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The present invention relates to shark cartilage extracts and to a method of producing the same, these extracts havxng anu-angxogemc
properties (reduction of the area of blood vessels observed in vivo on experimentally induced tumors), tumor regressive activity in vivo as
well as demonstrating a direct inhibitory effect on tumor cell lines. This process does not involve any denaturing solvent or product and
does not involve the use of any enzymes. It consists of obtaining a blend of whole cartilage in an aqueous solution of neutral pH, preferably
pure water, this blend being centrifuged and the pellet and supemnatant kept for further processing. The pellet is lyophilized and tested
for anti-tumor and anti-angiogenic activities in vivo and in vifro, with or without supernatant. The supernatant has been shown to have
anti-angiogenic and tumor regressive activities in vivo. The composition of the supernatant has then been investigated by different ways.
Fractionation of this supernatant led to the characterization of some of its active components. The fractions were tested for their direct in
vitro activity on cancer cell lines. Therefore, it is assumed that the non-fractionated supernatant has such an in vitro activity. Lyophilization
substantially destroys the activity of these liquid fractions while no such abolition is observed in the solid extract.




anti-angi ogenic factors as well as ‘drugs having an angi ogeni c

inhibitory - activity have been also 20 I nvestigated as tools for
controlling the growth or for : effecting regression of tunors. -
It has been discovered that scapular cartilage in - calves contains '
a substance that inhibits the vascularlzatlon of solid tunDrs
(Langer et al., 1976). WD 95/ 32722

PCT/ CA95/ 00233 - 2 - -
Because of its encouraging potential as anti-tunor ' agent, sources

of greater supply of cartilage have been | ooked for. ;

Sharks are ani mals being a potential source of this 5 - kind of

angi ogenesi s i nhi bitor because their endoskel eton i s conposed
entirely of cartilage (6% of : t heir body wei ght versus 0.6%in

cal ves). Sharks have al so as an interesting characteristic a | ow
propensity ~to.devel opi ng tunors. Many hypot heses have been
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10 el aborated to explain this | ow probability of devel Oplcﬂ

tunors i nYERE222 varchal onis et al. (1990) have shown CAYYQo233

anti bodies able to readily attack any aggressing agent. MKi nney et
al. (1990) have shown that sharks - ~ have macrophages capabl e of
differentiating normal cells 15 from neopl astic cells and of .
destroying the latter. Rosen and Wodhead (1980) have postul ated
that the - rarity of tunors in elasnobranchs (a group to which
pertain sharks and rays) m ght be due to the high ionic strength of
their tissues, which is equivalent to a high =20 body tenperature. In

t hese conditions, these authors believe that the i mmune system
exerts a close to 100% i mmunol ogi cal surveillance. More et al
(1993) have TITLE OF0THEc FINVENTION:r ks produce an aninosterol havi ng
anti bacterial and antiprotozoal properties. Finally, Lee and
Langer (1983) and Fol Ex&xagks kiofysishark 1qgptilage V@W@?Z@n anti-

PCT/ CA95/ 00233 3 .
anglogenlc_activ1ty and an effect on tumor regression;

process of making thereof.

5 BACKGROUND OF THE INVENTION

| Cartilage is an avascularized tissue and has been

studied as a potential candidate containing anti-

angiogenic factors. It is also a tissue which is

relatively resistant to tumor development. The tumor

10 associated’wiﬁh cartilaée, chondrosarcoma,'is the least

. vascularized of solid tumors. Angiogenesis is one of

the important factors in the development of a tumor.

Discrete solid tumoral masses appear if the tumor cells

can provoke the adjacent wvascular network to expand to

15 supply their nﬁtritionai.needs. Therefofe, the factors

- involved in fhe stimulation of angiogenesis have been

studied for their role in the development of tumor and
,anﬁi-angiogenic factors as well as drugs having an'.

angiogenic inhibitory activity have been also

20 investigated as tools for cohtrolling the growth or for

'effecting regression of tumors. '

It has been discovered that scapular cartilage in

calves contains a substance that inhibits the

vascularization of solid tumors (Langer et al., 1976).



have sh sharks produce a substance which Wala T oY
neovascuﬁg@igglzg??%n. Lee and Langer (op,cit.) have i%%*lgf‘g%)“?%s

substance by extracting it from shark cartil age in denat uri ng
condi tions (guani di ne 5 extraction). This process of extraction is
however very |l ong (41 days) and m ght generate extracts having
denatured factors. Wile the active substance isol ated from cal ves
has a nol ecul ar wei ght of about 16 ki | odal tons (kd), the sane group
of researchers have not 10 gi ven a precise nolecular weight to the one
retrieved in sharks. This substanced s only defined has having a
nol ecul ar wei ght hi gher than 3500 dal tons. GO kawa et al . (1990)
have applied the sane method of extraction,as g one descrlbed by

Lee and Langer, [RAcanse @fchitss encoupagingq pokentia Hat iR 41
days) . The substance I spl ated fromshark cartil O k wa_ et
- nas AIRNCC FOHTIRR GTF FRRRTH, SRR ﬁa&'ﬁ%ﬁf Ser

daltons. Schini t%(cﬁ‘é(tl &, 473, 551) has described a wat er extract
of crude powdere car'tl | age which 20 fraction of nore than

100, 000 Daltons has angiditis add'fd 'rﬁ'ﬂﬁfs%léiﬁ&tbvﬂaéfleﬁ‘é?&f Qéuféecafbéﬂfé' on
wth gl ucosam ne. No suggestion of a conponent of

extract haw ng akiHd i - 3o 008AGEo8EnaBLs- t UIRhiBEtbY thecause | stwage in
this patent. Kuetner et al. (US 4,746, 729)
endoskeleton is composed entirely of cartilage (6% of
their body weight versus 0.6% in calves). Sharks have
also as an interesting characteristic a low propensity
to developing tumors. Many hypotheses have been
10 elaborated to explain this low probability of developing
tumors in sharks. Marchalonis et al. (1990) have shown
IgM antibodies able to readily attack any aggressing
agent. McKinney et al. (1990) have shown that sharks
have macrophages capable of differentiating normal cells
15 from neoplastic cells and of destroying the latter.
Rosen and Woodhead (1980) have postulated that the
rarity of tumors in elésmobranchs (a group to which
pertain sharks and rays) might be due to the high ionic
strength of their tissues, which is equivalent to a high
20 body temperature. In these conditions, these authors
believe that the immune system exerts a close to 100%
immunological surveillance. Moore et al. (1993) have
discovered that sharks produce an aminosterol having
antibacterial and antiprotozoal properties. Finally,

25 Lee and Langer (1983) and Folkman and Klagsbrun (1987)



25 have isolated a pol ynorphonuclear neutrophil (PW) WO

95/ 32722 wWO9s5/32722 @ | PCT/ CA95/ 00233 PCT/CA95/00233

-c4 - el astase inhibitor from bovine cartilage. Thi s

i nhi bitor has been obtained froman aqueous extract of cartil age
from whi ch nol ecul es of a nol ecul ar wei ght of nore than 50, 000
Daltons have been retained. Fracti onation on Sephacryl S-200 has
gi ven nuner ous fractions fromwhich those of 10-40 kD have been
pool ed after they have denonstrated an anti-el astase activity.

The active conponent has an isoelectric poing Qf 9.5 and m ght have
a nol ecul ar wei ght of about 15,000 Daltons. 10 Kuet ner et al. (USP
4,042, 457) have al so shown that bovine cartil age has a conponent of

a mol ecul ar wei ghhhave show?i thats shldks 5@rldbceDaht 0BGbsthhel BAScha
cell proliferation inhibitory activity without any activity

on endot hel i al celinhdbddeh neovagoularizgation. Lé&PandSLangdr24dpo82t.have
i sol ated two gl ycoproteins of nolecular

have isolated this substance by extracting it from_ shark
cartilage in denaturing _conditions (guanidine
5 extraction). This process of extraction is however very
long (41 _days) and might generate extracts having
denatured factors. While the active substance isolated
from calves has a molecular _weight of about 16
kilodaltons (kd), the same group of researchérs‘ have not
10 given a precise molécular_ weight to.the one .retrieved in
sharks. This substance is only defined has having a
molecular weight higher than 3500 daltons. Oikawa. et
al. (1990) have applied the same method of extraction as
the one described by Lee and Langer, but of a much
15 o shorter _duration (2 days instead of 41 days). The
substance isolated from shark cartilage by Oikawa et al.
has a molecular weight ranging from 1000 to 10000
daltons. Schinitsky (USP 4,473,551) has described a
water extract of crude powdered shark cartilage which
20 fraction of more than 100,000 Daltons has an anti-
- inflammatory activity alone or in combination with
- glucosamine. No suggestion of a component of this
extract having an anti-angiogenic or anti-tumor activity
is made in .this patent. Kuetner et al. (USP 4,746,729)

25 have isolated a pdlymorphonuclear neutrophil (PMN)



wei ght of 65 KD and of pl 3.8 from bovine cartil age '
(guani dWR2H372 i ct i on) whi ch show anti-trypsin activity PCT/CASS@083%n
endothelial cell growh inhibitory activity. Cal f and shark
cartilage contain many biol ogical 20 activities such as |ysozyne
activity, cell grow h- pronoting activity, inhibitory activity .
agai nst types | and IV col |l agenase, el astase, and agai nst proteases
i ke trypsin, chymotrypsin and plasmin. _ Met hods of
obtaining a shark cartilage extracts and 25 fractions are al ready
known. Sone of them produce a WO 95/432722

PCT/ CA95/ 00233 - 5 - powder ed
crude cartilage without any extraction (USP 5,075,112), others use

denaturing agerékastase guinhibitor from (Uovihe43cabtllage.enzy mis
reaction to get rid of any - muscul ar, nervous or vascul ar structures
surroundi ng t heinhibitox shas | been aobtainedi freml annagueous iextraict fof S
(USPs 3,478,146, 4,350,682 and 4, 656,137) and to obtain an
_cartilage from which molecules of a molecular weight of.
more than 50,000 Daltons have been retained.
& Fractionation on Sephacryl S-200 haé ‘given numerous
ffactions from which those of 10-40 kD have been pooled
after they have demonstrated an anti-elastase activity. '
- The active component has an isoelectric point of 9.5 andi
-might have a molecular weight of about 15,000 Daltons.
10 Kuetner et al. (USP 4,042,457) have also shown that
bovine cartilage has a component of a molécular #eight
- of less than 50,000 Daltons which has a cell
proliferation inhibitory activity without any activity
on endothelial cell growth. Spilburg et al. (USP
15 4,243,582) have isolated two glycoproteins of moiecular
weight of 65 KD and of pI 3.8 from bovine cartilage
(guanidine-extraction) which show anti-trypsin activity
and an endothelial cell growth inhibitory activity.
Calf and shark cartilage contain many biological
20 activities such as lysozyme activity, cell. grdwth-
promoting activity, inhibitbry activity against types I
and IV collagenase, elastase, and against proteases like
trypsin, chymotrypsin and plasmin.
Methods of obtaining a shark.cartilage'extracts and

25 fractions are already known. Some of them produce a



éxtract of cartilage, while others sinply produce aqueous extracts
(in wat er WOUBR27222473, 551) or salt sol uti ons (USP 4 PIAKCAP3992330f
cartilage by elimnating- 10 t he unsol ubilized material. Anong the
l"at t er, specific fractions of speci fic nol ecul ar wei ghts have been
parti cuI arly retained for further study and purification (see
di.scussi on above). ' Summ ng up, shark cartilage-is known as
containing 15 anti - angi ogeni ¢ conponent(s) generally tested in rabbit
corneal pocket assay or in chick chorioallantoic menbrane (CAM
assay. Up to date, whole powdered - gacLtilage has been tested
directly on tunors in vivo, on human nel anona xenograft inplanted
in nude mce (USP 20 5,075,112), as well as tested in CAMfor its anti-

angi ogeni ¢ ef f eClpowdd iU Vefude NeatideRer WthdeENany extrdutiwmt (tspa

direct effect of cartilage extract on tunor cel | s.
Angi ogenesi s i s 5078/ 112)nv dthets useadenatu?ing agenesopiket guanﬂ/ﬂlime
di seases or conditions affecting WO 95/ 32722

PCT/ CA95/ 00233 . (USP 4,243,582), or enzymatic reaction to get rid of any
muscular, nervous or vascular structures surrounding the
5 . cartilage énd organic solvents to eliminate fats (USPs
3,478,146, 4,350,682 ahd 4,656,137) and to obtain an
extract of cartilage, while others simply produce
aqueous extracts (in water (USP 4,473,551) or salt
solutions (USP 4,746,729)) of cartilage 'by eliminating
10 _ the unsolubilized material. Among the latter, specific
fractions of specific molecular weilghts have been
particularly retained for fufther study and purification

(see discussion above). |
Summing up, shark cartilage is known as containing
15 ahti-angiogenic component (s) generally tested in rabb:i.f.
corneal pocket assay or in chick choriocallantoic
membrane (CAM) assay. Up to date, whole powdered

cartilage has been tested directly on tumors in vivo, on

human melanoma xenograft implanted in nude mice (USP
20 5,075,'112), as well as tested in CAM for its anti-
angiogenic effect. However, no evidence has been
brought to a direcf effect of cartilage extract on tumor

cells.
Angiogenesis. is not only involved- in cancer

25 development. Many diseases or conditions affecting



6 - di fferent physi ol ogi cal syst ens (1 ndicated I n
parenthé%@§ﬂmﬁﬂé angi ogenesi s- dependent anmong which the PCT/CAYSHEBS owi ng
exanpl es: arthritis and atherosclerotic pl aques (bone and
| i ganents), diabetic retinopathy, 5 neovascul ar gl aucoma, .trachoma
and corneal graft neovascul ari zation (eye), psoriasis, -
scl er oder ma, hemangi oma and hypertrophic scarring (skin), vascul ar
adhesi ons and angi of i broma (bl ood systen). Therefore, any new
anti-angi ogenic factor could find a use in the treatment of these
di seases as well as in cancer _ t her gpy. STATEMENT OF THE
| NVENTI ON .The present invention relates to a nethod of
produci ng extracts having anti-angi ogenic properties 15 (reduction of

the area of bl ogdffeseaks oiifysisiodgicalo  systemson epipriicetddl | yin

I nduced tunors), tunor regressive activity'in vivo as well as
denonstrati ng apdreatheses) arelahghbgen;seé?dependeh&namonglwh&chetheThese
extracts cone fromthe cartilage of sharks commonly cal |l ed Conmon
20 Spi ny dogfpildkwing Bexomplgsiy dogrthritigsSqandusatherosclerotic

plaques (bone and ligaments), diabetic retinopathy,

5 neovascular glaucoma, trachoma and corneal graft
neovascularizafion (eye), psoriasis, scleroderna,
hemangioma énd hypertrophic scarring (skin), vascular
adhesions and angiofibroma (blood system). Therefore,

any new anti-angiogenic factor could fiﬁd a use in the

15 treatment of these diseases as well as in cancer

‘therapy.

S8TATEMENT OF THE INVENTION _
| The present invention relates to a method of
producing extracts having anti-angiogenic properties
15 (reduction of the area of blood vessels observed in vivo
on experimentally induced tumors), tumor regressive
activity in vivo as well as demonstrating a direct
inhibitory effect on tumor cell lines. ‘These ektracts

come from the cartilage of sharks commonly called Common

20 Spiny dog Fish and Black Spiny dog fish (Squalus |
acanthias). This process does not involve any

denaturing solvent or product'and does not involve the
use of any enzymes. It consists of obtaining a blend of

whole cartilage in an aqueous solution of neutral pH,



atant hi as) . This process does not involve any denat uri ng

sol vent owW@P%sTIe2 and does not involve the use of BET/CARS0028Y. |t
consi sts of obtaining a blend of whol e cartilage in an agueous

sol ution of neutral pH, - WD 95/ 32722

PCT/ CA95/ 00233 : -7 - .
preferably pure water, this blend being centrifuged and the pell et
and supernatant kept for further processing. : " The pellet is

| yophilized and tested for anti-tunor and _ anti -angi ogeni c
activities in vivo and in vitro, with or _5 _ wthout supernatant. The
super nat ant has been shown to ‘have anti - angi ogeni ¢ and tunor
regressive activities in vivo. The conposition of the supernatant
has then been preferaleyt baré ofatdr (i €1 b Wilendd e iy afdrtrbtigen And hi s
supernatant led to the characterization of some of its 10 active
conponents. The fthetpelleteand agperndtant kept for further@roddssingJs o
activity on cancer cell lines. Therefore, it is assuned that

t he non-fracti onaThe pellet is lyophlllzed and tested for anti-tumor and

anti-angiogenic activities in vivo and in vitro, with or

5 without supernatant. The supernatant has been shown to

have anti-~angiogenic and tumor regressive activities in

vivo. The composition-of the supernatant has then been

investigated by different ways. Fractionation of this

. supernatant led to the characterization of some of its

10 active components. The fractions were tested for their

direct jin vitro activity on cancer cell 1lines.

.Therefore,' it is assumed that the non-fractionated

supernatant has such an | in ___vitro activity.

Lyophilization substantially destroys the activity of

15 these-fractioné and it should be emphasized that a clear

difference is made between solid and liquid extracts and

fractions thereof.

Thié invention also relates to a cartilage

lyophilizaté or solid extract, ﬁ 'liquid cartilage

20 - extract and to ligquid fractions thereof, as well as a
process for the obtention of all of them.

Finally, this invention relates to the use of

cartilage extracts in the treatment of angiogenesis-

dependent diseases; Preliminary clinical trials have

25 ‘shown the efficacy of pharmaceutical conmpositions



supernat ant has such an’ in vitro activity.
Lyophi | wosdsizame2asubst anti al 'y destroys the activity of 1PCT/ICASSIHOZ3:

fractions and it should be enphasi zed that a clear difference is
made between solid and liquid extracts and fractions thereof.

This invention also relates to a cartilage | yophilizate or
solid extract, aliquid cartilage 20 extract and to liquid fractions
thereof, as well as a process for the obtention of all of them
Finally, this invention relates to the use of cartilage extracts in
the treatnent of angi ogenesi s- gegegdent di seases. Prelimnary
clinical trials have 25 shown the fficacy of pharnaceuti cal

conposi tions WO 95/ 32722
PCT/ CA95/ 00233 : Gehaied (g t r (.QRat ed
Iiquid_extractcoétalniﬁq1atﬁgnfﬁprg%énent g?aﬁgggggkg?t?gﬁugb %g%%g%?s
suffering of angi oggResiiMPIRRAHENE WBECIERE. cofdPPfon of patients

. suffering of angiogenesis-dependent diseases. Among

them, dermatological disorders like psoriasis and one

n

case of prostate cancer'wete sudceszﬁlly tested. Acnae
.which is another dermatological disorder not documented
as an angiogenesis-dependént disease has been also ‘.
surprisingly successfully treated. ° The excessive
neovascularization is a recognized feature ©of
| 10 hypertrophic scarring in burned patients. Compositions
containing the cartilage extract of the present
invention' are ' currently tested to prevent this
phenomenon. Pharmaceutical compositions containing as
an active ingredieﬂt'the liquid carﬁilage'extract are

15 also an object of this invention.

