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I s an avascul ari zed ti ssue and has been studied as a potenti al
candi date contai ning anti-angi ogenic factors. It is also a tissue
whi ch is rel aWO®I$1% esi st ant to tunor devel opnment . POIAGASHIRA?
associated with cartil age, chondrosarcona, is the | east

vascul ari zed of solid tunors. 15 Angilogenesi s is one of the inportant
factors in the devel opnent of a tunor. Discrete solid tunoral

masses appear igygdye SFMMur INVE Tf&tl s can provoke the adjacent vascul ar
network to expan(}&'to supp‘ry their nutritional needs. Therefore, the
factors invol ved

EXTRACTS OF SHARK CARTILAGE

BACKGROUND OF THE INVENTION

10 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 associated with cartilage,
chondrosarcoma, is the least vascularized of solid tumors.
15 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 vascular network to expand to
supply their nutritional needs. Therefore, the factors involved
in the stimulation of angiogenesis have been studied for their
20 role in the develcpment of tumor and anti-angiogenic factors as
well as drugs having an angiogenic inhibitory activity have
been also investigated as tools for controlling the growth or

for effecting regression of tumors.
It has been discovered that scapular cartilage in calves
25 contains a substance that inhibits the vascularization of solid

tumors {(Langer et al., 1976). Because of its encouraging
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| ooked for. Shar ks are ani mal s belng a potential source this
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0.6% in calves). Sharks have also as an interesting
characteristic a low propensity to developing tumors. Many
hypotheses have been elaborated to explain this low probability
of developing tumors in sharks. Marchalonis et al. (19920) have
10 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 from
neoplastic cells and of destroying the latter. Rosen and
Woodhead (1980) have postulated that the rarity of tumors in
15 elasmobranchs (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 body temperature. In these conditions,
these authors believe that the immune system exerts a close to
100% immunological surveillance. Moore et al. (1993) have
20 discovered that sharks produce an aminosterol having
antibacterial and antiprotozoal properties. Finally, Lee and
Langer (1983) and Folkman and Klagsbrun (1987) have shown that
sharks produce a substance which inhibits neovascularization.
Lee and Langer (op.cit.) have isolated this substance by
25 extracting it from shark cartilage in denaturing conditions
{guanidine extraction). This process of extraction is however

very long (41 days), might generate extracts having denatured
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5 one retrieved in sharks. This substance 1s only defined has

having a molecular weight higher than 3500 Da. Oikawa et al.

{1990) have applied the same method of extraction as the one
described by Lee and Langer, but of a much shorter duration (2

days instead of 41 days). The anti-angiogenic substance

10 isolated from shark cartilage by Oikawa et al. is restricted to
a molecule having a molecular weight ranging from 1000 to

10,000 Da. Schinitsky (USP 4,473,551) has described a water
extract of crude powdered shark cartilage which fraction of

more than 100,000 Da has an anti-inflammatory activity alone or

15 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)

have isolated a polymorphonuclear neutrophil (PMN) elastase
inhibitor from bovine cartilage. This inhibitor has been

20 obtained from an agueous extract of cartilage from which
molecules of a molecular weight of less than 50,000 Da have

been retained. Fractionation on Sephacryl S5-200 has given
numerous fractions from which those of 10-40 kDa have been

pocled after they have demonstrated an anti-elastase activity.

- 25 The active component has an isocelectric point of 9.5 and might
have a molecular weight of about 15,000 Da. Kuetner et al. (USP

4,042,457) have also shown that bovine cartilage has a
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excellent.. Wil e the active-substance isolated from cal ves has a
nol ecul ar wei ght of about 16 kiloDas (kd), the same group of
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activity is made in this patent. Kuetner et al. (USP 4,746, 729) have
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aqueous extract S3HUEHi "RFER FFERRThildF an anti-tumoral activity. However,
we have observed no anti-angiogenic activity in an extract
obtained by reproducing Balassa's method. Spilburg et al. (USP
4,243,582) have isolated two glycoproteins of molecular weight
of 65 kDa and of pI 3.8 from bovine cartilage (guanidine-

10 extraction) which show anti-trypsin activity and an endothelial

cell growth inhibitory activity.

Calf and shark cartilage contain many biological
activities such as pro-inflammatory activity, anti-inflammatory
activity, anti-angiogenic activity, lysozyme activity, cell

15 growth-promoting activity, inhibitory activity against types I
and IV collagenase, elastase, and other proteases like trypsin,

chymotrypsin and plasmin. However, nobody has yet obtained a

cartilage extract which comprises a pool of clinically valuable
activities.

20 Shark cartilage anti-angiogenic coniponent(s) have been

generally tested in rabbit corneal pocket assay or in chick
choricallantoic 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
25 5,075,112), as well as tested in CAM tests for its anti-
angiogenic effect. Even though an anti-tumoral effect has been

assigned to cartilage extracts, this effect has most often been
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5 A few methods of obtaining shark cartilage extracts and
fractions are already known. Some of them produce a powdered
crude cartilage without any extraction (USP 5,075,112). Others
use denaturing agents like guanidine (USP 4,243,582). Others
perform a pre-treatment of cartilage by way of an enzymatic

10 digestion to get rid of any muscular, nervous or vascular
structures surrounding the cartilage, which pre-treatment step
is followed by the elimination of fats in organic solvents, and
then the active components are extracted in an aqueous phase.
(Balassa et al. USPs 3,478,146, 4,350,682, 4,656,137 and

15 4,822,607). The effect of such pre-treatment on the
preservation of the integrity of the biologically active
cartilage components is not known. If too extensive, an enzyme
digestion may hydrolyse active proteic components. For example,
Balassa's method (USP 4,822,607) produces a liquid extract

20 without anti-angiogenic activity; this lost may be the result
of such enzymatic degradation. Balassa's method does not
include a fractionation step which would further enrich an
extract in active components. Others simply produce aqgueous
extracts (in water (USP 4,473,551) or salt solutions (USP

25 4,746,729)) of cartilage by eliminating the unsolubilized

material. Among the latter, specific fractions of specific
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a practical purpose. Moreover, the lengthy methods do not

necessarily yield sufficient amounts of active components, and

among the recovered components, some are not recovered at all

or in insufficient yield to show detectable activity or some

10 have been disregarded by focusing on the obtention of specific
activities.

Angiogenesis is not only involved in cancer development.

Many diseases or conditions affecting different physiological

systems (indicated in parentheses) are angiogenesis-dependent

15 among which the following examples: arthritis and

atherosclerotic plagues (bone and ligaments), diabetic

retinopathy, neovascular glaucoma, macular degeneration, ocular

herpes, trachoma and corneal graft neovascularization (eye),

péoriasis, scleroderma, rosacea, hemangioma and hypertrophic

20 scarring (skin), vascular adhesions and angiofibroma (blood

system) . Therefore, any new and potent anti-angiogenic "factor"

could find an use in the treatment of these diseases as well as

in cancer therapy and other angiogeno-dependent diseases.

Moreover, since many of the above-mentioned diseases and

25 conditions also have an inflammatory component, any new and

potent anti-inflammatory "factor® could find a use in the

treatment of these diseases and conditions as well as of any
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diseases or conditions having a collagenolytic component.

Because angiogenesis, inflammation and proteolysis may be
encountered alone or in combination in a large variety of
diseases or conditions, a product capable of antagonizing at
10 least all these activities without affecting normal body

functions would be of a great therapeutic wvalue.

STATEMENT OF TRHE INVENTION
15
The present invention provides a new method of producing
cartilage extracts which have the advantage of containing a
multiplicity of therapeutically valuable activities. Among
those, anti-angiogenic, anti-inflammatory, anti-collagenoclytic,
20 in vivo anti-tumor proliferating and direct in vitro anti-tumor
proliferating activities have been confirmed to be present in
satisfying concentrations in a shark cartilage extract. Other
activities await identification or confirmation. All activities
have been obtained in a liquid extract of shark cartilage, and
25 some of them have been obtained or verified in a solid extract

of the same.
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4,746,729)) of cartilage by elimnating the unsol ubilized
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study and purification (see discussion above). The above-cited
nmet hods have several drawbacks. They may denature sone val uabl e
conponents. Wien such m ght not be the -8 - case, they have the

di sadvant age of being too |lengthy to be of a practical purpose.
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obtention of sppétfién of the adsiidlvighicaily active hydrofodubjenesmponennst
only involved in cancer devel opnent.
present in intact cartilage, which comprises the following
5 steps:
a) homogenizing the cartilage in an aqueous solution in
conditions compatible with the preservation of the
integrity of said biclogically active components until
the cartilage is reduced to particles whose size is lower
10 than or equal to about 500 um, resulting in a mixture of
particles and of a crude liquid extract having said
biologically active components;
b) centrifuging said homogenate to separate
particles from the crude liquid extfacc; and
15 ¢) further separating the crude liquid extract so as to
obtain a final 1liquid extract containing cartilage
molecules having a molecular weight lower than or equal
to about 500 kDa.
This new process has the advantage of bging easy to
20 perform and efficient. High yields of cartilage extract have
been obtained; which extract, particularly obtained from shark
cartilage, contains at least all the above-mentioned biological
activities. It is preferably performed at cold temperature
{about 0 to 20°C), in non-denaturing conditions (preferably in
25 pure water), at a near neutral pH (about 5 to 8) to maximize
the probability of recovering compounds of unknown physico-

chemical characteristics. According to this process, cartilage



Many di seases or conditions affecting different physiol ogical

syst | ndi cated | ar ent hes ' LS- endent anong
which the follow ng exanples: arthritis and at herosclerotic
pl aques (bone and |iganments), diabetic retinopathy, neovascul ar

gl aucoma, macul ar degeneration, ocul ar her pes, trachoma and cor neal
graft neovascwa@ingihi on (eye), psoriasis, sclerodepoBpcassmesisea,
hemangi oma and hypertrophic 20 scarring (skin), vascul ar adhesions and
angi of i broma (bl ood systen). Therefore, any new and potent

anti-angi ogenic "factor"” coul d [igq_an use in the treatnent of

t hese di seases as well as I n cancer therapy and ot her

angi ogeno- dependent di seases. Mor eover, since many of the
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gET?2%96/00549 homogegg%é{gg%glags short as 10 to 2§ minutes) . For the

recovery of a solid extract, the same process is used, except
5 that the pellet is recovered and lyophilized, disregarding the
supernatant.

This invention relates to cartilage extracts,
particularly to extracts from elasmobranch species, more
particularly the shark. The solid extract has shown activity.

10 It may contain collagen aﬁd non~hydrosoluble components. It
may élso contain a residual activity of what was extracted in
the total liguid extract. The total liquid extract is very
rich in activity. It can be used as such or it can be
concentrated. A concentration step which favors the maintenance

15 of biological activities has been privileged. Recourse to
methods which could deteriorate the active components like
heat-evaporation has been avoided by caution. Ultrafiltration
on a membrane having a molecular weight cut-off value of about
1 kDa has been used toc concentrate the liquid extract of this

20 invention. Nanofiltration on a membrane having a molecular
weight cut-off. value of about 100 Da was even better to
concentrate the biological activities of the liquid extract
(anti-antiangiogenic, anti-collagenolytic). As a result, a
concentrated extract containing molecules of a molecular weight

25 comprised between about 0.1 and about 500 kDa was tested.

The liquid extract (0 to 500 kbDa} has been further

fractionated to characterize the active components thereof.



other inflammuatory di seases or conditions. Furthernore, since

prot eases |ike collagenases are involved in a diversity of di seases
and conditions |ike cancer and prenature agi ng because of its
col | agen degrading activity, a new and potent anti- 5 col | agenol ytic

"factor" coulg,f' ? use in the treatnent of di seases _or conditions
havi ng a col | 86438 V?I C conponent. Because angi ogene%‘?"g?"m”“g
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a liquid extrachngiofdiidk caese | fAagetisAd await complete characterization and

identificatibn. Therefore, valuable activities are recovered

in a total liquid extract and fractions thereof, which may be

advantageously used. In "lieu" of administering high amounts

10 of powdered cartilage, a more acceptabie and enriched extract

may now be administered.
The present invention also relates to any therapeutic or

cosmetic compositions comprising as an active ingredient an

effective amount of one of the above-cartilage extracts. Most.

18 interest has been drawn to formulations for use in dermatology
and cosmetology. This interest comes from the observed
activities of the cartilage extracts. In this respect, the

observed anti-angiogenic, anti-collagenolytic and anti-
inflammatory activities, and the antagonistic effect of
20 cellular differentiation mediated by signalization pathways
like Protein Kinase C in keratinocytes have been considered as
opening avenues to the use of the shark cartilage extracts in
compositions and methods for the reduction of inflammation or
irritation, the regulation of wrinkle or skin atrophy, the
25 retardation of pfemature aging, the reduction of acne, the
improvement of skin barrier function, the reduction of dark

circle around the eyes, the reduction of the spider wveins and
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cartilage, which conprises the following 5 st eps: a)
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crude liquid ehatbrm@PE, since the shark cartilage liquid extract has been
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successfully tested in cancer, arthritis, psoriasis and acne
cases, compositions and methods for treating diseases or
conditions having one or more components selected from the
groups consisting of tumor proliferation, angiogenesis,
inflammation and collagenolysis, are under the scope of this

invention.

DESCRIPTION OF THE PRESENT INVENTION

The present invention will be more readily understood by
way of the specific embodiments shown in the appended figures,
which purpose is to illustrate the invention rather than to

limit its scope:

BRIEF DESCRIPTION OF THE FIGURES:
Figure 1 shows the specific amino acid composition of
the liquid extract.
Figure 2 shows a dose-response inhibitory activity of
shark cartilage (solid extract) on ZR75-1 and MCF-7 cell
lines. |
Figure 3 illustrates dose-response curves of the

quantity of MCF-7 cells in the presence of increasing



15 c) further separating the crude liquid extract so as to
obtain a final liquid extract containing cartil age nol ecul es
havi ng a nol ecul ar wei ght | ower than or equal to about 500 kDa
Thi s new process has the advantage of being easy to 20 per f orm and

ca

efficient. H gh yields of cartilage extract have Lhed,
whi ch extracfwgﬂ@%@Vkularly obt ai ned from shark L éggygggntains

at least all the above-nentioned bi ol ogi cal activities. It is
preferably performed at cold tenperature (about 0 to 20[err]C, in
non-denat uri ng conditions (preferably in225 pure water), at a near
neutral pH (about 5 to 8) to maxim ze the probability of recovering
conpounds of unknowg HBesitdtions of Chesk €adisharalterist i 0fi tHeEOr diwg
to this process, cartil age WO 97/ 16197

PCT/ CA96/ 00549 concentrations of solid cartilage-é&xtract. conponent s
can be extracted in a | ow volunme of solution (as |ow, as 1 L for 1 Kg
of cartilage), and Figureg 4$hddt aséd b shpw a comparison of mammary gland

tumor sections of rats which have been administered by
5 gavage water (A) or a combination of solid and liquid
cartilage extract (B). | |
Figure 5 is an histogram illustrating that cartilage
treated rats have 50% decrease of the vascularization
area in their tumor.
10 F:I.gure. 6 shows that liquid cartilage extract has no
effect on fibroblast cell proliferation.
Figure 7 shows a dose~response curve inhibition of
liquid cartilage extract on HUVECs proliferation.
Figure 8 shows that liquid cartilage extract inhibits
15 TPA-induced keratinocyte differentiation.
Figure 9 shows a dose-response curve inhibition of
liquid cartilage extract on collagenase activity.
Figure 10 shows a dose-response curve inhibition of
liquid cartilage extract on the Embryonic Vascularization
20 Test (ex ovo).
Pigure 11 shows the effect of various doses of liquid
cartilage extract on tumoral growth inhibition in mice.
Figure 12 shows that intraperitoneal administration of
the liquid cartilage extract can increase significantly
25 the efficacy of the product to inhibit tumoral growth.
Figure 13 represents the electrophoretic profile in non-

denaturing conditions of liquid fractions separated on



honogeni zation (as short as 10 to 20 m nutes). For the recovery
of a_solid extract, the sane process_|s used except 5 t hat the pellet
is recovered and | yophilized, disregarding the super nat ant .

This invention relates to cartilage extracts, particularly to
extracts from el asnobranch species, nore particularly the shark. The
solid extract W2 M¥Hwn activity. 10 It may contain col PEEEAIGENS?
non- hydr osol ubl e conponents. I t may al so contain a residua
activity of what was extracted in the total liquid extract. The
total liquid extract is very richjn_activity. It can be used as
such or it can be concentrated. A concentration step which favors

t he mai ntenance 15 of biological activities has been privil eged.
Recourse to nBehofisr nhimohecwlax UGiehtomane¥hea&@FPVeEﬁbnpbﬂeﬂeft

i ke heat-evaeorﬁﬁ ge been avoi_ded auti o UItrafiItration
on a -menbrane havi ng*2*m3M&Cul ¥ wélgﬁF“E&F offt vARRRE gptFact befergpy

has been used to con liq exld; f . .1hi 0 e Q
Nanofiltration on a %gn%ﬁghgakggnn g gb gbngggfgon 6atﬁ2 %Recu?¥°??k &4
val ue of about 100 Degrx@sidhsen better to concentrate t he bi ol ogi cal
activities of the liquid extract (anti-anti angi ogeni c,
anti-col | &genol ytic) Figere Lé&sshows aa HPLC mignammmnmateéraxbfaetfraction
cont ai ni ng nol ecul es of a nol ecul ar wei ght ri sed between about
0.1 and about 500 kDefw&det dat@d liquid extractTrfef | F n8h$d1EYPPEE?n(OaFen500

kDa) has been furtherclecular weight lower than 10,000 Da, which fraction has

been concentrated and separated in five sub-fractions.
Figure 15 shows the EVT results obtained with two
10 - fractions of liquid extract of shark cartilage of our
invention (DUP), one having molecular weight lower than
10,000 Da, the other one having molecules higher Ehan
10,000 Da.
Figure 16 shows a FPLC migration pattern of three
i5 different extracts of shark cartilage. In panel A, DUP
stands for a cartilage liquid extract according to this
invention. In panels B and ¢, BAL and OIK stand for
extracts of the prior art, Balassa et al. and Oikawa et
al., respectively.
20 Figure 17 shows a HPLC migration pattern of the same
extracts defined in Figure 17.
Figure 18 shows a CZE comparison of the liquid extract
of the present invention with the prior art.A: DUP‘,B: 'BAL;C-:O”(.
Figure 19 shows an EVT compaz:ison of the liquid extract
25 of the present invention with the prior art.
rigure 20 illustrates a comparison of the amino acid

content of the present invention with the prior art.



fractionated to characterize the active conponents thereof. WO

97/ 16197 PCT/ CA96/ 00549 :

-10- Nunerous active fractions have been obtained by different

met hods. Sonme of themtested for their anti-tunoral activity on
tumor cell liges havg been grossly characterized by their mol ecul ar
wei ght and i sC @@#1c point. Qhers have been 5 assi gnBHT/GAR049 ¢t v,
particularly anti-collagenolytic or anti- '~ angi ogeni c. These
fractions await conplete characterizati on and i dentification.
Therefore, valuable activities are recovekded in atotal liquid
extract and fractions thereof, which nay be advant ageously used. In

"l'ieu" of adm nisterj hi anmunt s 10 of . powdered cartil age, a e
acceptabl e and enri c#e:l%“é&%k act H*° rateﬁa§hﬁo§\}%él adht i%?‘%?%‘éf"geﬂt °tn251e
The present inventi 0Bogks0iss! 8FtwhbO FatY bR ARGFEELEng' of psoriGRITE! ighe
conpositions conprising as an active ingredient an effective anount
of one of the above-wathi hyperkekrascsss ERsta) land bi Nt amEsttHas cbhep Gneawn

to fornul ations for use in dernatol ogy
without hyperkeratosis 22 ¢) and 4), when treated with a
5 topical composition containing an effective amount of
concentrated liguid cartilage extract (lower photographs)
compared with their initial <condition (upper
photographs) .
Figure 22 shows the improvement of the appearance of

10 spider veins in the visage of humans treated with liquid
cartilage extract.

Figure 23 shows the improvement of the appearance of
dark circles around the eyes of humans treated with
licquid cartilage extract.

15 Figure 24 shows the improvement of the appearance of
varicose veins on the legs of humans treated with liquid
cartilage extract.

Figure 25 illustrates the significant improvement of the
condition of a patient suffering.of acnea when treated

20 with a topical composition containing an effective amount
of liquid cartilage extract (lower photograph) compared
with her initial condition (upper photograph).

Figure 26 shows the anti-inflammatory potential of the
liquid cartilage extract on human skin.

25 FPigure 27 shows the improvement of the barrier function
of the skin of humans treated with ligquid cartilage

extract.



and cosnet ol ogy. This interest cones fromthe observed

activities of the cartilage extracts In this respect, the

observed anti -angi ogenic, anti-collagenolytic and anti -

inflanmatory activities, and the antagonistic effect of 20 cel lul ar
differentiation nedi ated by signalization pathways | i ke Protein

Ki nase C in k¥O¥182yt es have been considered as oA nues
to the use of the shark cartilage extracts in conposi tions and

met hods for the reduction of inflammtion or irritation, the

regul ation of winkle or skin atrophy, 4he -25 retardation of premature
agi ng, the reduction of acne, the | mprovenent of skin barrier
function, the reduction of dark circle around the eyes, the
reduction of the spider veins and WO 97/ 16197

PCT/ CA96/ 00549 . . - - ar |

t he r-egressi on of ma}?s? gﬁgcéfé iﬁmggg %?%%’ cart%ﬂ%ﬁ?e%?? b§ﬁ§h°#§?§§§§
are under the sephe wdaidhys shA¥ROtBOELk Spiny Doyl FRSKNBAE, coimdee SpigySBagk
cartilage liquid extract has been successfully tested in cancer,
arthritis, psorFashs amty agrseuldr andas@mectiorpassbuensasriskare tdtemdsedf§ by

treating di seases or .
5 scraping with ethanol-treated scalpels and scissors. The

cartilage was then vacuum-packed in plastic bags and frozen to
-20°C for further use. 1In the present process embodiment any
source of cartilage may be used. We have chosen shark
cartilage for reasons enunciated in the BACKGROUND section. It

10 is believed that starting from elasmobranch cartilage (which
includes sharks and rays as animal species of this group), near
equivalent products would be obtained. The products will most
probably be different both in nature and concentration of the
active principles if mammalian source of cartilage is used.

15 Any variation in the preparation of cartilage prior to
its extraction may be used as long as it does not substantially
affect the activity of the product of interest (a total liquid
extract or a particular fraction thereof, for example). Some
active components may resist to proteolytic digestion as taught

20 by Balassa et al. (USP 4,822,607) to rid the cartilage of any
surrounding tissues, while others may not resist to such
treatment. One of the activities which does not appear to
resist to such pre-treatment is the anti-angiogenic activity
(Figure 19). Therefore if one wants to produce a liquid

25 extract containing as much as possible of all the hydrosoluble
active components toc which are assigned separate activities,

such a digestion step during the extraction procedure should be



condi tions having one or nore conponents selected fromthe groups

consi sting of tunor proliferation, angiogenesis, I nfl ammati on and
col | agenol ysis, are under the scope of this i nvention. 10
DESCRI PTI ON COF THE PRESENT | NVENTI ON The present invention
wi Il be nore rfseh understood by 15 way of the specif nts
shown in the appengeé figures, whi ch purpose is to |k§n§g§§gége

i nvention rather than to limt its scope: BRI EF DESCRI PTI ON
OF THE FI GURES: 20 Figure 1 sho¥? t he specific amno acid
conposition of the liquid extrac Figure 2 shows a
dose-response inhibitory activity of shark cartilage (solid
extract) on ZR7&rdidwad Micate€€lly monitored to |gre®ent éRtensive hyBrgiN&is 3
illustrates dose-response curves of the quantity of MCF-7

cells in the pras@reseoflyshsr easi ng

5 PREPARATION OF CARTILAGE EXTRACTS

Clean cartilage was used fresh, thawed to 4°C, or frozen.

Cartilage was then passed numerous times (more particularly

three times) through the pores of an ethanol-aseptized meat

10 chopper together with an adequate volume of water (an equal
quantity (weight/volume) is about a minimal volume but can be
increased without bearing any effect on the yield of recovery

of valuable cémponents). A low volume is preferred since it is

more convenient to manipulate than unnecessary high volumes,

15 from a practical point of view. In the practice, water has been
purified by inverse osmosis and multiple filtration down to 0.1

um filter. Many aqueous solutions (containing salts, for
example) could be used in lieu of water. When recovery of a
plurality of hydrosoluble activities is contemplated, working

20 at a near neutral pH (5.0 to 8.0) and non-denaturing conditions
are preferred to avoid lysis or denaturation of some of the
cartilage activé components. The behaviour of unknown proteins

in agqueocus solvents is not predictable; some may be more
"comfortable” in an acidic pH, some at a basic pH.

25 Purthermore, some proteins may be extractable in mild
denaturing conditions, if such denaturation does not

irreversibly affect the re-naturation of these proteins in



WO 97/ 16197 PCT/ CA96/ 00549

- 12 - concentrations of estradiol with or without two
concentrations of solid cartilage extract. Figures 4 a) and b)
show a conpari son of manmary gl and tunmor sections of rats which
have been admi nistered by 5 gavage water (A) or a conbination of
solid and |i qWap716197 cartilage extract (B). PCTICAOHY? ¢ 5 i s
an histogramillustrating that cartil age treated rats have 50%
decrease of the vascul arization area in their tunmor. 10

Figure 6 shows that liquid cartilage exttact has no : effect on
fibroblast cell proliferation. Figure 7 shows a dose- response
curve inhibitioge@ioys solutions! ! gdkd scaaaetléegelm £gct a2y R ion of
proliferation. Figure 8 shows that liquid cartilage extract
inhibits 15 extracdf¥ni mtliedd ker abmpacybie divfifeér ethéatgr@servation of

Fi gur.e 9 shows a dose-response curve inhibition of l'iquid

cartil age extrabiolggic@llageshive ghydndsoluble cartilage Riqupomend $howsder

dose-response curve inhibitjion of )
. the scope of this invention. Therefore, taking all these

5 factors in consideration, performing a process of extraction of

cartilage active components in pure water has been shown to be

a judic_:ious choiee to recover with a very good yield,
components having a yet to be define structure and behaviour.

The blend cartilage/water was then made homogenized by

10 an agitation at a maximal speed in an kitchen blender at about

4°C during 20 minutes; during the homogenisation the homogenate

temperature increases near 20°C. Of course, the speed of the

agitation as well as the volume of agqueocus solution may

influence both time and yield of extraction. Therefore, a

15 reasonable range of homogenization time (defined to less than

500 um particles) could be as low as about 10 minutes to as

high as 24 hours, preferably between about 10 and 60 minutes.

The temperature should be maintained to below about 10°C, to

avoid any degradation: 6f active components by endogenous

20 enzymes, when no enzyme inhibitors are used. Ideally, a

temperature close to 0°C should be sought. Since normally such

experimentation is made in a cold room, wherein the temperature

can be maintained between 4 and 10°C, this range of temperature

is judged acceptable in the present process. For sake of

25 clarity and brevity, the terms "about 4°C" is hereinbelow used

to designate this acceptable range of temperatures.



liquid cartilage extract on the Enbryonic Vascul ari zation 20 Test

(ex ovo). Figure 11 shows the effect of various doses of
liquid cartilage extract on tunoral growth inhibition in mce.
Figure 12 shows that intraperitoneal adm nistration of t he
liquid cartil age _extract can increase significantly 25 he .

ef fi cacy of tﬁ@’ ?‘8 ct to inhibit tunoral grow h. mm‘iﬁ"aﬁﬁ’e 13
represents the el ectrophoretic profile in non- denat uri ng
conditions of liquid fractions separated o WO 97/ 16197
PCT/ CA96/ 00549 - 18- 13 -

Rot of or; nol ecul ar wei ght markers appear at the |eft fol | owed
by a sanple of |iquif exéniefdctiohob€e this homogenaté adn ®RAELOOhef Odbtained
conmparison with the isol ated fractions. 5 Fi gure 14

shows a HPLC m dpyatsubmiptingerpheflattferdid dfplytron disintedratey tdixding 10
liquid extract of this invention havi g nmol ecul_ar _ wei ght | ower
t han 10, 000 Da, “ﬁﬁPEﬂsf?%uﬁHQHﬁ ﬁéélf the blender did not sufficiently reduce
the slze of the particles. Alternatively, the blend can be
5 simply homogenized in a more performing blender-disintegrator
which, in our hands, saved the 10 min in the liquefaction step.
At the end of the completed homogenisation step, residual
particle size is less than about 500 pum. Of course, the same
acceptable ranges of time and temperature discussed for the
10 obtention of the first grinded cartilagé equally apply. The
size of the particles after homogenization does not need to be
ultra small. Therefore, ﬁhe need to pulverize the cartilage
before extraction can be avoided. Indeed, pulverization of
cartilage in the form of a powder before agueous extraction may
15 on the contrary denature. valuable activities, specially when
such pulverization is performed in a freeze-dry state and/or in
a heat-dry state.

The homogenate was centrifuged at 13,600 x g during 15
minutes at about 4°C, which step is one way to separate quickly
20 and efficiently a supernatant from a pellet. Variation and
adjustment of these parameters are well within the knowledge of
the skilled artisan, merely depending on the wvolume of

homogenate and of the equipment used.
The resulting pellet was lyophilized for 24 to 48 hours.
25 This first fraction will hereinbelow be defined as the

lyophilizate or SOLID EXTRACT.



been concentrated and separated in five sub-fractions. Fi gure

15 shows the EVT results obtained with two 10 fractions of liguid
extract of shark cartilage of our i nvention (DUP), one having
mol ecul ar wei ght | ower than 10, 000 Da, the other one having

nmol ecul es hi gher than ' 10, 000 Da. Figure 16 shows a
FPLC mi grati owopaéier n of three 15 di fferent extr RETLAIFNSHY
cartilage. In panel A, DUP stands for a cartilage liquid
extract according to this invention. 1In panels B and C, BAL
and O K stand for extracts-ot9t-He prior art, Balassa et al. and
O kawa et al ., respectively. 20 Figure 17 shows a HPLC

m gration pattern of .the sane exiracts, defined,in, FEi 7
Figure 18 shows a CFBECOTRFINTRSr TH2 Pequtt te?{erdac%tl DTN %‘%f"%%e
present inventi it 0 5tehe BRERLrRS Lo UMD,  BEBAL pdeti@1Ks susceptible to
Figure 19 shomﬂgﬁ\gé{'ﬂltgorrpari so;r??of t he Iirqui d exr':ract 25 of the
present inventigFradd helideppeiSfmétide of an ultrafBlgraeidd cblushrat eBhe

conpari son of the amno acid content of the present invention

with-the prior firitrated material was then ultrafiltrated at about 4°C on an

5 tangential flow filtration column having a porosity of about

S00 kDa, which allows a first crude permeate to be obtained

comprising hydrosoluble molecules of a molecular weight

comprised between 0 and about 500 kDa. This crude permeating

extract was filtered on 0.22 um filter, and aliguoted in

10 aseptic bottles for further use. This fraction will be further
referred to as the crude permeate or the LIQUID EXTRACT.

An alternative, higher performing centrifuging procedure

has been developed to obtain the pellet and the supernatant.

The step of centrifuging at 13600 x g for 15 minutes followed

15 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 1 um, at 3000-4000 x g. A 25 kg/25 L

preparation can be centrifuged in that mahner within 30 minutes

and provide about 29 liters of supernatant. The agqueous volume

20 obtained is higher than the starting volume of water,

suggesting that a part of the water content of the cartilage

itself has been harvested. The lyophilizate and the total

liquid extract may have the following approximate composition

which grossly takes into account the variations observed from

25 batch to batch, and when using different material:

. SOLID EXTRACT:



WD 97/ 16197 PCT/ CA96/ 00549

- 14 -~ Figure 21 illustrates the significant inprovenent of

t he condition of two patients suffering of psoriasis, one

wi th hyperkeratosis 22 a) and b), and the other one wi t hout
hyperkeratosis 22 c) and d), when treated with a 5 t opi cal

conposi tion cHRA%BMIg an effective anpunt of 09542 o
liquid cartilage extract (| ower photographs) conpared with
their initial condition (upper phot ogr aphs) . Fi gure
22 shows the inprovenent of the appearan@@ of 10 spider veins in
the visage of humans treated with liquid cartil age extract.

