁcoorrer § inRiSit ' Sonfe 18U lrﬁlégali) rpor%?gadsg Mg castly
S&ﬁfﬂéﬁwyﬂﬁeﬁi& findihal b, exdiaeioskahsaliv RArk o 43 dpraaheSents in
un

er suitable conditions, and the specific purification treatment of the
rdsubity exwwampopiies extracts with salicin derivatives content up to

50%, tannin content not gbove than 5% and oligomeric procyanindins
contentﬁﬁm%ﬂfé&‘?—%%tage of using Salix extracts,

particulagly fhe exiranieAlitierdaRiereat RYeRtion, CaRRREth IR s Rovel
derivatives alone, is connected to the presence of proanthocyanidins,

shidirg spplieals sxtayehgerstamzegdvye dal highibitore of tnetal piateksestives, a
which are activated in arthritic conditions via_ over-expression of leukocyte

eSS PrSQBLETH e PNRENTBRIFSHAE JAOPARLGR Of Satkibitiehts camiat in
SE%HE%%‘AME‘?HPQP&?VH@Jﬁ%ﬁ’@@ﬁé‘E%Q{Fé“lﬁé{bﬁ ligiaRad its

erivatives’ and In the use of matrices which provide the selective
reductidn asasuipricdmiéntbeedikfoueidining the tharapaiticady $eful bark or
proanthocyanidins in the extract. The process of the invention includes

fotAIRReR S o5taplexeenrdisions Suifk Sispsprambraairatina frgatment of
SIS B S e SR AR A o
VBN, - stnihedaieinsh ¥y @b308 THR6 38 ah & ol o605y Adndins content
higher than 5%.

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 I1,.

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;

¢) Removal of water-soluble tannins;
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d) Increase of salicin derivatives through a purification on an adsorption
resin column. Step (a) is accomplished by extraction of the vegetable
material, consisting of plant bark and branches, with a C1-C3 alcohol or
AR LOME00I388 mixtures of these solvents or aqueous solutioRS TEMeEE05703
solvents or water alone. A 30% v/v water-ethanol solution is preferred.

The extraction temperature .can ragnge from 10C to 80C, prefer blgljs
250 St LB A rEIE WSt RSO L oS hicAa Higheton on an

molecular J{)sanninsrdepmciia axtract. Step (c) allows to remove most
water-soluble tannins from the extract. This is an optional step, that can

be carrigttpuad renmeempyithedink)stitkipretent ioftnthextregttahés stegterial,

(b). These metabolites can be removed by ,using polyyvinylpolypyrrolidonc
G e g{eﬁwy bl ns itenshste Wl frsdt fem\iREHheL; acetone or

UsRaSseNGFRRUELS SRHAALS oaNEL NG XS0 NG X APIRRIDS BRIIRY or water

secondary ones, I.e. salicin derivatives and oligomeric proanthocyanidins.

Tdliestep G0RGIstvunvatehrahmiohsapltioseparafiand@rough adsorption on

a polymeric resin. Examples of suitable resins for this purpose are ,

Styrenel DY BHEATHOR IER RS OB N3 BRI P Kok & Haxeferably is
80(r), and acrylic resins such as Rohm and Haas XAD7HP(r).

During the column fractionation step using suitable solvent mixtures, free

salicin stepo@yafiaraterd fromoie dedteativesluitainpagticadtielyshiigh tholecular

free salicin with reduced amounts of its derivatives and fractions with 25

ctmiplase {f omréhe mxétpbositions. The total extract obtained from Salix

bark an% brap%(i%qt% with 30% ethanol is concen rag?ed d9 %.dgyfresm e

ranging Y 504 15 SOBOWIAL brefesaby S5 A, al Gl SCa ™ o extrect
tarhpefataredpaionhC depOhapredar ikl a0 06/ @eadsA 4any tannins still
PCT/EP2006/005703

present in the extract after step (b). These metabolites can be removed by
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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4C, without stirring for a time from 1 hour to 24 hours, preferably 16 hours.
The resulting suspension is centrifuged at 4C to remove the residual
precipitate containing high molecular derivatives and tannins from the

chaao@uesys solution. 5 Water- insoluble or poorly solublepi@naingos/oos703
contained in the total extract are removéd by water purification, which can
be {éﬂhef improved by optional treatment (step