BRIEF DESCRIPTION OF THE FIGURES:

The present invention will .be ‘more readily

understood by the following specific embodiments which

. are complemented.by'the following figures, which purpose

20 is to illustrate the invention rather than to limit its

scope:



them dermat ol ogi cal disorders |ike psoriasis and one 5 case of
prost at e WM8¥R27¥re successfully tested. Acnae whi cPCT/EA92Her
der mat ol ogi cal di sorder not docunented as an angi ogenesi s- dependent
di sease has been al so surprisingly -successfully treated. The
excessive neovascul ari zation is a recognized feature of 10
hypertrophic scarring in burned patients. Conpositions cont ai ni ng
the cartilage extract of the present _ invention are currently
tested to prevent this _ phenonenon. Pharnaceuti cal conpositions
cont ai ni ng as an active ingredient the. liquid cartilage extract are
15 al so an object of this invention. - BRI EF DESCRI PTI ON OF THE
FI GURES: The present invention will be nore readily
under st ood by the fol Imigue speci ignowTbotheentinhibitiory activety of
conpl emented by the follow ng figures, which purpose 20 is to
illustrate the inventiimredding idusmes ofl shatrkidartilage (sxdpsd extract)
- 95/ 32722 ' PCT/ CA95/ 00233
on ZR75-1 and MCF-7 cells.
Figure 2 illustrates dose-response curves of the
5 . gquantity of MCF-7 cells measured by their DNA
" content in the presence = of increasing
concentrations of estradiol with or without two
concentrations of cartilage lyophilizate.
Figures 3a) and b) show a comparison of liver
10 sections of rats having developed a mammary gland
cancer which have been administered by gavage a
“combination of cartilage lyophilizate and
supernatant and those which have been administered
only water.
15 Figures 4a) and b) show a comparison of kidney
sections of rats having developed a mammary gland
cancer which have been administered by gavage a
combination of cartilage lyophilizate and
supernatant and those which have been administered
20 only water.
Pigures 5a) and b) show a comparison of 1lung
sections of rats having developed a mammary gland
cancer which have been admihistered by gavage a

combination of cartilage lyophilizate and



- 9 - Figure 1 shows the inhibitory act|V|t¥

i ncr eas WRYIHRPELEL -of shark cartilage (solid extract) CT/CA9S/00333 7R75- 1
and MCF-7 cells. Figure 2 illustrates dose-response curves of
t he 5 quantity of MCF-7 cells neasured by their DNA

cont ent in the presence of I ncreasi ng concentr at i-ons
of estradiol with or without two concentrations of cartil age

| yophilizate. "Figures 3a) and b) show a conparison of |iver

10 sections of rats having devel oped a manmary gl and

cancer whi ch have been adm nistered by gayage a conbi nati on

of - cartil age | yophilizate and . super nat ant and those

whi ch have been adm ni stered only water. 15 Fi gures
4a) and b) show a cosmpernatant andnyose which have dagn @@micfistdrediavi ng
devel oped a mammary gl and cancer whi ch have been adm ni stered
by gavage a only waternation of ‘cartil age | yophi i zate and
supernat ant and those which have been adm nistered 20 only water.

Fi gures 5a) and b) shigmresofpdriansh BY Bhey a comparison of mammary

>

‘gland tumor sections of rats having developed such
5 - a tumor which have been administered by gavage a
combination: of ca:tilage lyophilizate and
supernatant and those which have been administered l
only water.
Figure 7 is an hisfogram derived from Figures 6a)
¢ ' and b), illustrating the effect of cartilage
| extract on blood vessel area in tumors.
Figure 8 represents the electrophoretic profile in
non-denaturing conditions of 'liquid fractions
separated on Rotofor; molecular 'wéight markers
15 appear at the left followed by.a sample of the
crude permeate before fract_ionatio_n, for comparison
with the isolated fractions.
“riéures 9a) and 9b) illustrate the significant
improvement of the condition of two patients
20 ,suffering of'psoriasis, one with hyperkeratosis
9a), and the other one without hyperkerat051s 9b),
when treated with a topical composition containing
an- effective amount of concentrated 1liquid-
éartilage extract (lower photographs) compared with

25 their initial condition (upper photographs).



8ections of rats havi ng devel oped a manmary gl and cancer whi ch

have beerw@dss2i23tered by gavage a _ combi nat i oRCTEHAISORI} ¢ | 596
| yophi li zate and W)95/ 32722 _

PCT/ CA95/ 00233 - 10 -

super nat ant and those whi ch have been adm ni stered o only water.
Fi gures 6a) and b) show a conparison of manmary gl and tunor
sections of rats having devel oped such 5 a tunor which have been
adm ni stered by gavage a : conbi nati on of cartil age

| yophilizate and super nat antjjand those whi ch have been

adm ni stered only water. Figure 7 is an histogram-
derived fromFigures - 6a) 10 and b), illustrating the effect of
cartil age DESCRIPTIDNAOF THEOINVENTION:| area in tunors.

Figure 8 represents the electrophoretic profile in
non-denaturing condi After tihfeir icpptiiré; acarbilage has been obtained

from healthy sharks Black Spiny Dog Fish and Common
Spiny Dog Fish. Any muscular and.connective tissue has
5 been removed by scraping with ethanol-treated scalpels
and scissors. The cartilage was then vacuum-packed in

plastic bags and frozen to -20°C for further use.

PREPARATION OF LYOPHIrIZED CARTILAGE
Cartilage was thawed to 4°C. Cartilage was then
i0 passed'three.times through the pores of an ethanol-
treated meat chopper together with an equal quantity
(weight/volume) of water which has been purified by
inverse osmosis and filtration on a 0.lum filter, to
obtain a first blend. Many aqueous solutions could be
15 used in lieﬁ of water as far as a neutral pH is
preserved to avoid 1lysis or denaturation of the
cartilage components. |
This blend was then made homogenized by an
.agitation at a maximal speed in an industrial blender at
20 4°C during .ten minutes. ‘A liquefaction of this
Wﬁomogenate was obtained by submitting the latter to
Polytron disintegrator during 10 minutes at 4°C. At
this step, residuallparticle size is less -than 500um.

This blend was centrifuged at 13,600 x g during 15



separated _on Rotofor; nolecular weight markers 15 r at the
| ef t foﬁ’gﬁ&azﬁé a sanple of the : crude perm&?‘i}%%?’é}’

fractionation, for conparison with the isolated fractions.
Figures 9a) and 9b) illustrate the significant: I mprovenent of
the condition of two patients 20 ' - suffering of psoriasis, one wrth
hyper ker at osi s 9a), and the other one w thout hyperkeratosis
9b), when treated with a topical conposition containing

an effective anount of concentrated liquid ' cartil age
extract (|l ower photographs) conpared w t=h1225 their initial

condi tion (upper photographs). WO 95/ 32722

PCT/ CA95/ 00233 . - 11 -

DESCRI PTI ON OF wiputewERE @NC. The resulpingr peddet &as ukyophilizedge
has been obt ai ned from heal thy sharks Bl ack Spiny Dog, Fish and
Conmon £Orny2dogtei sh8 ARPUFSscul aThdify doiffdet i feagtiome Wikl 5

been removed by, S£LRbalow be HlAHed 4R 1§8pRT13zate or a solid
e#ﬁract. ' |

5 _ - The supernatant was filtered on a 24 um Whatman

filter to get rid of particles susceptible to affect the

performance of an ultrafiltration column. The filtrated

material was then ultrafiltrated at 4°C on an tangential

flow filtration column having a pb_rosity of 500 000

10 Daltons. This supernatant was sterile filtered on 6.22

gm filter, aliquoted in sterile bottles for further use.

This fraction will be further referred to as the
supernatant or the liquid extract. |

An alternative, higher performance prqcedure has

1t been developed to obtain the 1lyophilizate and the

supernatant. The step of centrifuging at 13600 x g for

© 15 minutes followed by a gross filtration on Whatman

filters has been replaced by a centrifugation in a CEPA

centrifuge eQuipped with a nylon pocket of a porosity of

20 30 uM, 'at 3000-4000 x g. .A 20 kg/20 L preparation can

be centrifuged in that manner within 30 minutes and

provide 21 liters of supernatant. The aqueous volume

cbtained is even higher than the Starting vdlume of

water, which means that even a part of the water content

25 of the cartilage itself has been harvested. The



ahd scissors. The cartilage was then vacuum packed in pl asti c bags
and frozerwo@sB32ZBRerr] C for further use. PREPARATPCRICAS5/00233
LYOPHI LI ZED CARTI LAGE Cartilage was thawed to 4 C. Cartil age
was then 10 passed three times through the pores of an ethanol -

treated neat chopper together with an equal quantity

(wei ght/volune) of water which has been purified by i nverse
osnosis and filtration on a O.1[err]mfilter, to obtain a first

bl end. Many aqueous solutions could be 15 used in lieu of water as far
as a neutral pHis _ preserved to awiyg lysis or denaturation of the
cartil age conponents. : This bl end was then nade honopgeni zed by
an agitation at a maxi mal speed in an industrial blender at . 20

a[err] C during go philiieate and theosepaghabantohay héve the follwwiwgate
was obtained by submtting the latter to Pol yt ron di si ntegrator

during 10 m nut escempdpdtipfi: At this step, residual particle size
is less than 500[err]m This blend was centrifuged at 13,600 x ¢
during 15 WD 95/ 32722 - -
PCT/ CA95/ 00233
LYOPHILIZATE:
Lipids 7.35%!
5 Proteins 46.2%?2
Humidity 20.4%
Sodium 4.16 mg/qg°
Potassium 2.64 mg/g
Calcium 114 mg/g
10 - Magnesium 1.49 mg/g
Zinc and iron traces
SUPERNATANT:
Lipids 0.10%!
Proteins 8 mg/ml2
15 " Humidity 98.8%
Sodium ' 33.6 mg/100 ¢°
Potassium 39.2 mg/100 g
Calcium 2.0 mg/100 g
Magnesium 1.1 mg/100 g
20 " zinc and iron traces
1.2 Measured following directives published in AOAC
Official (1984) sections 16.219-220 and 2.055,

respectively;

3 Measured following the SAA proéedure. :



- 12 - mnutes at 4[err]C. The resulting pellet was |yophilized
for 24 YOP5B8382 hours. This first fraction wll PCT/CA%@P23nbel ow
be defined as the |yophilizate or a solid extract. 5 The
supernatant was filtered on a 24 [err] m Wat man filter to get rid
of particles susceptible to affect the performance of an ;
ultrafiltration colum. The filtrated material was then
ultrafiltrated at 4[err]C on an tangenti al flow filtration colum
having a porosity of 500 000 10 Daltons. This supernatant was sterile
filtered on 0.22 [errImfilter, aljguoted in sterile bottles for
further use. This fraction will be further referred to as the
supernatant or the liquid extract. An al ternative, higher

per f or mance procedur Fheaprotein dmetenievisopedluated ¥y the Kyepdahizate
and the supernatant. The step of centrifugi'ng at 13600 x g for

15 minutes fol | sathody awhjichs indeedat neasuredharganic nitrogen e(N¥) has
been replaced by a centrifugation in a CEPA : centrifuge equi pped

with a nyl on poPKgandf Ritzogen: \ispiconverted to equivalent protein by

using the following equation:

Proteic content (mg/mL) = M%z_s
5 Carbohydrates being not detectable, one can presume

that they are in one or another extract but under the
form of proteoglycanes and/or mUcopolysaccharides. It
is possible that these compounds are inéluded in the
measurgd level of humidity. The lyophilizate cohtains'
10 an unexpected level of humidity which was measured by
the OH- groups. since the 20% water content is close to
the percentage of carbohydrates normally retrieved in
cartilage while the humidity of a lyophilizate should be
close to 0%, this hypothesis remains to be verified.
15 Sterility has been controlled, applying USP XX11
specificétions'by:_
1) Laboratoire de génie sanitaire du Québec Inc.
1090, .1'Escarbot, Centre Industriel St-Malo, Québec
G1N 4J4; and |
20 2) Northview Laboratories Inc.
1880, Holste Road, Northbrook, IL, 60062 U.S.A.

FDA.registration no. 14-18028



20 30 [err]M at 3000-4000 x g. A 20 kg/20 L preparation can

be centri Wopss$2722 t hat nanner within 30 m nutes and PQHRAwaﬂﬂl
liters of supernatant. The aqueous vol une obtained is even higher
than the starting vol une. of wat er, which nmeans that even a part of
the water content 25 of the cartilage Itsel f has been harvest ed. -
The WD 95/ 32722 PCT/ CA95/ 00233
- 13 - | yophilizate and the supernatant may have the follow ng
conposi tion: LYOPHI LI ZATE: Lipids - 7.35%err] 5
Proteins 46.2% err] _ Hum dity 440, 4% Sodi um
4.16 nyg/g[err] Pot assi um 2. 64 ng/g Calcium 114
ng/ g

Activity assays:
LYOPHILIZATE:
" In vitro assays:
These assays have been conducted on the hormono-
5 dependant cancer cell lines MCF-7 and ZR75~1 (ATCC (R)
numbers 22-HTB and 1500-CRL, respectively).
ZR75~1 cells:
- BASAL RPMi medium:
52 g RPMI 1640 without phenol red (Sigma R8755),
10 '17.875 g Hepes (free acid; Sigma H0763), 0.55 g sodium
pyruvate (sigma P5280) and 10 g NaHCO; were mixed in 5
L of pure water and made pH 7.40 with NaOH.
If not used immediately; this solution must be
protecf_ed-- from light to preserve photolabile substances.
15 This solution was filtered, distributed in 500 mL
sterile bottles and stored at 4°C for a maximal period
of three months. | | |
Cell culture maintenance medium:
Basal RPMI medium was supplemented with 10% (v/v)
20 FBS (fetal bovine serum), 100 U penicillin G/50 ug
| streptomycin sulfate (Sigma P0906)/ml medium, 2 mM L-
Glutamine (Sigma G1517) and 1 nM E, (B-~estradiol Sigma

E8875) .



10 ne5| um 1.49 ng/g Zinc and |ron traces

SUPERNA'PKP\HS’:’” Li pi ds 0.10% err] CUBATURL 8
ng/m[err] 15 Hum dity 98.8% Sodi um 33.6 ng/ 100
glerr] Pot assi um 39.2 ng/ 100 ¢ Cal cirum - 2.0

ng/ 100 g Magnesium 1.1 nmg/ 100 g 20 Zinc and iron
traces 1,2 Measured follow ng directives published in AOCAC
Oficial (1984) sections 16.219-220 and 2.055, respectively;
3 Measured follow ng the SAA procedure. WO 95/ 32722

PCT/ CA95/ 00233 - 16 - - 14 -

The protein content is evaluated by the Kjel dahl
Experimental medium: ‘
Basal RPMI medium T}Ias supplemented with 5% FBSA
(fetal bovine serum adsorbed on deiztran-charcoal) , 2 MM
L-Glutamine, 100 U penicillin G/50 ug streptomycin
5 sulfate/ml medium and 50 ng/mL insulin (Sigma). To this
| medium was added increasing concentrations of the above-
described lyophilizate as well as different
concentrations of estradiol (10712t -3 M),
-7 cells:
10 : S ~F edium:

- DME-F12 medium (without bicarbonate and without red
phenol; Sigma) was reconstituted following the
manufacturer's directives in pure water.  For one litre,
1.2 g of sodium bicarbonate was added and the pH made to

15 7.40 with NaOH/HCl. This solution was filtered,
distfibuted in 500 mL sterile bottles and stored at 4°C
for a maximal period of three months.

Cell culture maintenanc ium:
Basal DME-F12 medium was suppleménted with 10%

20 (v/v) FBS (fetal bovine serum), 100 U penicillin G/50 ug
st:;eptomycin sulfate/ml medium, 2 mM L-Glutamine (Sigma)
and 1 nM Ez (estradiol). |

Experimental medium:
Basal DME-F12 medium was supplemented with 5% FBSA

25 (fetal bovine serum adsorbed on dextran-charcoal) . 2 MM



‘met hod, which indeed neasures organic nitrogen (N). ‘Organi c

ni trogen VO8HI782ted to equival ent protein by usin CT’ﬁé”r/mvm ng
equati on: Protei c content (ng/nL) [err]

Carbohydrates bei ng not detectable, one can presune t hat they are
I n one or another extract but under the form of proteogl ycanes
and/ or nucopol ysaccharides. It I S possible that these conpounds are
i ncluded in the neasured | evel of humidity. The |yophilizate
contains 10 an unexpected | evel of humidity which was nmeasured by

the OH groups. Since the 20% water conteant 3hS —close to t he
percentage of carbohydrates normally retrieved in cartilage while
the hum dity of a |yophilizate should be close to 0% this

hypot hesi s remai ng-¢Dutemyge| f izsb UlSpenicillift eG/BOtYIMi‘a%ﬁl%ij‘tomym.n
controlled, applying USP XX I specifications by: 1)
Laborat0|re de gesukfateymndi medimnQuadc 50ng/mL insulinlO@igmaEscardst ,
Centre Industriel St-Mlo, Quebec G N 4J4; and 20 2)

Nort hvi ew Labor at@esceibed. for the 2ZRISel Hsadﬂg,Rodaophmﬁuaatgn<and_

60062 U. S. A FDA regi stration no. 14-18028
- estradiol were added at the same concentratlons.

5 Preparation of FBSA:

Fetal bovine serum was mixed with 1% (w/v) charcoal
(carbon decolorizing alkaliné). A solutién of dextran
T70 was added to the charcoal-serum solution fo achieve
é concentration of 0.1% (w/v). The-mixture was agitated

10 overnight at 4°C. After centrifugation at 4°C for 30
minutes at 10,000 x g, the serum was decanted, mixed
agéin with the same proportions of charcoal and dextran,
agitated at.room temperature for three hours and re?
centrifuged. The serum was then heat-inactivated at

15 56°C for 20 minutes, sterile filtered and aliqﬁoted in
sterile cbnical Falcon tubes.