Fi gure 23 shows the jnpr vement g;lthe appear ance of dar k
circles around the é;gg' hufaRg*treated with liquid cartil age
extract. 15 prdtlinhe 24¢Shexs the inprovenent of the appearance of
varicose veins on the legs of hunmans treated with liquid

cartilage extract. Humidity 20.B%gure 25 illustrates the significant

i nprovenent of the condition of a patient suffering of acnea

when treated 20 Sodiumyj t h4al6opgted conposition containing an effective
anmount )
Potassium 2.64 mg/g

Calcium 114 mg/g
Magnesium 1.49 mg/g

Zinc and iron traces

10 ~ LIQUID EXTRACT:
Lipids 0.10 - 0.20%1
Proteins 8 - 25 mg/ml2
Dry weight 8 - 25 mg/ml

Humidity 97 - 99%

15 Sodium 30 - 220 mg/100 g3

Potassium 30 40 mg/100 g
Calcium 2.0 mg/100 g
Magnesium 1.1 mg/100 ¢

Zinc and iron traces

20
1,2 Measured following directives published in AOAC Official
(1984) sections 16.219-220 and 2.055, respectively;
3 Measured following the SAA procedure.
The protein content is evaluated by the Kjeldahl method,
25 which indeed measures organic nitrogen (N). Organic nitrogen

is converted to eguivalent prbtein by using the following

equation:



of liquid cartilage extract (lower photograph) conpared W th

her—initial caondition (uppner photograph) Figure 26 shows the
anti-inflammtory potential of the liquid cartilage extract on
human skin. 25 Fi gure 27 shows the inprovenent of the barrier
function of the skin of humans treated with liquid cartil age
extract. WO 9716197 \\D 97/ 16197 PCT/CA96/00548 ~

PCT/ CA96/ 00549 - 15 - In a
speci fic enbodi nent, cartilage has been obtai ned from heal thy sharks
Bl ack Spiny Dog Fish and Common Spiny Dogi - Fi sh. Any nuscul ar and
connective tissue has been renoved by 5 scraping with ethanol -treated
scal pel s and sci ssors. .The cartilage was then vacuum packed in

pl astic bags and frdZ&keis content (ygrmi} T {Bof Kuft4ndr OVER. 108 the
present process enbodi nent any source of cartilage may be used. e

have - chosen shark
Carbohydrates being not detectable, one can presume that

they are in one or another extract but under the form of
5 proteoglycanes and/or mucopolysaccharides. It is possible that

these compounds are included in the measured level of humidity.
The lyophilizate contains 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

10 cartilage while the humidity of a lyophilizate should be close
to 0%, this hypothesis remains to be verified.

The liquid cartilage extract.was analyzed for its amino
acid content. The average amount of total amino acids was
approximately 1.1 mg per ml, with the free amino acids

15 accounting for 0.67 mg (61%) and:the amino acids of protein
origin accounting for 0.44 mg (39%). The distribution of each
amino acids is shown in Figure 1. Significant amount of taurine
was also detected (not shown). |

The major amino acids present in the liquid extract are

20 representative of proteins and peptides from cartilage. For
example, Lysine, Glycine, Aspartic acid and Glutamic acid
represent a large proportion of the amino acid content of the
liquid extract and are the main components of the N-telopeptide
intermolecular cross-linking in collagen (Hanson et al. (1992)

25 J. Bone & Min. Res. 7: 1251-1258).

Microbial limit of the 1liquid extract has been

- | controlled, applying USP XXIII <6l> standards.



cartilage for reasons enunciated in the BACKGROUND section. It 10 i's

believed that starting from el asnobranch cartil age (which i ncl udes
sharks and rays as ani mal species of this group), near equi val ent

products woul d be obtai ned. The products wi |l nost probably be

different both in nature and concentration of the acl | Laei pl es
if mamalian ¥AYA89f cartilage is used. 15 Any v§¢%§¥ﬁ@kﬂ?n t he

preparation of cartilage prior to its extraction may be used as
long as it does not substantially affect the activity of the
product of interest (a total liquid - 22 =extract or a particular
fraction thereof, for exanple). Sone active conponents may resi st
to proteolytic digestion as taught 20 by Bal assa et al. (USP
4,822,607) torid the cartilage of any surroundi ng tissues, while
others may not resist to such treatment. One of the activities
whi ch does not appear to resist to such pre-treatnent is the

anti - angi ogeni c AONIVIYY ASSAYS (Figure 19). Therefore if one wants to
produce a liquid 25 extract containing as much as possible of all the
hydr osol ubl e active conmponents to which are assigned separate
activities such a digestion step during the extraction procedure
shoul d be 3 WO 97/ 16197

PCT/ CA96/ 00549 gop1p ExTRACT:

In vitro assays:
10
These assays have been conducted on the hormono-dependent
cancer cell lines MCF-7 and ZR75-1 (ATCC (R) numbers 22-HTB and

1500-CRL, respectively).

16 ZR75-1 cells:
a. Basal RPMI medium: 52 g RPMI 1640 wiéhout phenol_red {(Sigma
R8755), 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 NaCH.

20 If not used immediately, this solution must be protected
from light to preserve photolabile substances. This solution
was filtered, distributed in 500 ml sterile bottles and stored

at 4°C for a maximal period of three months.

25 b. Cell culture maintenance medium: Basal RPMI medium was
supplemented with 10% (v/v) FBS (fetal bovine serum), 100 U

penicillin G/50 pg streptomycin sulfate (Sigma P0906)/ml



- 16 - avoi ded or carefully nonitored to prevent extensive

hydrol ysi s or proteolysis, 5 PREPARATI ON OF CARTI LAGE
EXTRACTS Clean cartilage was used fresh, thawed to 4[err]C,
or frozen. Cartil age was then passed nunerous tinmes (nore
particularly three tines) through the pores of an ethanol -aseptized

meat 10 cwperassigroget her with an adequate vol une of wat pe/Cadssoosssal
gquantity (weight/volune) is about a mninmal volunme but can be

i ncreased wi thout bearing any effect on the yield of recovery of

val uabl e conponents). A low volune is prggerred since it is nor e
conveni ent to mani pul ate than unnecessary high volunes, 15 froma
practical point of view. In the practice, water has been purified by
i nver se osSnDSi Smedithniul2t mpl B-Glutdamdheonsiomn G1610) land 1 nM Eer(fl-estiradbsl
Many aqueous solutions (containing salts, for exanpl e) could be used
in lieu of wategigndheB8878¢overy of a plurality of hydrosol ubl e
activities is contenplated, working 20 at a near neutral pH (5.0 to
8.0) and non-denaturing conditions ' are preferred to avoid lysis or

denat-urati on of sope of, the ) \ )
¢. Experimental medium: Basal RPMI medium was supplemented with

5 5% FBSA (fetal bovine serum adsorbed on dextran-charcoal), 2 mM
L-Glutamine, 100 U penicillin G/50 ug streptomycin 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 E; (10-12 to -3 M),

10
MCF-7 cells:

a. BASAL DME-F12 medium: DME-F12 medium (without bicarbonate
and without red phenol; Sigma) was reconstituted following the
. manufacturer’s directives in pure water. PFor one litre, 1.2 g

15 of sodium bicarbonate was added and the pH made to 7.40 with
NaOH/HC1l. This solution was filtered, distributed in 500 ml
sterile bottles and stored at 4°C for a maximal period of three

months.

20 b. Cell culture maintenance medium: Basal DME-F12 medium was
supplemented with 10% (v/v) FBS (fetal bovine serum), 100 U

penicillin G/S50 pg streptomycin sulfate/ml medium, 2 mM L-

Glutamine {Sigma) and 1 nM E;.

25 c¢. Experimental medium: Basal DME-F12 medium was supplemented
with 5% FBSA (fetal bovine serum adsorbed on dextran-charcoal),

2 mM L-Glutamine, 100 U penicillin G/50 pg streptomycin



cartilage active conponents. The behavi our of unknown proteins I n
agueous solvents is not predictable; sone may be nore "confortable"

in an acidic pH, some at a basic pH 25 Furthernore, sone proteins
may be extractable in mld denaturing conditions, if such
denaturati on does not irreversibly affect the re-naturation of

t hese prot ei rOPH16197 WD 97/ 16197 PCT/CA

PCT/ CA96/ 00549 - 17 - aqueous
solutions. For sake of clarity, any condition of extraction which is
conpatible with the preservation of - 24 dbiologically active hydrosol uble
cartil age conponent S under the scope of this invention. Therefore,

taki ng all these ors sidera er&ord)ng pr
extraction of ared teé&%tmﬁ e ac‘?&gpcéﬁ%%n%hgﬂllﬁ %%? mate%‘ d%%§§§b8£
shown to be  for thd UgkREsOLScENO] Ca1ycdpHiageuee Wnbh e weky¥ gaadayael ghe
conponents having a yet to be define structure and behavi our

The bl end cart idageicontentnasidrizen made honogeni zed by 10

an agitation
at a maxi mal speed in an kitchen bl ender at about

5 d. Preparation of FBSA: Fetal bovine serum was mixed with 1%
{w/v) charcoal (carbon decolourizing alkaline). A solution of
dextran T70 was added to the charcoal-serum solution to achieve
a concentration of 0.1% (w/v). The mixture wags agitated
overnight at 4°C. After centrifugation at 4°C for 30 minutes

10 at 10,000 x g, the serum was decanted, mixed again 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 56°C for 20 minutes, sterile filtered

and aliquoted in sterile conical Falcon tubes.
15

Experimental culture assavs and results:
ZR75-1 and MCF-7 cells were grown to reach a density of
population of 20 000 cells/well on 24-well p;aques or 150 000
cells/well on 6-well plagues, and treated in the presence or
20 absence of different concentrations of lyophilizate as prepared
above. To this effect, the solid cércilage extract is
resuspended in culture medium and sterile filtered, so that
hydrosoluble components thereof are recovered and tested. All
experiments have been performed in triplicates. Culture media
25 have been withdrawn and replaced by fresh media every two days.
Cells were grown in an incubator under a constantly humidified

atmosphere containing 5% CO,, at 37°C, for 17, 7, 3 or 3 days,



4[err]C during 20 mnutes; during the honpgenisation the honbgenate
tenperature increases near 20[err]C O course, the speed of the

agitation as well as the volunme of aqueous sol ution nmay i nfluence
both time and yield of extraction. Therefore, a 15 reasonabl e range
~of honogeni zation tinme (defined to | ess than 500 [err]mparticles)
coul d be as Iwowamsigrbout 10 minutes to as hi gh as PAT/RAYLE549

pref erably between about 10 and 60 m nutes. The tenperature should
be mai ntained to bel ow about 10[err]C, to avoi d any degradation of
active conmponents by endogenous 20 - Z:nzynes, when no enzyne inhibitors
are used. Ildeally, a tenperature close to O[err] C should be

wherel n the ¢ erfFasaraiing to the £l relTal ehIng, S Pl eRgflhal com
this range of tenperatur L Swi W d9885k BGGR e mdh aPnRs afyt:
process. For sa?eg’()ef:%g%?y' C%f‘%irg%;é/w%yndgﬁ&ewt%?l ta'jhgeS trtrnid}%abéﬁf 4[reercrt] c

i s hereinbel ow &458fing of thd @ed2si gRabE riddsurangemiaicalanys obntent of
t enper at ures. WO 97/ 16197
PCT/ €A96/ 00549 a well. - 18 - A

| i quef actison of this honpbgenate can be further obtained

Concentration of lyophilizate Cell Inhibition (%)
MCF-7 ZR75-1
18t experiment: 17 davs
1 mg/ml 1.5 2.0
S mg/ml 14.33 33.6
10 mg/ml 62.66 90.8
204 experiment: 7 davs
1 mg/ml 3.73 0.97
5 mg/ml 15.7 29.0
10 mg/ml 68.37 66.0
3x8 experiment: 3 davs
50 mg/ml 95.8 95.0
100 mg/ml 94.6 98.0
4th experiment: 3 davs
10 mg/ml | 34.4 51.5

20 mg/ml 62.5 70.5



by submtting the latter to Polytron disintegrator during 10 m nut es

at about 4[err]C if the blender did not sufficiently reduce t he size
of the particles. Al ternatively, the blend can be 5 si mply
honogeni zed in a nore perform ng bl ender-di sintegrator whi ch, in our
hands, saved the 10 min in the |iquefaction step. At the end of the
conpl et ed hondYRKNEHi on step, residual particl e si zBCT/GA96408549t han
about 500 [err]m O course, the same accept abl e ranges of tine and
t enperature discussed for the 10 obtention of the first grinded
cartilage equally apply. The si 26 of the particles after

honogeni zati on does not need to be ultra small. Therefore, the need
to pulverize the cartil age before extraction can be avoi ded.

I ndeed, pul verization of sg mg/my cartilage in thgsfgrmof a powdgg before
aqueous extraction may 15 on the contrary denature val uabl e
activities, specially wher00 mg/ml such pul verizaui.en is perforngd in a
freeze-dry state and/or in a heat-dry state. The
honogenate was_centrjfuged at 13 600 x g during 15 monutes at about
4[err]C, which step is one way to separate quickly 20 and efficiently
a supernatant froma pellet. Vari ation and adj ust nent of these
parameters are wel |l it hi e e of . v the skilled.artisan
merel y depending on the vo °h)r%e %%'9%&9&9% hSFogEit R Stk o?%t hceelglqu%ﬁgﬁf’

used. demor$¥r 4185 WHaltN@hBeLbela Vesrd MU kg B8cd Ward4dind® BRUES
dose-dependent manner the growth of the cells of these two cell
5 lines.

Figure 2 shows that doses of 50 and 100 mg}ml of the
solid extract clearly provoke hypoplasia on these cell lines,
after three days of treatment.

Figure 3 shows that, in the presence of 10-12 ¢o 10-9 M

10 estradicl, treated cells respond like control cells by being
non-stimulated by these hormone dosage rates. However, above 1
nM, control cells are strongly stimulated, and concentration of
DNA reaches 3.75 g in the presence of 10-7 M estradiol (versus
0.69 pug in control without estradiocl). 'In cells treated with

15 30 and 50 mg/ml of lyophilizate, DNA measured at the maximal
stimulation is 1.9 and 1.8 pg, respectively. Figure 3 shows
that the affinity constant (Km) of the treated cells for
estradiol is 3 and 16 times higher (31.3 nM and 174.0 nM) than
the value of Km of the control cells {(11.7 nM), in the presence

20 of 30 and 50 mg/ml, respectively. This means that higher
concentrations of estradiol are necessary to achieve the same
growth of the cells when solid cartilage extract is present.'

Therefore, this extract diminishes the maximal response (90%



25 This first fraction will hereinbel ow be defined as the

| yophilizate or SQ 1D FXTRACT WO 97/16197
PCT/ CA96/ 00549 - 19 - The
supernatant can be filtered on a 24 [err]m Wat nan filter, if
necessary, to get rid of particles susceptible to affect the
per f or mance ofWQ@#/éhe7rafiltrati on col umm. The filtratiedssnassdri al
was then ultrafiltrated at about 4[err]C on an 5 tangential flow
filtration colum having a porosity of about 500 kDa, which allows a
first crude perneate to be obtained - 27 conprising hydrosol uble
nol ecul es of a nol ecul ar wei ght conpri sed between 0 and about 500
kDa. This crude perneating extract was filtered on 0.22 [err]m
filter, and al ishidbtididm the@eof) ameptincrbases eshd afffinitheconsmant Bifii she
fraction wll be further referred to as the crude perneate or the
LI QU D EXTRACT. treated cells toresfina@ifdtive, hi gher performing centrifugi ng
pr ocedur e has been devel oped to obtain the pellet and the
super nat ant . The step of centrifuging at 13600 x g for 15 m nutes
fol | owed In vivo assays:
5
i m a
a. Description of the test system: Four hundred 40 day old
female Sprague-Dawley rats (purchased from Charles Riwver Co.,
St-Constant, Québec) where adapted to their environment for 12
10 days. At that time, 20 mg DMBA/l ml corn oil (9, 10-Dimethyl-
1, 2-Benzanthracene; purchased from Sigma Chemical Co.) was
administered by gavage. Three months after this treatment, 240
rats having developed a mammary breast cancer have been
selected and distributed in two groups. The first group
15 consisted of five sub-groups of rats. The rats of the treated
groups were given a daily dose of increasing concentrations of
the lyophilizate extract in 3 ml of water for eight weeks while
the control group received the same volume of water. The
second group consisted in four sub-groups of rats. The rats of
20 the treated groups were also given a daily dose of the
lyophilizate in 3 ml of water combined with or without the
liquid extract, 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
. 25 the lyophilizate and 3 ml of the liquid extract was also given

an intraperitoneal (i.p.) injection of a smaller dose of the

liquid extract (about 8 mg of protein in 1 ml of water).



15 by a gross filtration on Whatman filters has been repl aced by a

centrifugation in a CEPA centrifuge equi pped with a nylon pocket of
a porosity of 1 [err]m at 3000-4000 x g. A 25 kg/25 L preparation
can be centrifuged in that manner within 30 m nutes and provide
about 29 Iite&&ﬁpf supernat ant. The aqueous volunme 20 obtained is

hi gher than Q61 arting volume of water, sudfd%A%8hat a
part of the water content of the cartil age itself has been

har vest ed. The |yophilizate and the total liquid extract may have
the follow ng approximate conposition - 28 - which grossly takes into
account the variations observed from 25 batch to batch, and when using

gICII'; é&gg; Ogg‘zgrl al : Rats were wé%ljxﬁgE%%gS g at the zkbeginn\{\ggQZé 1&%‘37two

;Bphgﬁ 7. 35% ddiments and receife@l 8b88 £y WY bd 1ibitum. ThelE{ESHtY
. 0

group of rats had tumors of average diameter of 0.9 cm while

the second group of rats had a tumor of average diameter of 0.6

5 cm.

b. Anti-tumor activity:The results are summarized as follows

% tumor growth

Daily doses of cartilage extract inhibition
administered by gavage (decrease of

tumor diameter

vs control)

1St experiment: duration 8 weeks

Placebo | 0
500 mg/Kg/day 2
1000 mg/Kg/day | 4
3000 mg/Kg/day 14
5000 mg/Xg/day 15

289 _experiment: duration 10 weeks
Placebo 0

3000 mg/Kg/day 12

3000 mg/Kg/day + 3 ml liquid extract 18



Sodi um 4.16 ng/g[err] 5 Pot assi um 2. 64 ny/g

Calcium 114 ng/g Magnesium 1.49 ng/g Zinc _and
iron traces 10 LI QUI D EXTRACT: Li pi ds 0.10 -
0.20%err] Proteins 8 - 25 ng/m[err] Dry wei ght
8 - 25 ng/m Hum dity 97 - 99% 15 Sodi um 30 -
220 ng/ 100 g[ worsh6197 Pot assi um 30 - 40 ng/ 100 g PCT/CAI6/00549
Calcium 2.0 ng/100 g Magnesium 1.1 ng/ 100 g

Zinc and iron traces 20 1,2 Measured follow ng directives

publ i shed in ACAC Ofici al (198429sections 16.219-220 and 2. 055,
respectively; ‘[err] Measured follow ng the SAA procedure.

The protein cqntent is evaluated by the Kjeldahl mnethod 25 whi ch

i ndeed neasurdgs .qgrgani ¢ _njiroge . _r.ganic nitrogen S
converted to eq&i%\‘) I‘éﬂfxﬁjré&ye?ngbéi\?}s’l%dt R&“¥819 owi ng 20

+ 1 ml inj.

These results demonstrate that the lyophilizate contains
an active component which is absorbed in the gastro-intestinal
tract and slows down tumoral progression. This inhibition
might be a direct effect on the tumor cells or an anti-

5 angiogenesis mediated effect interfering with tumor growth.

The ligquid extract also contains inhibitory activity
since its administration caused an additional reduction of
tumor size of about 6%.

These results also suggest that the lyophilizate may

10 contain active components that are not hydrosoluble and/or that
it may contain residual hydrosoluble active components.
Therefore, in the last eventunality, one may consider that the
pellet could be re-extracted in an aqueous solution to recover
hydrosoluble components maximally, if the yield can be still

15 improved.

c. HISTOéATHOLOGY: For evaluating the non-toxicity of the solid
cartilage extract, the aﬁimals used in the above in vivo
experiments were killed by decapitation and the following
20 tissues were taken for analysis: 1liver, lung, kidneys, heart,
brain, muscle and mammary glands. Fat was taken out of these
tissues, after what they were fixed for two days in Bouin
fluid. After dehydration in ethanol, the fixated tissues were

embedded in paraffin. Sections thereof were obtained and



equati on: WD 97/ 16197
PCTLCA96/ 00549

- 21 -
Proteic content (mg/m) = (% N X 6.25) OVER 100 Car bohydr at es
bei ng not detectable, one can presune that they are in one or
anot her extr nder the formof 5 pr ot eogl ycane .
nmucopol ysacc?uﬁiéll92)&'.9'}J It is possible that t hese con&%ﬁ%‘s’%’
i ncluded in the neasured |l evel of humdity. The lyophilizate
contai ns an unexpected | evel of humidity which was neasured by the
OH groups. Since the 20% water content~ i3 - cl ose to the percentage
of carbohydrates normally retrieved in 10 cartilage while the humdity
of a lyophiliza | d.be gl.Qse : t 9 hj y tel;&l%i [ to
be verified. Egu?&ga oﬁ'hgc]ﬁ%%ui alt%??i I a%eaq'e@ﬁdi a%’?talagﬁana f?‘g&qﬁgr Q?b'fls
am no ackdsGan &8 undbe mV&faa@epanount of total am no acids was
approximately 1.1 ng per m, with the free amno acids 15 accounti ng

for 0.67 ny (61% anthéheistulegiasl dexafinatdbei nevealed that no deleterious
effect was visible when using the largest doses of solid
5 extract alone or when using the solid extract in combination
with the licuid extract (data not shown).
This suggests that the 1lyophilizate and the 1liquid
extract have a selective tumor size regressive activity.
In mammary gland tumors (see Figures 4a and b), an
10 important diminution (55%.) of the area of blood vessels was
observed in the group of rats having received solid and liquid
cartilage extracts (Figure 5).
The diminution of the tumor size might be due to an
important decrease in its vascularization, to a direct effect
15 on tumor cells, or a combination of both phenomenons. The
anti-angiogenic effect of these'extrécts is well depicted
above. The direct hypoplasiant effect has been observed in
vitro on hormono-dependent cells, which remains to be confirmed
in vivo. .
20 Because the above-mentioned results showed that the
liquid extract had an increasing effect over and above the
effect of the solid cartilage extract on ZR75-1 cells, the

components thereof were further investigated.
25 LIQUID EXTRACT

In vitro assay:



origin accounting for 0.44 ng (39% . The distribution of each am no
acids is shown in Figure 1. Significant anpunt of taurine was al so
detected (not shown). The maj or amino acids present in the
liquid extract are 20 representative of proteins and peptides from
cartilage. For exanpl e, Lysine, dycine, Aspartic acid and d utamc
aci d WQBWS¥nt a | arge proportion of the ami no aci BCHEAYMM i t he
liquid extract and are the main conponents of the N-tel opeptide

i nternol ecul ar cross-linking in collagen (Hanson et al. (1992) 25 J.
Bone & Mn. Res. 7: 1251-1258). - 31 - Mcrobial Iimt of the |iqui
extract has been controlled, applying USP XXl Il <61> standards.
vng7/16197 . y PCT/ CA96/ 00549

- - Tumoyadnagldy 1iRGAY S

Several tumoral cell line were grown in presence of

liquid cartilage extract to examine whether the hypoplasiant
activity observed with the solid extract (above section) was
5 present.

Briefly cells were plated in 96 well plates and grown in
culture media (specific for each cell type; for example, MCF-7
cells were grown as described in above section) in presence or
not of wvarious concentrations of liquid extract. Cell

10 proliferation was measured using a MTT assay following 3 to 5

days of culture. The tumoral cell lines were:

CHANG : Tumoral hepatocytes
Hep-G2: Tumoral hepatocytes
A2780: Ovarian adenocarcinoma cells
15 MCF-7: Breast adenocarcinoma cells (estrogen
dependent)
MCF-7-ADR: Breast adenocarcinoma cells Adriamicin
resistant

The liquid cartilage extract showed antiproliferative
20 activity on all tumoral cell lines. The strongest inhibitions,
S0 and 80%, were obtained at a concentration of 8.5 mg/ml (dry
weight of liquid extract/ml of culture medium) on MCF-7 and

A2780 cells, respectively.
Non-lyophilized and lyophilized liquid cartilage extract
25 were equipotent in their ability to inhibit tumoral cell
proliferation. This suggest that the inhibiton factor(s) is not

. denaturated by this procedure of concentration.



5 SOLI D EXTRACT: In vitro assays: 10 These
assays have been conducted on the hornono-dependent cancer cell
lines MCF-7 and ZR75 | (ATCC (R) nunbers 22-HTB and 1500- CRL,
respectively). ZR75-1 cells: a. Basal RPM nedium 52 g
RPM 1640 wit nol red (Sigm R8755), 17.875 ree
acid;, Sigma I—B@’é&ﬁlp‘l}g 55 g sodium pyruvate (Signa %@4&; 10 g
NaHCO err] were mxed in 5 L of pure water and made pH 7.40 with
NaOH. 20 I f not used imrediately, this solution nust be protected
fromlight to preserve photol abile substa@fcés. This sol ution was
filtered, distributed in 500 m sterile bottles and stored at
4[err] C for a maximl period of three nonths. 25 b. Cell culture
mai nt enance nedi um Basal RPM nedi um was suppl enented with 10%
(v/iv) FBS (fetaprbfastweuientedl, cdl:U penicillin G50 [err]g

streptonycin sulfate (Si gnma P0906)/ m

a. Fibroblasts from neovascular glaucoma: In order to evaluate
the specificity of activity on tumor cells, the permeate

5 obtained after ultrafiltration was tested on mesenchyme
originating cells, human TENON fibroblasts (HTFs), which are
normal fibroblasts. Only the HTFs from two patients (one with
neovascular glaucoma, NVG, and the other with primary open
angle glaucoma, POAG) have been used.

10
Subculturing and Maintenance of HTFs: Each confluent culture
were passaged by washing and detaching with 0.5 ml of 0.05%
trypsin/0.5 mM EDTA (Gibco 610-5300 AG) for 5-10 minutes at
37°C. 1.5 ml of DME/F-12 medium containing 15% fetal bovine

18 serum (FBS) was then added to neutralize trypsin/EDTA.

Association of the cells was made by triturating and

transferring into 25 cm? T-flasks, into thch additional medium
containing 10%(FBS) was added. After confluence was reached,
the HTFs were transferred into 75 cm? and eventually, into 180

20 cm? T-flasks. When enocugh cells were obtained, some cells were
utilized for the experiments as described below, and others
were simultaneously frozen to preserve identical passages for

future experiments.

25 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 above. After a



WD 97/ 16197 o PCT/ CA96/ 00549

- 23 - nedium 2 mM -G utamne (Sigma Gl517) and 1 nM Ef err]
([err]-estradi ol Si gna E8875) . c. Experinmental nedium

Basal RPM nedi um was supplenented with 5 5% FBSA (fetal bovine serum
adsor bed on dextran-charcoal ), 2 nmM L-d utam ne, 100 U penicillin
G50 [err]g sYQWEWIcin sul fate/ m medi um and 50 nBETCA6/003#9i n
(Sigma). To this nmedi um was added i ncreasi ng concentrations of the
above-described | yophilizate as well as different concentrations of
E[err] (10[err] to [err] M. 10 - 3MCE-7 cel I 's: a. BASAL

DMVE- F12 medi um DME- F12 nedi um (w t hout bi carbonate and wi thout red

phenol ; Sigma) wRS,{ ef&rvlséx}:éé& %n&?%%?éﬁ@%r&ﬁ}herS were g?ﬁgg%?h%%lé ZMI

directives in pure water. For one
bi car bonat e wascadtst adintEe PEoBJCed®ippedOwith e 256-ChanMeiedCl. This

solution was filtered, distributed in 500 m
For all the in vitro experiments which follow,
approximately fifty thousand cells were inoculated in 1 ml of
5 DME/F-12 medium containing 1% FBS into each 16 mm dish and a
l12-well plate. Seventeen hours {hrs} after seeding, 1 ml of
fresh identical medium supplemented with 1% FBS ["absolute"
controls) was added. Depending on the experimental design (see
above and below), the 1% FBS medium was supplemented or not
10 with GFs (Growth Factors) or with the liquid cartilage extract,
and sterile filtered. On this day (day 0), some samples of
cells were also counted to determine plating efficiency (which
should be equal or greater than 95%).
Forty-eight hours after the onset of the experiments, the
15 cells were rinsed, dissociated and counted again. The number
of cells was expressed as a percentage of that obtained in the
“absolute” controls,
Each "absolute" control, containing 1% or 5% FBS,
respectively, and each experimental group. supplemented with 1%
20 FBS and with an individual-GF or liguid cartilage extract
consisted of triplicate samples.
Each experiment was carried oﬁt on the cells of one or two
patients at a time, and was repeated at least twice.
In these experiments, GFs, porcine platelet-derived growth
25 factor (pPDGF) and human recombinant basic fibroblast growth

factor (hr bFGF) {(gift to Dr. P. Brazeau from Farmitalia Carlo

Erba, Milan, Italy) were added in concentrations of 10 to 100



sterile bottles and stored at 4[err]C for a maximal period of three
nopt-hs. 20 b. Cell culture maintenance nedi um Basal DME-F12 nmedi um
was suppl emented with 10% (v/v) FBS (fetal bovine serumjy, 100 U
penicillin G50 [err]g streptonycin sulfate/mM nmedium 2 nmM L-

G utam ne (Si 1 nME[err] 25 c. Experinental | asal
DVE- F12 nedi umgagﬂppl enent ed w th 5% FBSA (fet aIP ogédrégbsé'gr um
adsor bed on dextran-charcoal), 2 MM L-Autamne, 100 U penicillin

G 50 [err]g streptomycin M3,/ 16197
PCT/ CA96/ 00549 - 24 - sul fate/ n

medi um and 50 ng/m insulin (Sigma). As described for the ZR75-1

cell's, |yophiligatelabd E2 RBFe zespechivehie Fortywightcdintdin rdfiisgnshe

> d. Preparallol O i éxpevinento Vi SSIIMwB% WisRdriti ot Rrypsin-
EDTA and counted on the Coulter counter. All triplicate values
(columns 1, 2 and 3) appearing below egual one twentieth of

5 counts per well.

Results: The results are summarized in Figure 6. HTFs were
obtained from the glaucoma of a 53 years old man. While growth
factors like PDGF and bFGF showed a stimulating activity on
10 HTFs (* P < 0.02, ** P < 0.01; determined by Student-Fisher
Test), no effect, positive or negative, was obtained when these
cells were grown in the presence of cartilage liquid extract (1
Kg/2L). This suggests that the hypoplasiant activity of the
liquid cartilage extract on tumoral cells is not universal and
15 does not affect the growth of fibroblaéts. The same cartilage
extract neither had an effect on another type of fibroblast
cells, HSF ({Human Skin Fibroblasts; data not §hown). Even
though not tested, it is assumed that the solid extract also

produces no effect on normal cells.

20
b. Endothelial cells from human umbilical vein (HUVECs): HUVECs
were extracted with collagenase-controlled digestion as
described in Jaffe et al. (1973). Pure endothelial cells were
used before the fourth passage (trypsin-EDTA at each passage).
25 Quality of the cells were analysed for their capacity to

incorporate di-aceyl LDL and to be labeled with factor VIII.



(w' v) charcoal (carbon decolourizing alkaline). A solution of
dext+ar—FZ0-was—added ta the charcoal-serumsolution to achi eve a
concentration of 0.1% (wv). The m xture was agitated over ni ght
at 4[err]C. After centrifugation at 4[err]C for 30 mnutes 10 at 10, 000
X g, the serun1m§; decanted, m xed again with the same proportions
of charcoal a BM¥an, agitated at room t enper at uPET/F496/00548c o
hours and re-centrifuged. The serum was t hen heat-inactivated at
56[err]C for 20 mnutes, sterile filtered and aliquoted in sterile
coni cal Fal con tubes. 15 ExpeFi%%ﬁTal cul ture assays and results:
ZR75-1 and MCF-7 cells were grown to reach a density of popul ati on
of 20 000 cel|s/wel [endpeRéinmll qRhlaguaserd gbedOat a dengfty sbeeld syy
6-wel | plaques, and treated in the presence or 20 absence of different
concent rat i ons afllAmgphiinitpaseenblrdphrddcoated withh@edatin. t htells fwate
the solid cartilage extract is resuspended in culture nedi um and
sterile filterc&Pltagednyith complete,madiam| (Medl HortpBReRELn t (90 bgfmb) e L~
recovered and tested., All . experinents v en or, i n
triplicates. CAY{HPEREqiE™Mbs bic %38a53eﬁ ﬂ#?hﬁ%gﬁn+a%§&%eﬁggge%Pﬁﬂ}))
fresh medsa evedy kg2 Seo insure ofiAl LanuESn 07 @Rn| Nl 4 HebBALLndder
a constantly humdifie at nosphere containing 5% CJerr], at
37[err]C, for khmes Wioh PBdaynd culture medium was added according to

experimental conditions. The last PBS wash was considered as
time O,
Each experiment was performed in triplicate and statistic
10 analysis was performed for comparison. Culture medium was
changed after 24 h, and every other day. After 168 h of
culture, BrdU (10mM final) was added to each culture media and
incubated 2h at 37°C. Then, cells were freé with short trypsin-
EDT2 digestion and trahsferred into 96 well plates to ‘allow
15 ELISA detection of BrdU. ELISA was perfofmed with a Boehringer
Mannheim kit and method. A control was pgrformed without cells
to determine the basal level of background. &Another control
was performed by measuring the DNA content in the culture
medium at the end of the incubation periéd to sort out whether
20 the liquid cartilage extract affected cellular adhesion.
Cell proliferation was also evaluated with the amount of
DNA present in the petri dishes. Each experiment was performed
in triplicate and statistic analysis was performed for
comparison. Culture medium was changed daily. After 168 h of
25 culture, cells were lysed with Na-Citrate-SDS solution and
incubated with Hoescht 33358. Samples were read at 365 nm with

a spectrofluorometer.