I

c) with
pd m‘wﬂwﬁfﬁafa&f@%wﬁm.ﬁfﬂ@idah%rv&at%fz pemtediseraRly b dprs.
only re e Eag\m % 0 ] r ile_ .
PVPP m?%icragggﬁ?ﬁemov s§ égggugl%%ﬁﬁ%ﬁi#%OQZﬁejﬁg%w /;er %Sfldual
therdiripltexdrachveeighp hhgratosk:diiaciéat aqieaussddiondsofrosiethd)clear
is treated with PVPP (1-50% w/w, preferably 1:30, most preferably 1:20
oAREOHRSRILIARR of the aqueous extract to treat) keeping stirring for | or

more h . The salution is filtered fr PVPP.and adsorbed
tannins THGH A" 18 A B0l ROt aeBiied R B fobinhe torl extract

thaeorghy waBhRG Be RUPEYAIR NV AT A0HE RSN LS 'e@HS@yJ%BQional
ute

substances. The solution unretained is discarded. The product is eluts
withainpare ikl 6tlripeloingipelephioielidsese (RO BiiBho|pasiial water

water.content ranging from 50% v/v to 0% v/v, refer 109% -
ABTHLTRI), 0P SR SR bt SR AR R of
Se%nvhs teR¥%e MY, RiglierablypPOYu FicadidRlsonhevesertsidiBil tannins within

water-ethanol solution is concentrated to dryness or atomized. The
resitiscp edrwabVeah the onalutataecinvégbtdinary pharmaceutical solid

oot SR R s e ol ey

biansispiyandfehepibind itpderyativeseAriye1dosagesHodiReresidue of the

treatment of arthrosis and rheumatoid arthritis in humans range from 100

t QOO sneKtiaily tadoertikgepitiessevargyaf ther\Wior@ DOTB06384 5

PCTJEE{_%QO?O (1)1%50210%5 filtered from PVPP and adsorbed tannins.Then the
aqueous solution i1s adsorbed on the resin, thoroughly 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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disease to treat. The invention is described in greater detail in the
following examples. Example 1 Extraction of Salix branches and bark with
a water-ethanol solution (step a): 5 In this step, the total extract which can
P®asEdEssthe starting material for the.subsequent columnPCT/EP2006/005703
chromatography separation is prepared. 1000 grams of Salix branches

adqd bark are covered with 1.5 liters of 30% v/v ethanol at 20C for 4 hours

i lﬁegfﬁiEoﬁé?%lator. After 4 hours, the percolate is recovered and
extracteql S;HMEHR9AIH WIeHL RN IR n AP USIG & Bk les.
solvent per extraction, to obtain approx. 7 liters of total percolate. The
doralmnpdd percolates are filtered to remove impurities and vegetable
residues. This so ct 1) ha otal dry residue of 154 gra

L s LA feipfel A S AML d )y SAET-0UQ0 04 B O EI03)
Contgnililstﬁig%%gsht%é SAGRERNG S Q&ﬁnﬁe]@sé%]a%?f(g \Q’{éﬁ‘t' gqnat rial
tannin content is 16.26% w/w. Example 2 Extraction of Salix branclh S ané:
Ifark hdthub watemacelonmsdivbimn tistegph): skptiisisieps ihepatedextract
which can be used as the starting material for the subsequent column
chromaBePaprintepirafbn RiprepafetndbatoetsrapreibHithlandhtegs of
AN Ok AR L4 aa‘%‘%ﬁ%t?o 2 Hto%[ﬁs% 8% MY ae‘%%ﬁg?o%‘.t AXEY fours, the
hours In a static percolator. After 4 hours, the percolate Is recovere and
eeresier Gstirasvagednauddsitibesarnei 6aoions uhdégiaG hiitercohditions,
solvent per extraction, to obtain approx. 7 liters of total percolate. The