ZR75-1 and MCF-7 cells .ﬁere grown to reach a
density of population of 20 000 cells/well on 24-well
plaques or'150 000 cells/well on 6-well plaques, and

20 treated in the presence or absence of different
- concentrations of lyophilizate as prepared above. All
experiments have been performed in triplicates. Culture
media have been withdrawn and repléced by-fresh media

every two days. Cells were grown in an incubator under



WO 95/ 32722 r PCT/ CA95/ 00233
- 15 - WO95B2722 poctjvity assays: LYOPHI LI ZATE:  PCT/CA95/00233 | n
vitro assays: These assays have been conducted on the hornono-
5 dependant cancer cell lines MCF-7 and ZR75-1 (ATCC (R)
nunbers 22-HTB and 1500- CRL, respectively). - ZR75-1 cells: ;
BASAL RPM nedi um ' 52 g RPM 1640 wi t hout phenol red (Signa
R8755), 10 17.875 g Hepes (free acid; Sigma HO763), 0.55 g sodi um
pyruvate (Sigma P5280) and 10 g NaHCO err] were mixed in 5 L of
pure water and made pH 7.40 with NaOH . 38 - I f not used _ _
I mredi ately, this solution nust be protected fromlight to preserve
phot ol abi | e substances. 15 " This solution was filtered, distributed
in 508 . ‘a cohstahtlpdhinhbdi fHed i triespitérd [crtdid g S9@0, At
perio B . )

37°¢c, for 17, 7, 3 or 3 days, corresponding to the

_ first, second, third or fourth experiment, respectively.

Cell growth inhibition was measuréd by direct counting

(%1}

of the cells or by measuring the total DNA content of a

well.
Concentration of ' Cell Inhibition (%)
lyophilizate S
| MCF-7 ZR75-1
10 1 mg/ml 1.5 7 2.00
5 mg/ml 14.33 - : 33.6
10 mg/ml _ 62.66 . 90.8
1 mg/ml 3.73 ' 0.97
15 5 mg/ml 15.7 : 29.00
10 mg/ml 68.37 66.00
3”1eng:iment:' 3 days
50 mg/ml 95.8 95.00
100-mg/m1 '94.6 - : : --98.00
20 4™ experiment: 3 days | _
10 mg/ml 34.4 51.5
20 mg/ml 62.5 70.5
50 mg/ml 95.8" 95

100 mg/ml - 94.6 o 98



of three nonths. Cell cul ture mai ntenance nedi um

Basal RPMwowddzazrzwas suppl enmented with 10% (v/v) 20 FBET/QA95/08233
bovi ne serun), 100 U penicillin G50 [err]g streptomycin sulfate
(Sigma P0906)/ M medium 2 nmM L- A utam ne (Sigma Gl517) and 1 nM
E[err] ([err]-estradiol Sigm E8875) . WO 95/ 32722

PCT/ CA95/ 00233 - 16 -

Experinmental nedi um ' Basal RPM nedi um was suppl enented with
5% FBSA (fetal bovine serum adsorbed on dextran-charcoal), 2 nM
L-Gutamine, 100 U penicillin G50 [err]g_stgept onycin 5 sul fate/ m
medi um and 50 ng/nL insulin (Sigma). To this medi um was added

i ncreasi ng concentrations of the above- descri bed | yophili zate

ﬁ/EF ] 7W§L: . as  diffegRalabove per€efi€aGEEALE NN O] EE6HSE el (Réwtn M
demonstrate that the lyophilizate can inhibit in a dose-
n;lependent manner the growth of the cells of these two
cell lines.

-5 - Figure 1 shows that doses of 50 and 100 mg/mL of
the lyophilizate clearly provoke hypoplasia_ on these
cell lines, after three days of treatment.

Figure 2 shows that, in the presence of 10°% to 107
M esti'adiol, treated cells respond like control cells by

10 - being non-stimulated by these hormone dosage rates.
"However, above 1 nM, control cells 'are strongly
‘stimulated, and concentration of DNA reach 3.75 ug in
the presence of 107 M estradiol (versus 0.69 ug in
control without estradiol) . In cells treated with 30

15 and 50 mg/mL of 1lyophilizate, DNA measured at the
maximal stimulation is 1.9 and 1.8 pug, respectively.
Figuré 2 shows that the affinity constant (Km) of the
treated cells for estradiol is 3 and 16 times higher'
than the value of Km of the control cells, in the

20 preéence of 30 and 50 mg/mL, réspectively. This means
that higher concentrations of estradiol .are necessary to

" achieve the same growth of the cells when cartilage
lyophilized solid extract is present. Therefore, this

extract diminishes the maximal response (90% inhibition



10 BASAL DME- F12 nedi um DME- F12 medi um (wi t hout

bi car boW983313 wi t hout red phenol ; Sigma)  waFCTEAISNBB: ut ed
following the - manuf acturer's directives in pure water. For one .
litre, 1.2 g of sodium bicarbonate was added and the pH made to 15
7.40 with NaOH HO . This 'solution was filtered, di stributed
in 500 nm. sterile bottles and stored at 4[err]C for a maxi mal
period of three nonths. Cell culture maintenance nedi um
Basal DME-F12 nedi um was suppl enmented with 10% 20 (v/v) FBS (fetal
bovine serum), 100 U penicillin G50 [esrd@ -streptonycin sulfate/ n
medium 2 mM L-d utam ne (Sigma) and 1 nME[err] (estradiol).
Experi mental nedi um Basal DVE-F12 medi um was suppl enented .
with 5% FBSA 2hereof()f cand lHmcreasesr uhhed:a:ﬁﬂimityn derstantclaf cthe), 2

mvi WO 95/ 32722 PCT/CA95/00233
- 17 - treated cells to estradiol.

Viv ssays:?

Four-hundfed 40 day old female Sprague-Dawley rats

in

- (purchased from Charles River Co., St-Constant, Québec)
where adapted to their environment for 12 days. At that
time, 20 mg DMBA/1 mL corn oil (9, 10-Dimethyl-1, 2-
Benzanthracene; purchased from Sigma Chemical Co.) was
admiﬁistered by gavage. Three months after this
10 treatment, 240 rats having developed a mammary breast
cancer have been selected and distributed in two groups.
The first group consisted of five sub-groups of rats.
The rats of the treated groups were given a daily dose
of 1ncreasing concentrat:.ons of the lyophilizate extract
15 in 3 mL of water for eight weeks while the control group
received the same volume of water. The éecond group
consisted in four sub-groups of rats. The rats of the
treated groups were also given a daily dose of the
lyophilizate in 3 mL of water (about 25 mg of protein)-
20 combined with or without the supernatant, for ten weeks
while the control group received the same volume of
water. Only one sub-group of the second group of rats
treated with a concentration of 3000 mg/Kg/day of the

lyophilizate and 3 mL of the supernatant was also given



L-d utami he, 100 U penicillin G50 pg streptony0|n sulfate/m
medi.um anW®&9532322v i nsul.in (Sigma). As descri be PEHEAIW2IR75- |
cells, lyophilizate and estradi ol were added at the sane
concentrations. 5 Preparati on of FBSA: Fetal bovi ne
serumwas mxed with 1% (w v) charcoal . (carbon decol ori zi ng

al kaline). A solution of dextran T70 was added to the

charcoal -serum sol ution to achi eve a concentration of 0.1% (W V).
The m xture was agitated 10 overnight at 4[err]C. -After
centrifugation at 4[err]C for 30 Digytes at 10,000 x g, the serum
was decanted, m xed © again with the sanme proportions of charcoal and
dextran, agitated at roomtenperature for three hours and re-
centrifuged. TherantPaier idetedleqti- placinjacedont of 1 smal it AogeColror
20 mnutes, sterile flltered and aliquoted in - sterile conical

Fal con tubes. the supernidBantl ¢calboWF87 mgl lof vwpretginwiirn olr askc h of
density of population of 20 000 cells/well on 24-well . pl aques or
150 000 cel |l s/ welwat®r)- wel | pl aques, and 20 treated in the

presence or absence of different concentrations of |yophilizate
as prepared above. Al |IRats werecwgighingt §-5H-a“lé5baarifpe1m%rheglnnlng of
triplicates. Culture : nedi a have been, wi t hdrawn and re%.aced

fresh medi ® the two experiments and received feed and dri 1ng'water
ad m. The first group of rats had a tumor of
average diameter of 0.9 cm while the second group of

rats had a tumor of average diameter of 0.6 cn.

The results are summarized as follows:

10 Daily doses of cartilage extract % tumor growth

administered by gavage _ © inhibition
(decrease of
tumor diameter
vs control)

1%t experiment: duration 8 weeks

500 mg/Kg/day ' 2%

1000 mg/Kg/day 4%
15 3000 mg/Kg/day . 14%

5000 ng/Kg/day _ 15%

nd iment: duration 10 weeks '

3000 mg/Kg/day 12%

3000 mg/Kg/day + 3 ml supernatant 18%
20 - 3000 mg/Kg/day + 3 ml supernatant B 20%

+ 1 ml inj. i.p.
supernatant

These results demonstrate that the lyophilizate
contains an éctive component which is absorbed in the

25 gastro-intestinal tract and which has an effect on tumor



every tgﬁﬁ% s.ZCEIIs were grown in an incubator under WO 95/ 32722

PCT/ CA9 - PETICA95/00233 ‘a
constantly hum dified at nosphere containing 5% Co[err], at

37[err]C, for 17, 7, 3 or 3 days, corresponding to the first,
second, third or fourth experinent, respectively. - Cell growth

I nhi bition was neasured by direct counting 5 of the cells or by
measuring the total DNA content of a wel | . Concentration
of Cell Inhibition (% | yophilizate

MCF- 7 ZR75-1 1[err] =exx2er< nent: 17 days 10

1 my/m 1.5 - 2.00 5 ng/m

14. 33 33.6 10 ng/m 62. 66

90. 8 sizesr] hiscreffect mighiyde a direct effect my ntumor
3.73 0.97 15 5 ng/m i ' 15.7

29. 00 cells 1grnapn§nt1-angloggge§;s mediated effegyt .00

These results also show that the supernatant has an

activity which is reflected by a supplement.ary reduction

3 of tumor size of about 5%, even though' it is very
diluted (the quantity of ptoteins present. in 3 ml of

' supernatant is about 25 mg).

HISTOPATHOLOGY

For evaluating the non-toxicity of the active
10 molecules 6f the cartilage extract,_ the ani_mals used in
the above in vivo experiinents ‘were killed by
decapitation and the following tissues were taken 'for
analysis: 1liver, lung, Kidneys, .heart, brain, muscle
| ~and mammary gland. Fat was taken out of these tissues,
15 after what they were fixated for two 'daysl in Bouin
'flui_d. After dehydration .in ethanol, 'the fixated
tissues were embedded in paraff:.n. .Sect.ions thereof
were obtained and mounted on glass slides, colored with

haematoxylin and visualized under microscope.
20 ' The histological examination révealed that no
deleterious effect was visible when using the largest
doses of lyophilizate alone (data not shown) or when

using the 1lyophilizate in combination. with the



3[err] experinent: 3 days 50 ng/m 95. 8

95. 00 wW09532722 100 ny/ m 94. 6 FETSA95/00233

4 err] experinent: 3 days 10 ng/n 34. 4

51.5 20 ng/ m 62.5 , 70.5

50 mg/m .. 95.8 95 100 ng/ n

94. 6 98 WD 95/ 32722

PCT/ CA95/ 00233 - 19 -

The above percentages of inhibition of cell growth denonstrate that
the lyophilizate can inhibit in a dose- _ 353 . dependent manner the growth
of the cells of these two cell lines. 5 Figure 1 shows

t hat doses of 50 and 100 ng/ ni of the lyophilizate clearly provoke
hypopl asi a on t hegapernatantCqkeel Figareaf Barahlreg 4ayandfb) r&ndnsatand
Figure 2 shows that, in the presence of 10[err] to 10[err] M
estradi ol , treateﬂ)cells respond |like control cells by 10 ~ being

non- sti mul at ed by these hornone dosage rates. However, above 1 nM -

control cells are strofpiig suggests that the 1yoph1112ate and the
supernatant have a selective tumor size regressive
5 activity. |

In cancérous mammary gland (see Figures 6a and b),
an importént diminution of the area.of blood vessels was
observed. The anti-angiogenic effect of these active
molecules is then confirmed by results as illustrated
10 and summarized in the following picture and histogram:
Figure 7 shows that, when a combination of
lyophilizate (p.o.)-supernatant (p.o. + i.p.) was used
(refer to Figures 6a and b), a decrease of 55% of the

blood vessel area was observed.
15 - The diminution of the tumor size might be due to an
important decrease in its vascularization, to a direct

effect of tumor cells, or a combination of both

phenomenons. The anti-angiogenic effect of <these
extracts is well depicted above. The direct
20 hypoplasiant effect has been observed in vitro on the

hormono-dependent cells, which remains to be confirmed
in vivo. .
Because the above-mentioned results showed that the

supernatant had an increased effect over and above the



stimul ated, and concentration of DNA reach 3.75 ug in t he presence

of 10[ e™Q95#232% r adi ol (versus 0.69 ug in cont r ol PGI/EAYR0233
estradiol). In cells treated with 30 15 and 50 ng/nL of |yophilizate,
DNA neasured at the maxi mal stinulation is 1.9 and 1.8 [err]g,
respectively. Figure 2 shows that the affinity constant (Km of .the
treated cells for estradiol is 3 and 16 tinmes hi gher t han the val ue
of Kmof the control cells, inthe 20  presence of 30 and 50 ng/ni,
respectively. This means t hat hi gher concentrations of estradiol
are necessary to achi eve the sameagrawm h of the cells when

cartil age | yophilized solid extract is present. Therefore, this
extract dimnishes the nmaxi mal response (90% i nhibition WO 95/ 32722
PCT/ CA95/ 00233 effect of the lyophilizate on 2R75-20 cells, the

t hereof) and increases the affinity constant of the ' treated cells

to estradiol. components thereafvweveasuuyber investigated.

OBTENTION OF LIQUID FRACTIONS CONTAINING ACTIVE

MOLECULES
3 Shark cartilage was harvested and processed the
same as described above except for the concentration '

.step which has been omitted. After centrifugation, the
pellet was discarded and the supernatant was processed
the same way as described above up to the sterile
10 filtration on 0.22 um filter. |
. The supernatant will be hereinbelow referred to a
crude permeate, e.g. the product after the
ultrafilﬁration. |
The so obtained crude permeate was passed on FPLC
15 (Fast Protein Liquid Chromatography).
F c ions:
Column: Hiload 26 mm x 60 cm Sephacryl S-300

FPLC system: from Pharmacia

- All samples were filtefed on 0.22 um filter before
20 loading on the column. The elution buffer was phosphate
buffer saline (PBS) -filtered and degazed during 15

minutes. The volume of the loaded sample was usually

3.2 nL, (could be up to 13 nL). The flow rate was 1



Four hundred 40 day old feral e Sprague-Daw ey rats 5 (purchased from
Charl es RWQ@9532822 St - Constant, Quebec) wher e adafEACAYBO0RS; r
environment for 12 days. At that time, 20 ng DVBA/1 nlL corn oi

(9, 10-Dinethyl-1, 2- Benzant hr acene; purchased from Si gma

Chem cal Co.) was adm ni stered by gavage. Three nonths after
this 10 treatnent, 240 rats havi ng devel oped a manmary breast

cancer have been selected and distributed in two groups. - The first
group consisted of five sub-groups of rats. ' The rats of the '
treated groups were given a daily dose _ 55 . oOf .increasing
concentrations of the |yophilizate extract 15 in 3 nL of water for

ei ght weeks while the control group recei ved the sane vol une of

water. The secondmgi@isfute. Fractitnstef 1o four werl- Wolusctad ) at ghelhe
rats of the treated groups were also given a daily dose of the

lyophilizate in ZXited odtipsunddwdre datated byt ¢helir U2¥. absorbameed
with or without the supernatant, for ten weeks whi.l e the control
group received th2snmm).ol Ancabibration charmtevas @bta imed sbusing thie t he
second group of rats treated with a concentration of 3000

my/ Kg/ day of the MW-GF-1000 \gaskibration kit Fran Siomee Fhier salibrakdom| so

i ven
J sample having the same volume as the loaded sample to

analyse (3.2 mL). The elution volume of a sample_was
deduced from the plotting of the molecular weight of the
- compounds of the calibration kit wversus their elution
volume to which was subtracted the void volume of the
10 " column. The void volume was obtained by injecting
dextran blue (M.W. = 2,000,000).
The fractions were tested on ZR75-1 cells for their
activity. The fractions of interest were identified and
their characteristics were cofroborated by further study
15 (hereinbelow). | |
Additional characterization of the active
components of the permeate was conducted on Rotofor
{Biorad 170-2950} see'iSOelectrofocaiization below) and
on Anicon filters of different cut-off values to obtain
20 fractions of molecular weight of between 10-30 KD, 30-
100 KD and more than 100 KD.
Isoelectrofocalization:
A preparation of shark cartilége (46 mL of permeate .
1 Kg/L) was dialysed overnight against 4 litres of pure

25 water containing 5% glycerin at 4°C using a membrane



WO 95/ 32 PCT/ CA95/ 00233

- 21 - 7"2(295':’27nan intraperitoneal (i.p.) injection of a SHEVFASNEE: of

t he supernatant (about 8 ng of protein in 1 nL of ' -wat er) .

Rats were wei ghing 151-175 g at the beginning of 5 the two
experinments and received feed and drinki ng water ad libitum The
first group of rats had a tunor of average dianeter of 0.9 cmwhile
t he second group of rats had a tunor of average diameter of 0.6 cm
The results are sumuarized as follows: 10 Dai |y doses of cartil age
extract % tunor growth . adm g stered by gavage

I nhi bition - (decrease of
tunmor di aneter vs control)
1[err] experi rrﬁpﬁcm apdove F7WIEREO 3500 KB00Spgckyhuayl32110) . The

2% 1000 g/ Kg/ day 4% 15 3000
ng/ Kg/ day dialyzed solution was mlggg@w1th 2.7508b @f/ ayphe}ytes

B SehoA TR U 0 ana 805 "B REE)
ﬁjl Kg{ fﬂgy * 3 %1&5’8‘%93&3”% -[(3 Cholan_us oY ﬁ-tdimethylammonio]-li i
5 propane-sulfonate). The volume was completed to 55 mL
with pure water. The solution was loaded on Rotofor.
Isoelectrofocalization was conducted at 4°C, at a
constant power of 12 watts ( 3000 ki power supply Bioré_d
165-0554), under coﬁstant water circul.ation for insuring
10 maintenance of the temperature. At the beginning of the
separation, the voltage v}as 380 volts and the amperage
31 mA. When the amperage was stabilized (at 14 maA), the

voltage read 870 volts. The isoelectrofocalization was

stopped and 20 fractions were collected.