WD 97/ 16197 PCT/ CA96/ 00549

- 25— corresponding to the first, second, third or fourth experinent,
respectively. Cell growth inhibition was nmeasured by direct counti ng of
the cells or by nmeasuring the total DNA content of a well.
Concentration ilizate Cell Inhibition (%

MCF- 7 %ﬁ'g@gﬂ 1[err] experiment: 17 days PCT/CA96/00549 |
ng/ m 1.5 2.0 5 m/m

14. 33 33.6 10 4@/ 62. 66

90.8 2[err] experiment: 7 days -1 mg/m

3.73 0.97

Finally, the amount of cell present in petri dishes was
also evaluated by measuring acid phosphatase activity. Each
experiment was performed in triplicate and statistic analysis
was performed for comparison. The activity of this enzyme

5 showed a strong correlation with the number of endothelial
cells in petri dishes (BrdU incorporation and Hoescht labeling;
data not shown). Acid phosphatase activity was measured with a
kit _from Sigma Chemical Company {according to the manufacturer
procedures with some modifications).

10 The results demonstrated a dose-response inhibition of
endothelial cell proliferation with the 1liquid cartilage
extract (Figure 7). The EDS50 obtained is approximately 90 pl of
ligquid extract l(equivalent to approximately 1.5 mg dry weight
present in the liquid extract).

15
c. .Kerat:inocytes: Ligquid cartilage extract was tested in
keratinocytes which Protein Kinase C (PKC) was activated by
triphorbol acetate (TPA), a known agonist of this cellular
transduction pathway. Normal human epidermal keratinocytes were

20 established as primary cultures (Matsui et al. (1992) J.
Invest. Dermatol. 99: 565-571). Cultures were grown in a serum-
free defined medium (KGM) containing epidermal growth factor
(10 ng/ml), insulin (5 pg/ml), hydrocortisone (0.5 pg/ml) and
bovine pituitary extract (70 pg/ml) in a modified MCDB 153

25 formulation.

Keratinocytes were grown to 70% confluence, and 48 h

after refeeding with fresh medium, treated with either 200



5 ng/ m 15.7 29.0 10 ng/ m
68.3Z 86 0 3rd experinment: 3 davs 50 ng/ m
95.8 95.0 100 mg/ m 94. 6

98.0 4 err] experinment: 3 days 10 mg/ m

34.4 51.5 20 mg/ m 62.5

70.5 WO SM6IRRD 97/ 16197 PCT/CA96/00549 -
PCT/ CA96/ 00549 - 26 -

50 mg/ m 95.8 95 100 nmg/ m

94. 6 98 The3Above percentages of inhibition of
cell growth denonstrate that the solid cartilage extract can inhibit
in a

ng/ml TPA or 2 Hl/ml DMSO with no additional refeeding. Various
concentrations of liquid cartilage extract were added or not to
the culture medium. The results showed no effect of the liquid
extract on keratinocyte proliferation; it élso had no effect on

5 TPA-induced inhibition of proliferation. However, 1liguid
cartilage extract was able to inhibit TPA-induced keratinocyte
differentiation (Figure 8). The level of differentiation of the
keratinocytes was increased 5-fold by TPA. Liquid cartilage
extract by itself had no effect on cérnified envelope

10 formation. However, its presence inhibited 7TPA-induced
cornified envelope formation by more than about 60%.

Recent publications have shown that PKC activation led
normal keratinocytes to produce increased amounts of
interleukin-8 (IL-8), a mediator of inflammation (Chabot-

15 Fletcher et al. (1994) J.Invest.Dermatol. 103: 509-515}.
Moreover, psoriatic keratinocytes produce very high amounts of
IL-8, which further promote neovascularization in psoriatic
plagques (Nickoloff et al. (1994) Am.J.Pathol. 144: 820-828).
Other growth factors and integrins are also involved and it may
20 be important to widen the target molecule family that can be
involved (Il-1, TNF, etc.). We do not know whether TPA-
induction mimics psoriatic keratinocytes. If such is the case,
these results suggest that cartilage may have no effect on
normal keratinocytes in vivo, while it may have an effect on
25 psoriatic {or activated) keratinocytes. 1Inhibition of the
production of IL-8 in TPA-activated keratinocytes as well as in

psoriatic plagques or keratinocytes by the liquid cartilage



dose- dependent manner the growh of the cells of these two cell 5

i nes. Figure 2 shows that doses of 50 and 100 ng/m of the
solid extract clearly provoke hypoplasia on these cell Ilines, after
t hree days of treatnent. Figure 3 shows that, in the presence
of 10[err] to M 10 estradiol, treated cells respond like
control cells %85@@?%@ non-sti nmul ated by these hor

rates. However, above 1 nM control cells are strongly stimul ated,
and concentration of DNA reaches gg75 [err]g in the presence of
10[err] Mestradiol (versus 0.69 [err]g in control w thout
estradiol). Incells treated wth 15 30 and 50 ng/ M of |yophilizate,
DNA nmeasured at e@ff&aegxinemains to beswvepified orPdcrensedaib-§. Befels |apd/or

respectively. Figqyre 3 shows . that the affinit nstant (Km of
the treated cell r growth fagkers s an s“"?:‘e&ﬁati%gt??%%fbrhlgﬁ& ey¥BiaLning

and 174.0 nM th_ar% 0 m t 40 1
in the presence 0 antlo%ngg %’%@' Lx}&( am":r"eglggf?gve JS/ 8%%%:& #Igan@@s
t hat hi gher extrac@ncentrati ons of estradlol are necessary to achi eve

t he sane growm h of the cells when solid cartilage extract is

present. 5 Therefore, this extract dimnishes the maxi mal response
(90%

a. Assay 1: This assay is described in Knight et al. (1992)
FEBS Let. 296, 263-266. The method utilizes a fluorogenic
peptide substrate (Mca-pro-leu-glu-leu-Dpa-ala-arg~NH3)
10 mimicking the active site of metalloproteinases. This
substrate has a fluorescent group (Mca) at one end and a
fluorescence quenching group (Dpa) at the other. In the intact
substrate, the gquenching group effectively masks the
fluorescence. Upon enzyme cleavage of the substrate the

15 fluorescence in the test tube increases.
Collagenase activation is described in Weingarten et al.
{1985) Biochemistry 24, 6730. 1 pg was diluted to 100 ul with
50 mM Tris-HCl, 10 mM CaClz. pH 7.5, 1 Ul at 10 mg/ml solution

of trypsin (in 1 mM HCl) was added and incubated for 15 min at

20 20°C. Activation was terminated by adding 10 pl of Soybean
trypsin inhibitor (SBTI, 5 mg/ml). To each microcuvette was
added:

25 or 50 pul inhibitor® (made up to 50 pl with water);

40 pl 50 mM Tris-HCl, 200 mM NaCl, 10 mM éaClz, pH 7.5;
25 8 pl activated collagenase** (67 ng final); and

2 pl substrate (1 mM stock sclution in DMSO, 20 uM

final).
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- 27 inhihition thereof) and increases the affinity constant of
t he treated cells to estradiol. In vivo assays: 5

DVBA i nduced rat mammary breast cancer nodel a. Description of the
test system Four hundred 40 day old femal e Sprague-Dawl ey rats
(pur chased f r WP es Ri ver Co., St - Const ant, Queb@®CT/CA6PIS49
adapted to their environnment for 12 10 days. At that tinme, 20 ng
DVMBA/1 m corn oil (9, 10-D nethyl - 1, 2-Benzant hracene; purchased
from Si gma Chem cal Co.) was adm APstered by gavage. Three nonths
after this treatnent, 240 rats havi ng devel oped a nmammary breast

cancer have been sel ected and distributed in rQups. The first
group 15 consi stTEROFPSFERES A5 6?835%3‘%@9 2‘F§f" 3Wa8§gb’f3%%ém{'r eat ed
groups were given a Jdaily dpse..of increasi oncent ratiqns,_of th

| yophilizate extract i nt%/e n;frﬁblfblvt\:/é)trerlsf ?e%?ﬁﬁt Afeé °sn6£ Q| gupstance, ngcﬁ

control group recei &gral NersRIBLNENaHERr O eV}l @ 11qdil€ cartilagd C&AhG OUP
consisted in four sub-groups of rats. The rats of

**: the collagenase is defined as human type I, type IV,
5 and amphibian tadpole collagenase; gelatinase has also

been used.

b. Assay 2: This assay is described in Welgus et al. (1979) JBC

256, 9511-9516. The method uses SDS-PAGE to examine cleavage

10 by collagenase, type 1 (MMPl). Collagenase type 1 makes a

single cut in the native collagen molecule giving two fragments

of 75% and 25% the.size of the original collagen. After

cleavage for several hours, the reaction is monitored by

separating the products from the substrate by SDS-PAGE. The

15 rétio of cleaved to uncleaved collagen is assessed visually
after staining the gels with Comassie blue (or silver stain).

21 ng of activated collagenase (see Assay 1) was added to

5 Hg of calf skin collagen (Worthingtoh) +/- inhibitor in a

final volume of 20 pl. Reactions were incubated for 16 h at 35

20 °C, then stopped by adding SDS-PAGE sample with 40 mM EDTA,

boiled and loaded on a 8% acrylamide gel.

c. Dose-response inhibition: The results obtained with liguid
cartilage extracts showed a dose-response inhibition of
25 collagenase activity with both assays. Figure 9 shows results

obtained with assay 1. The EDS0 is obtained with 30 pl of



20 the treated groups were also given a daily dose of the

| yophilizate in 3 ml of water conbined with or w thout the liquid
extract, for ten weeks while the control group received t he sane
vol une of water. Only one sub-group of the second group of rats
treated with tration of 3000 ng/ Kg/day of 25 the |l yophilizate
and 3 nl of tﬁggggﬁ I'd extract was al so given an i nPEHRAY0
(i.p.) injection of a smaller dose of the liquid extract (about 8
ng of protein in 1 m of water). - 4°mo 97/ 16197

PCT/ CA96/ 00549 - - 28 - Rats were
wei ghing 151-175 g at the beginning of the two experinents and recei ved
food and water agghidi eMBracdh@oki DSE1 mgUlaRyYP wefighdt Hrik@dntulRr 00fp1 of
average dianeter of 0.9 cmwhile t he second group of rats had a tunor of
aver age di anet etighid) extracgim b. Anti-tunor activity:The results are

summari zed as foll ows

In vivo assays:
5 Embryvonic Vascularization Test (EVT):
a. Definition of the test-system: The normal development of the
chick embryo inveolves the formation of an external vascular
system located in the vitelline membrane which carries
nutrients from the vitellus (yolk of an egg) to the developing
10 embryo. When placed onto the vitelline membrane, anti-
angiogenic substances can inhibit the blood vessel development
that occurs in the vitelline membrane. To facilitate access to
the vitelline membrane, chick embryos-are transferred to a
sterile culture box (Petri dish) and placed in a humidity- and
15 temperature-~controlled incubator. Embryos can then develop in
this ex ovo condition for several days.

An aliquot of ligquid cartilage extract is mixed with a
methylcellulose solution and allowed to air-dry into thin
discs. During this procedure intrinsegue NaCl present in the

20 liquid cartilage extract concentrates and interferes with the
EVT when the amount per disc is over 25 Hg. Therefore,
desalinating the liquid extract may be necessary; dialysis with
a membrane cut-off smaller to 100 Da or electrodialysis have
been found acceptable methods.

25 Methylcellulose forms an inert matrix from which the
ligquid extract can diffuse slowly. Methylcellulose discs

containing the liquid extract are placed on the external border



% t unor grow h
inhibition

Dai ly doses of cartilage extract
adm ni stered by gavaae (decrease of

tunor di aneter
control)

VS
1[err] experinment: duration 8 weeks Pl acebo

0 500 ng/ Kg/ day 2 1000

ng/ Kg/ day WO 9716197 4 3000 rMegMOAEMY549
14 5000 ngy/ Kg/ day 15

2[ err]experiment: duration 10 weeks Pl acebo
0 3000 ng/ Kg/ day - 41 - 12 3000
ng/ Kg/day + 3 m |iquid extract 18

10

15

20

25

of the vascular perimeter of the vitelline membrane where the
angiogenic process is still active.

The effect of discs-containing liquid cartilage extract
on proximal vascular developement is alwéys compared to that of
discs-containing water plus equimolar amount of NaCl. The discs
are placed on the eﬁbryo'; vitelline membrane on Day 0 or Day 1
of the ex ovo growth process; at this point, only beginnings of
the main blood vessels are invading the vitellus. The embryos
are then put in culture conditions until vascularization is
assessed (approximately 24 h). Water- and liqgquid extraét—
containing discs are always added simultaneously on the
vitelline membrane of the same embryo. Both discs are arranged
in a symmetric fashion with respect to the cephalo-caudal axis
of the embryo in order to minimize inter-individual variations

when comparing shark cartilage extracts with controls.

b. Anti-angiogenic activity: EVTs were performed using
different concentrations of protamine (37, 75 and 150 Hg) as a
positive control or liquid cartilage extract. After one day of
culture,. the level of vascularization in the area covered by
the disc is graded by a pair of scientists in the usual blind
fashion. To facilitate the location of the discs, a black 0-
ring is placed around it just after its deposition on the
vitelline membrane. Evaluation scale for the EVT-test is based
on the 1-2-3 score: (score = 3) Normal vascularisation when
compared to the opposite horizontal quadrant or the matching

quadrant of a control embryo; (score = 2) Blood vessels enter
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- 29— 3000 ngy/Kg/day + 3 m |iquid extract 20
+1m inj. These results denonstrate that the |yophilizate
cont ai ns an active conponent which is absorbed in the

gastro- |ntest|nal tract and sl ows down tunoral progression. Thi s
i nhi bition 09744191t be a direct effect on the tunmpr cel |RECTEA60S#Nt | -
5 angi ogenesi s-nedi ated effect interfering with tunmor grow h.

The liquid extract also contains inhibitory activity since its

adm ni stration caused an additional reductd en of tunor size of about
6% These results also suggest that the |yophilizate may 10
contain active nponent s_t hat ot .hydrosol ubl e and/or that

may contain resﬁ: aPTRY IFRESTSThI é’ é{-g*F' 9é¥‘éo%5n‘éarﬂ1§ mid-qourss or é"alﬁ°r’r'

the last eventuglighy, v%@geﬁeycgegél dgt thak tH6erea by Q_glel Ny %0%1. N8 eix

re-extracted in an aqueous solution to recover rosof ubl e
conponent s maxi nelaligctbfyt be yiedel ot hadd Idr a15decrealsﬂ)erxVQd:e lateral

c. H STOPATHOLOGY: For evaluating the non-toxicity of the solid

branching density is observed; (score = 1) No blood vessels are
5 observed in the area covered by the disc or their parh is
rapidly deviated in a way to escape from the area covered by
the disc. Blood vessels do not grow beyond the area covered by

the disc except if they bypass the latter and go beyond it.
A dose-response inhibition was obtained with protamine
10 {data not shown) and the liquid cartilage extract (Figure 10).
The ED50 was obtained with about 170 ng of dry liguid extract
{dry weight present in the liquid extract). Wilcoxon-signed
rank statistical test was used to compare the significance of
the differences between the two discs (water and cartilage

i5 extract) placed on the same egg.

Mouse mammary adenocarcinoma model:
a. Description of the test-system: The anti-tumoral potential
of the liquid cartilage extract was tested with a mouse mammary
20 adenocarcinoma model (allograft). The test-system consisted to
subcutaneously inoculate BALB/C mice with 1 X 106 DA3 cells.
These cells originate from a murine mammary adenocarcinoma
induced by 7,12~dimethylbenzanthracene (DMBA). The model was
established by Daniel Medina (J. Natl. Cancer Inst. (1969) 42:
25 303-310; ibid. (1976) 57: 1185-1189). Inoculated cells grow
slowly in vivo and form a solid tumor with a low metastatic

prognosis.



cartilage extract, the animals used in the above in vivo

_experinments were killed by decapitation and fhe followng 20 tissues
were taken for analysis: [liver, lung, kidneys, heart, brain
nmuscl e and manmary gl ands. Fat was taken out of these ti ssues,
after what they were fixed for two days in Bouin fluid. After
dehydrati on iwootkaepo!l, the fixated tissues were e PCTAS610054p
par af fin. Sections thereof were obtained and WO 97/ 16197
PCT/ CA96/ 00549 _ - 30 - nount ed on
gl ass slides, stained with haematoxylir aBd- vi sual i zed under
m cr oscope. The hi stol ogi cal exam nation reveal ed that no

del eteri ff ect isible wh ing the | t Sl id
5 %exiract al one WS WERLRE! neTRe SOTTESSRPPactri n ERini AQAron MLt

wth the Iiquid idértﬁ%:é&?at %J‘E}% ﬁm"mercaptb%thandl:rhilﬁ SHESESt ol fedy

the lLyophilizate I qul extract have a sel ective tunor size
regressive actigiiybion, 100 mM Nal By¥avaBey AN tnrglutapsee, FlQumesnde-

and b), an
r essential amino acids, 1M vitamins, 10% fetal bovine serum, 1%
5 penicillin-streptomycin at 37°C with 5% CO2. For tumor
induction, cells were grown to 70% confluence in complete
medium and then collected using trypsin-EDTA solution. Cells
were then centrifuged and washed three times with phosphate
buffer solution, and resuspended at a dilution of 1 X 106

10 cells/0.1 ml.

DA3-cells inoculated mice (n = 15} received daily oral
administration of a shark cartilage liquid extract or a placebo
(saline solution). The treatments began 7 days after DA3 cells
inoculation. Various concentrations of liquid extract were

15 tested. The amount of liquid extract administred is expressed
with the amount of dry weight present in the liquid extract.
The test articles were prepared as described here: liquid
extract was lyophilized and resuspended in water at various
concentrations (0.2, 1.5, 3, 10, and 20 mg per 200 ul). The
20 final doses that were administred daily were 10, 75, 150, 500,

and 1000 mg/kg of body weight.

b. Anti-tumor activity: Results show that the maximum
inhibition of tumoral progression was obtained with the
25 administration of about 75 mg/kg of liquid extract (Figure 11).
Interestingly, larger doses were less potent. This suggests

. that the liquid extract contains substances that can inhibit



10 | nportant dimnution (55% of the area of blood vessels was

observed in the group of rats having received solid and liquid

cartilage extracts (Figure 5). The di m nution of the tunor size
m ght be due to an | nportant decrease in its vascularization, to a
di rect effect 15 on tunor cells, or a conbination of both phenonenons
The WOAEBgeni ¢ effect of these extracts is wel | PERIGARSORSO
above. The dlrect hypopl asi ant ef fect has been observed in vitro on
hor nono- dependent cells, which remains to be confirned in vivo. 20
Because the above-nentioned results showeg4that the i quid extract
had an increasing effect over and above the effect of the solid
cartilage extract on ZR75 1 cel]ls, the onponents thereof were
further investigateFal progressiqryyng E’)@RAC?“bStances that \qany Gokibiy: the

VO 97/ 16197 action of the tumoral inhibitors. gggécﬁﬁgﬁg%g%g% has already
been reported for biological drugs.

Finally intraperitoneal administration of the 1liguiad

5 extract decreased drastidally {75 X) the maximal efficacy dose

for inhibition of tumor growth (Figure 12).

c. Toxicity : With all treatments there was no loss in body
weight or ligquid extract-related death. There were no.symptoms
10 or behaviour changes observed with daily examination of mice
during the treatment period. At the end of the treatment, mice
were sacrificed and the gross morphology of all organs was
analyzed by a certified pathologist; no abnormality was
detected. Blood analyses did not show any sign of abnormality.
15
d. Histopathology: Tumor.histopathology did not reveal any
gross changes between tumor from placebo- or liquid extract-
treated mice. The extent of tumor viability was quite high in
all groups. Analyses of various organs (lung, liver, kidney,
20 pancreas, stomach, intestine, ovary, breast, brain, and heart)
did not reveal any specific alteration that can be related to

the liquid extract.

] itivi de]l (CHS):
25 a. Description of the test system: Dinitrofluorobenzene {(DNFB)
is a powerful skin irritant that can induce a strong

inflammatory reaction in BALB/C mice. At day 0, 10 mice were



-31 - Tunoral cell lines: Several tunoral cell line
were_grown in presence of liguid cartilage extract to _exam ne _
whet her the hypopl asi ant activity observed with the solid extract
(above section) was 5 present. Briefly cells were plated
in 96 well plates and grown in culture nedia (specific for each cel
type; for exaM® ¥16MTF- 7 cells were grown as descri bRCI/CAP6HD839 e
section) in presence or not of various concentrations of |iquid
extract. Cell 10 proliferation was neasured using a MIT assay follow ng
3to5 days of culture. The turmf&l-cell lines were:

CHANG. Tunor al hepat ocytes Hep- &Q2: Tunor al
hepatocytes  gengjtized bgrzgaﬁi‘lhcingeﬁ%%’i}”é@l%ﬁet}%ﬁr Tt fELLS welR

MCF- 7: Breast adenoc noma estrogen

dependent) challenged onMehe 7R ear Bieaalindtkgd oraricl oot |sS days
Adriam cin resi st ant The liquid
cartil age extr acfiteshovexbianitzapiohi f 8aat swelldly was aueasurned coverl | sevammlal
cell lines. The strongest inhibitions,, 50 and 80% were obtained at
a concentr at i Orpctﬁt%cpgsp@? rﬁlﬂ(ﬁfr ?S an index of tissue irritation.

5 The ligquid cartilage extract was tested to examine

whether it could reduce the inflammation response to DNFB in
mouse. Vehicle alone (0.2 ml of a saline solution; 5 mice) or
the ligquid extract (0.2 ml of liquid extract containing 20

mg/ml of dry weight; 5 mice) were administrated orally for 3

10 consecutive days before sensitization and the 4 following
days.
b. Anti-hypersensitivity activity: One day after ear

challenging, mice treated with the vehicule alone shqwed ear
15 swelling to 8.2 mm thick. Interestingly, mice treated with
cartilage liguid extract showed ear swelling of only 2.8 mnm.
The statistical significance of these data has a p value <
0.001. These results demonstrate that liduid cartilage extract

is a powerful inflammatory inhibitor.

20

OBTENTION OF LIQUID FRACTIONS CONTAINING ACTIVE MOLECULES

In wvitro assays:
25 Tumoral cell lines:
a. Preparation of test-system: Shark cartilage was harvested

and 'processed the same as described above. After



wei ght of liquid extract/m of culture nmedium on MCF-7 and A2780
cel+s—respectively. Non- | yophi li zed and | yophilized Iiquid
cartilage extract 25 were equipotent in their ability to inhibit

tunoral cell

proliferation. This suggest that the inhibiton

factor(s) is W o7116107 denaturated by this procedure of cg‘gg@m‘;o@g‘;on.

WO 97/ 16197 PCT/ CA96/ 00

- 32 - Primary cultured cells: a. Fibroblasts from
neovascul ar glaucoma: In order to evaluaye _ the specificity of
activity on tunor cells, the perneate 5 obtained after
ultrafiltration was tested on nesenchyne originating cells, human
TENON f i br obl astent{rHErsjativhi, Clthar pellet wasodistardesty chidasthe sUplernthent
HTFs fromtwo patients (one with neovascul ar gl aucoma, NVG_ and t he

other with prirgs wharpfiltratedngs edegatikash, UPORR) thaveterkle (idFratign

10

15

20

25

on 0.22 um filter. The so obtained liquid' extract was further
fractionated by different methods. Tumoral cell lines were

grown as descibed in above section.

b. FPLC conditions: Column: Hiload 26 mm x 60 cm Sephacryl S-
300. FPLC system: from Pharmacia. All saméles were filtered on
0.22 pm filter before 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 ml (could be up to 13 ml). The flow rate was 1 ml/minute.
Fractions of 10 ml were collected. The eluted compounds were
detected by their U.V. absorbance (280 nm). A calibration
chart was obtéined.by using the MW-GF-1000 calibration kit from
Sigma, this calibration 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 versus their elution
volume to which was subtracted the void volume of the column.
The void volume was obtained by injecting dextran blue (M.W. =
2,000,000).

The fractions were tested on 2R75-1 cells for their
activity. The fractions of interest were identified and their
characteristics were corroborated by further study

{hereinbelow) .



Subcul turing and Mai ntenance of HTFs: Each confluent culture wer e
passaged by washing and detaching with 0.5 m of 0.05% trypsin/0.5
nmv EDTA (G bco 610-5300 AG for 5-10 m nutes at 37C. 1.5 m of
DVE/ F- 12 nedi um contai ning 15% fetal bovine 15 serum (FBS) was then
added to neutralize trypsin/ EDTA Associ ation of the cells
was rmade by t Wo9/#%t97ng and transferring into 25 cnPCWCAYO&E?, i nto
whi ch addi tional nedi um cont ai ni ng 10% FBS) was added. After

confl uence was reached, the HTFs were transferred into 75 cn2 and
eventually, into 180 20 cn T-fl ask47 -Wien enough cells were
obt ai ned, sone cells were utilized for the experinents as descri bed

bel ow, and others A?dﬁ?1ona&ecﬁggyéé £¥¥) §5frO%%EX5Ct8%§ﬁ§é¥gﬁ?%$%%b$€

passages for re experinen er
Wien confl uence y@as éﬁﬁ'&é‘@&',w&e%oﬁuéurc%h on Roto2BE R&ibeAl 969%%1 Ng &40

or three identical ﬁSO cnk T-flasks were di ssociated by t
procedure describeélébovefocaliiftidh below) and oﬁNDMﬁEbb&lellters of

PCT/ CA96/ 00549 - 33 -
, different cut-off wvalues to obtain fractions of molecular

5 weight between 10-30 kDa, 30-100 kDa and over 100 kDa.

c. Isoélectrofocalization conditions: A preparation of shark
cartilage liguid extract (46 ml of permeate 1 Kg/L) was
dialysed overnight against 4 litres of pure water containing 5%
10 glycerin at 4°C using a membrane Spectra pore #7 MWCO 3500 kDa
(Spectrum 132110). The dialyzed solution was mixed with 2.75 ml
of ampholytes (Pharmacia #80-1125-87) pH 3.5-10.0 and 0.5 g
CHAPS (Sigma €3023; 3-{(3-Cholamidopropyl)-dimethylammonio]-1-
propane-sulfonate). The volume was completed to 55 ml with
15 pure water. The solution was loaded on Rotofor.
Isoelectrofocalization was conducted at 4°C, at a constant
power of 12 watts (3000 xi power supply Biorad 165-0554), under
constant water circulation for insuring maintenance of the
temperature. At the beginning of the separation, the voltage
20 was 380 volts and the amperage 31 mA. When the amperage was
stabilized (at 14 mA), the voltage read 870 wvolts. The

isoelectrofocalization was stopped and 20 fractions were

collected.
FRACTION VOLUME {ml) pH
1 3.7 3.56
2 ' 2.1 4,01




short
Coult er
all the in vit
t housand cel |l s
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(hrs) after s %?W(f”l m  of
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consi sted of t
out on the cel
at least twce

| ow speed centrifugation,
Count er

they were counted with a ZM
216013, equi pped with a 256-Channel yzer.
ro experinments which follow, approximately fifty

For .

were inoculated in 1 m of 5 DMVE/ F- 12 nmedi um cont ai ni ng
h 16 mm di sh and a 12-wel | plate. Se urs
fresh identi cal nediun¥§@%§? ted
absol ute" controls) was added. Dependi ng on the
esign (see above aggﬁbelomb, t he 1% FBS nmedi um was
not 10 with Gk's (G O6Wh Factors) or with the liquid
act, and sterile filtered. On this day (day 0), sone

cells were also counted to determine plating efficiency

shoul d b8 equal or greater 2lman 95%. 4.18
rs after the onset of the experinents, the 15 cells
ssoci ated and counted agai n2-3 The number 4.31of cells
As a perc%ptage of that obta&n din the "absol ut e"
Each "absol ute" “tontrol, containf%églqbor 5%

especti velgy, and each experigental group, supple£mgnted with
and with an individual GF or liquid cartilage extract
I'i plicate wsanples. ' 2.5 Each experinmentsws carried
s of one or two patients at a tine, and was repeated

8 2.1 5.50

9 2.4 5.81

10 2.5 6.26

11 2.3 7.00

12 2.4 7.29

13 2.4 7.64

14 2.5 7.94

1S 2.3 8.32

16 2.5 8.62

17 2.4 8.94

18 2.9 9.30

19 3.1 2.88

20 3.6 10.71

The identification of these proteins was made by

estimating their molecular weight on an electrophoresis gel

(Laemmli, U.X. (1970) Nature (Lond.) 227: 680).

These fractions were four-fold diluted with a 1loading

buffer (see Laemmli) and 8 uL aliquots were submitted to

electrophoresis in non-reducing conditions. Figure 13 shows




In these experinents, GFs, porcine platelet-derived growh 25 factor
(pwmmmmmmmmh factor (hr
bFGF) (gift to Dr. P. Brazeau fromFarmtalia Carlo Erba, M an,
Italy) were added in concentrations of 10 to 100 WO 97/ 16197
PCT/ CA96/ 00549 - 34 - ng/m in 1%
FBS, respectlmyllﬂWForty ei ght hours after t he ONSPCT/CAIG0DSS9
experinment, the cells were di spersed by Trypsin- EDTA and counted on
t he Ooulter counter. All triplicate val ues (colums 1, 2 and 3)
appeari ng bel ow equal one twentieth of ~5¢ - counts per well.

Results: The results are sunmarized in Figure 6. HIFs were obt ai ned
fromthe glaucoma of a 53 years old man. Wile growth factors |ike
PDGF and bFGF skbfedklkeasnoniioretig amwimtey e6fi eprh frgreign pnd (eH2thes

P < 0.01; determ ned, by Student-Fis Test no effect, positive or
negative, was oﬂ?ﬁ?ﬁbﬁy\ﬁ?éﬁrfhég%eleam faeatizaldPB  grown in the presence

of Cartilage IIqUId Effréﬁé @}actlons were sterile-bottled under a laminar

flow hood by passing them through a sterile Millipack-60 filter

5 having a porosity of 0.22 um.

d. Inhibitory activity on tumoral cells: The protein content of
the fractions was evaluated by the Lowry dosage method.
Solutions of 1 Kg/2 L {(expressed as the crude cartilage weight
10 per litre of permeate) were tested on 2375-1 cells at different
concentrations in culture medium. The results are summarized

as follows:

lst test: Tests performed on Rotofor fractions (the permeate

was concentrated by evaporation). Protein identification:

Fractions Iscelectric Median Value Molecular
Identified Point Weight
7-8-9-10 5.30 to 6.26 5.78 29 +/~ 1 kDa
7-8-9 5.30 to 6.26 5.68 60 +/~ 1 kbDa
12-13-14 7.29 to 7.94 7.62 48 +/- 1 kDa
13-14 7.64 to 7.94 7.79 35 +/- 1 kDa




Kg/ 2L). This suggests that the hypoplasiant activity of the l'iquid
cartil age extract on tunoral cells is not universal and 15 does not
affect the growh of fibroblasts. The sane cartil age extract

nei ther had an effect on another type of fibrobl ast cells, HSF
(Humen Skin F data not shown). Even t houghy, ted,
it is assurredw%ﬁpk@?}e solid extract also produces no g&‘iggtﬁaon
normal cells. b. Endothelial cells from human unbilical vein
( HUVEGs) : HUVECs were extracted g@th col | agenase-control | ed

di gestion as described in Jaffe (1973). Pure endot heli al
cells were used before the fourth passage (trypsi n- EDTA at each
passage). 25 Quality of the cells were analysed for their capacity to
i ncorporate di-aceyl LDL and to-be |abeled with factor VIII.

WO 97/ 16197 PCT/ CA96/ 00549

- 35 - 2nd Tesafot herfarmed| |on WEPEC plfyastignsa el Pproeages50Mms

cell/cn2 into sterile disged coat ed mnth gelatln Cells were
concentrated by evaporation

Fractions Molecular Weight

6 and 7 0.1 - 2.5 kDa

3rd test performed on 100 pl fractions obtained on Amicon

molecular filters:

Concentration Molecular Weight Inhibition of ZR75-
tested ' 1 Cell Cultures
100 pg/ml MW > 100 kDa - 64%
100 pg/ml 30 kDa < MW < 100 kDa 114%
100 pg/ml : 10 Xxba < MW < 30 kDa 127%
400 pg/ml MW < 10 kDa 149%

FPLC fractions 6 and 7 contain active components of a

very small molecular weight: 0.1 to 2.5 kDa.
The hypoplasiant effect of the fractions can be up to
33 000 times higher than the one observed with the

5 lyophilizate.



cultured with conpl ete nmedi um (Med199 + heparin (90 [err]g/m) + L-
glutamne (2mM) + bjicarbonate + EBS (1009 + ECGS (120 [err]g/nm)) 5
during 24 h to insure cell adhesion. Then, cells were washed 3

times with PBS and cul ture nmedi um was added according to

experimental conditions. The |ast PBS wash was considered as tinme O.
Each experi meYO%&$1%erformed in triplicate and statistic ROMCAIHAOYS| s
was performed for conparison. Culture nediumwas - changed after 24
h, and every other day. After 168 h of cul ture, BrdU (10mM fi nal)
was added to each culture nedia and - 51 i-ncubated 2h at 37[err]C. Then,
cells were free with short trypsin- EDTA di gestion and transferred

into 96 well plates_to allow, 15 _. ELISA detection of BrdU.  ELI SA was
performed with & BJaH§Bfferidentifioation.iaf kFRe afiftHET hGaPoReRtft PHI HhSs

performed w t hoyy "%q'J‘J:S\AT/a%e p%‘?F'j“pe dg&%&ﬂ&?s t ?Ee?@{cﬁgomﬁ%s?{ Ragkgy OH(%@-

Anot hrer control . ornmed by measuring . content 1nt
culture FRdridvald t e ekle OftdiNGvig/b2hhee PeFi bl uIAFY QBlight,
whet her 20 the liquid cartilage extract affected cellul ar adhesi on.
Cel | 'proliferat depevm$ned Sby czndtisirekypic lofi mrdfduatiad starting Wiilkh the
present in the petri dishes. Each experinent was perforned in

triplicat® and SEREi QErEeaksl (i Koikd P& for Hedmpofiiameter xc3fApam derath
Cul ture nedi um was chan daiJy. After 1 h 25 uLture, cells

wre lysed witnoRRSBREFate. Sl (vitie able” FPrc “Snd aEpLat e eatden
33358. Sanpl es wekerifad 2orPS ANPWWt Bate of 1 ml/minute was selected. 45

fractions of 1 ml were collected.