dBHhMiFE Pelisiafdssaly o1t fitte rEArapidb ride Al tAadAMPEPES Totdpys of total

ms,
tep a):

evaporator at 60C under reduced pressure .This extract has a total dry.
B oL el e TR e & B tis and

fiegaabicé HEd@esoMait isdiefonthgietal @aligintd LLC cantentyisrdSdde of
w/w. The tannin content is 15.42% w/w. WO 2007/006384 6
B&4 mEpreodioosgahys. starting material being 15.4% w/w.

The free salicin HPLC content is 4.63%; the total salicin HPLC content
is 15.4% w/w. The tannin content is 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

15 15.7% w/w. The tannin content is 15.42% w/w.
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Example 3 Extraction of Salix branches and bark with water step a): In this
step, the total extract which can be used as the starting material for the
subsequent column chromatography separation is prepared. 5 1000

Franms wiogsix small branches and bark6are covered with 1.Bdit&EB2006/005703
water at 20C for 4 hours in a static percolator. After 4 hours, the percolate
isglrecovelre and extracted 6 times again under the same conditions, but
ust™P1tet of solvent per extraction, to obtain approx. 7 liters of total
PEsGRRRISon 1eseRR Bined IRar aRRIRS R'G ifHSTaEbilheptigtion and
concentrated by a rotary 10 evaporator at 60C under reduced pressure. ~
This exirachisasteptatiad doyatesiduet ol ABh granis; tised/imddtivs. sstattingmaterial
material being 16.7% w/w. The free salicin HPLC content is 3.94%; the

tdfd Qs ERsEent SRR ShrSIBotABRAP i B RAMARCEOI R EBREREE Boo wiw.

Examp'%%%ﬁﬁ%a&?%ﬁi ST AR and Bark WA BRRANGHEITR riters
a): In this step, the total extract which can be used as the starting materia
fafthesuksafiehfeoiuhvushinmatagmpbiye skparaidreisphepasethd Beftolate
grams of Salix branches are covered with 1.5 liters of methanol at 20C for
AhEereYRE S BIE PErasIathP Hites AR IngRr phecirte robitiensyBrRS Bsing

and.extragt ti in under the same conditions, but using.| Jiter of
o B A ST I T 8] FhrBbnace
comiRRAtReEcoiies atesiieredtand conaaniaind dnd & saleitemMead O otary
at 60C under reduced pressure. This extract has a total dry residue of

1O1RFERTY, hEYiElanacsisanigIrRRes ey s extoackes 25qtRb drygesiduc
ISR HELECORICRR 3,07 e olal slAn HEL Gooplep], s 19-9%

W. tannin conten xamp urification of the
extract phedtixdyahched PDC RartdaieR B)o1ermanaletalvid 1280109688 %bntent
7 PCT/EP2006/005703
1s 13.6% w/w. The tannin content is 6.8% w/w.

Example 4

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
i1s 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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water-insolubles: Solution 1 obtained at the end of the workup described
in Example 1 (step a) is concentrated by a rotary evaporator at 60C under
reduced pressure, to obtain an aqueous suspension with a dry residue of
28orwiveooidhe total 5 aqueous suspension, the total weightofsaos/005703
solution being 615 g. The resulting aqugous suspension is cooled at 4C
and left to stand for 16 hours, then the still cold agueous suspension is
CMMM%O g for 20 minutes to separate the precipitated residue
from th raq : ' This,precipit [ residue of
03 g, S e o o B PR B e 1
Thecieslting slaatsobdion 4sotdigre2ipas ey sesduseatividesdddressure,
137 g of partially purified extract having HPLC content in free salicin of
5toosbini FPRANEEHEFHIPCRRTEIBANER of A, 7951dNg. ofheStEmmve odtéi total
is 6.9% w/w. 15 The weight yield.vs. starting material.is.13.7%_w/w.