15 FRACTION - VOLUME (mL) ~ pH
1 3.7 3,56
2 2.1 4.01
3 2.2 . " 4.18
4 4.31

20 5 . 4.63
6 2.1 ' 5.03
7 2.5 - -5.30
8

2.1 _ 5.50



These res%\/%;s,ﬁﬁgpnst rate that the | yophilizate . conpét/aaosiu2est i ve

conponent I's absorbed in the 25 gastro-intestinal tract and
whi ch has an effect on tunor WO 95/ 32722
PCT/ CA95/ 00233 - 22 - si ze.
This effect mght be a direct effect on tunor cel'ls or an -
anti - angi ogenesi s nedi ated effect. These results al so show
t hat the supernatant has an _ activity which is reflected by a
suppl ementary reducti on 5 of tunor size of about 5% even though it is
very diluted (the quantity of protéfnS present in 3 nml of
supernatant is - about 25 ng). H STOPATHOLOGY For
eval uating the non-toxicity of the active 10 nol ecul es of the cartil age
extract, the animals usedgin the gbave in vivo espen nents
were killed by decapitation and the follow ng tissues were taken
for .10 2.5 6.26
11 2.3 7.00
12 2.4 7.29
5 : 13 2.4 7.64
14 2.5 7.94
15 2.3 8.32
16 2.5 8.62
17 2.4 - 8.94
10 18 2.9 9.30
19 3.1 9.88
20 3.6 10.71

The identification of these proteins was made by

estimating their molecular weight on an eléétrophoresis
15 gel (Laemmli, U.K. (1970) Nature (Lond.) 227: 680).

Thesé fractions were four-fold diluted with a
loading buffer (see Laemmli) and 8 uL aliquots were
submitted to electrophoresis in non-reducing conditions.
Figure 8 shows the electrophoretic profile of each

20 fraction and of the material before isocelectro-
focalization.'

All the fractions were sterile-bottled under a
laminar flow hood by passing them through a steri;e
Millipack~60 filter having a porosjty of 0.22 um.

25 | The protein content of the fractions was evaluated

by the Lowry dosage method. Solutions of 1 Kg/2 L



anal ysi §;n del , lung, kidneys, heart, brain, nuscle mary

gl and. E@ﬁ*%%gbtaken out of these tissues, 15 after\ﬁﬁycgﬂﬂw re
fixated for two days in Bouin fluid. After dehydration in
ethanol, the fixated ti ssues were enbedded in paraffin. _ _
Sections thereof wer e obtai ned and nmounted on gl ass slides, col-ored
W th haemat oxyl in and vi sual i zed under m croscope. 20 The
hi stol ogi cal exam nation revealed. that no del eterious effect was
vi si bl e when using the | argest doses of |yophilizate al one (data not
shown) or when usi ng the | yophtl 28ate in conbination wth the

WD 95/ 32722 PCT/ CA95/ 00233

- 23 - supernatant (see Figures 3a and b, 4a and b, and 5a and

b) . (expressedsagg crude carfeilage pweightt peraddtnencof
super nat ant have a sel ective tunor,  size regressivé 5 activity.

I n cancer ous PRIMEAYE gIWeRe (L&esteduPds €R7and pyells at different

concentrations in culture medium. The results are

summarized as follows:

5 15t test:

The permeate was lyophilized and passed on FPLC. No .
hypoplasiant activity was detectable (data not

shown) . . '
2™ test:
10 Tests performed on Rotofor fractions: Protein
identification ' _
Fractions Isoelectric Median Molecular
Identified Point ~ Value Weight
7-8-9-10 5.30 to 6,26 5.78 29 =+ 1 KD
15 7~8-9 5.30 to 6.26 5.68 60 + 1 KD
. 12-13-14 - 7.29 to 7.94 7.62 48 £t 1 KD
13-14 7q64.t° 7.94 7.79 35 £+ 1 Kb
rd pest performed. on FPLC fractions: .
Fractions ' Molecular Weight

20 6 and 7 1-2.5 KD

4™ test performed on 100 ulL fractions obtained on
Amicon molecular filters: ' '

Concentration . Molecular Weight Inhibition of
tested ZR75-1 Cell
Cultures

25 100 ug/mL MW > 100 KD " 64%



an inportant dimnution of the area of blood vessels was

légnreupﬁg rved.
u .

The anti-WMHBERR ¢ ef fect of these active mol ec

confirmed by results as illustrated = 10 and summari zed in the foll ow ng
pi cture. and hi st ogram ' Figure 7 shows that, when a conbi nation
of | yophilizate (p.o.)-supernatant (p.o. + i.p.) was used .
(refer to Figures 6a and b), a decrease of 55% of the bl ood vessel
area was observed. 15 The di m nution of the tunor size mght be
due to an I nportant decrease in its vascularization, to a direct
effect of tunor cells, or a conbination of2¢oth phenonenons. The
anti-angi ogenic effect of these extracts is well depicted
above. The direct 20 hypoplasiant ef fect has been observed in
vitro on the hor o depenc!?b | %M%S mai ns e confirnmed
I n vivo. 100 ugy se t he a.%?%ﬁ H@?o € &e%ﬁlts sho t hat the
super nat ant had auobnaggaﬁed ef f ect 10VED aniWakod® Kie W7/ 32722
PCT/ CA95/ 00233 400 ug/nL MW < 10 KD - 149% '

10

15

20

FPLC fractions 6 and 7.contain active components of
a very small molecular weight: 1 to 2.5 KD.

The hypop;asiant effect of the fractions can be
up to 33 000 times higher than the one observed with the
lyophilizate. The above results . show that
lyophilization Substahtially deétroys and/or inhibits
the activity of the proteins contained in the eluate
while no such abolition occurred when lyophilizing the

solid extract.

t identifi ion of the active components of the
eluate: |
The active fractions (teéted on ZR75~1 cells) are
retrieved in the féllowing range of molecular weights,
determined by another type of purification starting with
the same permeéte (1 Kg/L) on a 10 mm diameter X 30 cm
length Superose-12 column using the FPLC and rotofor
prbcedures described above. A flow rate of 1 mL/minute

was selected. 45 fractions of 1 mL were collected.



24 - effect of the |Ilyophilizate on ZR?5'é§?@§h# t he

corrponent S Wazeof were further investigated. LIQUI D
FRACTI ONS CONTAI NI NG ACTI VE MOLECULES 5 Shark cartil age )
was harvested and processed the sane as descri bed above except for

t he concentration step which has been omtted. After

centrifugation, the pell et was di scarded and t he supernatant was
processed the sane way as described above up to the sterile 10
filtration on 0.22 [err]mfilter. The supernatant wll be

her ei nbel ow referred to a crude 3@erneat e, e.g. t he pr oduct
after t he ultrafiltration. The so obtai ned crude

per neate was passed on FPLC 15 (Fast Protein Liquid Chr omat ogr aphy) .
FPLC condition - 249Col u cm Sephacryl S-300
FPLC system frEﬁFB%SPﬁa§° 21 '§§§£2;§fi éﬁ%@géﬁiéftered on
0.22 [err]Imfilter before weight of 79 to 120 XD

Fraction 22 _ L
: : activity in fractions
corresponding to a molecular
weight of 60 to 70 KD

Fractions 29- 32 activity in overlapping
' fractions corresponding to a
molecular weight of 35 to 46 KD

Fractions 34- 35 activity in fractions ' '
corresponding to a- molecular
weight of 29 KD

5 Fractions 38- 39 activity correspohdihg to a
molecular weight of 1 to 2.5 KD
SPECIFICITY
In order to evaluate the specificity bf activity on
tumor cells, the permeate obtained after ultrafiltration
was tested on other mesenchyme originating cells, human

10 TENON fibroblasts (HTFs), which are normal fibroblasts.

B. In Vitro
a. Patients
'Oonly the HTFs from two patients (one with
neovascular glaucoma, NVG, and the other with primary

15 open angle glaucoma, POAG) have been used.



20 | oaq] n.fhe colum. The elution buffer was phosph -
buf fer saﬁﬁgs’%éég) filtered and degazed during 15 a%?ﬁl&{%fggﬂ:ﬁe

vol ume of the |oaded sanple was usually 3.2 nmL (could be up to 13
). The flowrate was 1 WD 95/ 32722 _ _

PCT/ CA95/ 00233 - - 25 -

mL/ m nut e. Fractions of 10 nL were coll ected. The el ut ed
conpounds were detected by their U V. absorbance ' (280 nm. A
calibration chart was obtained by using the MM GF- 1000 cal i bration
kit fromSigma, this calibration 5 -s3hpte having the sanme vol une as
t he | oaded sanple to analyse (3.2 nL). The elution volune of a

sanpl e was deduced fromthe, plotti 2‘8 of the nol ecul ar weight of the
conpounds of the cal i%r at iHPgIItURing and Hfainkepange of HIFs, o ype to

whi ch was subtracted t he void_volyme of the 10 col . he voi
vol ume was obt ai ned ‘ﬁﬁjcé’é%lr'l’(fn% cultur eY?FﬁrPﬁ%g?‘kl/l% wasRidsh ando) .
‘The fractions wefg lasfed Q1eRe:s 8! 'S¢’ Y. d8® £rypsin/o.5 mM EDTA

(Gibco 610-5300 AG) for 5-10 minutes at 37°C. 1.5 mL of

5 DME/F-12 medium containing 15% FBS was then added to
neutralize trypsin/EDTA. _

Association of the cél—-ls was made by triturating
and transferring into 25 cm? T-flasks, i'nfto which
additional medium containing 10% FBS was added.. After

10 confluence was reached, the HTFs were transferred into
75 cm? .and eventually, into 180 cm? T-flasks. When
enough cells were ocbtained, some cells were utilized for
the experiments as described below, and others were
simultaneously frozen to preserve identical passages for

15 future experiments.

c. Experimental Protocols
When confluence was reached, cells from one patient
growing in two or three identical 180 cm? T-flasks were
dissociated by the procedure described abéve. - After a
. 20. - . . short low speed centrifugation, they were counted with
a zﬁI Coulter Counter 216013, equipped with a 256-
Channelyzer.
For all of the in u;t_r_g experiments which follow,

approximately fifty thousand cells were inoculated in 1



activit actions of interest were identified and i r
XW)gpgﬂaj PC{¢%§%@¢§%HOMD.

characteri CS were corroborated by further study 15

Addi t i onal characterization. of t he active conmponents of the-,
per neate was conducted on Rotof or (Biorad 170-2950; see

| soel ectrofocalization below and on Amicon filters of different
cut-off values to obtain 20 fracti ons of nol ecul ar wei ght of between
10- 30 KD, 30- 100 KD and nore than 100 KD

| soel ectrofocalization: A preparation of shark cartilage (46
m. of perneate 1 Kg/L) was di aty¥®d-overnight against 4 litres of
pure 25 wat er .contai ning 5% glycerin at 4[err] C using a nenbrane

WD 95/ 32722 . < PCT/,CA95/ 00233

- 26 - nL 8f. PME{ F5dre MRAIMRCS RE83 "RBY 35 EBSuANES 226N 16hEm

Ol yzedsol Mt A Al S W) Skt BePIRELY ' RSurs (nrs) (BBELERC' 2
seeding, 1 mL of fresh identical medium supplemented :
with 12 FBs.(ﬁabsolute" controls) was added. Depending

5 on the experimental design (see:aboﬁe and below), the 1%
FBS medium was supplementéd or not with a GFs (Growth
Factors) or with the permeate. 1 Kg/2L (cartilage ‘
weight/water volume) solution and-sﬁerile filtered. On |
this day (day 0), some samples of cells were also

10 counted:to determine plating efficiency (which should be
equal or greater than 95%).

Forty-eight hours after the onset of the
experiments, the cells were rinsed and dissociated by
the afore-mentioned procedufe and counted again. The

15 number of cells was éxpressed as a percentage of that
obtained in the "absolute” controls.

Each "absolute® or positive control, containing 1%
or 5% FBS, respectively, and each experimental group,
supplemented with 1% FBS and with an individual GF or

20 cartilage permeate consisted of triplicate samples.
Each experiment was carried out on the cells of one

or two patients at a time, and was repeated at least

twice.



{Si gma C3023; 3é£(3-ChoIaniddpropyl)-dinethylannnnio]-l-

propane- WPP¥3HRE) . The vol ume was conpleted to 55 ni PéTICA\?\f'?%%ure

wat er. The solution was |oaded on Rotofor. | soel ectrofocalization
was conducted at 4[err]C, at a constant power of 12 watts (3000 Xxi
power supply Biorad 165- 0554), under constant water circulation for
insuring 10 -mai nt enance of the tenperature. At the beginning of the
separation, the voltage was 380 volts and the anperage 31 mA.. Wien
the anperage was stabilized (at 14 my), the vol tage read 870 vol ts.
The isoel ectrofocalization was : st 9pped and 20 fractions were
col | ect ed. - 15 FRACTI ON VOLUME (nl) pH
1 3.7 3.56 2
2.1 4.8timulation of fibrgblast proliferatiom by growth
4.18 4 .. 2.3 ‘ 4.31 2&) '
5 factors (GFs) or cartijlage permeate was comgpared to the
2.1 5.03 7 2.5
5. 30 stimulation of the same,by 5% FBS. 5 50 VO
95/ 32722 In these experiments, GFs, Egycg.:ﬁ‘g%aef?’(?’pPDGF) and

5 human recombinant bFGF, hr bFGF (gift to Dr. P. Brazeau

from Farmitalia carlo Erba, Milan, Italy) were added in
concentrations of 10 to 100 ng/ml in 1% FBS,
respectively. Forty-eight hours af"l:er.the onset of the
experiment,_ the cells were dispersed. by Trypsin-EDTA and
10 counted on the Coulter counter. a1l triplicate values
(columns 1, 2 and 3) appearing below equal one twentieth

of counts per well.

Patient B: Glaucoma Sexe: Male Age: 53
HTF
15 _Day -1: number of cells per well: 456170
DME/F12 - 1% FBS - 1% Pen. Strep
Day 0: number of cells per well: 65214
DME/F12 - 1X FBS - 1% Pen. Strep
Day 1: number of cells per well: 62548

20 DME/F12 - 1% FBS - 1% Pen. Strep
Day 2: number of cells per well: _
DME/F12 - 1% FBS - 1X Pen. Strep nb cell/count
Sample/ 1 2 3 AVE. SEM %
plate contro
. ) h
growth
~ DME/F12
Plate #1 R Day 0 3,019 2,862 2,853 65,214 7
FBS 1% £BS _ _
' 2 Day +1 2,711 2,973 2,693 62,548 1,655
_— 1% FBS : : .
3 Day +2 2,284 2,400 2,191 51,333 1,655 100
1% FBS
4 Day +2 3,086 2,83 3,115 67,446 1,627 131

5% FBS - 1




- 27 - 9 2.4 '

10 V0 95/32722 5 5 6. 26 PHICBS%&”
2.3 7. 00 12 2.4

7.29 5 13 2.4 7. 64

14 2.5 ' 7.94 _ 15

2.3 8.32 16 2.5

8.62 ' 17 2.4 8.94 10

18 2.9 9. 30 19

3.1 9. 88 =264 - 3.6

10.71 The identification of these proteins was nade by
estimating their nol ecul ar weight on an el ectrophoresis 15 gel
(Laemm i, U Kpded$70) Naturgetehond.) 227: 680). ' These
fracti ons wereogfour-fold diluted with a | oadi ng buffer (see

Laemm i) and 8 [err]L & iqufff¥siner e?558 2981 Quidfi tHEH t 02dPect’Pbphoresis in
non-reduci ng condi ti ons. _ Figure 8 shows the el ectrophoretic profile
of each 20 . fractidn a%ﬂg{g‘of e Hierial BFbre ' ®&oelctro- '
focal i zation. " the fractions were sterile-bottled under a

| ami nar flow hood by pdssinif Bfm thPBugh®d H¥fi %16 1.48 M}:%i pack- 60

filter having a porosity of 0.22 [ergsm 25 : The protein content
of the fractions was efal ual@gem = 4.6 4,35 4,450 100,285 1,4 n

Plate #3 DME/F12

b~ FGF | | | (
9 Control’ 2,915 2,533 2,502 59,360, 2,429 100 _
(1% FBS) - _
10 1 ng/mt 2,766 2,556 2,761 60,17 1,213 101
1% FBS _
1 10 ng/ml 3,606 3,143 3,193 74,23 2,683 125
%8s : _
12 100 ng/mt 4,066 3,033 3,026 75,585 6,307 127
— 1% FBS :
5 Plate # _ DME/F12
CARTILAGE - : -
(1kg/2L) 13 - Control 2,826 2,566 2,486 58,822 1,877 100
(filtered) 1% FBS)
% 1lalml X 2,729 2,576 2,575 58,837 93 100
FBS : ‘
15 10 wl/ml 2,643 2,493 2,58 57,643 798
1% FBS o
16 100 gl/ml 2,918 2,883 2,766 58,483 2,461 99
%8S : R .
Il P < 0.02 _
10 I P < 0.01 Determined by Student~Fisher Test

While growth factors like PDGF ( Plateiet-Derived

Growth Factor) and bFGF (basic fibfo_blast growi:h_ factor)

show a stimulating activity on HTFs, no effect, po.sitive

or négative, has been obse'rved when these cells are

15 grown in the presence of cartilage. permeate (1 Kg/2L).

No hypoplasiant effect could be observed. This suggests



By the Low .y _dosage method. Solutions of 1 Kg/2 L WO 95/
PCT/ Cags/ GEO8E2IEY o pCRcSdREss

(expressed as the crude cartilage weight per litre of per neate were
tested on ZR75-1 cells at different concentrations in culture

medi um The results are summari zed as foll ows: 5 1l err]
test: The perneate was | yophilized and passed on FPLC. No
hypopl asi ant activity was detectabl e (data not shown) .

2[err] test: 10 Tests performed on Rotofor fractions: Protein

i dentification Fractions . I soel BBtricC Medi an Mol ecul ar

I dentified Poi nt Val ue Wi ght 7-8-9-10

5.30 to 6.26 5.78 29 1 KD 15 7-8-9 5.30 to 6.26
5. 68 60 1 #mt the perpeatelhas an hypsplasiamy effegtowhich isg 1

KD 13-14 7.64 to 7.94 7.79 5 1 KD
specific to tumor cells with no detectable effect on

normal cel;s. The same cartilage extract neither had an
effect on another'type of fibroblast cells, HSF (Human

5 Skin Fibroblasts; data not shown). Eventhough noﬁ
" tested, it is assumed that the lyophilizate also shows

no effect on normal cells.

CLINICAL TRIALS:
Before proceeding with preliminary clinical trials,
10 the crude permeate obtained after ultrafiltration was 2
and 20 fold-concentrated, providing enriched active
permeate. These levels of concentration were obtained
on a tangential flow filtration column having a porosity
of 1000 Daltons, which reduced the volume of the eluate
15 by 2 and 20 times. The concentrated permeate was
filtered of a millipore filter of a porosity of 0.22 um.
When the cartilage was processed with the alternétive
centrifuge method (using the CEPA centrifuge with a
membrane of a porosity of 30 uM), a ten-fold
20 concentration achieved the obtention of a concentrated
extract having almost the same proteic level as the
above 20-fold concentrated extract, e.g. 12 mg/mL
(improved method) instead of 14 mg/mL (laboratory scale

method). The sterile 10 X concentrated permeate was



3[err] wééztgﬁ%l : %orrred on FPLé fractions: Fracti OE?CE/C@’%EP”

Mol ecul ar 20 6 and 7

4t h test perforned on 100 [err]L fractions obtai ned on Anmi con

nmol ecul ar filters: Concentration Mol ecul ar Wi ght I nhi bition
of tested ZR75-1 Cell .