Fractions 20-21 activity in fractions corresponding to a

molecular weight of 70 to 120 kDa

Fraction 22 activity in fractions corresponding to a

molecular weight of 60 to 70 kDa

Fraction 29-32 activity in fractions corresponding to a

molecular weight of 35 to 46 kDa

Fraction 34-35 activity in fractions corresponding to a

molecular weight of 29 kDa

Fraction 38-39 activity in fractions corresponding to a

molecular weight of 0 to 2.5 kDa

10



a spectrofl uoroneter. WO 97/ 16197
PCT/ CA96/ 00549 36 -

Finally, the amount of cell present in petri dishes was al so
eval uated by measuring acid phosphatase activity. Each experi ment
was performed in triplicate and statistic analysis gerforned for

conpari son. TROY¥H6INity of this enzyne 5 showed a strBﬁE{ AW ati on
wi th the nunber of endotheli al cells in petri dishes (Brdu

I ncor poration and Hoescht | abeli ng; data not shown). Acid
phosphat ase activity was neasured withas2 - kit from Sigma Chem cal

Conpany (according to the manufacturer procedures with sone
nodi fications).

i bi 1 on_of & HPLC shpamaltfetsty h°abE RN BB EC08, SR SREAISS oue)
cartilage was €¥i 1 8&ted Ft'r&‘éh@hni 1d hﬁoﬂa&d:flzt HeRB®Pahe 2RPE owxﬁlmwo
[err]] of | iquid extract (equivalent to approximately 1.5 ng dry
wei ght gElewenl trdEiflkeat iopivhiext PELL)CON 15Millipore). The unit was
rinsed first with 1 L of water. Final yields were.480 ml of >
5 10 kDa fraction and 1.8 L of < 10 kDa fraction. The < 10 kDa
was concentrated by cold-finger evaporation to 180 ml (<10-
10X). Eight times 100 Ml aliquots of <10-10X were loaded onto
CDC-S Hexyl, 5 um HPLC column (25 X 0.94 cm) and eluted first
with 100% H20 at 4 ml/min; then at 8.5 ml/min with 100% MeOH.
10 Fractions were collected corresponding to 0D214 peaks.
Five fractions were collected (Figure 14): Frl, Fr2, Fr3,
Fr4 and Fr5. The first three fractions include at least a major

peak.

15 b. Anti-collagenolytic activity: The results show that Frl is
the most active fraction to inhibit the collagenase; a lower
level of activity is present in all other fractions: assay 1

see Figure 14; assay 2 see the following table:

SAMPLE COLLAGEN STAINING COLLAGEN FRAGMENT
STAINING
Collagen only (C) ++++ -
C + Enz + et
C + Enz + EDTA ++++ -
C + Enz + DUP + o+
C + Enz + Frl ++++ -
C + Enz + Fr2 +4++ +




c. Keratinocytes: Liquid cartilage extract was tested in
keratinocytes which Protein Kinase C (PKC) was activated by

tri phorbol acetate (TPA), a known agoni st of this cellular
transducti on pat hway. Normal human epi dernmal keratinocytes were 20
established as primary cultures (Matsui et al. (1992) J. | nvest.
Dermatol . 99: WB3¥EI®). Cultures were grown in a serum PCT/CAYG/®849
defined nedium (KGW containing epidernmal growth factor (10 ng/ M),
insulin (5 [err]g/m), hydrocortisone (0.5 [err]g/m) and bovi ne
pituitary extract (70 [err]g/m) in a nodj;fied MCDB 153 25

formul ati on. Kerati nocytes were grown to 70% confl uence, and
48 h after refeeding with fresh nedium treated with either 200
WD 97/ 16197 PCT/ CA96/ 00549 :
- 37 - Rt nBnZPARES 2 [err]l/n DVBO*with no additional* refeedinf.
Var i ous Eogcgggr;iféins of liquid caangage extract were added or ho
to the qul turée” nmedium The results showed no effect of the liquid
extract on ker3ii pogyte. phal iferation; it glso had no effect og 5
TPA-induced inhibition of proliferation. However, liquid

C + Enz + >10 kDa + ++4

EDTA 40 mM inhibited collagenase. The total liquid
extract DUP showed a 1low anti-collagenolytic activity.
Fractions 1 to 5 were active; the most active was fraction 1.

5 The fraction of a molecular weight higher than 10 kDa showed no

significant inhibitory actiwvity.

¢. Further definition of the anti-collagenolytic factor: The
liquid cartilage extract was fractionated using a tangential
10 flow filtration apparatus and a 10 kDa filter (Pellicon,
Millipore). The filtrate (<10 kDa fraction) was found to
contain all of the anti-collagenase activity and was
characterized further, as follows: The <10 kDa fraction was

dialysed further using a 100 Da nominal molecular weight cut-

18 off membrane (Spectra/Por_ CE {cellulose ester) MWCO: 100 Da,
Cat# 131015). The anti-collagenolytic activity was recovered
in the filtrate (<100 Da fraction). The <100 Da fraction was

applied to a C8 reverse phase column (EM Science Lichroprep_

RP-8, Cat# 9242) and eluted with H20, then 60% methanol and

20 finally by 100% methanol. The majority of the anti-

collagenolytic activity (98%) was recovered in the HpyO eluate,

with 2% of the activity being eluted with 60% methanol.



cartilage extract was able to inhibit TPA-induced keratinocyte

di fferentiation (Figure 8). The level of differentiation of the
keratinocytes was increased 5-fold by TPA. Liquid cartil age extract
by itself had no effect on cornified envel ope 10 formati on. However ,
its presence inhibited TPA-induced cornified envel ope formation
by nore than 2¥8aV1@%W, Recent publications havd@CIIRANOMSHt PKC
activation |ed normal keratinocytes to produce increased amounts of
interleukin-8 (1L-8), a nediator of inflammtion (Chabot- 15 Fl et cher
et al. (1994) J.lInvest.Dermatol. 103:- 3$%9:515). Mor eover ,
psoriatic keratinocytes produce very hi gh anounts of | L- 8, which
further pronote neovasc LZat i ' | A G ; u | C

et al. (1994) Am J. Pgtﬁhgll“%ﬁg'z ggﬁi%&abgi.élde%%lgtl& ﬁ’é‘%‘ﬁ#% iy g@% Og%g{ﬂ%
integrins are alis0 quavadovedl Bowl héldail ar2Gompollfdi MPLT tampotifa¥) ORRidH Ecan
target nolecule famly that can be i nvolved (11-1, TNF, etc.). W
do not know whetdigly$PAor pass  thngugbt iaorBpectired Ppsor FBt i(cekdniosaoeytes)
If such is the case, these results suggest that cartilage nay have

no effect on  MWCO: ABPHPTRERDE | TR YIRRS iMPWiAAFOTRhEPe 3 COmEPVRETR Bhpse
effect ong25 olRRA! ik F e (@QEh@%ﬁé@j)e%enkgﬁ%i'eﬁoﬁﬁt ﬁg? o I nhibition of

t he . production of IL-8 in A-activate eratinoc as well as in
psoriatic plaques or keratinocytes by the liquid cartil age

In vivo assay:

va ari i t

The ligquid cartilage extract was fractionated using a

10 tangential flow filtration apparatus and a 10 kDa filter
{Pellicon, Millipore). The 1lower and higher than 10 kbDa
fractions of the liquid cartilage extract were tested in the

same conditions. They were shown equally potent (Figure 15} in
inhibiting neovascularization. This contrast with the anti-

15 collagenolytic activity which is not present in the fraction

over 10 kDa.

a. Fraction <10 kba: The anti-angiogenic factor in this
fraction behaved as the anti-collagenolytic factor during the

20 purification steps described above.

b. Fraction >10 kDa: The fraction was chromatographed on a gel
permeation chromatography column (Sephacryl S$-300, Pharmacia).
A fraction (8300-4) having anti-angiogenic activity was
25 characterized on SDS-PAGE. The active fraction (5300-4) had
several protein bands having molecular weights of between

approximately 8 and 18 kDa (compared with BioRad SDS-PAGE



WD 97/ 16197 PCT/ CA96/ 00549

- 38 - extract remains 1o be verified, Decreased |IL-8 |evels
and/ or other growmh factors is an interesting possibility

expl ai ni ng the anti-inflamatory and anti-angi ogeni c effects of
this extract. 5 Col | agenase assays: a. Assay 1:
Thi s assay | sWe86i%ed in Knight et al. (1992) FEBC1/@A96/008% |
263- 266. The nethod utilizes a fluorogenic pepti de substrate
(Mca-pro-leu-glu-leu-Dpa-ala-arg-NH err]) 10 m m cking the active
site of netall oproteinases. This = 55 - substrate has a fluorescent
group (Mca) at one end and a fl uorescence quenching group (Dpa) at

the other 1N theikll 8elrorne By OSERLEN, S WEDRLL N RLQURELE SElinie! Y

masks t he rescen enzyme ¢ eavage o

15 fluoreschiies iekchlggd eéﬁr&dé!%%gkaﬁﬁ;@aﬁﬁ‘&;o-g, Pharma.c1a) Qi rRoerass
activation is described in Wingarten et al (1985) Bi ochem stry

24, 6730. 1 [ermrdig-®wad oH B.€d and BO® [tB:rrf_UO Vi t MaCl grad:.e'iﬁ: N TEragetd4Cin
10 n1\/|CaC1[err] pH 7.5, 1 [err]1 at 10 ng/m solution

eluting at between 0.8-1.0 M NaCl had high anti-angiogenic

5 activity. Fractions eluting between 0.3-0.6 M NaCl and 0.08

-0.2 M NaCl had lesser anti-angiogenic activity.

COMPARISON WITH PRIOR ART PRODUCTS
10

DEFINITION OF THE PRIOR ART

Since we are not the first to find a great interest in
cartilage extracts, we have verified the unique character of

15 the shark cartilage liquid extract prepared by the present
process in side-by-side comparison tests with two products
described or deducible from the prior art, namely products
prepared by the process of Balassa {(USP 4,822,607) and Oikawa
et al.{op. cit.).

20 Oikawa et al. describe a method by which twe main
fractions are obtained, one having molecules of molecular
weights comprised between 1 and 10 kDa, the second having
components heavier than 10 kDa. They assign anti-angiogenic
properties only to the first fraction, the other being said

25 devoid of any anti-angiogenic  activity in CAM test. For

adequate comparison of Oikawa's products, we have fractionated



of trypsin (in 1 mM HCl) was added and incubated for 15 mn at 20
20[err] C. Activation was term nated by adding 10 [err]|l of Soybean

trypsin inhibitor (SBTI, 5 ng/m ). To each mcrocuvette was added:
25 or 50 [err]l inhibitor* (made up to 50 [err]l wth water)

40 [err]l 50 mM Tris-HCL, 200 nM NaCl, 10 mM CaClf[err], pH 7.5; 25

8 [err]l acti WR¥H6Wd| | agenase** (67 ng final); and p‘—""‘:‘“"“"’25“rerr]I
substrate (1 mM stock solution in DMSO, 20 [err] M

final). WD 97/ 16197

PCT/ CA96/ 00549 - 56 - - 39 -

Fl uorescence was recorded at [err]ex= 328 nm [err]em= 393 nm

*: th hi b f
maoephgn;n;}]ggﬁen@% 3 YR S0 SRR SR LaUBlnding tracsionk] dha

urd-car age e ext

col  agenase is glefidiadned PEBshd ¥RGihg ¢ WRE 10VkDa d and arrphl b' an
t adpol e col | agenase; gel ati nase has al so been used.

Since Balassa describes a process for extracting a total

liquid extract, we have compared our total liquid cartilage

5 extract (0 to 500 kba) to the product prepared by reproducing

Balassa's method, replacing the calve cartilage by shark
cartilage as the starting material.

We assume that if Balassa and Oikawa describe a process

equivalent to ours, the patterns obtained on FPLC, HPLC, and

10 CZE should overlap substantially, and the same anti-angiogehic

activity should be revealed on EVT. All samples were made to a

final concentration of 12ug/pL (dry weight/volume solution)

prior to FPLC and HPLC chromatography. Oikawa's product was

centrifuged and filtered prior to chromatography because it

15 contained insoluble material.
SAMPLES PREPARATION

Shark cartilage samples extracted by the three methods were

20 labelled (with estimated dry weight per volume of solution) as
follows:
1) DUP is the preparation of the present invention

fractionated to contain molecules between 0 to 500
kDa (12 ug/pml);
25 2) BAL is the preparation according to the recipe of

Balassa et al. (12 pg/pl}:



b. Assay 2: This assay is described in Wlgus et al. (1979) JBC 256,
9511-9516._ The nethod uses SDS- PAGE to exani ne cl eavage 10 by

col | agenase, type 1 (MWPI). Col | agenase type 1 makes a singl e cut
in the native collagen nol ecule giving two fragnents of 75% and 25%
the size of the original collagen. After cl eavage for several
hours, the reawbisamé19s nonitored by separating the preeauQbsodsiom t he
substrate by SDS-PAGE. The 15 rati o of cleaved to uncleaved col |l agen

I s assessed visually after staining the gels with Comassi e blue (or
silver stain). 21 ng of actisvated col | agenase (see Assay 1)
was added to 5 pg of calf ski n col l agen (Worthington) +/- inhibitor
in a final vol urre of 20 err Reactions were, i ncubated for 16 h
at 35 20 [err] Gt eé’&JPﬁg°SDSfP§F£c§éﬂ‘blé FFEATABNFVE
EDTA, bOI!ed ?”d ﬁﬁ?%gjéy]éngbﬂfiylgﬂg?gﬁg%kre.gmde to & final

Dose-response inhibition: results obtal ne

cartilage extracts showedtoncdaseatfspysa i t_wf;w.t |(Qf‘y0¢:e1@5c/voluﬁ@})|§9§9§-se
activity with both assays. Figure 9 shows resu obtained wth
assay 1. The ED50 is obt &mneshywianal88i$er rThe 0JIK sample had a high amount

5 of insoluble material which could be pelleted
readily by centrifuging at 13,200 RPM or filtering
through a 0.2 um membrane. Removal by filtration of
insoluble material was essential prior to FPLC,
HPLC, and CZE (Figures 16, 17, 18}.

10

FPLC COMPARISON

Conditions:
Superose 12 (Pharmacia}; éel permeation:column. Samples were

15 run on a Superose. 12 (10/30) gel permeation column with
phosphate buffered saline (PBS) as eluent at a flow rate of
0.5 ml/min (chart speed = (.25 cm/min). A 100 pl aliquot of
the concentration adjusted samples were filtered through a
0.2 pm membrane before injection. OD,gg was monitored.

20 The column was calibrated with the following standards
(MW in Das): catalase {232,000), aldolase (158,000), albumin
{(56,000), ovalbumin (44,000), chymotrypsin (25,700),
ribonuclease (13,700), insulin (5,700), insulin B chain (3500),
insulin A chain (2500) bacitracin (1450), wvitamin B-12 (1355).

25 Molecular weights of the major peaks were calculated by the
following equation: Logipo MW= 7.52 ~ 0.212 X RT, where RT =

- elution volume in ml . R2 = 0.976. Total column volume (Vi)
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- 40 - liquid extract (or 0.51 ng dry weight present in 30 [err]l
of liquid extract). In vivo assays: 5 Enbryoni c
Vascul ari zation Test (EVT): a. Definition of the test-system The
nor mal devel opnent of the chick enbryo involves the formati on of an
ext ernal vascWaR7/16197 systemlocated in the vitelline neREFanSOHMPch
carries nutrients fromthe vitellus (yolk of an egg) to the

devel oping 10 enbryo. Wien placed onto the vitelline nenbrane,

anti - angi ogeni ¢ substances can-i RBibit the bl ood vessel devel opnent
that occurs in the vitelline nmenbrane. To facilitate access to t he

vitelline nmenbr , C r fe [
cul ture box (Pe"?A z&l gh)&én%g) %éacgg{l?%& "?%% é‘??;}iﬁz%ngz“ Da)_ Vol lrglume_
t enper at ur e- coniy ol | iqeudrainea tENbeyosigan tWwieh ®euvel dpxthan (2 x 16his

ex ovo condition for several days. An aliquot of liquid
cartilage extrapd)is mxed with a met hyl cel | ul ose sol uti on and
allowed to air-dry into thin di scs. During this procedure
intrinseque NaCl present in the 20 liquid cartil age extract
concentrages and interferes with the EVT when the anount per disc
i s over [ er rFYSushe, PYpRALyY:

In Figure 16a), our sample DUP had a first major peak (1) which
eluted at 18.76 ml giving a molecular weight of about 3500 Da.
Subsequent peaks at 22.7 {2) and 27.3 ml (3) were beyond the
total column volume (21.93 ml, as determined by cytidine).
10 These peaks appear to have some affinity for the column matrix.

In Figure 16b), Balassa's sample BAL had a small peak (1)

eluting near the Vo of the column (8.4 ml), a peak (2) at 18.5
ml (4000 Da) and two peaks eluting after the V¢ (3) 22.6 min and
(4) 28.2 ml.

15 In Figure 16c), Oikawa's sample OIK also had a small peak
(1) at the Vo, peak (2) at 18.9 ml (3300 Da), peak (3) at 21.5
ml (1000 Da) and small peak (4) at 27.3 ml.
In comparing the samples, it is notable that aside from
the 3500 Da peak, that the major bands of the DUP sample were
20 not observed at the same intensity in the other samples. The
OIK sample did appear to have a small amount of the 27.3 ml
peak. The BAL sample had a peak migrating at 28.2 ml which

could correlate with one of the minor peaks in the DUP sample.

25

HPLC COMPARISON



desalinating the liquid extract may be necessary; dialysis with a
menbrane.cut-off _soaller to 100 Da or electrodialyvsis have been
found acceptabl e net hods. 25 Met hyl cel | ul ose fornms an inert
matri x from which the liquid extract can diffuse slowy.

Met hyl cel | ul ose di scs containing the liquid extract are placed on

t he external ¥ o197 WO 97/ 16197 PCT/CA96/00549
PCT/ CA96/ 00549 - 41 - of the
vascul ar perineter of the vitelline nenbrane where the angi ogeni c
process is still active. The58f fect of discs-containing liquid
cartil age extract on proxi mal vascul ar devel openent is al ways
conpared to th di scs-contai ni ng water plus equi nol ar anmount of
NaCl . The disc2é°851t§°%ﬁ%eplaced on the enbryo's vitelline nmenbrane on
Day 0 or Day 1 cg-s-hexy ¢Rum@X QML WP NoDEPCEARS: cat Wis3-Be50! re0BLY,e
begi nhi ngs of the main bl ood vessels are invading the vitellus. The
enbr yos phase tdvdmmput in culture conditions until vascul arization is
10 _ assessed (approximately 24 h). Water- and liquid extract-

5  Results summary:
For HPLC on a hexyl-reverse phase column, OD21¢ and OD2g0 were
monitored simultaneously. 50 ul aliguots of centrifuged
samples (all at 12 pg/pl) were loaded and eluted with 100% H20.
Peaks for each chromatogram labelled according to OD21p (eg. 1)
10 and corresponding OD280 peaks are noted by (eg. 1) . The Vg
of this column was 5.5 ml (1.4 min).

In Figure 1l7a), DUP ha& 3 major peaks which were observed
via OD210 (1,2,3) and 2 minor peaks (4,5). Two side peaks were
observed off of peak 1, labelled la and 1lb. Significant 0D280

15 absorbances were associated peaks 1, la, 1b and 3. In
comparison, the corresponding 0OD2g80 absorption for peak 2 is
much smaller relative to the 0OD31gQ.

In Figure 17b) BAL showed more OD210 peaks, but the
intensities were lower relative to the DUP peaks. As far as

20 overlap of peaks could give an indication of identity of
molecules, only peaks 3 and 7 in the Balassa sample appear to
correlate with the retention times of peaks in the DUP sample
{(peak la or 1b and peak 4, respectively).

In Figure 17¢), only three major peaks were observed

25 {1,2,3) in OIK extract. Peaks 1 and.3 could correlate to peaks
1 and 3 of DUP sample but no side peaks of 1 were observed in

the OIK chromatogram. The height of the peaks in the 0IK



contai ning discs are always added sinultaneously on the vitelline

nmerb+ane of the sane enbryo. Both discs are arranged in a symetric
fashion with respect to the cephal o-caudal axis of the enbryo in
order to mnimze inter-individual variations 15 when conparing shark
cartil age ext ,th controls. b. Anti-angi ogepj Lylty:
EVTs were perﬁgﬁhaaﬂﬁsing different concentrations g¢ﬁﬁg%%g%$ng
(37, 75 and 150 [err]g) as a positive control or liquid cartil age
extract. After one day of 20 culturef® the | evel of vascularization in
the area covered by the disc is graded by a pair of scientists in
the usual blindsample wdAShiGler TenbACickie! A ! NEnlocalion PhréNEnd! Stc 2
bl ack O- ring is placed around it just after its deposition on the
vitel line nmenbr gattefgl awd ichiaracedei dtdlc blieaBirgusished pasRtrs25 on
the 1-2-3 score: - (score = 3) Normal vascul arisation when conpar ed
to the opposite horizontal quadrant or the matching quadrant of a
control enbryo; (score = 2) Blood vessels enter WO 97/ 16197
PCT/ CA96/ 00549 - 42 -

5 CZE COMPARISON

Conditions:
Apparatus: Beckman system (p/ace system 2050) with goal
software (version 7.11 U}; Capillary; Silice (TSPO 50375), S50
10 pm X 97 cm; buffer: 2 M formic acid; Coated solution, 5% p/v
hexadimethrene bromide and 2% v/v ethylene glycol in water;
Detector: UV (200 nm}; Current: -30 kV; Injectign: 0.5 psi, 20
seconds; Temperature: 22°C.
The capillary was conditionated wit 1 M NaOH (20 psi, 20
15 min), water (20 psi, 10 min), Coated solution (20 psi, 20 min),
and buffer (20 psi, 10 min). Then conditions were settled for a
run: Buffer (20 psi, 2 min), sample injection (0.5 psi., 20
sec.), run (-30 kV, 45 min), 1 M NaOH (20 psi, 3.5 min), water
(20 psi, 3.5 min.), coated solution (20 psi, 4 min}, and buffer
20 (20 psi, 4 min.).
Each samples (BAL, DUP, OIK fraction 3) were resuspended
at 16.5 mg/ml. pH of each solution was 7.1, 6.8, and 8.2 in
BAL, DUP and OIK, respectively. NaCl concentration of each
solution was 2.08, 4.37, and 0.71 mg/ml in BAL, DUP, and OIK,

25 respectively.

Regulte summary:



the area covered by the disc but vanish at m d-course. Mjor bl ood

vessels cross the area covered by the disc _but their trajectory is
clearly affected or a decrease in the |ateral branchi ng density is
observed; (score = 1) No bl ood vessels are 5 observed in the area
covered by the disc or their parh:is rapidly deviated in a way to
escape from t AP ¥E¥W covered by the disc. Bl ood vessRFHCARSOHH? gr ow
beyond t he area covered by the disc except if they bypass the latter
and go beyond it. A dose-resgbnse inhibition was obtained with
protam ne 10 (data not shown) and the liquid cartil age extract (Fi gure
10). The ED50_was_obtai ned wth about 170 [err]g_of dry_liqu

ext ract Ther PoRerghes PR PR PRED| FYIRIP HBAacOf V\FT‘@OQ%‘B 3s’| dr?ed

rank statistical, dgst; vas o560 1p corpacenLle sLonE saecgn%f Bag, sapd il

di fferences between t i sCs (wa age

placed on the sH%e@0€hat the BAL d¥aihie wammaﬂtmﬁr}@c%r QlaRgER ﬁpslséruon
a. Description of the test-system The anti-tunoral potenti al of

the |iquid cartdfl qoakextwiadt avds dxmst ed W tBALa argl SRIRresheerey L) peaks at

adenocar ci noma nodel (allo raft The test-system consisted to
subcut anedus| y MT{EOE| &t & -BAL B} Chvi de SWirt B -§6 X amd ot 132 -DABecePpls with the

e oo S Lo T TR 1O e o P
DUP whereas peaks at ratio 1.59 1s.8 times more intense than in
BAL and the opposite is seen at the ratio 1.66.
pup and OIK samples present a very different
10 electrochromatogram. Olk has one major peak with several minor
peaks. None of these peaks can beée related to one of the DUP

sample.

15 EVT COMPARISON

The anti-angiogenic potentiai of the samples DUP, BAL and

OIK was analyzed on EVT (Figure 19). No significant anti-
angiogenic activity was retrieved in Balassa's extract. The DUP

20 crude extract was compared to the fraction 3 in Oikawa OIK.
Both DUP and OIK were almost equivalent. Oikawa et al.
nevertheless taught away from the present invention since they
mentioned that no activity was detectable in the fraction of
molecular weight higher than 10 kDa, which is in contradiction

25 with our results of Figure 15.



est abli shed by Daniel Medina (J. Natl. Cancer Inst. (1969) 42: 25

303=310; ibid. (1976) 57: 1185-1189). Inocul ated cells grow slowy
in vivo and forma solid tunor with a | ow netastatic prognosi s.

WD 97/ 16197 PCT/ CA96/ 00549

- 43 - - M% cells were maintained in RPM 1640 nedium
suppl enent ed WaR mer capt oet hanol, 1M Hepes buffer PCT/CA96H0849t’i on,
100 MM Na pyruvate, 200 mM L-gl utam ne, 10 nM non- essential am no
acids, 1IMvitanins, 10%fetal bovine seruff 1% 5

penicillin-streptonycin at 37Cwith 5% CJerr]. For tunor

i nduction, cells werepyh@¥Brb0 JHiGRNEL sC £ ' | d
then col |l ected using trypsi ﬁ EDT%%'OI u%hgﬁﬂ%l{% BEBuEd V\%rleastsﬁe%egﬁ&l%&n

centrifuged and pesdedeshr ehe t prifuctist BbpADsdh &hve both produisiedr age! vléffly
‘and resuspended at a dilution of 1 X 10[err] 10 cells/0.1 .
DA3-cel | s i noculeeted-hei sam¢n = 15) received daily oral

‘adm ni stration of a shark cartilage liquid extract or a placebo

5

AMINO ACID CONTENT COMPARISON

The protein content of BAL, DUP and OIK samples (all of
16.5 mg/ml of dry weight) was measured by the method of Lowry;
10 results show values of 3.31, 0.27, and 4.15 mg/ml for BAL, DUP,
and OIK sample, respectively. The ratio of protein/dry weight
is very different when DUP sample is compared to BAL and OIK.
Analyses were performed to further analyse the amino acid
content of each 1liguid cartilage preparation. Figure 20
15 illustrates the proportion of each amino acid in BAL, DUP, and
OIK samples. The proportion of free amino acids vary between
each cartilage preparation: 23%, 73%, and 4% in BAL, DUP, and
OIK samples, respectively. Obviously the proportion of amino
acids from protein origin also vary between each cartilage
20 preparation: 77%, 27%, and 86% in BAL, DUP, and OIX samples,

respectively. See following table for raw data:

Cartilage Free a.a. content .a. from protein

_preparation origin (Mg/ml)




(saline solution). The treatnents began 7 days after DA3 cells

i nocwation—Narious-concentrations . of liquid extract were 15 tested.
The amount of liquid extract admnistred is expressed with the
anount of dry weight present in the liquid extract. The test
articles mere‘gasﬁgé d as described here: liquid extract was

| yophilized an pended In water at various conSEﬁf?ﬁ?Wﬁﬁ%_
(0.2, 1.5, 3, 10, and 20 ng per 200 [err]l). The 20 final doses that
were administred daily were 10, 75, 1507 &00, and 1000 ng/ kg of
body wei ght. b. Anti-tunor activity: Results show that the
maxi mum I nhi bition of tunoral progression was obtained wth the 25

97/ 16197
- 44 -
t he

10

15

20

tunmoral progression and ot her substances that can inhibit

CONCLUSIONS

The two prior art products (BAL, OIK} that have been
compared to ours (DUP) are vyet considered as classical
processes to prepare cartilage extracts. The above results show
that the present process (DUP) provides a product of
unexpectedly good activity, as far as anti-angiogenic, anti-
tumoral, anti-inflammatory, and anti-collagenoclytic activities
are concerned. We can assume that the present process has
indeed succeeded in recovering a multipiicity of hydrosoluble
inhibitory factors in one single extract.

Direct comparison of BAL, DUP and OIK molecula; profiles
and protein content demonstrated that each cartilage
preparations have partxcular characterlstzcs Although they
seem to share some constituants it is evident that their ratio
one to another is different. This is particularly important
considering that DUP is anti-tumoral when administrated orally
at a dosage range below about 75 mg/Kg and looses gradually
this effect at higher dosage. This result suggests that the
amount of more than a single factor is critical in the DUP
liguid cartilage extract. Therefore, different cartilage

preparations like BAL, DUP and OIK may show very different



action of the tunoral inhibitors. This phenonenon has al ready been
reported for biological drugs. Finally intraperitoneal

adm nistration of the liquid 5 extract decreased drastically (75 X
the maxi mal efficacy dose for inhibition of tunor growmh (Figure

12). woorkidcity - Wth all treatnments there was n?%]g_%sé baded20dy

wei ght or liquid extract-rel ated death. There were no synpt or
behavi our changes observed wi-th daily examination of mce during the
treatnment period. At the end of the treafirent, nice were sacrificed
and the gross norphol ogy of all organs was anal yzed by a certified
pat hol ogi st; nobpblwyieal tpropesties sindicithet pdopBtoDeh ol eecds igiddviahal
show any sign of abnormality. 15 d. Histopathol ogy: Tunor

hi st opat hol ogy d¢mponsntisevasy kefiween them. gr oss changes between tunor from
pl acebo- or liquid extract- . treated mce. The extent of tunor
viability was quite high in all groups. Anal yses of various organs
(lung, liver, kidney, 20 pancreas, stomach, intestine, ovary, breast,
brain, and heart) did not reveal any specific alteration that can

be relate@ to. eprnzcatherkegtlgd extract. Mouse hypersensitivity
nodel (CHS):

PREPARATION OF LIQUID EXTRACTS FOR CLINICAL TRIALS

Preliminary clinical trials were performed with shark cartilage
10 liquid extract of the present invention. The liquid extract
obtained after ultrafiltration was filtered of a millipore
filter of a porosity of 0.22 pm. The microbial limit of the
liguid extract was contfoled according to USP XXIII <61>
standard. The liquid extract was distributed in 7 ml aliquotes
156 (about 85 mg of proteins) in aseptic flasks, frozen at -~60°C

overnight and further stored at -20°C until utilization.

ANTI-ANGIOGENIC EFFECT

20
The liguid cartilage extract was used for treating
angiogenesis-dependent diseases. Three different types
representative of angiogenesis-dependent diseases were tested
in the practice in human; the first type being cancer (prostate
25 cancer), the second type being dermatological disorders

{psoriasis), and the third type being arthritis (rheumatoid

arthritis and ostecarthritis). The examples below will



25 a. Description of the test system Dinitrofluorobenzene (DNFB)

isapawerful skip irritant that can induce a strong inflammat ory
reaction in BALB/C mice. At day 0, 10 mce were WO 97/ 16197
PCT/ CA96/ 00549 ' - 45 - sensitized
by painting their belly with DNFB. M ce were chal I enged on the right
ear by painti NP¥01%rr]1 of DNFB 5 days after sensi PEE/GAI60H549 Ear
swel l'ing was neasured over several post exposure times as an index of
tissue irritation. 5 The |iq®Sd~cartilage extract was tested

to exam ne whet her it could reduce the inflammtion response to DNFB

in nous gu‘y%e rﬁq‘ldg %".Qg alg% M o e & S PHGnES Lgﬁéggéex%.cma%%yﬁy of

the liquid extrac extract containin

dry weight; 5 BECele VBiRiddBkedady.ated orally for 3 10 consecuti ve days
before sensitization and the 4 follow ng days. b.