Sl S BE R e PR P ST SPIRIRBLEESR Betep o
The cleatageeaumsolytiensiainra abihe erdrRlthe partizhRUEHCaliomnd for
process of step b (Example 5, solution 2), having a dry residue of 137 g, is
20Grecues thaethowasillawd sujubtaisasusipension sohetion fisgrdded 00h 2 for 20

f PVPP, ing t 10%, why. of the dry residue of the,
oSBT PeBPARET LHirG 0 oF i S PO B BEr 16, B Sution.

SeRa et iFmdNh 2PIHEON &Y CRAMIMOIONs Bhe resWing SO4HIANs and high
(solution 3) has a dry residue equivalent to 25 125 g of partially purified
extodetpivavimgddPis@ubmtentinveee salicin of 5.3% and HPLC content in

total salicin of 8% w/w, The t?nnin conﬁen,t is 1.2% w/w. The weight yield

vs. starthlly FAEHEIS POsRIWART 3687 06384 STy residueequivalent to
P& E%%%g‘?{%@@719ﬁ'iﬁed extract having HPLC content in free salicin of 5.0%

and HPLC content in total 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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Example 7 Chromatographic purification of the extract of Salix branches
and bark (step d): The aqueous solution obtained from step ¢ (Example 6,
solution 3) is loaded onto a chromatographic column containing 1250 ml
ofRoama@sd Haas 5 XAD1180(r) resin conditioned with watecT/ERre006/005703
water-alcohol solution is adsorbed to tHe resin, while the unretained
solution exiting the column is discarded. The resin is then washed with
1Eam@le df water, removing also this solution as its content in desired
cempansainipediahieaibses desaided sauaays ARldtions RN o).
have i fact a totat dry residue of 1052.6 g, With H

salicin aff} & AnrdddRito e arietih il teiah sabigin QiEk2iavey.sbhigion 3) is
column is eluted with 3.75 liters of 90% v/v aqueous ethanol. The

réeadhigoaigatec iy PERM AP BISCAHEETRe GUel Dt 7odued & pRealuranth Haas

yigl ams.of dry praduct.(product 2), corresponding to a.yield vs... .
A AR o AR e 0 T, R T dfcion i
8aMtviAtab SACiRERL WENBIERE %3 @%H/ WoMIBAOBIBTRE the column is
oligorneric proanthocyanidins is 11.2% w/w, the content in tannins is

2dissanded. Ehanmpengichiomatoshadhid tbulificaliderefaheveseraceofoSang also
branches and bark (step 20 d~and separation of free salicin from it

S OB it oS0 S NS RIiaR fATH ik < (RRERARIS 6°sCIGELR Blés These
loaded anta, 55'{19'@61199{@194’_“@99&%@ 190RLRIBINg A0 41 &iue of
Haas XAD1180(r) resin conditioned with water. The water-alcoho

s6lufieg) igidu$Rbétcorttemt nasingewilecthen (i Ar&ftieahd b A exititeg e total

coéTmn isfd(?isca%jed. The resin 25 is then washed with 1.25 liters of water,
- rSBUhG farsdA