Cul tures 25 100 [err] g/ nL MV > 100 KD 64%

WD 95/ 32722 . PCT/ CA95/ 00233

- 29 - 100 [err]g/nL 30 KD < MW< 100 KD 114%

100 [err]g/nL 10 KD < MW < 30 K36 - 127% 400 [err] g/
MN < 10 KD 149% FPLC fractions 6 and 7 contain
active conponents of 5 very small rnolecular weight: 1 to 2.5 KD.

The hypopl asi %tﬁlﬁ’é{ﬁedofmt Hemﬁ& igypEes,(apout 85 g 85 P5OY8ingd t | rres'
hi gher than the on

above resul £& S e%¥ﬁ§{cs,t9rozen|%mﬁq |cz§t"%5ﬁ“§§%5'laé‘ﬁt'FHFF§l‘eHest roys
and/ or i nhi bi rs%org& at -28%caghti t%ﬂléi@lcﬂ{ Ot Gh3Sn§§BE4 eEekanbhe

el uate
between the crude and the concentrated permeates is

5 their concentration in proteins. It will be noted that
the method used for determining the proteic content
measures nitrogen' compounds and not - only proteihs ‘
(Kjeldahl method).  This may explain why the |

- concentration of proteins does not . increase

10 proportionally with the level of volume concentration as
this is usually the case when the proteic content -is_
determined by the Lowry method. The concentration step
is thus_ assumed to allow permeation of water as well as
llo_w molecular weight nitrogen compounds. -

15 The concentrat_ed_ permeate was used for tréating
angiogenesis-dependent diseaées. Two different types
representative of angiogenésis—dependent diseases were
tested in practice in human; the first type being
dermatological disorders (psoriasis) and the seéoﬁd type

20 being cancer (prostate cancer) .

Among dermatological diseases, psoriasis cases were
selected. Among the psoriasis cases tested, it is
worthwhile to note the difference between psoriasis
.cases complicated by hyperkeratosis and non-complicated

25 ones. The keratosis component of this disease is not



whil e no guc lition occurred when |yophilizing the Sdxlobshs
extract. %J;"‘&ng Further identification of the active cor?pcc')ré%nt s of the

eluate: 15 The active fractions (tested on ZR75-1 cells) are
retrieved in the follow ng range of nol ecul ar wei ghts, determ ned
by another type of purification starting with the sane perneate (1
Kg/L) on a 10 mm di aneter x 30 cm | engt h Superose-12 col um using
the FPLC and rotofor 20 procedures descri bed above. A flowrate of 1
mL/ m nut e was sel ected. 45 fractions of 1 nL were coll ected.

WD 95/ 32722 -~ =37 = PCT/ CA95/ 00233

- 30 - Fractions 20- 21 activity infractions

corresponding to a nol ecul ar to 120
KD Fr act |s¢1bszrsnt1ally affected per se kY| they anﬁﬁggfﬁg

corresponding to a nol ecu

KD Fract |%1ﬂ§9%zpem%%??vw’§‘lﬁn e oIFARF %e akgg"ggglgo 0 .

component is the target of choice for this mixture of
active ingredients. The examples below will illustrate
5 and confirm this statement. -
| A patient suffering of a prostate cancer has
voluhtary tried a 10 fold~-concentrated cértilage
permeate. This patient underwent a series of successive
conventional therapies that were temporarily successful.
10 He recently began to consume the cartilage extract after
his cancer showed recidivism.

The results shown hereinbelow are very encouraging
and are deemed predictive of the usefulness of the crude
permeate and fractions thereof in the treatment of all

15 angiogenesis~dependent diseases, and not only to the
ones specifically tested. Insofar és a disease has an
‘_angiogenic component, it is deemed that the cartilage
extract of the present invention will be effective in
this respect provided that it entérs a composition

20 containing an effective amount thereof and that this
composition . is in a suitable form for proper
administration. Therefore, it will be appreciated that
the present invention is not limited to the following
specific compésitions, since the person skilled in the

25  art would be able to derive numerous compositions



fractio responding to a mol ecul ar I ght of
35 to 43§?§$’£27§2 “ Fractions 34- 35 activity in fracti gﬁ'gICA95100233

corresponding to a nol ecul ar wei ght of 29 KD 5
Fractions 38- 39 activity correspondl ng to a : ,

nmol ecul ar weight of 1 to 2.5 KD SPECIFICI TY _ In order. to
eval uate the specificity of activity on .~ tunor cells, the perneate
obtained after ultrafiltration - was tested on other nesenchyne
originating cells, human 10 TENON fi brobl asts (HTFs), which are normal.
fibrobl asts. B. In Vitro - 38 = a. Patients

Only the HTFs fromtwo patients (one with neovascul ar gl aucoma, NVG
and the other with primary 15 open angl e gl aucoma, POAG) have been
used. wowderedrpzhoice is guided by the mode of adminiBEFA€A®N 00233
- 31 - b. Subcul turing and Mai ntenance of HTFs

thereof and the targeted ill tissue. Compositions may
be administered by different routes e.g. topical, oral,
sublingual, rectal, intravenous, intramuscular, by

5 diffusion, etc.

PSORIASIS:

The following dermatological .composit':ion was made
and tried to verify its efficacy in. patients suffering
of psoriasis:

10 -Emulgade™ CLB 29% (W/W)

-20X crude permeate 69.5% (W/W)

-Germaben™II 1% (W/W), and

-Lavandula Angustifolia 0.5% (W/W)

- Emulgade™ CLB, a mixture of stearate esters, fatty
15 alcohols and nonionic emulsifiers (purchased from Henkel
Canada Ltd.) was heated at 65-7'0"c under agitation.
Heating was stopped while the mixture ﬁas kept under
agitation. When the mixture reached a temperature of
45°C, the essential oil Lavandula Augustifolia and the
20 preservative agents Germaben™IT (diazonid'yi ufea 30%,
methylparaben 11%, propylparaben 3% and propylene glycol
56%:; purchased from Sutton .Lab'orato'ries, NJ, U.S.A.)
were added. When the temperature of the mixture reached

30°C, the cartilage extract was added. The'éomposition_



Each conf)] uent culture were passaged by washi ng and i W th
0.5 n of‘%%&&% rypsin/ 0.5 mV EDTA (G bco 610- 5305"&%‘3%}?5%- 10
mnutes at 37[err]C. 1.5 nL of 5 DVE/ F- 12 medi um cont ai ni ng 15% FBS
was then added to neutralize trypsin/ EDTA : Associ ati on
~of the cells was nmade by triturating and transferring into 25 cn®
T-flasks, into which addi tional nedi um containing 10% FBS was
added. After 10 confl uence was reached, the HTFs were transferred into
75 cn? and eventually, into 180 cnR T-fl asks. When enough cells
wer e obtained, sone cells were utilized-fyg - t he experinents as
descri bed bel ow, and ot hers were si mul taneously frozen to preserve
i dentical passages for 15 future experinents. Cc

Experi nent al Psmt ehiisined was a smouhhnnamﬂmmuwweqmammedmhedaryéth from
one pati ent growng in two or three identical 180 cn2 T-fl asks were
di ssoci at ed by thiee peveentaged®frEpatigadele. othex forms of vasiousow

speed centrifugation, they were counted with =~ = a ZM Coulter Counter
216013, equi pp¥dspasity E%Natologlc%mWﬁ4°ns can be obtgipedy| of -

the in vitro experiments which (olloW . c.ce.r8R0L0LBEE oLl [hYakIOUSANe

5. lotion, ointment). Other vehicles or excipient might be

used to obtain pastes, gels and any other form of
transdermal preparation. |

The above formulation was given twice daily during

a period of‘twelve weeks to a panel of ten patients

10 (toéical application) suffering of psoriasis that had

been responsive to the conventional therapies tried but

became refractof:y to them aftér a while. For this

study, - patients were selected for the similar and

_symmetrical extent Of'psdriasis on both side members.

15 These*trials_wére conducted in a double-blind fashion,

neither the dermatologist nor the patients knowing which

affected side was treated with the composition

containing thé- cartilage extract and which one was

‘treated with a control-composition. Remarkable

20 improvement was observed in five patients whose

psoriasis was not complicated by hyperkeratosis;

photographs of parts of two patients' bodies are shown

in Figures 9a) and 9b).  In Figure 9a), it is

‘demonstrated that a patient affected by psoriasis with

25 "hyperkeratosis has nevertheless shown a verjr significant



V\D 95/ 3%;3%5132722 _ o PCT/ %95&8@%33%%’%% -

- 32 - m. of DVE/F-12 nedi um contai ni ng 1% FBS

dish and a 12-well plate. Seventeen hours (hrs) after seeding, 1 nL .
of fresh identical medi um suppl emented . with 1% FBS ("absol ute"
controls) was added. Dependi ng 5 on the experinental design (see above
and below), the 1% FBS nmedi um was suppl enented or not wwth a GFs

(G owh Factors) or with the perneate 1 Kg/2L (cartilage

wei ght/wat er volune) solution and sterile filtered. On t hi s day

(day 0), sone sanples of cells were also04016 counted to determ ne .

pl ating efficiency (which should be h equal or greater than 95%.
Forty-eight hours after the onset of experinments, the

cells were r|mﬁﬂPQ%%PQh%goﬁhﬁt6§Y599ma' asﬁ?ﬁ%%ﬁ%ﬁeﬂ%%htPBnEﬁuﬁﬁébedure

and counted a

of that o "R ol (9ne PRRCOF FESSERRPFo) o The hyperkeratosis < 0"

remained, however, important. Photographs of.the second

patient suffering of psoriasis not complicated with

5 hyperkeratosis (Figure 9b)) show a much better
improvement after a three month-treatment. Since
psoriasis appears to be a multifactorial disease, it is ‘

assumed that the response of the pétients depends on the
importance of the involvement of angiogenic factor in
10 the establishment and in the perpetuation of this
condition. It is probable that better results might be
ocbtained if this kind of formulation is complemented
with other therapeutic agents addressing to other
factors involved (keratolytic agents, anti-inflammatory
15 agents, antihistaminics,_immunoéuppréssors,-etc.).
This complementation may take the form of amending
the formulation to include an effective amount of a
keratblytic agent, for example. It could also be
achieved by the separate édministration of suéh a
20 complementary therapeutic agent, concurrently or in
alternation with the application of the present topical
formulation. Furthermore, the complementary medication
does not need to be administered by the same route.
The above formulation has shown no systemic effect

25 (the effect being limited to the treated member) and no



Each "absglute" or positive control, containing 1% Q
respectiv§+§¥ﬁgﬁf each experinental group, suppLeneﬁ%E@éaﬁﬁﬁx?%)FBS

and with an individual G- or 20 cartil age perneate consisted of
triplicate sanples. Each experinent was carried out on the
cells of one ' or two patients at a tinme, and was repeated at |east -
tw ce. WD 95/ 32722

PCT/ CA95/ 00233 - 33 -
Stinmulation of fibroblast proliferation by gromﬁh factors (GFs)
or cartilage perneate was conpared to t+e4l - stinmulation of the sane
by 5% FBS. ' In these experinents, GFs, porcine PDGF (pPDGF)
and 5 human reconbi nant bFG-, hr bFG- (gift to Dr. P. Brazeau -

from Farnital | secandany heffectin, d%nifﬁ wéhe abaeb i proportions in

concentrations of 10 to 100 ng/m in 1% FBS,
, cartilage extract.

' ACNAE:
Even théhgh acnae is not. to the inventors!
5 knowledge, classified as a disease or disorder having an
angiogenic coﬁponent, it was nevertheless tempting to
test the 1liquid cartilage extract in patients so
affected. For experimenting the cartilage extract in
patients affected by acnae, the following gel
10 formulation was made: |
carbopol™ 1.2%
Purified water 77.2%
NaOH 0.3% |
Phenoxetol™ 0.3%
15 ' Tween 80™ 0.3%
2 X cartilage extract 20.0%

. 40 X Aloes extract 0.5%

The 2 X cartilage extract contains 9-12 mg/mL of

.\ proteins. This formulation shows ' a remarkable

20 improvement of the aspect of the skin of patients
affected by more or 1less severe forms of acnae

(inflammatory acnae and kystic acnae; data not shown).



respectivelgc?.ﬂForty-ei ght hours after the onset of the

experi mere 2 cells were di spersed by Trypsin- EDTA and PGECAISI0023}, nt ed
on the Coulter counter. Al triplicate values (colums 1, 2 and
3) appearing bel ow equal one twentieth of counts per well.
Patient B: d aucona Sexe: Mal e Age: 53 - HTF 15 . bay
-1:  nunber of cells per well: 46170 DVE/ F12 - 1% FBS -
1% Pen. Strep Day O: nunber of cells per well: 65214

DVE/ F12 - 1% FBS - 1% Pen. Strep : Day 1: nunber of cells per
well: 62548 2 0 : DVE/ F12 - 4360+BS - 1% Pen. Strep

Day 2: nunber of cells per well: . DVE/ F12 - 1% FBS - 1%
Pen. Strep . nb cel |/ count '

Sanpl e/ 1 Thes& surpriging resnlEs may b&Eine to alo anti-

pl ate , contro ‘

gr owt h angiogenic effect (§hysiorevealing anm gtrangiogenic |
Day O 3,019 2,862 2,853 65, 214 71 - .FBS

1% FBS component in agnaehay oy, they may 7bpe d% 9ke agf:ggg

22’18118 51 33é’i%5gSredifn§§5 thatyyhave an 3effeg%y Jé%her tha%’légggé-z’mo

2o rds'? | anglosiit. T€Ys rebdired fidréd“Chat the'safid extidbt

5% FBS °
PCT/ CA95/ 00233 a5 at least one other effect than an anti-angiogenic

effect: a direct hypoplasiant effect has demonstrated ‘

in cancer cell lines.

CANCER:

10 One patient suffering of prostate cancer has tried the
10 fold-concentrated permeate. An adenocarcinoma was
diagnosed in 1986. At that time, radiotherapy was
‘undertaken. In 1991, 'the PSA (Prostatic serum antigen)
level was 138 ug/L, when the n'oi'mal accepta_bie higher

15 limit is 4 ug/L. The patient then underwem; a
completely different therapy by castration combined with
anti-androgen therapy (Euflex™). This treatmenﬁ was
efficient Aduring lthree years, after which PSA level
began to rise again. Since June 1994, this patient

20 consumes the 10X permeate (daily sublingual dose of
about. 75 mg of proteins/7 nL of distilled water,
equ-iﬁalent to about 1~1.5 mg/kg of body weight/day).
Even though a significant amount of this dose is

swallowed, it is probably absorbed in the gastro-



10

.15

20

25

the pathology is to be controlled. At this time, the
“non-toxicity has been verified in rats (see above-
'examples)' and in humans (data not shown).

In the other in vivo experiment performed on DMBA-
treated rats, the dosage rate of the liquid extract was
about 190-220 mg of proteins/Kg of body weight, which
presumably had a great contribution to the reduction of
the area of cancer blood vessels (55% when combined with
a much larger dose of lyophilizate). It is therefore

~assumed that a dose of about 1 to about 200 mg/Kg of

-~ body weight per day is a reasonable range of median

doses (ED;,) for treating cancer by' reducing or
abolishing angi_ogenesis. |

These results show the great poten'tial of the
cartilage 1liquid extract in the treatment of
angiogenesis-dependent diseases. @ The amount of
cartilage extract as well as the formulation thereof may

be varied at will ¢to fulfil' specific needs. It is

* 34 - Pl ate #2 DVE/ F12 PDGF
5 CoY@8§32722 ), 558 2 181 2,216 51, 931 PCT/ICAOYY333 100
(194-BS) 6 1 ng/m 2,425 2,580 '
56, 056 1,228 108 . 1% FBS
7 10 ng/m 4,080 3,975 4,282 92,116 1, 648
177 ' 1% FBS - 8
100 ng/ m 4,625 4, 356 4, 450 100, 285 1, 442 193
Pl ate #3 DVE/ F12 ' b- FGF : 9
Cont r ol 2,915 2,533 2,502 59,36Q13 - 2,429 100
( 1% FBS) 10 1 ng/ m 2,744 2,554
2,761 60, 174 1, 213 101 _ : 1%
FBS intestinal traét, if thengfesults obthiiidd in DBMBAS
3,193 - 74,234 2,683 125 ‘ 1%
FBS _treated animalsi?(see ak@@ehgame relied4up®n. The, BSB
3,026 75, 585 6, 307 127 1%
FBS 5 lpvedls decreased fromD\M2 FEo 0.9 ug/ml (3ASH Lresults ;
(1 Kg/2L) 13 . Control 2,826 2,566 2,486
58, 822 199¢;ined 1§0§ecember'.1994)(.f'i rpésegyse regimen ?E%F-B%?

0
336 iOE[ errl L:/emmol :ffiezd 7% will ir%’ gz:%org%g%g) wi‘l?l? ' gge?a ‘route of
%88 188[ err] la/dministrati%fnqll?’ the &o@%i%%y 5c?f 64€’he active
16 100 J[erg Lﬁ-@d ; ' : ; ;
2 461 99 5.11 ients ?arﬁimthe de31§§§ ag%r%%)@&géés@%uth which P
< 0.02 '



10 . P < 0.01 Determned by Student-Fisher_Test h
VWi | e gr%%ﬂspﬁt ors like PDG- (Pl atel et-Derived PC%’%M3 Fact or)

and bFGF (basic fibroblast growh factor) ' show.a stinul ating
activity on HIFs, no effect, positive : or negative, has been
observed when these cells are 15 grown in the presence of -
cartilage perneate (1 Kg/2L). No hypopl asi ant effect could be
observed. This suggests WO 95/ 32722

PCT/ CA95/ 00233 ' - 35 - . that the
per neat e has an hypopl asi ant effect which4i s specific to tunor cells
with no detectable effect on nornmal cells. The sane cartil age
extract neither had an ef fect on another type of fibroblast cells,
HSF (Human  Sassumgdn haly ofrastionsgat@f ndhesherniie pexmeateugthich

tested, it is assuned that the |yophilizate al so. shows no effect on
normal cel|s. contain the active ingredient will also be effective.