Anti --hyper sensi ti vi Tlye acéswltsy/ : soven dagreifribelogalare very encouraging and
are deemed predictive of the usefulness of the crude permeate
5 and fractions thereof in the treatment of all angiogenesis-
dependent diseases, and not only to the ones specifically
tested. Insofar as 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 entexrs a
10 composition 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
compositions for use in the treatment of angiogenic diseases,
15 since the person skilled in the art would be able to derive
numerous compositions wherein choice is guided by the mode of
administration thereof and the targeted ill tissue.
Compositions ﬁay be administered by different routes e.g.
topical, oral. sublingual, rectal, intravenous, intramuscular,

20 intraocular, intraperitoneal, by diffusion, etc.

Because of the fishy taste and smell of the cartilage
extract, flavouring agents or fragrances may be added or other
gallenic compositions (liposomes, encapsulation, patch, etc...)
can be designed to encourage patient's compliancy. The term

25 *patient” is meant to designate human or animal patient.

Cancer:



chal l enging, mce treated wth the vehicule alone showed ear 15

sweH-+ng to 8.2 mmthick. Interestingly, mce treated with cartil age
|l iquid extract showed ear swelling of only 2.8 mm The statistical
significance of these data has a p value < 0.001. These results
denonstrate t iyl d cartil age extract s a power i tory
inhibitor. 2 shiefy OBTENTI ON OF LI QUI D FRACTI ONS CO\FI‘AF#"EIW\;BE
MOLECULES In vitro assays: 25 Tunoral cell 1ines: a.
Preparation of test-system Shark cartil éée‘was har vest ed and
processed the sane as described above. After WO

97/ 16197 One patient suffering of pE§§££¥@6éQQ§£9 has added the

- 46 - centrifugation, the pellet was discarded and t he supernat ant

was ultrafiltralighiat chestilidged, extiracs (e sterdiecfahdr shpws signifioant
0.22 [err]mfilter. The so obtained |liquid extract was further

health improvemgnt since. An gdenocarcinoma was diagnosed in

1986. At that time, radiotherapy was undertaken. In 1991, the

5 PSA (Prostatic serum antigen) level was 138 pg/L, when the

normal acceptable higher limit is 4 ug/L. The patient then

underwent a completely different therapy by castration combined

with anti-androgen therapy (EUFLEX). This 'treatment was

efficient during three years, after which PSA level began to

10 rise again. Since June 1994, this patient added the liquid

cartilage extract to its diet (daily oral dose of about 75 mg

of dry weight/7 ml of extract, equivalent to about 1-1.5 mg/kg

of body weight/day). The PSA levels decreased gradually from 12

to below 4.0 ug/ml {(normal 1limit), the last result being

15 obtained in April 1996. This dose regimen would have to be

modified at will in accordance with the route of

administration, the bicavailability of the active ingredients

and the desired aggressiveness with which the pathology is to

be controlled. In this case, the liquid extract is probably

20 absorbed in the gaétro-intestinal tract in substantial

proportions. One can rely upon the results obtained with DMBA-

treated rats and inoculated mice (see above). At this time, the

non-toxicity has been verified in rat, mouse (see above-
examples), and monkey (data not showm).

25 Oral administration of the liquid extract in DMBA-treated

rats and DA3-implanted mice suggest a dosage rate between 1 to

300 mg/kg of body weight, which presumably had a great



fractionated by different nmethods. Tunoral cell lines were 5 grown as

descibed in _above section. b. FPLC conditions: Columm: Hiload 26
nm x 60 cm Sephacryl S 300. FPLC system from Pharnmacia. All
sanples were filtered on 0.22 [err]mfilter before |oading on the
col um. The elution 10 buf fer was phosphate buffer saline (PBS)
filtered and ¥QA¥i697 during 15 minutes. The vol une oPCT/C494/984%c
sanpl e was usual ly 3.2 mM (could be up to 13 m). The flow rate was
1 m/minute. Fractions of 10 m wef% <ol |l ected. The el uted conpounds
wer e detected by their U. V. absorbance (280 nnm. A calibration 15

chart was obt ai %thQYbHEi&g w%hWrg:b]iQQQnC@f 'tQﬁn%E" 890&'1‘455159”5nd tumoraée

Sigma, this calibration sanple having the sane vol une as
sanple to anal ysadSuRagliratibhe einti Ghimd Lnme maldeds . Intz‘:hafq)}ﬂ:d\ﬂéal

deduced fromthe plotting of the nol ecul ar wei ght of t he conpounds
of the cali brat iasministretion tdfelthel l}tlm;nd mctractvoirun’ewe VilPAdhmade 1 )
subtracted the void volune_of the.c he void vol une was

obt ai ned by i nj &EFCRGTIRREE PR J@e( F/PV\'Fe-°f admlmsfréﬁbmﬁo’cﬁ important to
R e G L R e R
were corroboratieds Rggbdtshehar StHédVose rate ofNErRyNEe! &¥bective in the
prostate cancer case could be lowered to almost 0.01 mg/kg if a
parental administration route is selected. It is therefore
assumed that a dose of about; 0.01 to about 200 mg/Kg of body
10 weight per day is an approximative reasonable range of median
doses (EDsg) for treating cancer, at least partly by reducing
or abolishing angiogenesis.
Several other patients added liquid cartilage extract to
their diet (daily oral dose of about 75 mg of dry weight/7 ml
16 of extract, equivalent to about 1-1.5 mg/kg of body weight/day)
in combination with more traditional therapies (surgery,
chemotherapy, antihormonotherapy, ete¢.). Summary of some
medical cases are provided in the following table. The results
suggest that combination therapy with ligquid cartilage extract
20 may increase survival rate and quality of life of patients

suffering of solid tumors.

| ——
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- 47 - Addi tional characterization of the active conponents of
t he perneate was conducted on Rotofor (Biorad 170-2950; see

I soel ectrofocalization below and on Am con filters of di fferent
cut-off values to obtain fractions of nolecular 5 wei gh 10- 30
kDa, 30-100 kPP HAB%ver 100 kDa. - c. |soel ectrof ocLngé%%sﬁg
conditions: A preparation of shark cartilage liquid extract (46 m

of perneate 1 Kg/L) was di al ysed 8%ernight against 4 litres of pure
wat er containing 5% 10 o] ycer| n at 4[err]C u5| ng a rrenbrane Spectra
pore #7 MACO = p ' ' i 1 Whs
mxed with 2. of m%yw&ddé%abﬂgeaa mmaaia%ua&énrﬁﬂt
3.5-10.0 and CHAPS (Sigma C30

3-[ (3-Chol am iNatly) blagaéh y&lﬂmﬂineoisuﬂgery of sevgrabdesisnkf bhame grnd | he

vol une was conpleted to 55 mjwth C@:{)ure wat er . The solution ¥§as
| oaded on Rojf of or. | 6bed @@t’réﬂ@ efa i BNiGeRaktdi@ge: exteact to

Alerr]C at a fonstant its diet; no residual carcinoma since 09/94.

“ 47-year old woman; lesions of 15 cm (right),
11 cm (left) and several 2 cm lesions;
underwent surgery and chemotherapy in 1991;
10varian relapse treated by chemotherapy in 1992;
ladenocarcinoma second relapse treated by chemotherapy in
1993; addition of liquid cartilage extract to

| the diet in 1994; malignant neoplasm of

reduced mass since.

63-year old man; infiltrating tumor of 11 cm
Rhabdomyosar- in diameter (450 g); underwent surgery and

coma chemotherapy; relapse treated by radiotherapy

and addition of liquid cartilage extract to

the diet; tumor showing necrosed tissue and

stability since.




power of 12 watts (3000 xi power supply Biorad 165-0554), under
constant—water circulation for jnsuring naintenance of the

tenperature. At the beginning of the separation, the voltage 20 was 380
volts and the anperage 31 mA. \Wen the anperage was stabilized

(at 14 md), the voltage read 870 volts. The

i soel ectr of ocaMOMPh was st opped and 20 fracti ons were PCT/CASSObd4eCt ed.

FRACTI ON VOLUVE (M) pH 1
3.7 3.56 - 69 ~ 2.1
4.01 WO 97/ 16197
PCT/ CA96/ 00549 42 S
2.2 . 2. .
4 31 %?ncf%algc 45 yeaglg}d woman; pancreatlglikflon (9 cm) *+ ¢
é-éo ) carcindhd with|liver ﬁetascases; chemothera3y5and addition

. liver of liquid cartilage extract to the diet

- metastases since; tumor regressed by 80% in 1994; tumor

disappeared in 1995.

[;ammary 67-year old woman; surgery in 1978; relapse
adenocarcinoma |and lung metastases (1994); Megace and

addition of liquid cartilage extract to the

diet; since, partial regression of tumors in

size (1.5 cm ~--> 1 cm) and number (12 --->

6).

Psoriasis:
The following dermatological composition was made and
tried to verify its efficacy in patients suffering of
5 psoriasis:
-EMULGADE CLB 29% (W/W)
-20X crude permeate 69.5% (W/W)
-GERMABEN II 1% (W/W), and
~-Lavandula Angustifolia 0.5% (W/W)
10 EMULGADE (LB, a mixture of stearate esters, fatty alcohols and
nonionic emulsifiers (purchased from"Henkel Canada Ltd.) was
heated at 65-70°C under agitation. Heating was stopped while

the mixture was kept under agitation. When the mixture reached



8 2.1 5.50 9

2.4 5.81 10 2.5

6. 26 11 2.3 7.00 12
2.4 7.29 13 2.4

7. 64 14 2.5 7.94 15
2.3 WO 9716193 32 16 2 . GPCT/CA96/60549

8. 62 17 2.4 8.94 18
2.9 9.30 19 - 70 - 3.1

9. 88 20 3. 6 10. 71

The identification of these oi.ei.ns was nmade . b ..estimting their '
mol ecul ar wei ghf bBFFREFAHEE: %p#%f;es'ﬁlée geeﬁsen“fia%’rﬁﬂl'?a,"a Ayla %‘t@?ﬁf"ﬂ&’t’cﬁ' e

oading - buf 1 87% (SRS DRSNS Rat o e T RaRER A, (Gt il 8%,
el ectrophor esi smethyDparfREiCi11%, COREbY 1 Siaben Bit0WhE pB3oSiDMke glycol 56%;
purchased from Sutton Laboratories, NJ, U.S.A.) were added.
5 When the temperature of the mixture reached 30°C, the liquid
cartilage extract was added. The composition so obtained was a
smooth non-greasy cream; by varying the percentage of EMULGADE
., other forms of various viscosity dermatological compositions
can be obtained, in accordance with the manufacturer's
10 directives (milk, 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 9 patients (topicai
18 application) suffering of psoriasis that had been responsive to
the conventional therapies tried but became refractory to them
after a while. For this study, patients were selected for the
similar and symmetrical extent of ps'oriasis on both side
members. These trials were conducted in a double-blind
20 fashion, neiﬁher the dermatologist nor the patients knowing
which affected side was treated with the composition containing
the cartilage extract and which one was treatéd with a control-
composition. Remarkable improvement was observed in five
patients whose psoriasis was not complicated by hyperkeratosis;
25 for those having hyperkeratosis, the results were moderately
good. Photographs of parts cof two patients' bodies are shown

in Figures 21. 1In Figure 21 a and b, it is demonstrated that a
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- 49 - fhe electrophoretic profile of each fraction and of the
mat eri al before isoel ectro-focalization. Al'l the fractions
were sterile-bottled under a | am nar fl ow hood by passing them
through a sterile MI1lipack-60 filter 5 havi ng a porosity of 0.22
[err]m wo 97181971 nhi bitory activity on tunoral cells: Hdwcissmbapn
content of the fractions was eval uated by the Lowy dosage net hod.
Solutions of 1 Kg/2 L (expressed as the gfude cartilage weight 10 per
litre of perneate) were tested on ZR75-1 cells at different
concentrations in culture medium The results are sumrarized . as
fol | ows: patienyi affiectpdst BypePsorhedian wothf diyHerkanagins iy hdas
per neat e was .cqoncentrated by evaporafion), Protein identification:
Fractions I"?é’eelret&er%iecgs sﬁ@‘ﬂ’i’argvéﬂeﬁg sign ‘éa_c’tﬁarregu‘:tmn of 'ene
I dentified -erytlﬁghgt, associated with no prurit,v\gkgg‘f‘ only one month of
treatment. The hyperkeratosis remained, however, important.
5 Photographs of the second patient suffering of psoriasis not

complicated with hyperkeratosis (Figure 21 ¢ and d) showed 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 patients depends on the importance of
10 the involvement of components 1like angiogenesis and
inflammation in the establishment and in the perpetuation of
this condition. The anti-angiogenic activity is indeed present
in our extract, as shown in DMBA-treated rats (Figure 5),
endothelial cell proliferation (Figure 7) and EVIT (Figure 10}.
i5 The anti-inflammatory activity has also been verified (CHS
model in mice). It is probable that better results might be
obtained if this kind of formulation is complemented with other
therapeutic agents addressing to other factors involved
(keratolytic agents, additional anti-inflanunatory agents,
20 antihistaminics, immunosuppressors, etc.);

This complementation may take the form of amending the
formulation to include an effective amount of a keratolytic
agent, for example. It could also be achieved by the separate
administration of such a complementary therapeutic agent,

25 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.



7-8-9-10 5.30 to 6.26 5.78 29 +/ - 1 kDa

7-8-9 5.30 to 6.26 5. 68 60 + /- 1 kDa

12-13-14 7.29 to 7.94 7.62 48 +/- 1 kDa

13-14 7.64 to 7.94 7.79 35 +/- 1 kDa WO

97/ 16197 PCT/ CA96/ 00549

- 50 - WORYSHE s t perforned on FPLC fractions (the pePEREAS/0NES
concentrated by evaporation): Fractions

Mol ecul ar Wi ght 6 and 72 - 0.1 - 2.5

k Da 3rd test perfornmed on 100 [err]l fractions obtained on Am con

nol ecul ar filters:

10

15

20

25

The above formulation has shown no systemic effect (the
effect being limited to the treated areas) and no secondary

effect despite the high proportions in 1liquid cartilage

extract.

Arthritis:

Patients suffering of arthritis have tried on a voluntary
basis one to two units of 7 ml total liquid extract per day for
several months. These patients saw their condition improved
gradually by recovery of joint function, diminution of pain and
inflammation (up to about 60%). Since arthritis has angiogenic
and inflammatory components, the above effect can be attributed
to anti-angiogenic and anti-inflammatory activities of the
cartilage extract.

A pilot clinical study was then conducted by a group of
specialists in rheumatology; Seven voluntary and enlightened
subjects aged betwsen 39 and 60 vears of age and suffering from
rheumatoid arthritis enroled in the study. Diagnosis was
established based on the classification criterias in the
revised edition of the American Rheumatism Association'’s
(Arnett, F.C. et al., 1988, Arthritis & Rheumatism, vol. 31,
315-325).

The treatment lasted 30 days and consisted in ingesting a
daily dose of 21 ml of liquid shark cartilage extract (12 mg/ml
of dry weight). The efficacy of the treatment was determined
with an articular index for the assessment of joint tenderness

(Ritchie, D.M. et al., 1968, Quaterly J. Med, New Series



Concentration Mol ecul ar Wi ght I nhi bition of ZR75-

tested 1 Cell Cultures 100
[err]g/mM MN > 100 kDa 64% 100 [err]g/m
30 kDa < MW < 100 kDa 114% 100 [err]g/m 10 kDa <
MN < 30 kDa 127% 400 [err]g/m MN < 10 kDa
149% woomneld?LC fractions 6 and 7 contain active copppossteessf a
very small nolecular weight: 0.1 to 2.5 kDa. The hypopl asi ant
effect of the fractions can be up to _ 333 000 times higher than the one
observed with the 5 | yophi li zat e. WO 97/ 16197

PCT/ CA96/ 00549 - 51 - e. Further

identification 8KXYHe aofli.vé4Comf3mdR6s - oThe himdex is badedhion: tHheswmigtion
fractions (testgg on ZR75-1 cells retri eved |n t he foll ow ng

range of nol ecu ,of quangltatgve evaluations of the pain experienced
) by the patient when joints are subjected to firm pressure
exerted over the articular margin or in some instances upon
5 moving the joint. The results show_that 4 patients out of 7
have improved when treated with the liquid cartilage extract
(Table below), suggesting that the product may be useful in the

treatment of rheumatoid arthritis or other conditions

complicated by chronic inflammation.

10
.
Age Ritchie's INDEX Improvement
Day 30 *
22 Yes
2 43 8 8 No
3 | 52 12 12 No
4 41 15 19 No
5 46 5 3 Yes
Spider veins:
A total of 16 panelists were recruited for the study. The
15 panelists had visible but not excessive telengectasia on the

face. The panel was divided in two groups of 8 each. Group A



determ ned by anot her type of purification starting with the 5 sane

perfreate (1 Kg/L) on a 10 mmdianeter x 30 cm |l ength Super ose- 12
colum using the FPLC and rotofor procedures descri bed above. A flow
rate of 1 m/mnute was sel ected. 45 fractions of 1 m were

col | ected. Fractions 20-21 activity in fractions correspondi ng
to a WO 97/16197 nmol ecul ar wei ght of 70 to 1POTARS6/00549
Fraction 22 activity in fractions corresponding to a

nmol ecul ar wei ght of 60 to 70 kDa - 74Fraction 29-32 activity in
fractions corresponding to a nmol ecul ar wei ght of

35 46 kDa 3
corﬁgspondl ng tw::tg1 proJr:{@é:é 'v?:ﬂ:h 3 ?b%olestgggi\/ﬂ%(oé&?agl; %V%eo%%ntPlﬁén%

Fraction 38-39 1iqu@g! iddrity la@el ra@&idats GREI1ESRARAI £&did agroup (B) was
nol ecul ar weight of 0 to 2.5 kDa 10 Col | agenase assay:
provided with the cholesterol liposomal base alone. The
products were used on the full face, twice a day for 3 months.
5 A fiber optic surface microscope was used to obtain images of a
minimal of 4 sites of the face showing spider veins. The images
were analyzed for grey values via the Zeiss Ibas Image
Analyzer. Integrated Optical Density (IOD) was calculated for
each site for each panelist. The four sites on each panelist
10 were averaged for each time point.
The results show there was a 35% decrease in the IOD after
4 weeks and this effect maintained for the course of the study
({Figure 22). The empty cholesterol liposomal base exhibited a
background improvement of 5% and 8% after B and 12 week use,

15 respectively.

Peri-orbital dark circles:
Skin coloration is not entirely due to the presence or
absence of melanin, but also blood supply and plasma contents.
20 When the blood flow is sluggish and greater amounts of oxygen
are removed for metabolism, the skin appears bluish in color.
These color differences are exaggerated in the eye area because
of the thinness of the skin (Oresajo et al. (1987) Cosmetics &
Toiletries 102: 29-34). Vascular changes in the septa that are
25 present under the eye can also exacerbate the appearance of
dark circles. Dark circles around the eyes also appear due to

fat deposition, edema under the eyelids and leakage of blood
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- 92 - a. HPLC chromat ography: A 980 ml sanple of |iquid extract
(DUP) was filtered through a 10 kDa cutoff nenbrane in a tangenti al
flowultrafiltration unit (PELLICON, MIlipore). The unit was

rinsed first with 1 L of water. Final yields were 480 ml of > 5 10 kDa
fracti on and WB16Hf < 10 kDa fraction. The < 10 kDa PCT/GA%/00549 -
concentrated by cold-finger evaporation to 180 m (<10- 10X). Ei ght
times 100 [err]!l aliquots of <10-10X werd5l oaded onto CDC- S Hexyl, 5
[err] m HPLC colunn (25 X 0.94 cnm) and eluted first with 100% H err]O

at 4 ni/nin; Ay 8 24| @[@h WJJL , ML Mitnicl® seuaf! @6l QUSIIRLSF o

col | ected correspon err] ractions were

col |l ected (Fi guseallddte Fthe RfEechks 33f shark cE'i:‘ﬁ:L@EQe F&&qthe ditd@ledt hege
fractions include at |east a major peak. 15

Ant i -col | agenol gentraldiing Emgx$benes§anazpwnﬂomhehereFaﬁgas;hereby rettheimgpst
active fraction to inhibit the collagenase; a | ower
the appearance of peri- -orbital dark circles.
5 A total of 18 female volunteers between the age of 18-65
participated in the study. The panelists exhibited distinct
Dark circles around the eyes. All panelists were normal in
health with no evidence of acute or chronic diseases including
dermatologic or ophthalmologic problems.

10 Subjects exhibiting current sunburn, rashes, scratches,
burn marks, etc., which might interfere with evaluation of test
results were excluded from the study. Pregnant or lactating
females were also excluded. The test site was devoid of warts,
moles, sunbugn, subtan, scérs, and active dermal lesions

15 observed upon observation.

The panel was.divided in two groups, 10 in group A and 8
in group B, each corresponding to the vehicule containing 5%
liquid cartilage extract or the vehiculg alone, respectively.
The panelists were provided with enough:product to be applied

20 around the eye area at least twice a day for 12 weeks.
Measurements were obtained at baseline, and after 4, 8, and 12
weeks. At each visit photographs were obtained and analyzed via
Image Analysis.

Photographs were analyzed for the grey values which depict

25 darkness/lightness of skin. It is clear that the group treated

with liquid cartilage extract exhibited a good increase in grey

values (which depicts lightening of dark coloration}). After 4,



|l evel of activity is present in all other fractions: assay 1 see

Figure 14; assay 2 see the follow ng table: SAMPLE
COLLAGEN STAI NI NG COLLAGEN FRAGVENT

STAI NI NG Col I agen only (CQ) ++++ C + Enz

+ C + + EDTA ++++ C+ E B”a |

+ \\J(:)r};IIGISF_'__'_ C+ Enz + Erl 'VCTZ+++ 9

+ Enz + Fr2 +++ - 76 - + WO

97/ 16197 ' PCT/ CA96/ 00549

- 53- C+ Enz + Fr3 +++ +

+ Enz + Fr4 8, and 12 weedXs there was 11%, 21%, tand 14% 1¢ghtéhﬁng-dﬁfihe
+++ + C + Enz + >10 kDa

+++ ekin under the eve area of the group treated w1th the liquid

cartilage extract. The group treated with the vehicle alone did

not show any change (Figure 23).

Vvaricose veins:
A total of 20 panelists completed the study. The panelists
had visible but not excessive telangiectasia on the legs. The
panel was divided in two groups, Group A (n = 9) was provided a
10 liquid cartilage extract containing cream while Group B (n =
11) was provided a vehicule cream alone to be used on the full
legs, twice a day for 3 months. A fiber optic microscope was
used to obtain images of 2-4 sites of the legs showing varicose
veins. The images were analyzed for grey values via the Zeiss
15 Ibas analyzer. Integrated Optical Density (IOD) was calculated
for each site for eéch panelist. All the sites on each panelist
were averaged for each time point.
Results are illustrated on Figure 24. There was 21%, 17%
and 26% decrease in the IOD after 4, 8 and 12 weeks of use,
20 respectively. The control vehicule e#hibitmd a background
improvement of 5%, 0% and 0% after 4, 8 and 12 weeks of use,

respectively.

Other potential clinical and veterinary applications:
25 ophthalmology: A decrease in vision or blindness can be caused
by a number of conditions characterized by abnormal blood

vessel growth or neovascularization. These include corneal



EDTA 40 mM i nhi bited col | agenase. The total Iliquid extract DUP
showed a _low anti-collagenolytic activity. Fractions 1 to 5 were
active, the nost active was fraction 1. 5 The fraction of a nolecul ar
wei ght hi gher than 10 kDa showed no significant inhibitory activity.
c. Further definition of the anti-collagenolytic factor: The liquid
cartil age extr¥@®"Y fractionated using a tangential 10 PCE/CARG/00549 -
filtration apparatus and a 10 kDa filter (Pellicon, M I 1ipore).
The filtrate (<10 kDa fraction) was foundite contain all of the
anti-col |l agenase activity and was characterized further, as follows:

The <10 kDa fraction s . dialysed further using.a 100_Da noni nal
mol ecul ar wei ghf’eeﬁ?gg\@]ﬁnza‘:&% h@%egngy(mf%/%rfyﬁce&eﬁ{ﬁ%ém’ ‘

ester) MACO 10 . 13 .+ Th ti- nol yii pyity
was recovered QOQ@ma"lln { ﬂge??ﬁ?ét (J:)CO U%l?f(%' Dgg??gctﬁeg%qa%?’é <§%B$£§M¥r
fraction was  glaucapRli edchfad E8gékde BN pedl WiRuEEMSaLELEE, and
Li chroprep_ RP-8, Cat# 9242) and eluted with H20, then 60% et hanol
and 20 fi ndliirbetby réfffopamiyhafhle 1ighéd mafuiiage eftrachecomibdi act
col | a‘genolsyt ic activity (9899 was recovered in the Herr]O eluate,

with 2% of° t he ¥PPPvER§sBefhtrigalt €eniithompddnhaRsring the formation of

new blood vessels, and by reducing telangiectasis and

inflammation.

Wound repair: Wound repair involves a'complex interaction
10 between cells, biochemical mediators, extracellular matrix
molecules, and the cellular microenvironment. After full-
thickness wounding, granulation tissue {£ibroblasts,
capillaries, and inflammatory cells) first grows from the wound
edge in a characteristic secuence. Fibroblasts begin to migrate
15 into the wound space from connective tissue at the wound edge
within 24 hours. As they move, fibroblasts produce matrix
molecules (collagen and glycosaminoglycans), which form an
extracellular matrix. The first capillary buds can be seen in
the perfused microcirculation at the wound edge as early as 18
20 hours after wounding. These buds grow into the wound space and
provide the new capillary network for the wound connective
tissue. Fibroblast proliferation and miération and capillary
growth continue as a unit until the wound space is completely
filled with new tissue. Some wound repair conditions that are
25 complicated by overexpression of granulation factors, such as
hypertrophic scarring and the healing of the skin of badly

burned person, could benefit of the administration of liquid
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- 654 - . In summary, anti-collagenolytic activity in the extract ——
is due to a | ow nol ecul ar conmpound (or compounds) which can di al yse
or pass through a Spectra/Por_ CE (cellul ose ester) MACO. 100

menbr ane and adsorb to a C8 reverse phase 5 COLEPRA oy X
(Lichroprep.) qﬁ%ﬁlgﬁbpl led in Herr]O L Radtithier

In vivo assay:
Enbryoni ¢ vascul ari zation test (EVT): The liquid cartil age

extract was fractionated using a 10 ~ ?gngential flow filtration
apparatus and a 10 kDa filter (Pellicon, MIlipore). The | ower and

hi gher than 10 dd#rilage extkhat!i(6ps1Dy bdhecdbpirdidyardincagaeexbadihg \ehe
tested in the same conditions. They were shown equal |y potent

(Figure 15) in angiogenimhpbotesg meedascslew i dawhortheThpsoceasr ast wpuhd
the anti- 15 col lagenol ytic activity which is not present in the
fraction heahi®g.10 kDa.

5 Papulosguamous skin disease: The beneficial effect of liquid
cartilage extract on psoriasitic lesions suggests that other
diseases having common characteristicslcould also profit of
local or systemic administration of the liquid extract. The
papulosquamous skin diseases are characterized by red to

10 violaceous papules and plaques that result from thickening of
the epidermis and/or underlying dermal inflammation and include
psoriasis, Reiter's syndrome, pityriasis rosea, lichen planus,
pityriasis rubra pilaris, secondary syphilis, mycosis

fungoides, and ichthyosiform eruptions.

15
Alopecia: The ligature of small lateral arteries driving blood
flow to the scalp has been successful to prevent hair loss
caused by androgen overexposure. Local:application of liquid
cartilage extract on some region of the scalp could prevent
20 hair loss by decreasing the vascular network and consequently

the exposure to hormones.

Veterinarv applications: Solid and/or liquid cartilage extracts
may be administred to animals for the same therapeutical and

25 cosmetical applications that have been described for humans.



a. Fraction <10 kDa: The anti-angiogenic factor in this fraction

behaved.as the anti-collagenolytic factor during the 20 purification

st eps descri bed above. b. Fraction >10 kDa: The fraction was

chr omat ogr aphed on a gel per neati on chromat ography col um
(Sephacryl S-300, Pharmacia). A fraction (S300-4) having

anti - angi ogeniWO 1% ty was 25 characteri zed on SDS- PMIECA%4G849aCt | ve
fraction (S300-4) had several protein bands havi ng nol ecul ar

wei ghts of between approxi mat el-y78 and 18 kDa (conpared w th Bi oRad
SDS- PAGE WD 97/ 16197

PCT/ CA96/ 00549 - 55 - mar ker
proteins). This NN AT S AN P 5  act i onat ed usi ng ani on
exchange chromat ography (Mno-Q Pharnacia) using 25 nm Tris-HC1 pH
8.0 and a 0 to 1.0 M NaC gradient. A fraction eluting at between
0.8-1:-0 M NaCl Rhe#e gh anti-angiogenic 5 activity. Fractions eluting
bet ween 0.3-0.6 M NaCl and 0. 08 -0.2 M NaCl had | esser

anti-angi ogeni c acti®vey. though acne is not to the inventors' knowledge,
5 classified as a disease or disorder having an angiogenic
component, it was nevertheless tempting to test the 1liquid
cartilage extract in patients so affected on the basis that the
liguid extract is also anti-inflammatory. For experimenting
the cartilage extract in patients affected by acne, the
10 following gel formulation was made:
CARBOPOL 1.2%
Purified water 77.2%
NaOH 0.3%
PHENOXETOL 0.3%
18 TWEEN 80 0.3%
Liquid cartilage extract 20.0%
40 X Aloes extraﬁt 0.5%
The liquid cartilage extract contains 9-12 mg/ml of dry
weight. This formulation shows a remarkable improvement of the
20 aspect of the skin of patients affected by more or less severe
forms of acne (inflammatory acne and kystic acne). Figure 25
shows the significant improvement of the condition of a patient
suffering of acnea.when treated with the topical liquid extract
containing vehicle during 12 weeks.
25 These results may be due to an anti-angiogenic effect
. {thus :evealing an angiogenic component in acnae), or they may

be due to active ingredients that have an effect other than



COMPARI SON W TH PRI OR ART PRCODUCTS 10 DEFI NI TION OF THE PRI OR ART

Siree we are not the first to find a great interest in cartil age
extracts, we have verified the unique character of 15 t he shark
cartilage liquid extract prepared by the present process in

si de- by-si de g&gﬁﬁ 50N tests with two products descyjbed or .
deduci bl e from ekgéior art, nanely products preparéﬁgﬁﬁ ?
process of Bal assa (USP 4, 822,607) and C% awa et al.(op. cit.). 20
O kawa et al. describe a nethod by which® Two nmain fractions are
obt ai ned, one having nol ecul es of nol ecul ar wei ghts conpri sed
between 1 and HhtkDangidgertieCoaa BAYI ALhflammatory @FERBENt Sol @%UinBief N2N1110
kDa. They assign anti-angi ogenic properties only to the first
fraction, the dthecrebelny altiaineg5in thie\aposeofliaviyadntriahghogenhe great
activity in CAMtest. For adequat e conparison of QG kawa's

products, we hRptepriali 9faFbhg cartilage liquid extract in the treatment of
angiogenesis~dependent and/or inflammatory diseases. The amount
5 of cartilage extract as well as the formulation thereof may be

varied at will to fulfil specific needs.

One can note that, on a proteic content basis, the
topical and all other compositions may contain a wide range of
doses of the cartilage extract. Among the three specific

10 categories of cases tested, very different dosages and/or

formulations have been used.

Skin irxritancy:
Since angiogenesis is often associated to inflammation in
15 numerous diseases, it would be desirable to assign each
activity separately in the cartilage extract. In this regard,
a skin irritation model wherein no angiogenesis is suspected to
occur has been chosen to test the e#tract for its anti-
inflammatory and scothing activity. Nine volunteers with a
20 history of skin sensitivity to Balsam of Peru were chosen for
the study. The test compounds were as follows:
1. 1X Shark cartilage 50% in D-MEM media
2. 1X Shark cartilage 20% in D-MEM media
3. 1X shark cartilage 10% in D-MEM media
25 4. Cola nitida (Indena) 10% Hydro-alcohol 1:1.
| The 4 test compounds were applied on the ventral forearms

of the panelists. The material was allowed to absorb for
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- BA - our total liguid extract in tw corresponding fractions, and
we retained the one having 0 to 10 kDa. Si nce Bal assa descri bes
a process for extracting a total liquid extract, we have conpared
our total liquid cartilage 5 extract (0 to 500 kDa) to the product
prepared by r &S ng Bal assa' s nmet hod, replaci ng POECA/00849 -
cartilage by shark cartilage as the starting materi al

We assune that if Bal assa and O kawa desgri-be a process equi val ent
to ours, the patterns obtained on FPLC, HPLC, and 10 CZE shoul d overl ap
substantially, and the sane anti-angi ogeni.c activity should be

reveal ed on EVIEVERLY JBIRHERS wBRd SR frlgam of Peyy, pn . fddt@ntri Hpof
12 / , ' /vql Lyt e s ' HPLC
o o L i A0 O, BT AR

prior- to chr omaiQ@=aRty ihesaase id skhid redn&sd! ai MR ddpg@eUBEergah&dd alas
SAMPLES PREPARATI ON Shark cartilage sanples extracted by the

t hr ee net hods vsgasured with a Minolta Chromameter and compared with the

5 positive and negative controls. The positive control was the
colour of skin treated with Balsam of Peru alone and the
negative control was a skin site treated with cola solution and
challenged like the test products. Statistical significance
was calculated via two tailed probability T-test. Figure 26

10 shows that cola at 10% was 70% active. Shark cartilage was 58%
and 60% as anti-irritant at 20% and 10% concentrations,
respectively. There was no dJdose-response effect. These
results suggest that the cartilage extract contains anti-
inflammatory and soothing activity which is remote from an

15 anti-angiogenic effect.