MBiution as its content in desired components is

negligibig, TNGHE HiSCURRELARNBOYS sSAKHORT GHOYE, SNRYGIRIAAA. The
total dry residue of 51.7 g, with free salicin HPLC content of 1.34%, and

totabdatigire iRteCicomtmon atd . 40 dviad \AC6R007100838¢8uced pressure, to
PCT/EP2006/005703 X i
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 m! of Rohm and Haas XAD1180%
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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The resin is washed with 2.5 liters of 10% v/v aqueous ethanol, to obtain a
solution (product 4) with a dry residue of 17.1 g (yield vs. starting material
of 1.7% w/w.). Free salicin HPLC content is 34.6%, total salicin HPLC
ceotent/inc3ss 9% w/w. 5 The column is eluted with 3.75 litereof/20%0si05703
agueous ethanol. The resulting eluate % recovered and dried at 60C

under reduced pressure, to yield 43.2 a{;ams of dry product (product 5),
correspbRAIRESS & vaigRRSAe s 2statitigsnifieliorivaogwgansHpibencl, to

cQpient | icin. ah0.:4590 . HELC [t icin of 39.7% :
WQ/}\% 10 %)%g?ﬁg@lg@grm%ﬁit%onwgh% g%(%g%%%%oﬁttalgﬂirgc 6§u§e‘§?' starting
Fotanstatiost of Sedixwibrp eigacst city HPSpensiender sot-gepdintotal salicin
capsules. Unit comQosition: 15 Salix rubra extract according to Example 7

250 hig comtaary] B%e¥f¥te 30 mg Soy lecithin 10 mg Enothera

biennis il g.s..to 700 mg  Prepatatjan: 20 1) Heat Enothera biennis pil a
about 70 B oLt A ORGP LG, S The
seysigeifinetadhe reseting saluting. Hidispess Salix dub exiartirtRare, to
resulting solution, promoting the homogeneous distribution with a suitable

stitaliySyStannms drdou ity bov| theorsrilting sutsipondider Stirrimgight yield
MCSLLP. WO 2007/006 PCT/ 6/005703 CLLAIMS 1. A .
AN B AR P S Bt Brar R SRR ligh Salicin. of 0.45%

HPLC content in total salicin of 39.7% w/w.

Example 9

Formulation of the extract in soft-gelatin capsules.

Formulation of Salix rubra extract in oily suspension for soft-gelatin
capsules.

Unit composition:

Salix rubra extract according to Example 7 250 mg
Gliceryl monostearate 30 mg
Soy lecithin 10 mg
Enothera biennis oil q.s. to 700 mg

Preparation:
1) Heat Enothera 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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comprises: 5 a) Extraction of Salix spp branches and bark with suitable

solvents which solubilize the desired products (total extract); b) Removal MCSLLP

of water-insoluble (or poorly soluble) tannins; c¢) Removal of water-soluble
tarontesyasRurification on an adsorption resin column to incre@seri@e005703
content in 10 salicin derivatives. 2. A p}gcess as claimed in claim 1, in
which step (a) is carried out by extraction of the vegetable material with a

hol or mixtures of these solvents or agueous solutions of
these solvents or water alone. 3. A process as claimed in claim 2, in which
the extraction solvent is 15 ethanol. 4. A process as claimed in claim 2, in
which the exisastionsolveithigian3@ \Saler-aippnoksabiiéan malceh®, which
v/v. 5. A process as claimed in claim 2, in which the extraction solvent is
aeemPIBSR0 6. A process as claimed in claim 2, in which the extraction
solvent i 80%. v/v r-acetone solugion. 7. rqcess as claimed in
claims 2’13681%%@ “ex#z&élﬁ igpé)a?r’l%adl%%?sata d?egr)%f(i(ergtlﬁlrlesrlg%@@ solvents
from 10C tQ, 80, QRfErRAIRE 48 ﬁrBH%&%?t%%a@'é‘J&ﬁﬁ@tjE‘ any one of
claims 1 to 7, in which step (c) is 25 carried out using
polyvinyipdRgyretitiofisy éRyREyo BitAepfacpssidy stdirhkr) tararipgne of
claims I to 7, in which the chromatographic separation is carried out on a

styreneAiiHyMOYAL A8 LERIHD e Lapmins;

d) Purification on an adsorption resin column to increase the content in
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.