These fractions await further characterization.
IOne can note that, on a proteic content basis, the-
5 topical formulations for the skin may contain a wide
range of doses of the cartilage extract. In the two
specific categories of cases tested, for example, the
ratio of the final protein -concentfation. in the
formulations for treating psoriasis versus acnae is 4-5,
10 while the ratio of dilution of the permeate is 35. For
‘all predicted applications in ﬁngiogenesis-dependent
diseases (from ophthalmic drops to dermatological and
cancer drug formulations), it is'presumed that a minimal
final protein chcentfation of the crude permeate could
15 be very low (less than 0.1 mg/mL)._ This lower range of
doses depends on the aécessibility and on the permeation
of the active ingredients to the site of éctiqn as well
as on the efficient captﬁre of these ingredients and the
sensitivity or response of the tissue to angiogenic
20 inhibitors. The higher 1limit of the final protein
concentration in formulations for some applications is
not currently khpwn. The highest final concentrations
tried were of about 9 mg/mL of proteins in the
formulation for the psoriasis cases énd-about 12 mg/mL

25 in the dose unit of 7 mL administered in the prostate



CLI NI CAL TRIALS: Bef ore proceeding with prelimnary clinica
trials, W®9B2{2e crude perneate obtained after ultrafilt PSE{GWSRES32
and 20 fol d-concentrated, providing enriched active - perneate. These
I'evel s of concentration were obtained on a tangential flow
filtration colum having a porosity of 1000 Dal tons, which reduced
the volune of the eluate 15 by 2 and 20 ti nes. The concentrat ed

per neat e was filtered of a miIlipore filter of a porosity of 0.22
[err]m When the cartilage was processed with the alternative
centrifuge nmethod (using the CEPA centriduge Wth a menbrane of a
porosity of 30 [err]M, a ten-fold 20 concentration achi eved the
obtention of a concentrated extract having al nost the sanme proteic
| evel as the cancexboeas20- f ol Simee c ctlie atcathdext perhmeateg. cafinoty/ nhe

(i mproved nethod) instead of 14 ngy/nL (|l aboratory scale met hod) .

The sterile 10 Xyophddimzest stithoutealesing its ambivityz7dt is deemed

PCT/ CA95/ 00233 . _
that the highest doses depend on the 1limit of

concentration that one can practice on the crude
3 _permeate e.g. till the obtention of a concentrated

syrup.

REQUIRED MATERIAL:
-Coolers
-Surgical instruments
10 -Meat chopper
-Plastic bags
-Industrial blendgr (Waring 3-speed blender boﬁght from
Fisher Scientific) '
-A system of purification of water (inverse'bsmosis and
15 0.1 um filtration; Continental Water System, model PRE
2202, serial number 91089, Mocdulab Bioscience
RQ/Polishing -System bought from Fisher Scientific,
Montreal, Quebec). This system provides an apyrogenic
water of high quality. .
20 -A precision balance Mettler, series AE bought from
Fisher Scientific
~Centrifuge Sorvall RC-285 bought frdm DuPont Canada
-Centrifuge CEPA

-Nylon pocket of a porosity of 30uM



- 36 - distributed in 7 nL aliquotes (about 85 of proteins)

in steVP%882122sks, frozen at -80[err] C overnight and fuPCR&AIS0233 st or ed
at -20C until utilization. The major difference : bet ween the crude
and the concentrated perneates is 5 their concentration .in proteins.
It wll be noted that the nethod used for determ ning the prot.eic
cont ent nmeasures -nitrogen conpounds and not only proteins
(Kj el dahl  net hod). This may explain why the concentration
of pr ot ei ns does not increase 10 proportionally with the |evel
of volume concentration as . t-higg is usually the case when the
proteic content is determ ned by the Lowy nethod. The
concentration step is thus assunmed to all ow perneation of water as
wel | as ~An autoclavec (amtomaitjitt vdEgow gErerijzeridsanyds model  The
concentrated perneate was used for treating * angi ogenesi s- dependent
di seases. MAEG dPPP3rent types ' “representative of :

angi ogenesi s- dependent di seases were ..tested in practice in hunman;
the first tyjeleensy500 nL copkainers PEaridizsddats I3X'& i #eFs}0and t he
second type .20 bei.n ancer (prost.ate cancer). .- Anong
der mat ol ogiE‘&Puﬁﬁs"’e&Qgs,grg?gr%&ﬁ sca‘slé’éﬁ'\ﬁ?re ~ selected. Anpng the

psorigsis caggx:te5edreell b3 24 um porosity Whatman Reeve Angel
~Ultrafiltration column (Molecular weight cut-off: 500
KDaltons and (1 KD when applicable); Surface: 25 square !
feet; Flow: 130 L/minute; Inlet pressure: 30 psi; -
Outlet pressure: 5 psi; bbught from Koch Membrane
10 Systems Inc., Wilmington, MA, USA) | o
-Sanitary centrifuge pump (Monarch Industries, model
ACE~S100, type A) for pfbviding a 130 L/mihute_flow
-sterile hut (laminar flow hut NuAire bought from Ingram
& Bell) | | |
15 -Millipack-60 0.22 um sterile filters
~Sterile clear or amber glass bottles
-Concentrator DC-10 Amicon
-Rotofor Biorad 170-2950
-Amicon filters SIOY10, SI0Y30 and SIOY100 -of cut-off
20 values of 10, 30 and 100 KD, respectively -
~FPLC Pharmacia 216007 (computer Pharmacia 216014)
-Hilstand S-300 26 mm/60 cﬁ (Pharmacia) |
~-Superose S-12 10 mm/30 cm (Pharmacia)

~Lyophilizer Labconco 10273 A - -



worthwhile to note the difference between psoriasis : .
conpl i cat@9B2RY per ker at osi s and non-conplicated 25 oﬁﬁ&%%sl!ﬂ(gss

kerat osi s conponent of this disease is not WO 95/ 32722
PCT/ CA95/ 00233 _ - 37 -
substantially affected per se by the concentrated cartil age perneate
while, in contrast, the angi ogenic conponent .is the target of choice
for this m xture of : active ingredients. The exanpl es bel ow wil |
illustrate 5 and confirmthis statenent. A patient
suffering of a prostate cancer has - 4yokuntary tried a 10
fol d-concentrated cartil age pernmeate. This patient underwent a
series of successive conventional therapies that were tenporarily
successful . 10 I ifse iavténit vy rast beeandeseribedchereingboveyr and af ter
his cancer showed recidivism The resul ts shown hereinbel ow are
very encour agi i should abe appreciatedptbatcity wild Hee ydeld| Washi% the -
crude perneate and fractions thereof in_the treatnent 05_ all ,

the ability and the knowledge of the person skilled in

the art:, without departing from the teachings of this
5 disclosure, to bring modifications by replacing some
elements of this invention as practicized by their
equivalents, which would achieve the same goal thereof;
These obvious variations are deemed covered by this

application.



15 nesi s- dependent di seases, and not only to the nes
speC|f|c Plgm%é%ted I nsofar as a dlsease has an 5ﬁ5¢3@§“$¥9
conponent, it is deenmed that the cartil age extract of the present

|nvent|on will be effective in this respect provided that it enters

20 containing an effective anDunt‘Tﬁ€F€6f‘and—%ha%—%hts

a suitable form for proper: ni.stration.
3 Y/ appreci ated that t he pr ”1’ d’!’ i" S not .
I ng. specific conpositions, &

skilled in the ==/ art woul d be abl e 48 derive numerous conp05|t|ons
WD 95/ 32722 . PCT/ CA95/ 00233
- 38 - wherein choice is guided by the node of adm nistration
thereof and tINHATISICUAIMEDII8sue. Conpositions nmay be

adm ni stered by different routes e. g topi cal, oraf, subl i ngual ,
rectal, intravenous, int}anuséul8plidy ex15ract G’IHM| 6ﬁn5é§§5 of a

.1yophi1ized pellet obtained after centrlfugatlon of an
aqueous solutipn df whole shark gartilage,-said extract

5 having an in vivo anti-angiogenic activity, a tumor size
regressive activity in vivo and an in vitro anti-tumoral

activity without any activity on normal cells in vitfo.

2. A solid extract éccording to-claim 1 which contains:
Lipids 7.35% |
10 Proteins 46.2%
Sodium  4.16 mg/g.
Potassium 2.64 mg/g
calcium 114 ng/g
Magnesium 1.49 mg/g

15 Zinc and iron traces
3. A solid extract according to claim 1 wherein said.
anti~angiogenic activity and tumor size regressive

activity are observed in mammary gland tumors.

4. A solid extract according to claim 3 wherein said

20 mammary gland tumors are experimentally induced in rats
by DMBA.
Sheet Has Bcieil‘llleﬂliced




PSORI ASI S: . The foll ow ng dernatol ogi cal conposi tion was

and tried W@’Vé?m?y its efficacy in patients suffering PCT’céPS"’“”?‘
psoriasis: 10 - Emul gade[err] CLB 29% (WW - 20X
crude perneate 69.5% (WW -Germaben[err]Il 1% (WW, and

- Lavandura Angustifolia 0 5?6(VVVV Emul gade[ err] CLB a n1xture of '
Ssteara al cohol s and noni oni ¢ enul. : _

from Hﬂﬁlﬂﬂ "i “““ﬂjwl da Ltd.) was heated at 65-70[err] ,ﬂnge{.. -agi-t.at KieEN
Heati n l e the m xture was kept under o agi¢ at Lon: -
When the m xture reached a tenperature af 49 - 45[err] C --gSsentiat——
oi | Lavandul a Augustifolia and the 20 preservative agents
Germaben[err] 1l (diazonidyl urea 30% - met hyl paraben 11%

propyl par aben 3%.anda psepideagtghgtoaccording Hockaim haseletedm Satidon
Laboratories, NJ, US A) wer e added. Wien the tenperature of the

m xture reached tumor 51Z§Hmagq655iveaasmiviagecenslats ofisaateductidhe
conposition WO 95/ 32722

PCT/ CA95/ 00233 of tumor size of 10 to 15% when said SOlld extract is

administered by gavage to said rats at a-dosage rate of
5 3 to 5 grams per kilogram of rat body weight per day for
eight to ten weeks of_treatment, when the tumor size

before treatment is 0.6 to 0.9 cm diameter.

6. A solid extract'aceofding to claim 5 wherein said
anti-angiogenic activity consists of a reduction of

10 about 55% of the area of blood vessels in said tumor.

7. A solid extract according to claim 1 wherein said
anti~-tumoral activity is observed on an hormono-

dependent mammary gland cancer cell line.

8. A solid extract according to claim 7 wherein said
15 hormono-~dependent mammary gland cancer cell line is
selected from the group consisting of MCF-7 and ZR75-1

cell lines.

"9. A solid extract according to claim 8 wherein said
anti-tumoral activity consists of a substantially
20 complete inhibition of tumor cell growth.when said tumor

cell is grown in the presence of 50-100 mg of said solld

This Sheet Has Been Repldced




39 so obtai ned was a snooth non-greasy crean& by var¥|ng
the per‘é’@ﬁ?’é@?&zof Emul gade[ err], other forms of various

CAMSN2S3 0sity
der mat ol ogi cal conpositions can be obtained, : i n accordance with the
manuf acturer's directives (mlk, 5 | otion, ointnent). Oher vehicles
or excipient mght be ~ used to obtain pasLesT_@Mﬂé>4ﬂﬁ$ﬁmfy—other form

repar ation. . The above fornul ati on was

of
o ve v %'Egg“é%%ﬁﬁ”; 3\2. opl oo P o8, 0F e A B o e

been Tesponsive fo the conventional tshesmpi es trie became
refractory to themafter a while. For this - study, patients were
selected for the simlar and symmetrical extent of psoriasis on both
si de menber sextract pEnewdliilitrenofecudbuvet cell medismbferbthneef ashi on,
nei ther the dermatol ogi st nor the patients know ng which af fected
side was tre@@¥8-with the conposition containing the cartil age

extract and whi ch one was treated with a control-conposition.
Remar kabl e T I

10. A solid extract according to claim 1 wherein said

normal cells are human cultured fibroblasts.

5 11. A ligquid extract which consists of a superhatant ‘
obtained after centrifugation of an aqueous solution of
whole shark cartilage, said extract having an in vivo
anti-angiogenic activity, a tumor size  regressive
activity in vivo and an in vitro anti-tumoral activity

10 without having any effect on normallcells in vitro.

12.° A liquid extract according to claim 11 which
contains:
Lipids 0.10%
Proteins 1.77%
15 Humidity 98.8%
- Sodium 33.6 mg/100 g
Potassium 39.2 mg/loo'g
Calcium 2.0 mg/100 g
Magnesium 1.1 mé/loo g

20 " Zinc and iron traces

This Sheet Has Been Replaced

IR AT




20 i npt venent, was obser&ed in five patients whos

psori asi s &332 conplicated by hyperkeratosis; &%ﬁ?ﬁ?ﬂ@zﬁf
parts of two patlents bodi es are shown in Flgures 9a) and 9b). .
I'n Figure it is '~ ©° denpnstrated that a pati t

psoriasis with 25 ype tosis has neverthel ess sh

M,

reduction of the ferythenas OCI ated with no prurit, after onIy one
nonth of treatnent. The hyperkeratosis = 51 -renai ned however, inportant.
Phot ogr aphs of the second patient suffering of psori asi s not

conplicated with 5 hyperkeratosis (Figure 9b)) show a much better
i nprovenent’  aftlér. A lheuddnexthacteaceending taigiowim 11 wheredm seiid
appears to be a rrultlfactorl al di sease it is “assunmed that the

response of the 3nftiansioagRins agt ivity and ﬁ%"t aﬁ"é@eof regressive

i nvol venent of an enic factor in _10 t he estf\ ment and in the
per pet uati on of acc%',jégl are observed in mammary glan umors.

14. A liquid extract according to claim 13 wherein said
5 . mammary gland tumors are experimentally induced in rats

by DMBA.

15. A liquid extract according to claim 14 wherein said
tumor size regressive activity consists of a reduction
of tumor size of about 5% when said liquid extract is
10 administered by gavage to said rats at a dosage rate of.
about 5 mg of said liquid extract protein content per
kilogram of rat body weight per day for eight to ten
weeks of treatment, when the tumor size before treatment

- is 0.6 to 0.9 cm diameter.

15 16. A liquid extract according to claim 15 wherein said
anti-angiogenic activity consists of a reduction of the

area of blood vessels in said tumor.

17. A liquid extract according to claim 11 wherein said
anti-tumoral activity is observed on an hormono-

20 dependent mammary gland cancer cell line.
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condition. It is probable that better results mght be obtained if

this ki NO8¥3%e% nul ation is conpl enented wi t h ot hePCT/RAPHYRH | c
agents addressing to other factors involved (keratol ytic agents,
anti-inflammatory 15 agents, antihistam nics, immunosuppressors, etc.).

y take the form of anmendi ng the formul atien

to | d‘HﬂEdeHaBTelfA.Beg{-_tEiN/ anmount of a ker at o f exanpl e.
| t qbul d @#msasoeED " achi eved by the separate Hmm"ﬂmﬂmmr"lm 'such a
20 ‘——mfﬁr-eﬁﬁ%merapeutlc agent, concurrent or tinmn s *
alternation with the application of the.pggsent top| cal formul ati on.
Furthernore, the conplenentary nedi cation does not need to be

adm ni stered by the same route. The above formul ati on has shown
no systemc effxwd A23iquid( ERErai:teatcbrdmggltmchmmm.’l Whérein echienber)
and no WD 95/ 32722 ' PCT/ CA95/ 00233
- 41 - “hormonaaigpendent dagmany tgdahdgleagnegor cedds line is

selected from the group consisting of MCF-7 and ZR75-1

cell lines.

5 19. A liquid extract according to claim 11 wherein said

normal cells are cultured human fibroblast cell's. ‘

20. A ligquid extract according to claim 11 which is
fractionated in fractions having molecular weights of 1-
10 Kilodaltons (KD), 10-30 KD, 30-~100 KD and '100'-500' KD,
1c . said fractions having an anti-tumoral activity on ZR75-1
cell line which is reflected by an inhibition of cell
growth of 149, 127, 114 and 64%, respectively, when said
cell line is grown in the presence of said liquid
extract in the following respective quantities expressed
15 as 400, 100, 100 and 100 pg of crude cartilage weight

per milljlitre of culture medium for three days.

21. A liquid fraction of the liquid extract of claim 11

which has a molecular weight of 1-2.5 kilodalton (KD).

22. A liquid fraction of the liquid extract of claim 11
20 which has a molecular weight of 29 kilodaltons (KD) and

an isoelectric point of 5.30-6.26.

is Sheet Has Been Replaced .
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cartil age_extract ACNAE: EVen t hou S
not to MRISAEZRentors' 5 know edge, classified as ﬁ'g‘g%zoﬁ%r

di sorder havi ng an angi ogeni ¢ conmponent, it was neverthel ess
fenpting to  test—the liquid cartilage extract in patients so
ected. For experinenting the cartilage extract in patients

affect ed b)r{ “ﬂﬂgw“lmmn”mol lowing gel 10 f or nul ETON wes TTade.

Car bopol [ er i Purified water 77.2% ! THIS SH: -b&ﬁHBbE§@b
Phenoxet ol [ err] 0. 3% " Tween 80[err] 0.3%  _._. 02" %"
cartilage extract 20. 0% 4@ %3Al-oes extract O. 5%

The -2 X cartil age extract contains 9-12 ng/nL of pr ot ei ns. Thi s
formul ation shows a remarkable 20 i mprovenent of the aspect of the

~skin of -patiengs. A liquid ffaactidy ofbthedilguid extractf ofnslaimath
(inflammat ory acnae and kystic acnae; data not showd).

10

15

20

which has a molecular welght of 35 kilodaltons (KD) and

an 1soe1ectr1c point of 7.64-7.94.
24. A liquid fraction of the liquid extract of claim 11
which has a molecular weight of 48 kilodaltons (KD) and

an isoelectric point of 7.29-7.94.

25. A liquid fraction of the li@uid extract of claim 11

ae

which has a molecular weight of 60 kilodaltons (KD) and |

an isoelectric point of 5.30-6.26.

26. A liquid extract of the liquid extract of claim 11

which has a molecular weight comprised between 60 and

. 120 kilodaltons (KD).

27. A process for the obtention of the solid extract of
claim 1 which comprises the following steps, all
performed at 4°C: |

-obtaining a blend from shark cartilage in a non-
denaturing aqueous solution of a neutral pH, said bleﬁd

being exclusively_ obtained by mechanical means and

. having particle size of less than 500 um;

-centrifuging said blend which allows separation of

a pellet from a supernatant; and

This Sheet Has Been Replaced




MD 95/3 ' PCT/ CA95/ 00233
- - 2\%5295132722 These surprising results may be due t&CTICAN09233

anglogenlc effect (thus revealing an angi ogenic conponent in

acnae), or they nmay be due to active : i ngredients that have an

effect other than anti- angi ogeni c.” | T TS recatted—here-that .t he

S -ast——">——1has at |east one other effect nti-angi ogenic

e ffm sﬁ:&Td’iAf%%“?E‘Tllypopl asi ant effect has dem)nstrm " H'ﬁj”w ﬁ ncer

cel i nestACED - CANCER 10 one patient sufslerki

c st ed I he 10 fol d-concsgpteat ed perneate. An

adenocar ci noma was di agnosed in 1986. At that time, radiotherapy

was undertaken. In 1991, the PSA (Prostatic serum anti gen)

| evel was 138 [err<d/Mophdicieine smidapebbetpt able higher 15 - limit is

4 [err]gl/L. The patient then underwent a ' conpletely different

t herapy by. Cagmqﬁu,Anpnggﬁg5ugpqqzding to claim 27 wherein -said non-
denaturing aqueous solution is pure water.