Cancer:
A female patient 53 years old was diagnosed a large cell
non-Hodgkin's lymphoma of the B type. CAT scan analysis
20 revealed adenopathies around the carotid and the jugular vein
(2.5 cm in diameter) and a voluminous adenopathy over the right
renal hilus. The patient refused chemotherapy and added the
liquid cartilage extract to her diet (October 1993) (daily oral
dose of about 75 mg of dry weight/7 ml of extract, equivalent
25 to about 1-1.5 mg/kg of body weight/day). Three months later
{January 1994) CAT scan analysis revealed adenopathies in the

neck completely resorbed. By November 1994 the abdominal



20 | abelled (wth estimated dry wei ght per volune of solution) as

f ol +ews:: 1) DUP is the preparation of the present invention
fractionated to contain nol ecul es between 0 to 500 k Da
(12 [err]g/[err]l); 25 2) BAL is the preparation according to
t he reci pe of Bal assa et al. (12 [err]g/[erz;l);

WO 97/ 16197 WO9716197 PCT/ CA96/ 00 FATF/CA96/00549

-57- 3) O K is the preparation of fraction 3 according to
O kawa et al. Al sanples were nade to #2frna

concentration of 12 [err]g/[err]l (dry weight/volunme) prior

to any analySiSadFIgéﬁgﬁK‘ﬁggph%cpggsggrﬁghg§qﬂﬂgtby575%. The ?%Eﬁﬁ%g

insol uble materia coul _ et Ty %?
centrifuging at stgpPO0siRRAM ahafihd QaltRlnt feels in good healtBhOUgh a 0.2
[err] m menbrane. Renoval by filtration of I nsol ubl e

mat eri al was essenti @hiprresulito saBgésts that some non soHRl Garped @Ak also
(Figures 16, 17, 18).
respond to the anti-tumoral activity of the liquid cartilage

5 extract.

Barrier protection of the skin:
A panel of six healthy volunteers participated in the
study. The panelists received a cream containing the liguid
10 cartilage extract to be applied on the right forearm and the
vehicule only to be applied on the left forearm, twice a day
for four weeks.
The panelists were female, ages 21f45, with no evidence
of acute or chronic disease including dermatological or
15 ophthalmological problems. Subjects exhibiting current sunburn,
rashes, burn marks, etc., which might interfere with evaluation
of test results, were excluded from the study. The test site
was devoid of warts, nevi, moles, sunbﬁrn, suntan, scars and
active dermal lesions observed upon examination. On the day of
20 the test, the panelists were instructed to refrain from using
any lotions, creams or other products oﬁ the face. During the
course of measurements, the panelists were equilibrate for at
least 30 minutes prior to testing in a controlled environment
of 20-22 °C temperature and 40% relative humidity.
25 The test site was the right and left volar forearms. A
small area (3.5 cm X 7 cm) was marked on each arm and basal

transepidermal water loss (TEWL) measurements were obtained



10 FPLC COVPARI SON Condi ti ons: Super ose 12
(Pharmacia); gel perneation colum. Sanples were 15 run_on a Superose
12 (10/30) gel perneation colum wth phosphat e buffered saline
(PBS) as eluent at a flow rate of 0.5 mM/mn (chart speed = 0.25
cmmn). A 100 [err]l aliquot of t he concentration adjusted sanpl es
were filtered WOpHISaN a 0.2 [err] mnenbrane before | PCEAIADEODSAY
OD[err] was nonitored. 20 The col umm was calibrated with the

foll ow ng standards (MVin Das)-. gatal ase (232,000), al dol ase

(158, 000), al bumn (56, 000), oval bum n (44,000), chynotrypsin

(25, 700), ri bonucl ease (13,700), insulin (5,700), insulin B chain
(3500), freguithyres chiies (Wisdop Pddist rangan (Risg@godsi ©&nial -B- 1£990)
(1355). 25 Mol ecul ar wei ghts_of the major peaks, were .cal cul ated by the
fol | owi ng equat iCSHFaEBQSSqu;?.SSEQ-’ B9 8 RFOVRNEI T R 1B The eg?e‘é‘f%tqfon

volure in m . BALE] i7 ofal Hicol8 Bha LMY MAL V) g1 cre Press, B

97/ 16197
124-125).

5 A sticky (Tuck) tape was used to cover the test area and,
after a firm stroke in both directions, the tape was peeled off
(Elias (1993) J. Invest. Dermatol. 80: 044s-049s). A total of 5
strippings were obtained. TEWL was recorded again. Strippings
followed by TEWL measurements were continued in groups of 5.
10 The strippings were stopped when the TEWL approached 18
G/MZ2/Hr. TEWL was measured again at the end of the last
stripping sequence. The number of strippings required to damage
the skin barrier was calculated by nofing the number of maximum
strippings for each arm, at each time point that exhibited a
15 TEWL of 18 G/M2/Hr or more. The results were analyzed for
statistical significance between treatment at various time
points versus baseline using the one tailed rank coefficient 2

test.:
Vehicle treated arm did not appear to exhibit much
20 improvement since only 26% and 21% moie stripping was required
to damage skin after 2 week and 4 week treatments,
respectively. There was a significant improvement (p < 0.05) in
barrier condition of each of the panelists after treatment with
liquid cartilage extract product for 2 and 4 weeks when 60% and
25 55% more strippings were required to disrupt skin barrier

{Figure 27).



- 58 - was 21.93 nl as determ ned using cytidine (246 Da). Void

vol-ume (V[err]) was determned to be 8.38 mM with blue dextran (2 X
10[ err] Da) . 5 Results sunmary: In Figure 16a), our
sanple DUP had a first nmajor peak (1) which eluted at 18.76 m

gi ving a nol ecul ar wei ght of about 3500 Da. Subsequent peaks at
22.7 (2) and ¥P%18197(3) were beyond the total col uRRT/GAYMRE49( 21, O3
m, as determ ned by cytidine). 10 These peaks appear to have sone
affinity for the colum matri x. - 84 - In Figure 16b), Bal assa's
sanple BAL had a small peak (1) eluting near the V[err] of the

colum (8.4 m), a peak (2) at 18.5 .. M (4000 Da) and two peaks
eluting after the Vt%te%?.r@m]rf% cartilage)jexfract,|hasproven to be

VoY, petk (o) Rt aRGT g RO P adiGy phvetcat Qunfleo”

Da) and snall peak (4) at 27.3 m. I n conparing the sanples,
it is notable that aside from t he 3500 Da peak, that the major
bands of the DUPcsempl:e were 20 not observed at the same intensity in
t he ot her sanples. The O K sanpl e did appear to have a small

amount of St he 27.3 fhe liquid gazkilage eMrasinpas (efFtedpdak berYEN: Fatomt

28.2 m which on the basis of its ability to decrease the the inflammatory

lesions caused by eczema. The beautician applying the liquid
extract-containing cream suffers since many years of chronic
eczema in her hands. Interestingly, the uses of the cartilage-
10 containing cream decreased significantly the expression of
eczema in her hands. She is now using successfully the

cartilage-containing cream to prevent the expression of eczema.

Wazrts:

15 A 36 years old female with a history of plantar warts was
treated by a dermatologist for almost three years to control
wart progression and associated pain. Among the treatments
there was liquid Nitrogen, Saiicilic écid (40%), Anaerobia;
Nitric acid, and sulfuric acid. These treatment were generally

20 every week for a duratiqn of three months and the results were
almost nil. In March 1996 she applied daily (5 minutes) the
shark cartilage liquid extract directly on the warts; two weeks
later a pink zone of new epidermis formed around the warts; the
following week warts were gone. Thereforé, this result suggests

25 that the liquid cartilage extract may help in the treatment of

warts.



could correlate with one of the m nor peaks in the DUP sanple. 25
HPLC_COVPARI SON WD 97/ 16197

PCT/ CA96/ 00549 - 59 - Condi ti ons:
CS-S-hexyl columm 5[err]m 25 x 0.94 cm CSC #059-085; reverse phase
col um. 5 Results sunmary: For HPLC on a hexyl -reverse phase
colum, OD[ erwpwanedD err] were noni t or ed si nul t ancaTHtA96/0054%0°
[err]l aliquots of centrifuged sanples (all at 12 [err]g/[err]l)
were | oaded and eluted with 100% H err]Ogsg . Peaks for each chromat ogram
| abel | ed according to OD[err] (eg. 1) 10 and corresponding ODerr]
peaks are noted by (eg. 1) . The V[err] of this colum was 5.5 ni
(1.4 min). Other potentialr ¢lindrcalDUkndadrederinsrypecaielitationer e

obser ved . . .
Graft reijection: Inflammation is one of the major factor

involved in the mortality of transplanted cells. Therefore,

tissue graft could benefit from the anti-inflammatoty

5 components present in our shark cartilage liquid extract.
Multiple sclerosis: The cause of multiple sclerosis are
unknown. The tissue response has features of an

immunopathologic process, with perivenular mononuclear cell
10 infiltration and absence of any overt histopathologic evidence
of an infection. Matrix metalloproteinases are important
factors involved in inflammatory response. Since 1liquid
cartilage extract is a powerful inhibitor of matrix
metalloproteinases it may be useful in the treatment of

15 multiple sclerosis.

Eibrosis: Current concepts suggest th#t fibrosis ressembles
normal wound healing, but fail to terminate, leading to the
replacement of normal tissue with scér. Most fibrotic reactions
20 appear secondary to trauma, infection, inflammation or, €for
unknown reasons, may have a genetic component. Typically TGF-8
is overproduced and induces the proliferation of fibroblastic
cells and the overproduction of collagen. Since an excessive
deposition of collagen is the hallmark of fibrosis, we suggest
25 that liquid cartilage extract which can delay the formation of
granulation tissue could have long term benefits in suppressing

fibrotic reactions.



via ODferr] (1,2,3) and 2 m nor peaks (4,5). Two side peaks were
observed off of peak 1, labelled la and Ib. Significant ODerr] 15
absor bances were associated peaks 1, la, |b and 3. In

conparison, the corresponding O)err] absorption for peak 2 is much

smaller relative to the OD)err]. In Figure 17b d
nore OO err] b‘&??é',ﬂ%ut t he I ntensities vverg | ower kﬁé}{%ﬁ:ﬁﬁ o the
DUP peaks. As far as 20 overlap of peaks could give an indication of
identity of mol ecul es, only peak$63-and 7 in the Bal assa sanpl e
appear to correl ate with the retention tinmes of peaks in the DUP
sanpl e (peak la or I'b and peak 4, respectively). I n
Figure 17c), only three nmjor peaks wer e observed 25 (1,2,3) in AK

extract. PeaksiAfpif Uk Sige :t Thpeakbology of mfhadnéitaxfy bidiwel
sanpl e but no side peaks of 1 were observed in the AK

chromat ogram dTbheahei gl vhkhbenpedis: | abnhmﬂKintestinal immigw 18897
PCT/ CA96/ 00549 wer e
| over than the bupelvekrigs she PrPRegenRRFisPrE crohn's &?tsteé'rsﬁsaﬁé TPedrative

chara ri.sti
cte 5§t|c OLlQLié[”ﬂHEéQ&P Roﬁg%ﬁgféar cells display altered antibody

production, proliferatidn, cytotoxicity and cytokine synthesis
(FGF, PDGF, EGF, TNF). Liquid cartilage extract has shown anti-
inflammatory activity and then oral administration may prove to

be helpful in the therapeutical treatment of inflammatory bowel

10 disease.

Heart diseages: Endothelial dysfunction of coronary resistance
vessels can account for abnormalities of the coronary
microvasculaturé and possibly myocardial ischemia and chest
15 pain. At a cellular level, endothelial dysfunction is
associated with reduced expression of nitric oxide (NO), an
endothelium-derived relaxing factor. NO synthesis allows the
vascular syétem to maintain a state of vasodilatation thereby
regulating arterial pressure. A deficit.in endogenous synthesis
20 of NO contributes to such conditions as arterial hypertension,
pulmonary hypertension and heart disease. We have preliminary
results from cultured endothelial cells that the liquid
cartilage extract increases NO production. The liquid extract
might therefore, through NO, prove to be helpful in some heart
25 disease conditions as well as in pediatric patients with
congenital heart disease complicated by pulmonary artery

hypertension.



5 CZE COVPARI SON Condi ti ons: Appar atus: Beckman system

(p/ace—system 2050) with goal software (version 7.11 U); Capillary:
Silice (TSPO 50375), 50 10 [err]m X 97 cm buffer: 2 Mformc acid,
Coat ed solution, 5%p/v hexadi met hrene brom de and 2% v/v ethyl ene
glycol in water; Detector: UV (200 nm; Current: -30 kV; Injection:
0.5 psi, 20 WOM6¥conds; Tenperature: 22C. : Plrocasgosivar y
was conditionated wit 1 M NaOH (20 psi, 20 15 ° mn), water (20 psi, 10
mn), Coated solution (20 psi, 20 mn),- 87 - and buffer (20 psi, 10
mn). Then conditions were settled for a run: Buffer (20 psi, 2

mn), sanple inject

1 M NaCH (20 psi, ,@g 2 f%i) S\A/Q'ts‘@?"lg cartilags, %r)a':& ay, He? EBaééarease

solution (20 psi fffmm,gg, g d P&
Each sanpl es (BArL1 18',,&1 fg 'rsg%:l{ |%E\i c‘)grgpv\}elrcg t&égﬁsﬁaﬁa eg%gderoszast 16.5

nmg/ m: pH of each soI utlon was 7.1, 6.8, and 8.2 in BAL, DUP and
O K, respectively. NaC concentration of each sol ution was 2. 08,
4.37, and 0.71 Sglerodgrmar Splerodgmpa (Hard25kin} Asspicuingerpon disease

5 marked by increases in fibrotic connective tissue of skin and
often of visceral organs as well. It often appears as a
hyperkeratinization of localized skin patches.
Hyperkeratinization 1is a cellular. process in which
keratinocytes of the skin fully differentiate and accumulate

10 rigid keratin fibers. This skin condition might 'lead to
limited joint mobility if skin in a periarticuar area is
affected. When added to an experimental system in which
keratinocyte differentiation is encouraged, the liquid
cartilage extract partially prevents the differentiation, or

15 keratinization, process. Therefore, the liquid extract might
be beneficial for such skin condi;ions by. preventing

overaccumulation of fully differentiated keratinocytes.

Veterinary applications: Solid and/or liqﬁid cartilage extracts
20 may be administred to animals for the same therapeutical and

cosmetical applications that have been described for humans.

COSMETIC APPLICATIONS AND COMPOSITIONS:
25

The above tests and trials have shown that the cartilage

extract of this invention may find numerous medical



Results summary: WO 97/ 16197 '
PCT+€A96/ 00549 - 61 - The

nol ecul ar profile of each sanple (BAL, DUP, and O K-3) is shown in
Figure 18. The conparison of DUP and BAL sanpl es showed t hat the BAL

sanpl e was co Nl a larger proportion of peaks with a % area <
1. BAL and DUPrwgﬁg/#g%t he peaks at 5 MI/ EOF = 1.06, 1.54FCHG36/00p4%4

and 3.22. The peaks with the ratiq of 1.06, 1.54, and 3.22 have a
simlar %area in BAL and DUP wiefBas peaks at ratio 1.59 is 8 tines
nore intense than in BAL and the opposite is seen at the ratio 1.66.

DUP and O K sargyfiscRtesfs] aamehy ehd (@vibe d8tivi@lal irReepsat D9rails
O k has one major peak with several m nor peaks. None of these peaks

can be rel at ed éxtxmet of rriDdhgiogenigsanplanti-collagenolytic, anti-

inflammatory and the inhibitory effect on PKC-induced

differentiation are particularly desirable in cosmetic

5 applications. Sinc.e the cartilage extract of f:he present

invention has shown an antagonist effect of PKC-mediated

cellular events, and since such antagonist effect is suggested

in the art as one improving the skin barrier function, a method

for improving the barrier function in mammalian skin which

10 comprises the step of applying to the skin a composition which

.comprises the cartilage extract and a pharmaceutically

acceptable carrier, and such a composition are under the scope

of this invention. Other or similar compositions can also be

conceived to ‘be used in a method for soothing skin or for

i5 reducing inflammation in mammalian skin.. Inflammation can be

caused by various agents such as chemical irritant, physical

abrasion and exposure to ultraviolet radiation. Compositions

and methods for inhibiting collagenase in skin are also

contemplated. Collagenase and inflammation are linked to

20 premature aging (degradation of collagen), and therefore the

antagonist activities recovered in the cartilage extract could

also be put to contribution in compositions and methods for

retarding premature aging, and for regulating wrinkles or

atrophy in mammalian skin. As causes of wrinkles or atrophy

25 are listed, by way of examples, age, exposure to ultraviolet

radiation or to environmental pollutant. Topical compositions

may comprise an effective amount of shark cartilage, to be



15 EVT COMPARI SON The anti-angi ogeni c potential of the

sanmples DUP, BAL and A K was _analyzed on EVT (Figure 19). No
significant anti- angi ogenic activity was retrieved in Balassa's
extract. The DUP 20 crude extract was conpared to the fraction 3 in
O kawa A K. Both DUP and O K were al nbst equivalent. O kawa et al.

nevert hel ess t"§HI61%way from the present invention since t REJ/CA6/00549 -
mentioned that no activity was detectable in the fraction of

nol ecul ar wei ght hi gher than 10 kDa, whi &% i-s in contradiction 25 W th
our results of Figure 15. WO 97/ 16197

PCT/ CA96/ 00549 . . . .- 62 -

Therefore, despide&ETARer FOT 22U IREST IS ABBAICREH P ourln general.  khesss.

ghe prOdUCfAi/l ‘&g%@%g&%{ﬁ*é%“%&%%’%‘?%%?\. PF&n CLEAL V0.1 to aBBLt! A% SATRne
- percent of a liquid cartilage extract and from about 25 to 99.9
weight percent of a pharmaceutiéally:acceptable vehicle. These
5 compositions may contain an anti-oxidant such as an agent which
prevents the formation of lipid peroxides in skin. Examples of
such anti-oxidant are tocopherol, tocopherol derivatives,
ascorbic acid, ascorbic acid derivatives and BHT. The
compositions can be complemented with anti-inflammatory agents
10 like a phospholipase A2 inhibitor or the botanically-derived
anti-irritants <c¢ola and green tea extract. Topical
compositions may take diverse .forms such as solutions,
suspensions, lotions, tinctures, gels, creams, sprays,
emulsions, sticks, ointments or liposcmes (at least a portion
15 of the liquid cartilage extract being present in liposomes).
Other cosmetic applications include dark éircle around the eyes

and skin barrier function.

20 CONCLUSIONS

The process of the present invention has been’
demonstrated as one that provides for the production of
cartilage extracts of a great clinical value. The shark

25 cartilage extracts produced by this novel process comprises a
multiplicity of activities that are recovered in good yields.

The cartilage extracts, particularly the liquid extract and



The protein content of BAL, DUP and O K sanples (all of 16.5 ng/m

of _dry wei ght) was neasured by the nethod of Lowy; 10 results show —
val ues of 3.31, 0.27, and 4.15 ng/m for BAL, DUP, and O K sanpl e,
\r,ﬁspegbi vely. The ratio of protein/dry weight is very different

en P samp ' npared to BAL and O K A e
performed to *Vg’rd'gﬁ%&anal yse the amno acid contenwé%fi qui d
cartilage preparation. Figure 20 15 |l lustrates the proportion of each
amino acid in BAL, DUP, and Ok%aarf‘pl es. The proportion of free
anmno acids vary between each cartilage preparation: 23% 73% and
4% in BAL, DUPfraR@ions theré&d i@l LgrdatSpREehyeaY . sind aiirlyy ariee non-
proportion of am no acids fromprotein origin also vary between
each cartil age to3ic to pneyealtcells 7Wh4le7enindr8ceffacBine bupPa dedrgs K
sanpl es, respectively. See follow ng table for raw data:

“Cartil age varpesy af Lig53%e8ner cPULIPREmM protein

Bgﬁparatlon | F067%E rélgé{@Qed appliigiggﬁgl(Ero&[%%ﬁLﬂAf&Q%1ﬁ§ops to
604 5 dermat%aggical and cancer drug formulations), it is presumed

that a minimal final protein concentration of the total liquid
extract could be very low (from about 0.01 mg/ml}. This lower
range of doses depends on the accessibility and on the
permeation of the active ingredients to the site of action as
10 well as on the efficient capture of these ingredients and the
sensitivity or response of the tissue to angiogenic inhibitors.
The highest limit of the final protein concentration in
formulations for some applications is not currently known. The
highest final concentrations tried were a topical
15 administration of about 9 mg/ml of proteins in the formulation
for the psoriasis. cases and an oral administration of about 12
mg/ml in the dose unit of 7 ml administered daily in the cancer
cases and 21 ml in the arthritis trial.
The shark cartilage liquid extract.may lose some of its
20 activities when lyophilized. However, the addition of
stabilizers or protective agents as known in the art prior to
lyophilization may preserve sensitive activities and make
possible the administration of higher doses of the cartilage
extract in the dry state.
25
REQUIRED MATERIAL:

-Coolers



WD 97/ 16197 PCT/ CA96/ 00549

- 63 - QK 181 3910
CONCLUSI ONS 5 The two prior art products (BAL, O K) that have
been conpared to ours (DUP) are yet considered as classical
processes to prepare cartilage extracts. The above results show t hat
the present pr‘%?g@’s“VDUP) provi des a product of unex PETICatK/854900d
activity, as far as anti-angiogenic, anti- 10 t unor al ,
anti-inflammtory, and anti-col |l agenolytizc-activities are concer ned.
W can assune that the present process has I ndeed succeeded in
recovering a nug ié)'li(i' of h drosoluble i nhibitory factors in one
single extract ica strpp conpari son of BAL, DUP and O K nol ecul ar
profiles M8 Y te? content demonstrated that each cartilage
preparati ons have particu characteristics. Al though they seemto
share-sonme consplaskid agls i1 S evident that their ratio

~Industrial blender (Waring 3-speed blender bought from Fisher
5 Scientific)
-A system of purification of water (inverse osmosis and 0.1 E£m
filtration; Continental Water System, model PRE 2202, serial
number 91089, Modulab Bioscience RQ/Polishing System bought
from Fisher Scientific, Montreal, OQuebec). This system
10 provides an apyrogenic water of high quality.
-A precision balance Mettler, series AE bought from Fisher
Scientific
-Centrifuge Soxrvall RC-285 bought from DuPont Canada
~Centrifuge CEPA. |
15 -Nylon pocket of a porosity of 1 uM
-An autoclave (automatic vapour sterilizer Sanyo, model MAC
350P)
-Nalgene 500 ml containers sterilized at 132°c for 10 minutes
and dried for 35 minutes
20 ~-Conical filters of 24 um porosity Whatman:Reeve Angel
~Ultrafiltration column (Molecular weight cut-off: 500 kDa and
1 kDa when applicable; Surface: 25 square feet; Flow: 130
L/minute; Inlet pressure: 30 psi; Outlet pressure: 5 psi;
bought from Koch Membrane Systems Inc., Wilmington, MA, USA)
25 -Sanitary centrifuge pump (Monarch Industries, model ACE-S100,

- type A) for providing a 130 L/minute flow



one to another is different. This is particularly inportant

consi-dering that DUP is anti-tunoral when admnistrated orally 20 at a
dosage range bel ow about 75 ng/Kg and | ooses gradually: this effect
at higher dosage. This result suggests that the anount of nore than
a single fact | Jtical in the DUP liquid cartil t.
Ther ef or e, di??gkéﬁ |Hf:artilage preparations |ike BAﬂggﬁagééﬁ%SClK
may show very different WO 5/16197

PCT/ CA96/ 00549 - - 64 - : bi ol ogi cal
properties since the proportion of each individual conponents vary
between them  -stdrile GutN GAmindR AlSw hut NuaiPEEBARSHE OF¥roh hbhk s
EXTRACTS FOR CLI NI CAL TRI ALS Prelimnary clinical trials were
performed with ek cartilage 10 liquid extract of the present

i nvention. The |iquid extract
-Millipack-60 0.22 um sterile filters

-Sterile clear or amber glass bottles
5 -Concentrator DC-10 Amicon
-Rotofor Biorad 170-2950
-Amicon filters SIO?lO. SIOY30 and SIOY100 of cut-off values of
10, 30 and 100 kDa, respectively
-FPLC Pharmacia 216007 (computer Pharmacia 216014)
10 -Hilstand $-300 26 mm/60 cm (Pharmacia)
-Superose S$-12 10 mm/30 cm (Pharmacia)

~Lyophilizer Labconco 10273 A

This invention has been described hereinabove, and it

15 should be appreciated that it would be well within the ability
and the knowledge of the person skilled in the art, without
departing from the teachings of this disclosure, to bring
modifications by reﬁlacing some elements of this invention as
practised by their equivalents, which Qould achieve the same

20 goal therecf. These obvious variations are deemed covered by

this application.



obtained after ultrafiltration was filtered of a mllipore N filter of
a porosity of 0.22 [err]m The mcrobial |lim¢t of the liquid extract
was control ed according to USP XXII |l <61> standard. The liquid

extract was distributed |nunllmuﬂmnﬂmmslm 15 (about 85 ng of proteins)
In aseptic flasks, frozen overni ght ‘and further stored
at -20[err]C WRYMI6A§Fi | i zatTon. “ ™ S * ANTI- ANG OGENI (PEHEARGPOS4D ]

The liquid cartilage extract was used for treating

angi ogenesi s-dependent di seases. Three different types

representative of angi ogenesi s-dependent di seases were tested I n
the practice in human; the first type being cancer (prostate 25

cancer), the second type being dermatol ogical disorders

(psoriasis), and the third type being arthritis (rheumatoid

arthritis and osteoarthritis). The ex&@®ples bel ow will WO
97/ 16197 . P '
- 65 - What is claimed is: THIS SHEET HA J
REPLACED _ !
1. A process for the obtention of a liquid extract of

cartilage having a substantial portion of the

5 biologically active hydrosoluble components present in

intact cartilage, which comprises the following steps:

a) homogenizing the cartilage in an agqueous

solution in conditions compatible with the

preservation of the integrity of said biologically

10 active components until the cartilage is reduced to

particles whose size is lower. than or equal to

about 500 um, resulting in a mixture of particles

and of 'a crude 1liquid extract having said

biologically active components;

15 b) centrifuging said homogenate to separate
particles from the crude liquid extract;

c) further separating the crude liquid extract so

as to obtain a final liquid extract containing

cartilage molecules having a molecular weight lower

20 than or equal to about 500 Kilodaltons (KDa); and

d) concentrating said final 1liquid extract,

whereby no substantial loss of said biologically

This Sheet Has Been Re[ilaced _
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illustrate and indicate at | east the anti-angiogenic activity of the
| i gut-d-extract. The results shown herei nbel ow are very

encour agi ng and e of the useful ness of the crude
perneate 5 and fractel m rlmf ﬂ “Fe treatment of all angi ogenesis-
dependent disgases. and not* ortlyltorthe ones specifically t ed.
I nsofar as a 584 §'€7has an angi ogeni ¢_conponent., i P?Ecﬁ%é‘ﬁé‘ t hat

the cartilage extract of the preseFL@SEgE T MAS BEEN | will be effective in

this respect provided that it ente ‘TACEgorrpos tion containing an
effective anount thereof and that eenposition is in a suitable
formfor proper adm nistration. Therefore, it will be appreciated
that the present invention is not linmted to the follow ng specific
conpositions for use in the treatnent of %gl ogeni ¢ di seases, 15 si nce
the person skilled in the art would be abl® to derive nurrerous

conpositions wherein ch the node of [Sstration
e%&l e ?1. gy&éjoeﬂxbtl% comgoonﬁﬁxo g, ‘f’f sald '5; T i

t hereof and the target ssue I ons
adm ni stered by differe %g et c%rg topical, or aI subl i ngual ,
rectal, intravenous, rarrusc i ntraocul ar, i nt raperi t oneal ,
by diffusi on, etc. Because of the fishy taste and snell of the
cartil age extract, flavouring agents or fragrances may be added or
Qther | gal | gni ¢ £omnARkLEons (ALAQRAM®E BISERSY, Athifike Rt Clia

5 conditions comprise a working temperature comprised

between about 0 to 20°C for step a) and between about 0°

to 10°C for steps b), c) and 4).

3. A process as defined in Claim 1, wherein said
10 conditions comprise a working pH ranging from about & to

about 8 for said aqueous solution.

4. A process as defined in Claim 1, wherein step a) is

performed within 15 minutes to 24 hours.

15
5. A process as defined in Claim 4, wherein step a) is
performed within 15 minutes to 1 hour.
6. A process as defined in Claim 1, wherein said
.20 cartilage and aqueous solution are in proportions of 1

Kilogram for at least about 1 liter.

- This Sheet Has Been Replace
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can be designed to encouragqﬂfﬁtlent corrpl lancy. The term 25

e N =5

WO 97/ 16197

- 66 - One patlent sufféri ng ‘of prostate cancer has added the
liquid cartila e extract toits diet and shows significant l.th

| nprovenent s §1%%, adenocar ci noma was di agnosed in "CTi‘a‘é‘é’.“&i t hat
time, radiot herapy was undert ak S EN 5 PSA (Prostatic serum
antigen) |level was 138 [err]g/L mﬁeﬁ" A nor mal accept abl e hi gher
limt is 4 [err]g/L. The patieft theREPLACED erwent a conpletely
different therapy by castration—Ttonbil ned vm' th anti-androgen therapy
(EUFLEX). This treatnent was efficient during three years, after

whi ch PSA | evel began to 10 rise agaip.  Since June 1994, this patient
added the liquid 'cartilage extracl9 to its diet (daily oral dose of

about- 75 ng wg{ t/ d g tractc g‘w val‘§lt to about 1-1.5
ny/ kg of body gﬂ‘f?%%f) ﬁ'hge St o3l L83 YrEaPPyf rom
12 concentrating step d) is performed by filtrating said
final liquid extract on a membrane héving a molecular
weight cut-off value of about 0.1 KDa, whereby molecules
5 having a molecular weight lowexr than the cut-off value

are removed.

8. A process as defined in Claim 1, wherein said
concentrating step d) comprises lyophilization of said

10 final liquid extract.

9. A process as defined i'n claim 8, wherein said
lyophilization is performed in the presence of
stabilizers or protective agents added to said liquid
15 extract in an amount sufficient to improve the
preservation of the integrity of said biclogically

active components.

10. A process as defined in claim 8 or 9, wherein said

20 cartilage is harvested from shark.

This Sheet Has Been Replaced




to below 4.0 [err]g normal limt), the last result being 15

obtained in April 1996 Hlﬂmmﬂmllfmm woul d have to be

nodi fied at will in accord lﬂte of adm ni stration,
the bioavailability of the actfve idgrédié&nts and the desired
aggressi veness Wi th which the pathology is to be controlled. I.n
this case, thWOST€MH extract is probabl y 20 absor bed PGTFAI/AY49
gastro-intestinal tract in substgrita gportions. One can rely
upon the results obtained with DvBA THIS SHEET WASREBN |r at s and i nocul at ed
mce (see above). At this tine, the REPLAGED t oxi di ty has been verified
in rat, nouse (see above- exXanpresyand nonkey (data not shown).
25 Oral administration of the liquid extract in DVBA-treated

rats and DA3-inplanted m ce suggest a dosage rate between 1 to 300
ng/ kg of body wei ght, which presunabl y'h38 a great WO

97/ 16197 CT/
- 67 - comtti bift PFRCEES t HRX iHhs BPP?’BHJ‘D% #A%gﬁOOS reé‘s"§F‘8ﬁ 2hd

adm ni stration of THEH | GOFHEBHS VTR na”r‘é%e'(c%&&'aﬁ%%éfe”é"aﬁ ants-

angiogenic hydrosoluble components present in intact

cartilage, which comprises the following steps:

5 a) homogenizing the cartilage in an aqueous
solution in conditions compatible with the
preservation of the integrity of said biologically
active components until the cartilage is reduced to
particles whose size is lower than or egqual to

10 about 500 um, resulting in a mixture of particles
and of a crude liquid extract having said
biologically active components;

b} centrifuging said homogenate to separate
particles from the crude liquid extract;

15 ¢) 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 Kilodaltons (KDa);

d) filtering said final liquid extract on a

20 membrane having a molecular weight cut-off value of

about 100 Daltons; and

This Sheet Has Been Replaced




that the dose rate of 1 t he prostate cancer case
could be | owered to al nost O. 01 kg i parental adm nistration
route is selected. It is therefor t a dose of about 0.01
to about 200 MW@ Xgeé®r body 10 N apprRSEGANGI00HS
reasonabl e range of nedi an treating cancer, at

| east partly by reducing or esi s.

Several other patients added liquid cartil age extract to their diet
(daily oral dose of about 75 ng of dry weight/7 m 15 of extract,
equi val ent to about 1-1.5 ng/kg of body wei ght/day) i n conbi nation
with nore traditional therapies (surgery, - chenot her apy,

ant i hor nonot herapy, etc.). Summary of sofd - nmedi cal cases are
provi-ded in the followi ng table. The results suggest that

combi nation therapy w t® | i GHCOVEEing |t fsactien cowprisingpmdlgcudese
survival rate and quality of life of patients suffering of solid

t unors. Type W#VinghGemolrpuian|vejahtop§ about 0 to about 0.1

KDa.

denonstrated that the rou admnistration is inportant to 5 obt ai n
an_effective dosage in in lj w”HI!HA H"lproaressi on This suggests..
fa

5 12. A process for the obteﬁtion of a liquid extract of
shark cartilage having anti-angiogenic hydrosoluble
components present in intact cartilage, which comprises
the following steps:

-a) homogenizing the cartilage in an aqueous
10 solution in conditions compatible with the
preservation of the integrity of said biologically
active components until the cartilage is reduced to
particles whose size is lower than or equal to
about 500 gm, resulting in a mixture of particles
18 and of a crude 1liquid extract having said
biologically active components;
b) centrifuging said homogenate to separate
particles from the crude liquid extract;
c) further separating the crude liquid extract so
20 as to obtain a final 1liquid extract containing
cartilage molecules having a molecular weight lower

than or equal to about 500 Kilodaltons (KDa);

This Sheet Has Been Reﬂlaced
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WD 97/ 16197 - PCT/ CA96/ 00549

- 68 - d 70 ear ol d man; underwent
Urinary bl adder abl ative surgerlmmu H,I ons (2 cm and
1.5 cm) and added liquid cartil its diet;

no residual carcinoma since 09/94. 47-year ol d waman;
| esi ons of 15WONAGIPYHNt ), . 11 cm (left) AP 2 cm
| esi ons; underwent _surgery and chenot herapy in 1991,
Ovari an rel apse treated pyqiShSHERTNRASIBEENT 1992; adenocar ci noma
second rel apse treated by chenot erapyRE'P'EACED 1993;
addition of liquid cartilage ext the diet in
1994; mal i gnant neopl asm of reduced mass since.

63-year old man; infiltrating tunor of 1198C(_n Rhabdomyosar- in di aneter
(450 9); underment surgery and coma chenDtherapy, relapse

treated by radi ot herapy . . . a ddi tion_of I d
cartilage extract to 9 £iltering said tﬁéngf lq?’ﬂlﬁore’&%ﬁ oﬁ‘ecf“osed

tissue and membrane having a molecular weight cut-off value of

about 10 KDa;

e) recovering the fraction comprising molecules
5 of a molecular weight higher than about 10 KDa;

£) fractionating this fraction on an anion

exchange chromatography column; and

a) recovering a fraction which elutes at between

about 0.8 - 1.0 M NaCl.

10
13. A cartilage extract obtained from shark and
produced by the method of any one of claims 1 to 6.
14. A cartilage extract obtained from shark and
15 produced by the method of claim 7.
15. A cartilage extract produced by the method of claim
10.
20 16. An anti-collagenolytic and anti-angiogenic

cartilage extract produced by the process of claim 11.

This Sheet Has Been Refilaced




stability since. W97/ 16197

PCILCA96/ Q0549 - 69 - Pancreatic
45-year old woman; pancreatic | esi on | carcinoma with liver
met ast ases; chenot herapy and adﬂ",'llmlunluullluulrler of liquid
cartilage extract to the diet si nce; tunor _
regressed by wO%M6191994; t unor di FEFAL6/08547 n
1995. Manmar y 67-year old woman; surgery in 1978; rel apse
adenocar ci nona and | ung netastases (1994); Megace and

addition of liquid cartilage extract to the di et;
since, partial regression of tunors in size (1.5 cm
---> 1 cm and nunber (12 ---> 6) .

Psori asi s: The foll owi ng dernatol ogi cal conpos?yh ﬁH&HEHﬁﬁégEN
and - 99 - l EPLACED

17. An anti-angiogenic cartilage extract produced by

the process of claim 12.

18. A composition for treating diseases or conditions

5 having one or more components selected from the group
consisting of tumour proliferation, angiogenesis,
inflammation and collagenolysis, which comprises an
effective amount of cartilage extract obtained from

shark cartilage and produced by the process of any one

10 of claims 13, 14 and 15 and a pharmaceutically

acceptable vehicle.

19. A composition for treating diseases or conditions
having a collagenolytic component, which comprises an
1S effective amount of a cartilage extract as defined in

claim 16.

20. A composition for treating diseases or conditions
having an angiogenic component, which comprises and
20 . effective amount of a cartiiage extract as defined in
claim 16 or 17, or a combination of the cartilage

extracts defined in claims 16 and 17.

is Sheet Has Been Replaced
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tried to verify its efficacy in patients suffering of 5 psori asis:
- EMJEGADE CLB 29% (W W 20X—crude perneate 69.5% (WW

-GERMABEN Il 1% (WW, and - -Lavandul a Angustifolia 0.5% (WW
10 EMULGADE CLB, a nixt umll mumr" ters, fatty al cohols and
noni oni ¢ enul g’d"ﬁgﬁ » (purchas nada Ltd.) heat ed

at 65-70[err] agitation. Heatl ng wds St opped while ’CAW%%

m xture was kept under agitation. When the m xture reached WO
97/ 16197 PCT/ CA96/ 00549

- 70 - a tenperature of 45[err]C, the essential of HAS BEEN
Augustifolia and the preservative agents GERMABEN | | HQsd % I

urea 30% met hyl paraben 11% propyl paraben 3% and pr opyl vCcol
56% purchased from Sutton Laboratgyies, NJ, U S A7) were ‘added. 5

When the tenperature of the m xture reached 30[err]C, the liquid
cartilage extract 3y@s addRmpodei&?MOYelriRBaSIn LI NS WS R is for

intraperitoneal, sub-cutaneocus, ocular, nasal, oral,

rectal, sub-lingual, intra-muscular, intradermal or

transdermal use.

22. A composition_as defined in claim 18 which is a

topical composition.

23. A composition as defined in claim 22, wherein said
10 cartilage extract is added to achieve a final solid
weight content of about 1 to about 50 mg/ml of

composition.

24. A topical composition for treating acnae comprising

15 about 2 mg of the cartilage extract a solid weight
content of a cartilage extract as defined in any one of
claims 7, 8 and 9 per ml of composition as a
therapeutically effective ingredient in adjunction with
a pharmaceutically suitable vehicle.

20

25. A topical composition for treating psoriasis

comprising about 30 - 50 mg of the cartilage extract a

Sheet Has Been Re; laced
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snoot h non-greasy cream —by—varying tfrepercentage of EMJLGADE

ot her forns of various vi _ gical conpositions can be
obtal ned, I n accordance V\nzmljmlm ﬂ“ﬂtg rer's 10[ parT OF TraS SHRPFTHAS BEEN
| otion, ointnent). O hel * exfiggpiietkp M ght be "used fto

obtai n pastes, gels and any ot her formof tl
The above foVWRPHIAYN was given twice daily during a

twel ve weeks to a panel of 9 patient$ THIOSHEE! HASSBEEN | appl i cation)

suffering of psoriasis that had been]respogpess o] t he conventigpal
therapies tried but becane refractorp-t.-ca--t—ﬁflr'z\AEE|§ fter a.uhile JFAF” e
this study, patients were selected for the simlar gniHiSySHEEFrHASBEEN
extent of psoriasis on both side menber s. These trfi al s WepEACED
conducted in a double-blind 20 fashion, neither the d '
the patients know ng whi ch af fect®d “si de was treated with the
conpgsi tion containi ngd . the cartilage exiract and which oge ¥?s
treated with a corff@igid weight compbepfog FfFart REHFAET Afr S0 was
observed in five | ati ent.s whose psor.i asi s s _pot_conmpli.cated by
hyper kerat osis; 28t any 'Pg? ‘?fﬁd‘g@lﬂﬁv’?ngg)ﬁ?ﬁe I@ﬁra\f%@s?g,c?'??é’ggé‘ﬁ?tgsmre
noder atel y good. Phot.oqgr.gphs arts.of t atients'. bodies are
shown in F gﬁ?%’éa%‘:‘tllc%ﬁg’glﬁf&fef 15%&&%’?&? s:"fier'sr%r-‘\‘s1 ‘rzg U 1t hat

a

with a'pharmaceutically suitable vehicle.

26. A composition for tréating cancer which comprises
a therapeutically effective amount of a cartilage
extract as defined in any one of claims 7, 8 and 9 in
adjunction with a pharmaceutically suitable vehicle.
10 |
27. A composition as defined in claim 26, wherein said
cartilage extract is dosed to achieve 0.01 to 200 mg of
total dry weight of said extract per kilogram of body
weight of a patient.
15
28. A composition as defined iniclaim 27 which is a
composition to be administered orally or sublingually to

a patient in need of such treatment.

20 29. A method for treating inflammation in a patient in
need of such treatment, which comprises orally

administering an effective anti-inflammatory amount of

This Sheet Has Been Rerlaced -
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- a_- patient affected b A sl ' hyper ker at osi s has
nevert hel ess shown a very signifi iﬂmﬂljuﬁmnm:" l t he eryt hema,
associated with no prurit, after Ye s treatnment. The

hyper kerat osi s remai ned, however, inportant. 5 Phot ogr ﬂﬁmile
second pati entYQUIAY | ng of psoriasis not conpli ege%/}mé‘t‘ 5

hyper keratosis (Figure 21 ¢ and d) sho FqHES SHEET HAshBEEI\b tter inprovenent
after a three nonth-treatnent. Since p @8NS appgars to be a
multifactorial disease, it is assuned

onse of the

pati ents depends on the inportance of 10 the involvenent of
conponents |i ke angiogenesis and i nflammation in the
establishment and in the perpetuation of,q,._ this condition. The
anti-angi ogenic activity is indeed presen? In our extract, as shown

(P gure 7 Car e e raopntt A og;mri%g as (RR9ALACL AnyP bl BE OLLLAALION

gure e anti-i amat ory activity has

al so been verified14(C@§g%ta%EEd- de'ﬁ?ﬂ“é%éﬁ?%ﬁ'?iiﬁ pggpabggbégggbﬂgnter

results m ght be Tt ornmulation 1s

conplenented with Bﬁgfﬁa uticall Reh3AgUti ¢ agents addressing to other
factors invol ved ?ierato yt1c agents, additional anti-inflammtory
agents,

5 30. A method for inhibiting angiogenesis in a patient
in need of such treatment, which comprises orally
administering an effective anti-angiogenic amount of a
cartilage extract ag defined in any one of claims 13, 14
and 15 in adjunction with an acceptable pharmaceutical

10 vehicle.

31. A method for improving the skin barrier function in
mammalian skin which comprises the step of applying to

the skin a composition as defined in claim 22.

15
32. A method for soothing mammalian skin which
comprises the step of applying to the skin a composition
as defined in claim 22.

20 33. A method for reducing inflammation in mammalian

skin which comprises the step of applying to the skin a

composition as defined in claim 22.

This Sheet Has Been R:ﬂlaced
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20 anti hi stam ni cs, 1 nmuno Thi s
conplenentation nay take the form of anendlng the formilation to

i nclude an effective anount of Uﬂmlmum ,“"L agent, for exanple. It
could al so be achieved by the s b dm nistration of such a
conplenentary utic agent, "coficutrently or on
with the appllénﬁfg§$of t he present t opi cal fornulaﬁ“%%aum%&&L
Furthernore, the conpl enentary dication does not need to be

admi ni stered by the sanme route. THIS SHEAP RAY BEER

PCT/ CA96/ 00549 REPLACED? - The
above fornul ati on has shown no systen1o - effect being
limted to the treated areas) and no secondary ef fect despite the
hi gh proportions in liquid cartil age 3 extract. 5 Arthritis:
Patients suffering of arthritis have trit8on a vol untary basi s one

to two units of 7 gj& t%al'nei:h&'!” gsexdéfﬁ% djeg.nd@iagt%r 33 wher el:sg.lld

mont hs. These patiéents 'saw thelr con n i pr ove

. inflammation is caused by physical abrasion.

35. A method as defined in claim 33, wherein said

5 inflammation is caused by chemical irritant.

36. A method for inhibieing collagenase activity in
mammalian skin which comprises the step of applying to
the skin a composition as defined in, claim 22.
10
~37. A method for regulating wrinkles or atrophy in
mammalian skin which comprises the step of applying to

the skin a composition as defined in claim 22.

15 38. A method for reducing acne in mammalian skin which
comprises the step of applying to the skin a composition

as defined in claim 24.

39. A method for treating psoriasis in mammalian skin
20 which comprises the step of applying to the skin a
composition as defined in claim 25.

e
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10 gradual |y by recovery—ef-joint function,_ dininution of pain and
| nfl-ammation (up to about 60/& Since arthritis has angi ogeni c and..———

i nfl ammatory conponents, j "jl“ "m be attri buted to
anti - angi ogem c and anti-i nf ies of the cartil age

extract. A pil ot cI I ni car S ud*y was then condw 3o 97 OUp
of sp‘é’?’%{ﬁ‘ﬂs in rheunatol ogy. Seven voluntary an ?%ened
subj ects aged between 39 and 60 years o )g from

rheumatoid arthritis enroled in the st S[E!ﬁjﬁo‘éﬂ*%

establ i shed based on the classificationfcri teﬂEPaACEIh thei 20 revi sed
edition of the Anmerican Rheunati sm AssOobettorrs (Arnett, F.C et
al., 1988, Arthritis & Rheunatism vol. 31, 315-325).

The treatnment | asted 30 days and consi st in ingesting a daily
dose of 21 m of liquid shark cartil age ex ract (12 mg/ 25 of dry

articular index for the assessnent ernes

DM ot Al gt et NAleh! Yorprlal HEWstH 'S5 applying to tne'Gidd/ 46197

ight). Th ff f
wei ght). The ef 11 586Y of pbBfol & URPL4BS, (LALLM dging 1n nalfriBH.
composition as defined in claim 22,

5 41. A method for treating diseases or conditions having
ocne or more components selected from the group
consisting of tumor proliferation, angiocgenesis,
inflammation and <collagenolysis, which comprises
administering to a patient in need for such treatment a

10 composition as defined in claim 18,

42. A method as defined in claim 41, wherein said
diseases or conditions are selected from the group
consisting of cancer, papulosquamcus skin disease,
15 arthritis, acne, spider wveins, varicose veins,
periorbital dark circles, hypertrophic scax, alopecia,
eczema, warts, multiple sclerosis, fibrosis,
inflammatory bowel disease, sclerodermia,
vasoconstrictive diseases, corneal neovascularization,
20 corneal infection, neovascular glaucoma, herpes virus

keratitis, diabetic retinopathy and graft rejection.

This Sheet Has Been Re
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- 73 - XXXVI'I, vol. 147, 393-406). The index is based on the
summati on of a nunber of—guanti 'ra'r lve evalyations of the pain
experienced by the patient when joints are subjected to firm

pressure exerted over thﬁlmmﬂ[ﬂM““HImn or in sone instances upon
5 noving the joint. The res patients out of 7
have i nprovedWRamswt cated with the |i'qui”d &artil age extr adiCT/CA6/0054 Tap| e

bel ow), suggesting that the product may be useful in the t r eat ment
of rheumatoid arthritis or other conditions conplicated by chronic
i nfl anmati on. 10 Pat i ent Age Ri tchie's | NDEX

| npr ovenent (no) (years) 1 60

30 22 Yes 2 43 8

8 No 3 52 12 12

No 4 .41 15105 - 19 No

5 - 46 5 3 Yes 6

39 6 43. Ao method gfg inhibiting 7endothelialgg cell

14 7 Yes Spi der vei ns:

proliferation which comprises the step of contacting
said endothelial cells with a composition comprising a

cartilage extract as defined in any one of claims 13, 14

5 and 15.

44. A method of inhibiting activated-keratinocyte
differentiation which comprises the step of contacting
keratinocytes with a composition comprising a cartilage

10 extract as defined in any one of claims 13, 14 and 15.

THIS SHEET HAS BEEN
REPLACED
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A total of 16 panelists were recruited for the study. The 15 panel i sts

had _visible but not excessive telengectasia on the face. The panel
was divided in two groups of 8 each. Goup A W97/ 16197 ,
PCT/ CA96/ 00549 - 74 - was provi ded
with a cholesterol |iposomal base containing 5% liquid cartil age
extract whil ewol#&@®tond group (B) was provi ded wi t PCTCAPMSI%St er ol
| i posomal base al one. The products were used on the full face, tw ce
a day for 3 nonths. 5 A fiber optic, spgface mcroscope was used to

obtai n i mages -he face show ng spider

vei ns. The i mages were anal yzed fop—greym ajm gi a the Zeiss |bas

| mage Anpal yzer. |ntegrated Optical LDensl:t:y @ Vvas cal cul ated for
each site for ¢ach panelist. The four sites on each panelist 10 wer e
averaged for each time—pormt: Tire gjgiggwlli[glﬁ ﬁhow there was a 35%
~decrease in thg 10D r : 4 yweeks and bERES éct mai nt ai ned for the
~course of the study (Figure 22). The enpty chol esterol |iposonal
‘base exhibited|a background i nprovenent ol m@ 8% after 8 and 12
week use, IIT H
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15 respectively. Peri-orbital dark circles: Ski n

coloration is not entirely due to the presence_or absence of

mel ani n, but also blood supply and plasma contents. 20 When t he bl ood
flow is sluggish and greater amounts of oxygen are renoved for

met abolism the skin appears bluish in color. These col or

di fferences aMO¥ASWFerated in the eye area because PGH/CA$O0HA | nness
of the skin (Oresajo et al. (1987) Cosnetics & Toiletries 102:
29-34). Vascul ar changes in the septa that are 25 present under the
eye can al so exacerbate the appearance of dark circles. Dark
circles around the eyes al so appear due to fat deposition, edema
under the eyelids and | eakage of blood 2/26 WO 97/ 16197

PCT/ CA96/ 00549 - 75 - vessel s
around the eye area. Cinical study was designed to eval uate the
effect of shark cartilage liquid extract on control | ing angi ogenesi s

around the eye area thereby reducing

% GROWTH INHIBITION

0 10 20 50 100
CONCENTRATION OF CARTILAGE (mg/ml)

Free _ &
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t he appearance of peri-orbital dark circles. 5 A total of 18
femal e volunteers between the age of 18-65 participated in the
study. The panelists exhibited distinct Dark circles around the
eyes. Al panelists were normal in health with no evidence of acute
or chronic diseases including der mat ol ogi ¢ or opht hal nol ogi c

probl ens. 10WO9716197 gypj ects exhibiting current sunburn, PGEEEAN/00549 -
scrat ches, burn marks, etc., which mght interfere with eval uation
of test results were excluded fromthe study. Pregnant or |actating
femal es were al so excluded. The test sié s devoid of warts,

nol es, sunburn, subtan, scars, and acti ermal lesions 15 observed
upon observati on. The panel was divided in two groups, 10 in
group A and B in group B, each corresponding to the vehicule
cont ai ni ng 5% liquid cartil age extract or the vehicul e al one,
respectively. The panelists were provided wth enough product to be

applied 20 around the eye area at Iﬁg?t_ twice a day for 12 weeks.
Measurenents were obtained at baseline, a ter 4, 8, and 12

weeks. At each vigit photo ra hs were obtai ne anal yzed vi a
| mage Anal ysis. ¢ ot FS@NS Qh(ﬁﬂ%éqépaﬂ}zed for the grey val ues
whi ch depict 25 (ﬁr WMNGEQD@m Fmb{Kei3).3 nM)i s cfgear thab the group

treated with f]g}ﬁﬂ&cgt Sgg’ﬁgﬁﬁ] Kgﬁ‘t_ﬁ);hﬁy ted

grey val ues S 1 I'ng of dark

ol oration).

After 4,
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- 716 - 8. and 12 weeks there was 119% 21% and 14%/i ghtenjng of

t he skin under the eye area of the group treated with the |iquid
cartilage extract. The group treated with the vehicle alone did not
show any change (Figure 23). 5 Vari cose veins: A total
of 20 panel i swerestpi et ed t he study. The panelists hecrAzAsidossd but
not excessive tel angi ectasia on the |egs. The panel was divided in
two groups, Goup A (n =9) was provided a 10 liquid cartil age extract
containing creamwhile Goup B (n = 11) was provided a vehicule
cream al one to be used on the full 4/2aegs, tw ce a day for 3 nonths.
A fiber optic mcroscope was ‘used to obtain imges of 2-4 sites of
the | egs show ng varicose veins. The inmages were anal yzed for grey

val ues via the 350 k5 | bas a zer.. I ntegrat.ed. Cp'i.._g_ | Density (1QD)
was cal cul at ed --..- “3pr gach, sigE. Yokt pare WLh g7 Metie sites on
each paneli st ; ™o Bp/er a eh._f 5D TR LMty - -
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Results are illustrated on Figure 24. There was 21% 17% and 26%

decrease in the 10D after 4, 8 and 12 weeks of use, 20 respectively.
The control vehicule exhibited a background i mprovenent of 5% 0%
and 0% after 4, 8 and 12 weeks of use, respectively.

O her potential clinical and veterinary applications: 25 )
Opht hal nol ogyWOAR7#d8% ease in vision or blindness can be calf§EtfFAISN054% ° 1y 5

nunber of conditions characterized by abnormal bl ood vessel growth
or neovascul ari zation. These include corneal WO 97/ 16197
PCT/ CA96/ 00549 - 77 -

neovascul ari zati on (caused by chem cal &¥Zghysical irritation),

corneal infection, corneal graft rejection, neovascul ar gl aucom,
macul ar degeneration, herpes virus keratitis, and di abetic
retinopathy. The liquid cartilage extract could act 5 upon these
clinical conditions by inhibiting the formation of new bl ood

vessel s, and by reducing tel angi ectasis and

2000

1000 4 —T—

BLOOD VESSEL AREA (m2)

CONTROL TREATED WITH
CARTILAGE

Fzee— _ 5
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i nfl ammat i on. Wwund repair: Wund repair involves a conplex

interaction 10 between cells, _biochem cal nediators, extracellular
mat ri x nol ecul es, and the cellular mcroenvironnent. After full-
t hi ckness woundi ng, granul ation tissue (fibroblasts, capillaries,
and inflamatory cells) first grows fromthe wound edge ina
characteristi WOS#gI&hce. Fibroblasts begin to migrate 15 PCTIGA608S#: wound
space from connective tissue at the wound edge Wi thin 24 hours. As
t hey nove, fibroblasts produce matrix nol ecul es (col | agen and
gl ycosam nogl ycans), which form an 6/2&¢tracel lular matrix. The first
capillary buds can be seen in the perfused mcrocirculation at the
wound edge as early as 18 20 hours after woundi ng. These buds grow into
t he wound space and provi de the new capillary network for the wound
connective ti ssue. Fibroblast proliferation and mgration and
capil.l ary gromh continue as a unit until the wound space is
conpl etely filled with new tissue. Sone wound repair conditions that
are 25 conplicated by overexpression of granulation factors, such as
hypertrophic scarring and the healing of the skin of badly bur ned
person, could benefit of the admnistration of liquid [E]
|
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- 18 - _ cartilage extract (orally or topically) since decreasing the
angi ogeni ¢ process woul d sl ow down the process of wound heal i ng.
5 Papul osauanous skin di sease: The beneficial effect of liquid

cartilage extract on psoriasitic |esions suggests that other )
di seases havi WP ¥0698n characteristics could al so profit ofPCT/CA9/0349cal or

system c adm nistration of the liquid extract. The papul osquanous
skin di seases are characterized by red to 10 vi ol aceous papul es and
pl agues that result from thickening of t he epiderm s and/ or
underlying dermal inflammation and include psoriasis, Reiter's
syndrone, pityriasis rosea, |lichen planugszes pityriasis rubra pilaris,
secondary syphilis, mycosis fungoi des, and ichthyosiform eruptions.
15 Al opeci a: ghg,ligature of small lateral arteries driving blood
flow-to the scalfi has begn successful to prevent hair |oss caused
by androgen overgxposure‘ Local applicati igui d cartil age
extract on sone ;pgiqngb# the scal p coul d prevent hair | oss by
decreasing the ngcular metmork and consequently
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t he exposure to hornones. Veterinary applications: Solid and/or

liquid cartilage extracts pay be administred to animals for the
sanme therapeutical and 25 cosnetical applications that have been
descri bed for humans. WO 97/ 16197

PCT/ CA96/ 00549 - 79 -

NON- ANTI - ANG SEEWQ9EFFECT Acne: EveRCT/OARS88P84%Ccne i s
not to the inventors' know edge, 5 classified as a disease or disorder
havi ng an angi ogeni c conponent, it was nevertheless tenpting to
test the liquid cartilage extract in patients so affected on the
basis that the liquid extract is also anti-inflanmtory. For
experimenting the cartil age extipebgin patients affected by acne,
the 10 fOOQowi ng gel formulation was nade: CARBOPCL 1. 2%
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Purified water 77.2% NaCH 0. 3% PHENOXETOL 0. 3%

15 TWEEN 80 0. 3% Liquid cartilage extract 20.0%
40 X Al oes extract 0.5% The liquid cartilage extract contains
9-12 ng/m of dry wei ght. This fornul ati on shows a renarkabl e '
| nprovenent of the 20 aspect of the skin of patients affected by nore
or | ess severwo9merw? forns of acne (inflammatory acne andCTyCA95/0058Trie) .
Fi gure 25 shows the significant inprovenment of the condition of a
pati ent suffering of acnea when treated with the topical liquid
extract contai ning vehicle during 12 weeks. 25 These
results may be due to an anti-angi ogeni cgeidgct (thus revealing an
angi ogeni ¢ conponent in acnae), or they nay be due to_ astiwey
i ngredi ents that have an effect other than WO 9_7}“16197\'
PCT/ CA96/ 00549 - 80 - ]
anti -angi ogeni c Qan ant®-Rgof€amatorw effead, for exanple). A !
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the results obtained in the above clinical trial show the gr eat
potential of the cartilage liquid extract in the treatnent of

angi ogenesi s-dependent and/or inflamuatory di seases. The anobunt 5 of
cartilage extract as well as the fornulation thereof may be vari ed
at wll to fulfil specific needs. One can note that, on a
protei c cont ewbolsaes, the topi cal and all other cowrpvEaAbéanss® may
contain a w de range of doses of the cartilage extract. Anmong t he
three specific 10 categories of cases tested, very different dosages
and/ or fornul ati ons have been ps5g6 Skin irritangy,
Si nce angi ogenesis is often associated to Inflammtion in 150 nEEFrous
di seases, it would be desirable to assign each acf]ﬁ?ty
separately in the cartilage extract. 1In this regard, L a skynl
irritation nodel erein no angi ogenesi s i ggsSuspected to ofcur has
been.chosen to tesk the extract for its ant i nfl apmas ory d
soot hing activity. Ni ne volunteers with a\\0 hi st ory| of ski
sensitivity to Bal sa Peru were chosen f t he study. t est
conmpounds were as follows: 1. 1 ark cartilape 50% jpf D- MEM
medi a 2. 1X SharK cartil age 20% i MVEM medi a_ u» 3.
1X Shark cartilage 10%in D MEN nedi a = -
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25 4. Cola nitida (Indena) 10% Hydro-al cohol 1:1.

The_4 test conpounds were applied on the ventral forearns of the
panel i sts. The material was allowed to absorb for WO

97/ 16197 ' PCT/ CA96/ 00549

- 81 - twenty mnutes and then Bal sam of Peru, an irritant, was
applied on thavoestsiswites. Skin irritation was neasured in PCT/CA%0&49E Of
i ncrease in skin redness. The degree of redness was nmeasured with a
M nol ta Chromaneter and conpared with the 5 positive and negative
controls. The positive control was the yz,2¢ colour of skin treated with
Bal sam of Peru al one and the negative control was a skin site
treated with col a sol ut¥on and chal l enged i ke the test products.

Statistical significan s gal gul gt ed, vi ai| edypropability
T-test. Figure 26 1_06%‘3 %oﬁ&a&é%@f&%% i-g;. -?—-?Shar k
cartil age was 58% a 60% as antr-igkItant at 20% and 10%
concentrations, mspectively. There was no dose-response effect.
These resy+9.3 ffest that the cartilage extract contains anti-

i nfl ammat ory and soot hij® activity which is renote from an
66 H e e S e
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15 anti -angi ogenic effect. Cancer: A femal e patient
53 years old was diagnosed a |large cell non- Hodgkin's . | ynphoma _of
the B type. CAT scan analysis 20 reveal ed adenopat hi es around the
carotid and the jugular vein (2.5 cmin dianeter) and a vol um nous
adenopat hy over the right renal hilus. The patient refused )
chenot her apy wodneased t he liquid cartil age extracPCTEARIOSEH ot
(Cctober 1993)(daily oral dose of about 75 ng of dry weight/7 m of
extract, equivalent 25 to about 1-1.5 ng/ kg of body weight/day). Three
nont hs | ater (January 1994) CAT scan anal ysis reveal ed adenopat hi es
in the neck conpletely resorbed?vﬁashbvenber 1994 t he abdom na

WO 97/ 16197 PCT/ CA96/ 00549

- 82 - adenopat hy has decreased in volune by 75% The disease is
stable since and the patient feels in good health. This result
suggests that sone non solid cancer may al so ' respond to the
anti-tunoral activity of the liquid cartil age

h
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H 100 % 100 %
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5 extract. Barrier protection of the skin: A
panel _of sjix healthy volunteers participated. in the study. The _
panelists received a creamcontaining the liquid 10 cartil age extract
to be applied on the right forearmand the vehi cul e only to be
applied on the left forearm tw ce a day for four weeks. )

The panel i st sweaéPenal e, ages 21-45, with no evi dence PCT/CA96PO0S4T ut e or
chroni c di sease including dermatol ogi cal or 15 opht hal nol ogi cal

probl ens. Subjects exhibiting current sunburn, rashes, burn marks,
etc., which might interfere with eval uation of test results, were
excluded fromthe study. The test site 13/ was devoid of warts, nevi,
nol es, sunburn, suntan, scars and ég?ive derrmal | esions observed
upon exam nation. On the day of 20 the test, the panelists were
instructed to refrain from using any |lotions, creans or other
products on the face. During the course of neasurenents, the
panelists were equilibrate for at | east 30 mnutes prior to testing
in a controlled environnent : of 20-22 [err]C tenperature and 40%
relative humdity. 25 The test site was the right and left volar
forearns. A small area (3.5 cmX 7 cm was nmarked on each arm and
basal transepi dermal water |oss (TEW) neasurenents were obtained

*P=0,014 COMPARED TO H20
+p=(,008 COMPARED 10 H20

(WLCOXON SIGNED-RANK TEST, PAIRED)

AR Ko B
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WO 97/ 16197 PCT/ CA96/ 00549

- 83 - fromithree sites within this area (Pinnagoda et al. (1990)
Contact Dermatitis 22: 164-178; G ove (1994) in The effects of agi ng
in oral nmucosa and skin, Ed. Squier & Hill, CRC Press, pp 124-125)
5 A sticky (Tuck) tape was used to cover the test area and,

after a firm Wools197n both directions, the tape was peel edpefitassnossd -
(Elias (1993) J. Invest. Dermatol. 80: 044s-049s). Atotal of 5
strippings were obtained. TEW. was reco gain. Strippings

foll owed by TEW surenments were cont/ in groups of 5. 10 The
strippings were stopped when the TEW. approached g 18 GMerr]/H.
TEW. was neas %Og ain at the end of the |ast stri ppi ng sequence.
The nunber of U’gr i ngs required to damage the skin barrier was
cal cul ated by awti t he nunber of maxi mum strippings for each arm
at each tine p hat exhibited a 15 TEW. qf 18 GMerr]/H or nore.
The results wege anpl yzed for statistical |§ignificance between
treatnment at vediou

tinme poi nts versus bagel ine ugypg the one
tailed rank cogf i
O
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test.. Vehicle treated armdid not appear to exhibit nmuch 20

i Npe-everert—si-nceonly 26% and 21%npre stripping was required to
damage skin after 2 week and 4 week treatnents, respectively. There
was a significant inprovenent (p < 0.05) in barrier condition of
each of the panelists after treatnment with liquid cartil age extract
product for 2 WA&kBINeeks when 60% and 25 55% nor e St r ipeRiCAgE 0SB €
required to disrupt skin barrier (Figure 27). WO

97/ 16197 PCT/ CA96/ 00549

- 84 - Therefore, liquid Ci tg%?ge extract has proven to be
useful in strengthening skin barrier ag it physi cal damage.