29. A process for the obtention of the liquid extract
5 of claim 11 which comprises the following'stepe, all
performed at 4°C: |
fobtaining a blend from shark cartilage in a noﬁ-
denaturing aqueous solution of a neutral pH, said blend
being exclusively obtained by mechanical meane and
10 having particle size of less than 500 um; | |
-centrifuging said blend which allows the
separation of a pellet from.a supernatant;
~filtering said supernatant;-allowing'molecﬁles of
a molecular weight greater than 500 KD to permeate; and
15 -filtering said permeate on a filter of porosity of

0.22um.

30. A process according to claim 29 wherein said non-

denaturing aqueous solution is pure water.

31. A process for the obtention of the liquid fraction
20 of claim 21 which comprises the following steps, all

performed at 4°C:

This Sheet Has Been Replaced
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anti -androgen therapy (Euflex[err]). This treatnent was efficient
during t #3%. after whi ch PSA | evel _ began to rEGECAIPHOZSS
Since June 1994 This patrent consunes. the 10X perneate (daily

subl i ngua aboUt 75 ng of proteins/7 L of distilled water,
equi val en ﬁmﬂ I WHLI! ng/ kg of body wei ght/day).
S|gn|f|cant afroun dose is swal | owed, it snpggQ&BTVASBFEN

absorbed in the gast r o- . WD 95/ 32722 REPLELES
PCT/ CA95/ 00233 : - 43 RomemmmsmmamammEe
intestinal tract, if the results obtained g DVBA- treated ani mal s
(see above) are relied upon. The PSA | evel s decreased from 12 to
0.9 [err]g/nL (last results obtai ned i n Decenber 1994). This dose
regi men can also 5 -cbbeinbAgf acBlehdweirbmi shaekocdetdaade! in ke nons e of
adm nistration, the bioavailability of the active I ngredi ents and

t he desired aggréesavenisg aguéaousi sblution of e rEtthmElopH i saicd kdend
controlled. At this tine, the
being exclus:.vely obtained by mechanical means and
having particle size of less tha,n 500 um;
5 -centrifuging said blend which allows the
 separation of a pellet from a supernatant; |
-submitting said supernatant to an ultrafiltration,
allowing molecules of molecular weight of less than 500
KD to permeate;
10 ' -filtering said permeate on a filter of porosity of
0.22 um; and
-isolating said liquid fraction of 1-2.5 KD from

said permeate by chromatography.

32. A process for the obtention of the liquid fraction
15 of claim 22 which comprises the following steps, all’
performed at 4°C:
~obtaining a blend from shark cartilage in a non-
denaturing aqueous solution of a neutral pH, said blend
being exclusively obtained by mechanical means and
20 having particle size of less than 500 um;
-centrifuging said'blend, allowing the separation

of a pellet from a supernatant:
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non-toxicity has been verified in rats (see above- exag;g es% and in
in VI voP

humans @6‘&? Hek shown) . In the other
performed on DVBA- treated rats, the dosage rate of the liquid
extract was : about 190-220 ng of proteins/Kg of body weight, which

presunably had a great contribution to the reducti f 15 t he area- of
cancer bl ood vessels (55% when combined wth a nuch | arger dose of

| yophi I'i zat e) —tt==F5" ther fior e assuned that - '

about 200 -Ayk KgiesR HAS B ‘“'?body wei ght per day is a ﬂmmmm "ﬂ Mm

medi an EE@U&_EEEEDEO) for treatismg -cancer ‘redudi ng er

abol i shi ng--amgFogenesi s. These results show the great pot ent I al
of the cartilage liquid extract in the treatnment of

angi ogenesi s- dependeubniditsioas eaid superﬁa'eanamnuam ubtrafiltratdoni| age
extract as well as the fornulation thereof may 25° be varied at will to

fulfil specifiadlewding molecules of mpdegylza7weight of less than 500

. PCT/ CA95/ 00233
KD to permeate;

-filtering said permeate on a filter of porosity of
S 0.22 um; and
-isolating said liquid fraction of 29 KD from said

permeate by chromatography.

33. A process for the obtention of the liquid fraction
of claim 23 which comprises the following steps, all
10 performed gt 4°C:

-obtaining a blend from shark cartiiage in a non-
denaturing aqueous solution of a neutral. pH, said blend
being exclﬁsively obtained by mechanical means and
having particle size of less than 500 um;

15 -centrifuging said blend, allowing the separation
of a pellet from a supernatant;

-submitting said supernatant to an ultrafiltration,
allowing molecules of molecular weight of less than 500
KD to permeate; . .

20 -filtering said permeate on a filter of porosity of
0.22 um; and ' |
~-isolating said liquid fraction of 35 KD from said

permeate by chromatography.
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- 44 - assuned that fractions of the crude perne i
contain WﬁéS’é%"cz?ve ingredient will also be effective. %‘%&Qﬁ@&?

fractions await further char act erization. One can note that, on
a proteic_content basis, thé't' 5 topical formulations 4ﬁF—H4ere¥+—H——H‘ay
contain a wde range of doses of the cartil age extiragts SHEFT !Hhs?«t:m

1
specific c S tested, for exanple, the r &EFOADEDRL he 1
final protﬁlmﬂullm"ﬁﬂuﬂﬁm in the fornul ati ons fofrtréatrhg
psori asis vérsus acﬁae|s45 10 while the ratio of dilution of the
perneate is 35. For ~all predicteg7applications in
angi ogenesi s- dependent di seases (from opht hal m ¢ drops to :
der mat ol ogi cal and cancer drug forrmulations), it is presuned that a
m ni mal  34inal protess) fmndhe ohbtientisn Mfet@mdémtém d 15
be very low (less than 0.1 ng/n). This lower range of doses
depends on t heoficctaimbi24 twhighi Gﬂmpﬁésﬂﬁrﬁ'v@@tl owing gkepfe &kl ve
ingredients to the site of action as well as on the efficient E
capture of th&@f‘?@ﬂ%@ll%ﬁt% ‘a'nd t he sensi ti vi ty or response of the
ti ssue to angi ogenic

protein conce‘?\‘??%ﬁ‘bﬂglﬂ g#)t?ﬁ‘raFSFPB@EPSkg %ﬁ&lggﬂ g’é& i o?%g 18l
not currently goown urﬂx‘ge aq@ggéé LT 1 6R6E Y L pH, said blend

being exclusively obtained by mechanical means and

having particle size of less than 500 um;
-centrifuging said blend, allowing the separation
of a pellet from a supernatant; |
10 -submitting said supernatant to an ultrafiltration,
allowing molecules of molecular weight of less than 500
KD to permeate;
~-filtering said permeate oh a filter of porosity of
0.22 #m; and
15 ' ~-isolating said liquid fraction of 48 KD from said

. permeate by chromai_:ography.

35. A process for the obtention of the liquid fraction
of claim 25 which comprises the following steps, all
performed at 4°C: |

20 -obtaining _é blend from shark cartilage in a nbn—
denaturing aqueous solution of a neutral pH, said blend
being exclusively obtained by mechanical means and

having particle size of less than 500 um;

Sheet Has Been Replaced
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tried were of about 9 ng/nL of proteins in the formul ation faor the
psori asi WOP8RER2and about 12 ng/nL 25 . in the dose uni PCICAPSP233
adm nistered in the prostate WO 95/ 32722
L ‘°5/00233__“___ . _ - 45 -
cANmAG isase.: - §EPG the crude perneate cannot be Lynnhilrzed

'thouu J@slng Its aetivity, it is deemed . _that t he ghest ° doses
e o=t t of concentration Wl,mmlﬁlnﬁmuﬁlnct ice
on the crude 5 perneate e.g. till the obtent at ed
Syrup. REQUI RED MATERIAL: -~ 5g --Cool ers t MSdrgitcal
I nstrunents 10 - Meat chopper - Pl astic bags -l ndustria

bl ender (Waring 3-speed bl ender bought from
-centrifuging said blend, allow:l.ng ‘the separatlon

of a pellet frqm a supernatant;
-submitting said supernatant tp an ultrafiltration,
allowing molecules .of molecular weight of less than 500
5 KD to permeate:;
~filtering said permeate on a filter of porosity of
0.22 um; and - '
-isolating said liquid fraction of 60 KD from said

permeate by chromatography.

10 36. A process for the obtention of the liquid fraction
of claim 26_~_--which comprises the following steps, all
performed at:. 4°C:

-obtain{ng a blend from shark cartilage in a non-
denaturing aqueous solution of a neutral pH, said blend

15 being exclusively obtained by mechanical means and
having particle size of less than 500 um;

-centrifuging said blend, allowing the separation
of a pellet froni a supernatant;
—submittihg said suéernatant to an ultrafiltration,

20 allowing molecules of molecular weight of less than 500
KD to permeate; |

~filtering said permeate on a filter of p-oi;osity .of

0.22 um; and

This Sheet Has Been Repl
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‘Fi sher Scientific) -A systeniof purification of gg e
osnosi s M@ 9531722 0.1 [err]mfiltrationycontinental Wat alg é)(‘(o%f

PRE

SC|ent|
-Centrifugec
95/ 32722

- 46 -
MAC 350P)

Nyl on pocket of a porosity of 30[err]M
- 59 - PCT/ CA95/ 00233
-An autocl ave (automatic vapor sterilizer-Sanyo, nodel

-Nal gene 500 nL containers sterilized at 132[err]C for

mnutes and dried forjigblatingesaid liquid fraction of 60-120 KD from

10

said permeate by chromatography.

37. A process according to any one of claims 31 to 36
wherein said chromatography is performed on Fast Protein
Liquid IChromatography using a purification: column

Sephacryl S-300 or Superose s-12.

38. A process according to any one of claims 32 to 35
wherein said chromatography step is replaced by a
separation step of said liquid extract into different
fractioné, which separation is based on the isoelectric
point of molecules contained in said fractioné, the
molecular weight of said liquiad fraction being estimated

on electrophorese gel.

Sheet Has Been Replaced
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em nodel
2202, seri al numnber 91089, Mbodul ab B|OSC|ence
RQ Pol i shi ng Systenlbought from Fisher Scientific, Vb :

Cpebec—-_TﬁT§‘§7§F€WTprUvrdes an apyrogenic :
nce Mettler, series AE bought flf.om HEPLACrﬁlsher
"’Bﬂl}l" l, i,rl fuge Sorval | RC- 285 bought from DUF ,

10



-Conmsg%get ers of 24 [err]m porosity What man Reeve Angel
- UI trafilt ol um (Mol ecul ar wei ght cut-off: 500 PCTIVCXA5(06238 and
(1. KD when applicable); Surface: 25 square feet; Flow 130 '
L/mnute; Inlet pressure: .30 psi; out| et pressure: 5 psi; bought
from Koch Menbrane 10 Systens Inc., WImngton, MA USA) _ )
-Sanitary centrifuge punp (Mnarch | ndust ries, nodel ACE- S100, type
A) for providing a 130 L/mnute flow , 4sterlle hut (lam nar flow hut
NuAi re bought from I ngram & Bell) {é -MIlipack-60 0.22 [err]m.
sterile filters -Sterile clear or anber glass bottles

-Concentrator DC-10 Am con -Rot of or Biorad 170-2950 - Am con
filters SIOY10, SIOY30 and Sl OY100 -of cut-off 20 val ues of 10, 30 and
100 KD, -respectively - -FPLC Pharmaci a 216007 (conputer Pharmaci a
216014) -Hi I stand S-300 26 M1 60 cm ( Phar maci a) - Super ose
S-12 10 m 30 cm ( Phar naci a) -Lyophi li zer Labconco 10273 A WO
95/ 32722 PCT/ CA95/ 00233

% GROWTH INHIBITION

_ 0 : 1 T T \
0 10 20 50 100

CONCENTRATION OF CARTILAGE (mg/mi)

T 1= ]
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=47 - Thi s i nventi on has been descri bed herei nabove, and

it should P®BM33ci ated that it would be well within PCIYRA5/80333t v
and the know edge of the person skilled in the art, w thout
départing fromthe teachings of this 5 di scl osure, to bring

nodi fications by replacing sone el ements of this invention as
practicized by their equi val ent s, Zhich woul d achi eve the sane goa
t her eof . These obvious variati on®24/8 deened covered by this
application. WO 95/ 32722 .

PCT/ CA95/ 00233 - 48 - VHAT
IS CLAIMED | S: ' 1. A solid extract which consists of a

| yophi l'i zed pellet obtained after centrifugiyQfFxu?y of an

47 o ESTRADIOL=CONTROL (Km=11.7 nM)
e CARTILAGE 30 mg/ml (Km=31.3 nM)
o CARTILAGE 50 mg/mi (Km=174 nM)

DNA CONTENT (ug)
N
{

165 & 5
b —>
PS5

0- T T T T T — |
42 -1 -0 -9 -8 -7 -6 -5

E2 (LOG M)

f Il___j._ ;
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aqueous sol ution of whole shark cartilage, said extract 5 | .an I n
Peadith

Vi VO ant iwaxegi3emeni c activity, a tunor size regr ess |V|%y I n
vivo and an in vitro anti-tunoral activity without any activity on
normal cells in vitro. 2. A solid extract according to claim1

whi ch cont ai ns: Li pi ds 7.334 10 Proteins 46.2%
Sodi um 4.16 ny/g Pot assium 2. 64 ny/g Cal ci um
114 ny/g Magnesium 1.49 ng/g 15 Zinc and iron traces
3. A solid extract according to claim1 wherein said

anti-angi ogenic activity and tunor size regressive . activity are
observed in mammary gl and tunors. 4. A solid extract according to
claim 3 wherein said 20 = mammary gland tunors are experinentally induced

in rats by DMBA. WD 95/ 32722
PCT/ CA95/ 00233 ' :

Figure 3a Liver section from a control animal. The cytoplasm
and nuclei of parenchymal cells show a normal
appearance. X200.

i ifi ion: tative
Each micrograph (magnification: X200) shows a represen
section from either a control (vehlcle-treatgd) adult female rat or
an adult female rat treated with the hlggest Qose- of shark
cartilage extracts administered by intragastric tubing.

SUBSTITUTE SHEET



49 5. ‘A solid-extract according to claim4 wherein said .

tunor si zeWMOR$3328Rj ve activity consists of a reduction - PCTRABOOBR si ze
of 10 to 15% when said solid extract is adm nistered by gavage to
said rats at a dosage rate of 5 3 to 5 grans per kilogramof rat body
wei ght per day for eight to terf/bbeks of treatnent, when the tunor -
size before treatnment is 0.6 to 0.9 cm-di anet er. o 6. Asolid
extract according to claim5 wherein said anti-angi ogenic activity
consists of a reduction of 10 about 55% of the area of bl ood vessels in.
sai d tunor. 7. A solid extract according to claim1 wherein said
anti-tunoral activity is observed on an hornono- dependent
manmary gl and cancer cell Iine. 8. A solid extract according to
claim7 wherein said 15 hor nono- dependent manmary gl and cancer cel
line is sel ected fromthe group consisting of MCF-7 and ZR75-1"

Figure 3b Liver section from a treated animal. The appearance
of the cytoplasm and nuclei is very similar to that
observed in the control animal (see Fig. 3a). No
degenerative changes can be observed. X200.

 gUBSTITUTE SHEET



cell lines. 9. Asolid extract according to claim.38 mhereig sai d
anti -t unmowalesagizvity consists of a substantially 20 c3ﬁ7]51cét9§’°°2 3,

i nhibition of tunmor cell growth when said tunor cell is grown in
the presence of 50-100 ng of said solid WO 95/ 32722

PCT/ CA95/ 00233 extract3/3ér mllilitre of culture cell -
medi um for three. days. : 10. A solid extract according to
claim1l wherein said normal cells are human cultured fibrobl asts.

5 11. A liquid extract which consists of a supernatant obt ai ned
after centrifugation of an aqueous sol ution of whol e shark
cartilage, said extract having an in vivo anti-angi ogenic activity,

a tunor size regressive

Figure 4a control animal. Section through the cortex of. a
kidney. All the tubular cells appear normal with
clear and well delimited cytoplasm. The tubular
lumen are empty. X200.

SUBSTITUTE SHEET



activity in vivo and an in vitro anti-tunoral activity 10 Wi t hout

havi ng anywe®ssz2on normal cells in vitro. 12. PCT/CAM0233
extract according to claim 11 which cont ai ns: Li pi ds

0. 10% Proteins 1.77% 15 Hum dity 98.8%

Sodi um 33.6 ng/ 100 g Po®&4%i.um 39. 2 ny/ 100 ¢ )
Calcium 2.0 ng/100 ¢ Magnesium 1.1 ng/-100 g 20 Zi nc
and iron traces WD 95/ 32722 _ -
PCT/ CA95/ 00233 . _ : - 51 - 13. A
liquid extract according to claim 11 wherein said anti -angi ogeni c
activity and tunor size regressive activity are observed in mamrary

gl and tunors.

g

Figure 4b Treated animal. Section through the cortex of a
- kidney. The tubular cells have a normal appearance.
There is no desquamated cells in the lumen of the
tubules. No signs of toxicity can be detected. -
X200. .
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T4.. Aliquid extract according to claim 13 wherein said 5 manmary
gl and t un®ioIs@2®2experinentally induced in rats by POWEA95/00233
15. A liquid extract according to claim 14 wherein said tunor size
regressive activity consists of a reduhélon of tunor size of about
5% when said liquid extract is 8ni ni stered by gavage to said rats-
at a dosage rate of about 5 ng of said liquid extract protein
content per ki | ogram of rat body wei ght per day for eight to ten
weeks of treatnent, when the tunor size before treatnent is 0.6 to
0.9 cmdi aneter. 15 16. A liquid extract according to claim 15
wherein said anti-angiogenic activity consists of a reduction of the
area of bl ood vessels in said tunor. 17. Aliquid extract
according to claim 11 wherein said anti-tunoral actjvity is obser ved
on an hornono- 20  dependent nmanmmary gland cancer ‘cell Tine.
. . " ar L1
- . R . : 3,:‘ "

.

C e ‘ r- S . f\J

Figure Sa Control rat. Section through a lung. The wall of a
bronchiocle (B) as well as of alveoli (A) appear
intact with well delimited epithelial cells. X200.

SUBSTITUTE SHEET
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W) 95/ 32722 _ PCT/ CA95/ 00233
18. A |i Gbdsga6ks act according to claim 17 wherein said  PCT/CA95/00233

hor nono- dependent manmary gl and cancer cell line is sel ected from
t he group consisting of MCF-7 and ZR75-1 _ cell Ilines. 5 19. A
l'iquid extract according to claim1l ghesein said normal cells are
cul tured human fibrobl ast cells: 20. A liquid extract according
to claim1l which is fractionated in fractions havi ng nol ecul ar
wei ghts of 1- ~ 10 Kilodaltons (KD), 10-30 KD, 30-100 KD and 100-500
KD, 1C said fractions having an anti-tunoral activity on ZR75-1
cell line which is reflected by an inhibition of cell grow h of
149, 127, 114 and 64% respectively, when said cell line is grown
in the presence of said liquid extract in the follow ng respective
guantities expressed 15 ag 4Q0, 100, 100 and‘%po [err]g of crude
cartil age wei ght : 1ﬁﬁmﬁﬁlliﬁﬂUre of cul tur@edi um for three. days.

. ~ o

- Y “ v .

s '.'&‘\.
-
- > o

® 90 .« a
- W‘i "at‘ : &

fi?s. .

- .'..i'

1 3
. [ ]
- 2. .
.,
b e

- L)
Figure 5b Treated animal. Section through the 1lung. The

cells in the walls of a bronchiole (B) and alveoli
(A) have a normal appearance, being very similar to
those observed in control animals (Fig. 5a). The
lumen are free of any desquamated cells. X200.
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Z1. Aliquid fraction of the | quid extract of claim1l whi ch ha's a

nol ecul ar WRP¥H2%f 1-2.5 kil odalton (KD). 22. A BGCHGAY0233ct i on
of the liquid extract of claim1l 20 whi ch has a nol ecul ar wei ght of 29
Ki | odal tons (KD) and an isoelectric point of 5.30-6.26. - WO
95/ 32722 9/14 PCT/ CA95/ 00233 .

- 53 - - 23. Aliquid fraction of the liquid extract of claim1ll

whi ch has a nol ecul ar wei ght of 35 kil odaltons (KD) and an

i soel ectric point of 7.64-7.94. 24. Aliquid fraction of the
liquid extract of claim1l1 5 whi ch has a nol ecul ar wei ght of 48

ki | odal tons (KD) and an isoelectric point of 7.29-7.94.

25. Aliquid fraction of the liquid extract of claim 11

.y oo »

;* S _ ','Il'.""v?_.

Figure 6a Control rat. DMBA-induced mammary tumor. Blood
vessels are numerous and some of them (V) are
large. X120.
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-whi ch has a nol ecul ar wei ght of 60 kil odaltons (KD) and n

| soel ect r WO 932722 of 5. 30- 6. 26. 10 26. A liquid ext r%@f’cﬁﬁn}oﬁg
liquid extract of claim 11 whi ch has ‘a nol ecul ar wei ght conprised
bet ween 60 and 120 kil odal t ons }fﬂ». 27. A process for
the obtention of the solid extract of10/14 claim1 which conprises the
follow ng steps, all 15 performed at 4[err]C -obtaining a
bl end fromshark cartilage in a non- denat uri ng aqueous sol ution of
a neutral pH, said blend bei ng excl.usively obtained by nmechani cal
means and having particle size of |ess than 500 [err]m 20
-centrifuging said blend which all ows separation of a pellet froma
supernat ant; and WO 95/ 32722 :

PCT/ CA95/ 0Q233

v %. -

. 1 Ce .
v w
SRR 2

Figure 6b Treated rat. DMBA-induced mammary tumor. There are
major histological changes due to the decrease in
the number and size of blood vessels (V). This
provides the appearance of a more compact tissue.
X120.
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-1'yophi | i zi ng sai d pellet. 28. A process according to claim 27

wher ei n salV@ %6A722 denaturing aqueous sol ution i s puPECTIGEARH0233
29. A process for the obtention of the liquid extract 5 of claiml11l
whi ch conprises the follow ng steps, all perfornmed at 4[err]C
-obtaining a blend fromshark cartilage in a non- denat uri ng
aqueous solution of a neutral pH, said blend bei ng excl usively
obt ai ned by nechanical means and 10 having particle size of |ess than
500 [err]m -centrifuging s?jﬂ“4blend which allows the
separation of a pellet froma supernatant, -filtering said
supernatant, allow ng nol ecul es of a nol ecul ar wei ght greater than
500 KD to perneate; and 15 -filtering said perneate on a filter
of porosity of 0.22[err]m 30. A process according to
cl aim 29 wherein said non- denaturing aqueous solution is pure
wat er . 31. A process for the obtention of the liquid fraction 20
of claim 21 which conprises the follow ng steps, all performed at
4 err] C
2000 -
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WO 95/ 32722 PCT/ CA95/ 00233

- 55 - WO95/32722  _obtaining a blend from shark cartil agePCR/CA95/00233
denat uri ng aqueous solution of a neutral pH, said blend bei ng
excl usi vel y obtai ned by nechani cal neans and havi ng particle size
of less than 500 [err]m 5 -centrlfuglng said blend which
allows the sepagation of a pellet 2/4dfh a supernatant;

-submitting said supernarant to an ultrafiltration, allomﬁng

nol ecul es of nol ecul ar
-filtering said pernmneat

and -isol aflghg 'said liquid fTac 775 KD from
sai d perneate by chroma raphy. _ 32. A process for the obtention
of theliquidfr@.}i.orl’.-;__S of claim 22 which conprises the follow ng

steps, all
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performed at 4[err] C -obtaining a blend fromshark cartil age
in a non- WO095/32722denat uri ng aqueous sol ution of a neutral pércaasmeb2bs end

bei ng exclusively obtained by nmechani cal means and 20 havi ng particle
size of less than 500 [err]m 13/14 _centrifuging said blend,

al l owi ng the separation of a pellet froma supernatant; . WO
95/ 32722

-submitting said supernatant to :
nol ecul es of nol ecul ar wei ght ' G ate;
-filtering said perneate o ; S

and e N
per neat e by chr‘t :

the liquid frac

Figure 9 a) Upper panel: patient suffering of psoriasis with
keratosis before treatment, and lower panel:" after one month of
topical application of a formulation containing the liquid
cartilage extract.
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of claim23 which conprises the followng steps, all 10 perfornmed at
4[err] C. WO9532722 -obtaining a blend from shark carti| aBeT/CAY003 -
denat uri ng aqueous sol ution of a neut rﬁl 4 pH, said blend bei ng
excl usi vel y obt ai ned by nechani cal medi éland havi ng particle size
of less than 500 [err]m 15 -centrifuging said blend, allow ng -
the separation of a pellet froma supernatant:
-submitting sai ¢
nol ecul es of nDI%
-filtering said
and —
perneate by chr gy
PCT/ CA95/ 00233  F<%=
34. A process f g
24 which conpri

Figure 9 b) Upper panel: patient suffering of psoriasis without
keratosis before treatment, and lower panel: after
three months of topical application of a formulation
containing the liquid cartilage extract.

SUBSTITUTE SHEET



~

erforrred at 4[err] - -obtaining a blend from shark
22.25' L?gﬂlﬂlﬂﬂlﬂlﬂﬂﬂlﬂ lllll\. g excl usi vel y obt ai ned by mechani cal means and

havi ng pdrtfcle s z€ of Ieéss than 500 [err]m -centrifuging
said blend, allow ng the separation -of a pellet froma

super nat ant ; 10 -submtting said supernatant to an
ultrafiltratlon, al I owi ng nol ecul es of nol ecul ar wei ght of |ess
t han 500 KD to perneate; -filtering said .
perneate on a filter of porosity of 0.22 [err]m and 15
-isolating said liquid fraction of 48 KD from said per neat e by
chr omat ogr aphy. 35. A process for the obtention of the liquid
fraction . of c]ain125 whi ch conprises the follow ng steps, al
performed at 4[err]C -obtaining a bl end from shark

car:jl Ibiage i 2 R9Baide ractwhlche rc:'oﬂgi Jaflg rﬁé@fﬁt M%@I pH
hal enthgier centrifugatio "f g age FolloWed |
aving parfrh&iohatibs on é?ﬁﬁrah u”ﬁr welg ¢8leldtabBae 00

Repl aced Kjodaltons (KDa), this fraction havmg molecules of a molecular weight comprised
between about 0 to about 500 KDa.

2. A liquid extract which essentially consists of a fraction of a supernatant
obtained after centrifugation of an aqueous homogenate of whole shark cartilage,
followed by fractionations on membranes having molecular weight cut-off values of
about 1 Kilodalton and of about 500 Kilodaltons (KDa), this fraction having molecules
ofa molecular weight comprised between about 1 to about 500 KDa.

L 3. A liquid extract according to cialm 1 which has the following approximate
composition:
Lipids : 0.10%
Proteins 1.77%
Humidity 98.8%
Sodium 33.6mg/100g
Potassium 39.2mg/100 g
Calcium 2.0 mg/100 g
Magnesium 1.1 mg/100 g
Zinc and iron traces.
4. A liquid fraction of the liquid extract of claim 1 whlch has a molecular weight of .
~about 1 to about 2.5 KDa measured by Fast protein liquid chromatography (FPLC)
5. A liquid fraction of the liquid extract of claim 1 which has a molecular weight of
about 29 KDa and an isoelectric point of about 5.3 to about 6.26, measured by
electrophoresis after a Rotofor separation.
». . 8. A liquid fraction of the liquid extract of claim 1 which has a molecular weight of

about 35 KDa and an isoelectric point of about 7.64 to about 7.94, measured by
electrophoresis after a Rotofor separation.

7. A liquid fraction of the liquid extract of claim 1 which has a molecular weight of
about 48 KDa and an isoelectric point of about 7.29 fo about 7.94, measured by
electrophoresis after a Rotofor separation.

8. A _quuid fraction of the liquid extract of claim 1 which has a molecular weight of about
. 60 KDa and an isoelectric point of about 5.30 to about 6.26, measured by
electrophoresis after a Rotofor separation.

9. A liquid fraction of the liquid extract of claim 1 Which has a molecular weight of about

70 to about 120 KDa measured by Fast protein liquid chromatography after a Rotofor
separation.
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|1 111 WO 95/ 32722 .
PCT/ CA95/ 00233 .58 -

gciﬂéﬂlﬂﬂ?mﬂﬂlﬁfﬂﬂﬂﬂlﬁnd L Subni'tiing Shi d supernatant to an oo

ultrafilttath o . allow ng nol ecul es of nol ecul ar wei ght of |ess

t han 500 5 KDto per neat e; -filtering said permeate on a
filter of porosity of 0.22 [err]m and -isolating said
liquid fraction of 60 KD from said per neat e by chronmat ography.

10 36. A process for the obtention of the liquid fraction of

cl ai m 26 whi.cA liguidpfraction dfttbe fliquidcestragt sft claisy 1avtich has a molpeulapweigiht af
4[err] C. about 60 to about gbtDai mgasured dyd-dst protsindiqidcchromiatagraphy aftercan-
denat uri ngRatqm'mawiqntuon of a neutral pH said blend

11. A liquid fractlon of the liquid extract of claim 1 which has a molecular weight of
about 35 to about 46 KDa measured by Fast protein liquid chromatography after a
Rotofor separation.

12. A liquid fraction of the liquid extract of claim 1 which has a molecular weight of
about 29 KDa measured by Fast protein liquid chromatography after a Rotofor
separation.

13. A liquid fraction of the liquid extract of claim 1 which has a molecular weight of
about 1 to about 2.5 KDa measured by Fast protein liquid chromatography after a
Rotofor separation.

14. A liquid fraction as defined in any one of claims 4 to 13, which has a direct anti-
tumoral actmty in vitro.

156. A process for obtammg a liquid extract of shark cartilage which comprises the
following steps:

a) homogenizing shark cartilage in a non-denaturing aqueous solution until
said shark cartilage is reduced to particles whose size is lower than or equal to about
500 pm, resulting in a mixture of particles and a crude liquid extract;
b) separating said crude liquid extract form said particles; and
c) further separating the crude liquid extract so as to obtain a final liquid
extract containing cartilage molecules having a molecular weight lower than or equal
to about 500 KDa.

16. A process according to claim 15, wherein said non-denaturing aqueous solution
consists of water and said steps are performed at about 4°C

- 17. A process according to claim 15, wherein step a) is performed within about 30
& . minutes.

18. A process according to claim 15, wherein said shark cartilage and said non-
denaturing aqueous sofution are in proportions of about 1 Kg of cartilage wet weight
per 1-2 liters of solution.

19.  The process of claim 15, wherein said separation step b) is performed by
centnfugatlon

20. The process of claim 15, which further comprises a step d) of concentrating said
final liguid extract, resulting in a concentrated liquid extract containing cartilage
moleé:gles having a molecular weight comprised between about 1 KDa and about
500 KDa.

21.  The process of claim 15, which further comprises a step d) of fractionating said
- final liquid extract, to obtain a liquid fraction of said liquid extract.
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btained by mechani cal neans and havi ng
partlcl lﬂ fl lj ﬂmn 500 [err]m -centrifuging said
bl ehd, ation -’ of a pellet froma supernatant;

-subnlttlng said supernatant to an ultrafiltration, 20 al | owi ng

nol ecul es of nol ecul ar wei ght of |ess than 500 KD to. perneat e,
-filtering said perneate on a filter of porosity of _ 0.22 [err]m
and WD 95/ 32722 . PCT/ CA95/ 00233
- 59 - -isolating said liquid fraction of 60-120 KD from
sai d perneate by chronmat ography. 37. A process according to any
one of clains 31 to 36 wherei n said chromat ography is. perfornmed on
Fast Protein 5 Liquid Chromatography wusing a purification colum

Sephacryl 55 3001RE orbHRSE 3F ialtn 24, wherein said fractionation step is performed by Fast

Protein Liquid Chromatography (FPLC), and wherein said resulting liquid fraction
contains cartilage molecules having a molecular weight comprised between about
1 KDa and about 2.5 KDa.

23.  The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and electrophoresis, and wherein said liquid fraction contains cartilage
molecules having a molecular weight of about 29 KDa and an isoelectric point of about
5.3 to about 6.26.

24.  The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and electrophoresis, and wherein said liquid fraction contains cartilage
molecules having a molecular weight of about 35 KDa and an isoelectric point of about
7.64 to about 7.94.

L 25.  The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and electrophoresis, and wherein said liquid fraction contains cartilage
molecules having a molecular weight of about 48 KDa and an isoelectric point of about
7.29 to about 7.94.

26. The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and electrophoresis, and wherein said liquid fraction contains cartilage
molecules having a molecular weight of about 60 KDa and an isoelectric point of about
5.30 to about 6.26.

27.  The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and Fast Protein Liquid Chromatography (FPLC), and wherein said liquid
fraction contains cartilage molecules having a molecular weight comprised between
about 70 KDa and about 120 KDa.

28.  The process of claim 21, wherein said fractionation step is performed by Rotofor

separation and Fast Protein Liquid Chromatography (FPLC), and wherein said liquid

fraction contains cartilage molecules having a molecular weight compnsed between
., about 60 KDa and about 70 KDa.

29. The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and Fast Protein Liquid Chromatography (FPLC), and wherein said liquid
fraction contains cartilage molecules having a molecular weight comprised between
about 35 KDa and about 46 KDa.

30. Theprocess of claim 21, Wherein said fractionation step is performed by Rotofdr
separation and Fast Protein Liquid Chromatography (FPLC), and wherein said liquid
fraction contains cartilage molecules having a molecular weight of about 29 KDa.

31.  The process of claim 21, wherein said fractionation step is performed by Rotofor
separation and Fast Protein Liquid Chromatography (FPLC), and wherein said liquid
fraction contains cartilage molecules having a molecular weight comprised between
about 1 KDa and about 2.5 KDa.
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38 A to any one of clains 32 to 35 wherein said
chroma w i};mg repl aced by a " separation step of said liquid

exbrac fractions, which separation is based on the
i soel ectric p0|nt of nol ecul es contained in said fractions, the
mol ecul ar wei ght of said liquid fraction being estimted on

el ectrophorese gel .

32. The process of any one of claims 15, 20 and 21, wherein the process steps are
performed at about 4°C.

33.  Aprocess for obtaining a liquid extract of shark cartilage having anti-angiogenic,
direct anti-tumoral and anti-tumor proliferating activities which comprises the following
steps, all performed at about 4°C:

a) homogenizing shark cartilage in a non-denaturing aqueous solution of
about a neutral pH until said shark cartilage is reduced fo particles whose size is lower
than or equal to about 500 pm, resulting in a mixture of particles and a crude liquid
extract having said activities;

b) separating said crude liquid extract form said particles; and

c) further separating the crude liquid extract so as to obtain a final liquid
extract containing cartllage molecules having a molecular weight lower than or equal

fo about 500 KDa. .

34.  The process of claim 33, wherein said shark cartilage and said non-denaturing
aqueous solution are in proportlons of about 1 Kg of cartilage wet welght per 1-2 liters
of solution.

35. The proqess of claim 34, wherein step a) is performed within about 30 minutes.
36. A cartilage extract produced by the method of any one of claims 15 to 35.

37. A composition for treating dermatological disorders or diseases comprising a
therapeutically effective amount of a cartilage extract as defined in any one of claims
1 to 3 and 36 in adjunction with a pharmaceutically suitable vehicle.

38. A combosntlon as defined in claim 37, wherein said cartilage extract is added
to achieve a final cartilage protein concentration of about 2 to about 10 mg/mi of
composition.

39. A topical composition for treating psoriasis comprising about 10 mg of the

Y cartilage extract of any one of claims 1 to 3 and 36 per ml of composition as a
therapeutically effective ingredient in adjunction with a pharmaceutically suitable
vehicle.

40. A topical composition for treating achae cbmpnsmg about 2 mg of the cartilage
extract of any one of claims 1 to 3 and 36 per ml of composition as a therapeutically
effective ingredient in adjunction with a pharmaceutically suitable vehicle.

4. A composition for treating cancer which comprises a therapeutically effective
amount of a cartilage extract as defined in any one of claims 1 to 3 and 36 in
adjunction with a pharmaceutically suitable vehicle.

42. A composition as defined in claim 41, wherein said caﬁilage extract has a final
concentration of about 75 mg of protein in 7 mi of water.

43. A composition as defined in claim 42 which is a compos:tton to be administered
sublinguaily to a patient in need of such a treatment.
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44. A composition for treating diseases or conditions having one or more
components selected from the group consisting of tumor proliferation and
angiogenesis, which comprises an effective amount of a cartilage extract as defined
in any one of claims 1 to 3 and 36 and a pharmaceutically acceptable vehicle.

45. A method for treating diseases or conditions having one or more components
selected from the group consisting of tumor proliferation and angiogenesis, which
comprises administering to a patient in need for such a treatment an effective amount
of a cartilage extract as defined in any one of claims 1 to 3 and 36 and a
nharmaceutlcallv acceptable vehicle.
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