Eczema: 5 Adbe || i-pruprd rtilage extract was tested in beauty sal on
on the basis of itsEabillijjyl{t ogdecrease the the inflanmmatory - | esi ons
caused by eczema. TITe de tijci dn applying the liquid
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extract-containing creamsuffers since many years of chronic eczenma

in her hands. Interestingly, the uses of the cartilage- 10 cont ai ni ng
cream decreased significantly the expression of eczema i n her hands.
She is now using successfully the cartilage-containing creamto
prevent the expression of eczena. Warts: 15 A 36 years
old fermal e Wi wWoenbisstory of plantar warts was t I cRCRICAPS/00549
dermat ol ogi st for alnobst three years to control wart progression
and associ ated pain. Arong the treatnents - there was liquid
Nitrogen, Salicilic acid (40%, Anaerobia, Nitric acid, and
sul furic acid. These treatnent were generally 20 every week for a
duration of three nonths and the resul {8/®&& e almost nil. In March
1996 she applied daily (5 mnutes) the shark cartilage liquid
extract directly on the warts; two weeks | ater a pink zone of new
epiderms formed around the warts; the followi ng week wagds were
gone. Therefore, this result suggests 25 that the liquid cadil age
extract may hgelp 1n the treatnment of warts. Lg}'
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- 85 - O her potential clinical and veterinary applications:

Gaft rejection: Inflammation is one of the mpjor factor i nvol ved in
the nortality of transplanted cells. Therefore, tissue graft could
benefit fromthe anti-inflammtoty 5 conponents present in our shark
cartil age | i (wOd7/B6197 act . Mul tiple sclerosis: The PCTwag6/549 -

mul tiple sclerosis are unknown. The tissue response has
features of an i mrunopat hol ogi ¢ process, w th perivenul ar
nononucl ear cell 10 infiltration and absence of any overt

hi st opat hol ogi ¢ evi dence of an infection. Matrix netall oproteinases
are inportant factors invol ved Mr2€f| ammat ory response. Since
l'iquid cartilage extract is a powerful inhibitor of matrix

netal | oproteinases it may be useful in the treatnment of 15 ltiple

scl erosi s. Fi brosis: Current concepts suggest that fiéggsis
ressenbl es g, weading to

t he Jeplacenent of normal tissue with scar. Most fib it reactions
20 - appear secondary to traumm, infection, inflanmation
unknown reagsons, nmay have a genetic conponent. Typically T
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is overproduced and induces the proliferation of fibroblastic cells

and_the overproduction of collagen. Since an excessive deposition of
collagen is the hallmark of fibrosis, we suggest 25 that |iquid
cartilage extract which can delay the formation of granul ati on

ti ssue could have long termbenefits in suppressing fibrotic
reactions. WO 9716197 WO 97/ 16197 PCT/CA96/00549

PCT/ CA9/ 00549 - 86 - I nf | ammat ory
bowel disease: The etiology of inflammatory bowel di sease is
unknown, but abnormal intestinal imunity is involved in the

pat hogenesis of Crohn's disease and ul cggapbpve 5 . colitis. Micosal
nononucl ear cells display altered anti body producti on,

proliferation, cytotoxicity and cytoki ne synthesis (FGF, PDGF, EGF,
TNF). Liquid cartilage extract has shown anti - inflammtory activity

and t.hen oral admnistration may prove to

be hel pful in tHe
t her apeuti cal | di-sease

CA U CA A U V JUVV

-

T _10C

0.0150 -
0.0050 -
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Heart di seases: Endothelial dysfunction of coronary resistance

vessel s can account for abnornmalities of the coronary

m crovascul ature and possi bly myocardial ischem a and chest 15 pai n.
At a cellular Ilevel, endothelial dysfunction is associ at ed
W th reduced expression of nitric oxide (NO, an

endot hel i um davo yed197el axi ng factor. NO synthesis all ows thecricagenosss
vascul ar systemto naintain a state of vasodilatation thereby

regulating arterial pressure. A deficit in endogenous synthesis 20 of
NO contributes to such conditions as arterial hypertension,

pul nonary hypertension and heart disease.;géogave prelimnary

results fromcultured endothelial cells that the Iiquid cartil age
extract increases NO production. The liquid extract m ght
therefore, through NO, prove to be helpful in sone heart 25 di sease
condi.tions as well as ih-pedi &@ic patients wth congenital heart
di sease conplicated g pul noffaryjartery hypert ensi on.
WD 97/ 16197 =S PCT/ CA96/ 00549
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Moreover, liquid cartilage extract nmay help to decrease
i nfl anmat i on-associ ated conplications in atheroscl erosis.

SERINE [E===

THREONINE | FEREHE

Scl eroderna: Scl erodernma (Hard skin) is an uncomon di sease 5 mar ked by
increases in fibrotic connective tissue of skin and of ten of
visceral organs as well. It often appears as a hyper ker ati ni zati on
of | ocal i zewlo ousdidm pat ches. Hyper ker ati ni zat i orcracA96/a0s4d ul ar
process in which keratinocytes of the skin fully differentiate and
accurul ate 10 rigid keratin fibers. This skin condition mght |ead
to limted joint mobility if skipdmag periarticuar area is
af fected. Wen addeﬂﬁ(ﬂ@()af FRpCYt e
differentiatiaq ﬂ:@. rcged the liquid JF tilage extract DUP
partially prev Tif erenti atfi jon, or I, Z n, process
Ther ef or e, |qum rfact m ght . ée fﬁ{@lm dkm ki n
condi.ti ons by ®reve m over ccunul ation of fully different|i at ed
ker ati nocytes. Z 1%%00V terinary |appl i ﬂrt ions: Solid and/or I|iquild
cartil age ext r@cb may be a nisfried to animals for the sane
t her apeuti cal @CE 80,00 ftosrretical appl t ¢ati ons that have been dégcri bed
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25 The above tests and trials have shown that the cartil age

extract of this invention may find nunerous nedical WO
97716197 PCT/ CA96/ 00549

- 88 - applications. Among the diverse activities recovered in this
extract, anti-angiogenic, anti-collagenolytic, anti- I nf |l ammat ory
and the i nhi%?q;mgﬁffect on PKC-i nduced di fferenti pti/Ccasss®
particularly esirable in cosnetic 5 applications. Since the
cartilage extract of the present i nventi on has shown an ant agoni st
effect of PKC-nedi at ed cel lular events, and since such antagoni st
effect i s suggested in the art agVGﬁ@;inproving the skin barrier
function, a nethod for inproving the barrier function in mamalian
skin which 10 conprises the step of applying to the skin a conposition
whi ch conprises the cartilage extract and a pharmaceutically
acceptabl e carrier, and such a congositi orm of
this invention. Qther or simlar cofipositior® bncei ved

to be used in a nethod for soothing skin or f§

Fre=. ZIA

Frie J1B
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15 - reducing inflammation in mammalian skin. Inflammation can be
caused by various agents such as chemcal irritant, physica

abrasi on and exposure to ultraviolet radiation. Conpositions and
met hods for inhibiting collagenase in skin are al so cont enpl at ed.
Col | agenase and inflammation are linked to 20 premat ure agi ng
(degradati on @lpg3aklongen), and therefore the ant agopCsicasgiosab 11 es
recovered in the cartilage extract could al so be put to
contribution in conpositions and nethods for retardi ng premature
aging, and for regulating winkles or : atrophy in mammal i an skin. As
causes of wrinkles or atrophy 25 argﬁé%ﬁ%fd, by way of exanples, age,
exposure to ultraviol et radi at i o environmental pollutant.
Topi cal conpositions may conprise an effective anmount of shark
cartilage, to b B WO 97/ 16197

ned for

PCT/ CA96/ 00549 =
each specific appli
contain from about/ G

cartid age extract, argie
phar maceuti cal | y, act

Frie JSI1C

Tk T—— =y |
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5 conpositions may contain an anti-oxi dant such as an agent which

prevents the formation of lipid peroxides in skin. Exanples of such
anti - oxi dant are tocopherol, tocopherol derivatives, ascorbic acid,
ascorbic acid derivatives and BHT. The conposi tions can be
conpl enented with anti-inflammatory agents 10 | i ke a phosphol i pase A2
i nhi bitor or WRYA693nical |l y-derived anti-irritants PCHCAORHY
green tea extract. Topi cal conpositions may take diverse forns
such as sol uti ons, suspensions, lotions, tinctures, gels, creans,
sprays, enul sions, sticks, ointnents or |iposones (at | east a .
portion. 15 "of the liquid cartil age @VE€Et being present in |iposomes).
Q her cosnetic applications include dark circle around the eyes and
skin barrier function. 20 CONCLUSI ONS The process of
t he present invention has been denonstrated as one that provides
for the production of cartil age extract f | val ue.
The shark 25 t_'_Jcart|4I5agb extracts producéd%ysm gﬁAg%aénggﬁ
conprises a o mih rpl i gé% of activi ttC@NﬁR@gover ed in good
yi el ds. Ehe 03r5t i]a tracts, a!rt iqularly the 3¢]UI d extract and
E = ]
DS 30+
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WD 97/ 16197 _ PCT/ CA96/ 00549

- 90 - fractions thereof have a great potential since they are non-
toxic to normal cells while they are effective in a |arge variety of
di seases or conditions. For all predicted applications (from
ophthalmc drops to 5 der mat ol ogi cal and cancer drug formulations), it
is presumed WO97161%at a nininal final protein concentratiRGT/6496(0p¥9t ot al
liquid extract could be very low (fromabout 0.01 ng/m ). This | ower
range of doses depends on the accessibility and on the per neati on of
the active ingredients to the site Oféééﬁégn as 10 wel |l as on the
efficient capture of these ingredient t he sensitivity or
response of the tissue to angi ogenic inhibitors. The highest limt
of the final protein concentration in- formul ati ons for sone
applications is not currently known. The hi ghest fi nal
concentrations tried were a topical 15 adm ni stration of about 9 ng/m
of proteins in the formnulation for the psoriasis cases and an oral
adm ni stration of about 12 ng/mM in the dose unit of 7 ni
adm mi stered daily in the cancer

30 1
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cases and 21 m in the arthritis trial. The shark cartil age

liquid extract may |ose sone of its 20 activities when lyophilized.
However, the addition of stabilizers or protective agents as
known in the art prior to | yophi li zati on may preserve sensitive
activities and nake possi bl e the adm nistration of higher doses of
the cartil age extract in the dry state. 25 REQUI RED -~
NATERI AL WOmSWg Uor s Y > V0 97/ 16197 rreAsaltdes
PCT/ CA96/ 00549 - 91 - - Sur gi cal
I nstrunent s - Meat chopper -Pl asti c bags -l ndustria
bl ender (Waring 3-speed bl ender bought from Fisher 5 Scientific)

-A system of purification of water (iqgspg&;osnnsis and 0.1 [err]m

Fre=—a5P
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filtration; Continental Water System nodel PRE 2202, seri al . nunber

91089, Mdulab Bi oscience RQ Polishing System bought from Fi sher
Scientific, Montreal, Quebec). This system 10 provi des an _
apyrogeni c water of high quality. - A precision balance Mttler,
series AE bought from Fi sher Scientific -Centri fuge Sorval |
RC- 285 bought WO ¥fis1Pont Canada -Centrifuge CEPA. PECA%MR03Ry| on
pocket of a porosity of 1 [err]M ' -An autocl ave (automatic vapour
sterilizer Sanyo, nodel NMAC 350P) - Nal gene 500 mi
containers sterilized at 132[err]C for 10 m nutes and dried for 35
m nutes 20 -Conical filters of 24 yhp porosity Wat man Reeve Angel
-Utrafiltration colum (Ml ecular weight cut-off: 500 kDa and 1

kDa when applicable; Surface: 25 square feet; Flow 130
L/mnute; Inlet pre re: 30 psi; CQutlet pressure: 5 psi;

bought from Koch&&MY ahe S ms Inc., WImington, MA, USA) 25
-Sanitary centrifygefpum ( rch I ndustries, nodel ACE-S100, type
A) for providin |/ minutg flow
) rp gg 1676’_ g 60%
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WD 97/ 16197 : PCT/ CA96/ 00549 - . :

- 92 - st-eriH-e—hut an1nar fl ow hut NuAire bought from Ingram &
Bel | | 1i pack-60 [err]msterile filters: . =Sterile

cl ear or anbeu Hl mHEH H) ' H“IS - Concemtratror DG 10 Anicon .

- Rot of or Bi or L - Ami con f{iTHI®SHEBT PiEOpesy PY30 and Sl OY100
of cut-off val Ues of 10 30 and 100 kDaaﬂqg@gﬁctlve y ' -FPLC
Phar maci a 216007 (conputer Pharnacia 2160#% thAnd S-300 26

nm 60 cm ( Phar maci a) - Super ose S—12 10 nn130 cm ( Phar maci a)
-Lyophilizer Labconco 10273 A _ 99 - This invention has been

descri bed herei nabove, and it 15 - shédl d be appreciated that it would

be well within t abi it . . _and t he per.son skllled
P the art. it hout - An ' dneirangiodliitd FasTEliEE txlkatly pRRrEEE

di scl osure, to brin dlflcatlons'by repl aci ng sone el enents of
this invention as the proceﬁﬁzég) 2-hei r equi val ents, which woul d

achi eve the same 20 goal thereof These obvious variations are deened
covered by this application.

18. A composition for.treating diseases or conditions
5 having one or more cémpdnents selected from the group
consisting of - tumour proliferation, angiogenesis,
inflammation and collagenolysis, which comprises an
effective amount of a cartilage-extract defined in any
one of claims_. 13, 14 and 15 and a phafmaceutically

10 acceptable vehicle.

19. A composition for treating diseases or conditions
having a collagenolytic component, which comprises an
effective amount of a cartilage extract as defined in

15 claim 16.

20. A composition for treating diseases or conditions
having an angiogenic component, which comprises and
effective amount of a cartilage extract as defined.in
20 | cIlaim 16 of '17, or a combination of - the cartilage

- extracts defined in claims 16 and 17.
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93 -

VWhat is clainmed is: 1. A process for the obtention
of a liquid extract of cartllage having a substanti al portlon
af the 5 bi ol ogi cal Iy actiye hydrosol uble conponents present in
intact cartilage, which Conprises the follow ng steps: C a)
honogeni ge i n an aqueous HOf—~-A ditions
corrpat | Jyﬂmmm m"" ‘m preservation of tE"l%BEﬂ W\SOBEENa d
bi ol ogicdl |l ¢ 10 * ive conponents until {he caMBERLABER: i s reduced
to , partlcles mhose size is lower than or equal TO .
about 500 J[err]m.resulting in a n1xture of particles and of a
crude liquid extract having said 100 “biologically active

conponent s;

15 b) centrifuging B said, honogenate to separate

particles from thel cr AecOMRRE L on ragdefined in clain)l§ whieh sepkeating
the crude liquid extract so

10

15

20

1ntraper1toneal sub-cutanecus, ocular, nasal, oral,
rectal, sub-limgual, intra-muscular, intradermal or

transdermal use.

22. A compesition as defined in claim 18 which is a

topical composition.

23. A composition as defined in claim 22, wherein said
cartilage extract is added to achieve a final solid
weight content of about 1 to about 50 wmg/ml of

composition.

24. . A topical composition for treating acnae comprising
about 2 mg of the cartilage extract a solid Qeight
content of a cartilage extract obtainable by a process
as defined in any one of claims 7, 8 and 9 per ml of
composition aé a therépeutically effective ingredient in

adjunction with a pharmaceutically suitable vehicle.

25. A topical composition for treating psoriasis

comprising about 30 - 50 mg of the cartilage extract a

This Sheet Has Been Re,p

LT —————




L.
+

as$ to obtain a final Ii qui d extract containing ' cartil age

mol ‘ecul es having—a—olecutar—wei ght | ower 20 than or equal to

“about 500 Ki and d) concentrating:- said
e oot TR erevr sty o
' : | THIS SHEETQHAS __

bi ol ogical |y
active hydrosoluble conponents of said final liguid REPLACED ekt ract

occurs. - 2. A process as defined in C ; erelin sald 5
conditions conprise a working tenperature conprised bet ween about 0
to 20[err]C for step a) and between abo aP to 10[err]C for steps
b), ¢) and d). 3. A process as defined in Caim1, wherein said
10 condi tions conprise .a morkln% p@ raqging from about 6 to

about 8 for said e ight, iGrent © rtllage extract obtainable

by a process as defined in any one of claims 7, 8 and 9
per ml of composition as a therapeutically effective
ingredient in adjunction with a pharmaceutically

5 suitable vehicle.

26. A coﬁposition for treating cancer which comprises
a therapeutically effective amount of a cartilage
extract obtainable by a process as defined in any one of
10 claims 7, 8 and é in adjunction with a pharmaceutically

suitable vehicle.

27. A composition as defined in claim 26, wherein said
cartilage extract is dosed to achieve 0.01 to 200 mg of
15 total dry weight of said extract per kilogram of body

weight of a patient.

28. A composition as defined in claim 27 which is a
composition to be administered orally or sublingually to

20 a patient in need of such treatment.

' EPLAcmem %EET
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4. A process as defined in Caiml, V\/nerein step a) is per f or med
within 15 minutes fo 24 hours—15 . A process as defined in

C ai m 4, wherein st mfmnmithnlSmnMestdm?H&
6. A process as de?ml mmlmle"mﬂ! wherel n said 20 cartilage and .
aqueous sol ution are 4 ncpropokrtTo Kilogramfor | east
about 1 liter. 7.
process as defined. in Claim1, .wherein said REPLACEMENT %ﬁE‘E:& step d)
perfornmed by filtrating said final |iqui ex@baﬁmb%@ a nbr ane
havi ng a nol ecul ar wei ght cut - of f9%at u SKDa, wher eby
nol ecules 5 havi ng a nol ecul ar wei ght | owgr than the cut-49ff val ue
are renoved. What is claimed ia:

1. A process for the obtention of a liquid extract of

cartilage having a substantial portion of the
5 bioclogically activ¢ hydrosoluble components present in
_intact cartilaga, which comprises the following steps:
a) homogenizing the cartilage in an aqueous
golution in conditions compatible with the”
preservation of the integrity of said biologically
10 active components until the cartilage is reduced to
particles whose size is lawer thap or equal .to’
about soo:pm;'resulting in a mikture of particles
and of &a crude 1liquid extract having said
biologically active components;
1s b) centrifuging said homogenate to separate
particles from the crude liquid extract; |
c) further separating the crude liquid extract so
as to obtain a final 1liquid extract containing
cartilage molecules having a molecular.weight lower
20 than or equal to about 500 Kilodaltons (KDa); and
d) concentrating said final liquid extract,

whereby no substantial loss of said bioclogically

o

A
i's



8.

A process as deLLned_Ln~€LaLn¥4——mherein said _concentratlng step

d) conprises |lyophilization of said 10 -y

9. A process as def mﬂ |wjl@<llm Ily\/nerel n s GprLAttMth |TI i zation
is perforned in stlabi I'rzers or prqtective
agents added to sald I|qU|d extract in ? ufifilcient to
| nprove the preservation of the integri of sal d biol ggijcal |y
‘active conponents. 10. A process as def i‘red—+r——etatm8 ¢r 9,
wherein said 20 cartilage is harvested fronph shark.

- 96 - 11. A process for the obtention of a Trquid exiract of

shark cartil age havi ng antl-collagenolytPé and anti - angi ogeni c

hydr osol ubl e conponents present in intact

1a

15

20

active hydrosoluble components of said final liquid

extract occurs.

2. A proceas as defined in Claim 1, wherein said
conditions comprise a working 'temperature comprised
between about 0 to 20°C for step a) and between about 0°

to 10°C for steps b), c) and d).

3. A process as defined in Claim 1, wherein said
conditions comprise a working pH ranging from about 6 to

about 8 for said aqueous solution.

4. A process as defined in Claim 1, wherein step a) is

performed within 15 minutes to 24 hours.

5. A process as defined in Claim 4, wherein step a) is

performed within 15 minutes to 1 hour.

6. A proceas as defined in Claim 1, wherein said
cartilage and aqueous solution arxe in pxoportions of 1

Kilogram for at least about 1 liter.



cartil age, whi ch—eonprises the faol | OWi ng steps; 5 a)

honmogeni zing the cartilage in agueous, R solution in
condi tions conpatl ” n Ris he integrity
of sai d: bi ol ogi cal l B"ﬂ"l"/“l, mﬂ mm ive conpo e #m MEJ( rtilage is
reduced to t'i cfes* whose si ze i ﬁ fJ?ian or jequal to 10
about 500 [err]m resultlng in a mxture of art' - APR 1998 and of a
crude liquid extract having said bilalagical ly acfi ye

conponent s; b) centrifuging said}honbgenate to sepfrate
particles fromthe crude Iiquid extract;qg15 e—furt hef separating
the crude liquid extract so as to obtain a final liquid extract
cont ai ni ng artilage_nol ecul es haV| a_no] ecul ar welght ower
than or equal to abouplﬁﬁﬁéﬁq%daFtéﬁs )F edn™L %f S 7R %ng

said final liquid

119} |
wei ght cut - of f \98%’855‘ 1ng" step”d) &ﬁoﬁeﬁnﬁr@ﬁa[}’s’n j}/];rrf%‘tainr&o saia”’

final liquid extract on a membrane having a wmolecular
weight cut-off value of about 0.1 KDa, whereby molecules
S having a molecular weight lower than the cut-off value

are removed.

8. A process as defined in Claim 1, wherein said
concentrating step d) comprises lyophilization of said

10 final liquid extract.

9. A process as defined in claim B8, whexrein said
lyophilization ia performed in the presence of
stabilizers or protective agents added to said liquid
15 extract in an amount sufficient to improve the
preservation of the integrity of éaid biologically

active components.

10. A procass as defined in claim 8 or 9, wherein said

20 cartilage is harvested from shark.



- 97 - raction conpri sing nol ecul es
t of about ~about Q1 KDa. 5

NI SHEEP 25

h

12. A process for t
cartil age having ant resent in
intact cartil age, whi ch corrprl sed I ov%'é‘n stegg '

a) honpgeni zing the cartilage in an aqueous 1 APR 889t

conditions conpatible wth the , reservati on of
of said biologically active conmpongnts until the carftilage is
reduced to particles whose size is al to

about 500 [err]m resulting in a mxture 6%'bartic|es 15 and of
a crude liquid extract havin sai d bi ol ogically active
conponent s; 11. A ppyceantfoF ddih PLEENGIRBNBGehal b1 seopfarante of
particles fromthe crude liquid extract; %i further separating
the crude liquid ékﬁr&ctc%ﬁf-ll?@e having aBtioceblagenalytiml apdqunti-
extract containing cartilage nol ecul es having a nol ecul ar

wei ght | ower anglogenlghd}yd@pagdubﬂet FEPORCIEE0 pFesrRl t dAs KOt

osoluble

I n
integrity

cartilage, which comprises the following steps:

s a) homogeniziné the cartilage in an aqueous
solutiogn in conditions compatible with the
preservation of the integrity of said biologically
active camponents until the cartilage is reduced to .
particles whose size is lower than or equal to

10 about 500 um, resulting in a mixture of particles
and of a crude ligquid extract having said
biolegically active componénts;

b) centrifuging said homogenate to separate
particles from the crude liquid extract;

15 c) further separating the crude liquid extract so
as to obtain a final 1iqﬁid extract containing
cartilage molecules having a molecular weight lower“
than or equal to about S00 Kilodaltons (KDa);
4a) filtering said final 1liquid extract on a

20 membrane having a molecular weight cut-off wvalue of

about 100 Daltons; and



- 98 - d)

filtering said final liquid extract on a

menbr ane having a nol

fractionating S

ecul ar wei ght cut-off val ue of "~ - about 10

cTractn on Oom an_ ani on

s ot ot o ve A GOS0 o RERCAGE G e

chr omat ogr aphy col um;

el utes at between

cartilage extract obtained from shark and produced by|tphe nethod of

any one of clains 1 to 6. 14. A?car1llage extract obtfpined from
shark and 15 produced by the nethod 3f ¢

and g) rgcqv n cti on which
about 0.8°, 1 g 11 rebAPR g8 13. A

™ TT7 5. A

cartilage extract produced by the nethod of claim

5 12.

e) recovering the fraoction comprising malecules
having a molecular weight of about 0 to about 0.1

KDPa.

A process for the obtention of a liquid extract of

shark cartilage having anti-angiogenic hydrosoluble

components present in intact cartilage, which comprises

the following steps:

10

15

20

a) homogenizing the cartilage in an aqueous
solution in conditions compatible with the
preservation of the integrity of said biologically
active components until the cartilage is reduced to
particles whose size is lower than or equal to
about 500 pm, resulting in a mixture of particles
and of a crude liquid extract having said
bioleogically active components;

b} centrifuging said homogenate to separate
particles from the crude liquid extract;

c) further separating the crude liquid extract so
ae to obtain a final 1liquid éxtract containing
cartilage molecules having a moleculaxr weight lower

than or equal to about 500 Kilodaltons (KDa) ;



10.

condi ti ons

consi sting of tunour proliferation, angi ogenesifs

Ar——aht+-c0l-l agenol ytic and anti - angi ogeni c

cartil age ext raﬂ i)duced by the process of claim11.
99 ﬂq c cartilage extr t he
process, of cI a Mﬁm ’ H“H’l 8 A conposi tion ERLWW titddases or

haV|ng one or nore conponents| sgTected Tromhd group

26 APRt I'[gggal ngti on and

col | agenol ysi s, which conprises an effectije amoun ganftil age
extract obtained from shark cartil age a rodtreet—by—tHfe |process of
any one 10 of claims 13, 14 and 9%5_ an a pharmaceutigal ly

accept abl e vehicl e.

10

15

20

d) filtering said final liquid extract on a
membrane having a molecular weight cut-off value of
about 10 KDa;

e) recovering the fraction comprising molecules
of a molecular weight higher thén about 10 KDa;

£) fr#ﬁtionating this fraction on an anion
exchange chromatography column; and

g) recovering a fraction which elutes at between .

about 0.8 - 1.0 M NacCl.

13. A cartilage extract obtained from shark and

produced by the method of any one of claims 1 to 6.

14. A cartilage extract obtained £from shark and

produced by the method of claim 7.

1S. A cartilage extract produced by the method of claim

10.

16. an anti-collagenolytic and anti-angiogenic

cartilage extract produced by the process of claim 11.



19. 'A conposition for treating di seases or condi ti ons .

havi ng a
collagenolytié'conponent which—eonprises an 15 effective anount of a
cartil age- extr cl ai m 16- 20, A conposition
for treating d 3"‘@!"" 1 i ons havj iFF fconponent ,
whi ch conprlses*an ctlve anmount of ct as
defined in claim16 or or a conbingti I fage

extracts defined in clains 16 and 17.

- 100 -

I ntraperitoneal,
sub-1ingual, intra-muscular, intradermal®%r-

21. A conposition as defined in
sub- cut aneous, ocul ar, nasal

22. A conposition as defined in claim18 which is a t opi cal

conposi tion.

10

15

20

17. An anti-anglogenic cartilage extract produced by

the process of claim 12.

18. A compasition for treating diseases or conditions
having one or more components selected from the group
consistiﬁg of —tumour prolifefation, anglogenesis,
inflammation and collagenolysis, which comprises an
effective amount of cartilage extract obtained from
shark cartilage_and produced by the process of any one

of claims 13, 14 and 15 and a pharmaceutically

acceptable vehicle.

19. A compoaition for treating diseases or conditions
having a collagenolytic component, which comprises an
effective amount of a cartilage extract as defined in

claim 16.

20. A composition for treating diseases or conditions
having an angiogenic component, which comprises and
effective amount of a cartilage extract as defined in
claim 16 or 17, or a combination of the cartilage

extracts defined in claims 16 and 17.



23. A conposition as defined in claim22, wherein said 10 cartil age
extract is added to achieve a fimal solid wei ght content of about 1
to about 50 ng/ osition . c

conposi tion for Iﬂﬁ"ﬂ Huﬂ ﬂvonprising 15 05 338
cartllage extractr acso cont ent jof a cartllage xfract as

defined in any one of. clains 7, 8 and 9 pe

2 6 oAPR899s) t§ on as a

therapeutically effective ingredient in adjunctipnjw th a
pharmaceutically suitable vehicle. 20 2p. A topical conpdsition
for treating psoriasis conprising about 8 50 g of thejcartil age
extract a - - - 101 - solid

wei ght content of a cartilage extract as _defined

21. A composition as defined in claim 18 which is for

intraperitoneal, sub-cutaneous, ocular,

rectal, sub-lingual, intra-muscular,

transdermal use.

nasal, oral,

intradermal orvr

22. A composition as defined in claim 18 which is a

topical composition.

23. A composition as defined in claim 22, wherein said

10 cartilage extract is added to achieve a final solid

weight content of about 1 to about

composition.

—

50 mg/ml of

24. A topical composition for treating acnae comprising

15 about 2 mg' of the cartilage extract a solld welght

20

content of a cartilage extract as defined in any one of
claims 7, 8 and 9 per wl of composition as a
therapeutically effective ingredient in adjunction with

a pharmaceutically suitable vehicle.

25. A topical composition for treating psqoriasis

comprising about 30 - 50 mg of the cartilage extract a



in any one of clains 7, 8 and 9 per ml of conposition as a

therapeutlcalIy—e%%ee%fve—fﬁg+ed+eﬂt I n adj unction : wth a
pharmaceutical ly suitable vehicle

cancer which CO t!llw l!u IIJ,,U"ILI;W her apeut i cal IZS ¢ £ am&@lmifﬁ t;eati "
cartil age ed in any one of ¢lainms 7, 8 ang in

adj unction with a pharmaceutically suitable vehi ¢l & 2 BO0APR 1993 { 2I7. A

DAS )

174

conposition as defined in claim26, wherein said cartil apet extract
is dosed to achieve 0.01 to 200 ng of tofal™ary Wergnt aid
extract per Kkilogram of body - % ht of alpatient. 15 28. A
conposition as defined in claim27 which I's conposition to be
adm ni stered orall sub] i ngual | atient in need of such

t r eat ment . OBOdeZyelg e ﬁgge%F %ﬁc%r??f%&ﬁ? t%ﬁﬁﬁaeﬁs%ﬁﬁégégp any
one of clainms 13 to 15 in the making_o qfdlcatlon 8 eatlng

i nfl ammati on. in any one of claims™ 7, an per ml o composition

a-therapeutically effective ingredient in adjunction

with a pharmaceutically suitable vehicle.

26. A composition for treating cancer which comprises
a therapeutically effective amount of a cartilage
extract as defined in any one of claims 7, 8 and 9 in
adjunction with a pharmaceutically suitable vehicle.
10
27. A composition as defined in claim 26, wherein said
cartilage extract is dosed to achieﬁe 0.01 ta 200 mg of
total dry weight of said extract per kilogram of body
weight of a patient.
15
28. A composition as defined in claim 27 which is a
composition to be administered orally or sublingually to

a patient in need of such treatment.

20 29. The use of a cartilage extract as defined in any

one of claims 13 to 15 in the making of a medication for

treating inflammation.
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one of clainms 13
angi ogenesi s.

any : one of
I mprovi ng the ski

of a cartilage extract as defined in any 10
t he maki ng of a medication for : soot hi ng

33. The use of a

13 to 15 in the making of a nedication_f

manmal i an ski n.

ilage extract as defined in any

to 15 in the naklng of a nedi cg phi bi ting

5 of a cartllcggﬁiAbENEWTéSHﬁET ned in

MBI ol ey,
e o

o0 15 in

cartilage extract as defined i#f any one pf clains
] reducing rnfrtrammation in
34. The use as d%fined in claim33, wherein said

inflammation is cgysedThg QQ S|gal abr

cargsiage extract as defined in any
one aof claims 13 to 15 in the making of a medication for

inhibiting angiogenesis.

31. The use of a cartilage extract as defined in any

one of claims 13 to 15 in the making of a medication for

‘improving the skin barrier function in mammalian skin.

10

15

32. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for

soothing mammalian skin.
33. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for

reducing inflammation in mammalian skin.

34. The use as defined in claim 33, wherein said

" inflammation is caused by physical abrasion.

20

35. The use as defined in claim 33, wherein said

inflammation is caused by chemical irritant.



20 35. The use as defined in claim33, wherein said
I nfl ammation is caused by chemcal irritant.

- - efined in claim L T
oV on | RUTRAMBIOERNES 75 17, | m BEPLAGEMEN) SHEH | o of

a cartllage ext'rat hs MYefSindd in any 5 ome|ofp &1 APREI99® o} 15 in the
maki ng of a nedi cation for I nhibiting CXIIagenase activjtly in
mamal i an ski n. 38. The use of a cartifl defined in
any - one of clains 13 to 15 in the nmaking of a nedication for 10

for regulating winkles or atrophy in ggalian sKi n. 39. The use
of a cartilage extract as defined in égg B one of clains 13 to 15 in
t he maki ng of a nedication for reduci ng . acne in mammalian skin. 15

36. The use as defined in claim 33, wharein esaid

inflammation is caused by ultraviolet irradiacion.

37. The use of a cartilage extract as defined in any
5  one of claims 13 to 15 in the making of a medication for

inhibiting collagenase activity in mammalian skin.

38. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for

10 for regulating wrinkles or atrophy in mammalian skin.

33. The use of a cartilage extract as defined in any
one of oclaims 13 to 15 in the making of a medication for

reducing acne in mammalian skin.

15
40. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for
treating psoriasis in mammalian skin.

20 41. The use of a cartilage extract as defined in any

one of claims 13 to 15 in the making of a medication for

retarding premature aging in mammalian skin.
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40. The use €¢~a=€a¥$44éﬁﬁ%£9446ct as defined in any e of clains
0 15 in the nmakin j asi s i

13 t medi cation for asis in
manmmal i an Skl Il "I!I')ﬁlwmlﬂll The use of a ca REP&&C%EN EEQS defined in
any 0 15 in the nmaki.pg|of a nedicatipnjfor
retarding prenature aglng *i n"mammal i an ski n. 26 APR 1999

- 104 - 42. The use of a cartilage extijag¢t as defined | nf any

one or clainms 13 to 15 in the maki ng of a nedi gatTomfor [ reating

di seases or conditions having one or nore conponents sel efted from
the group consisting of tunmor 5 prol L§gration, angi ogenesi s,

I nfl ammati on and col | agenol ysi s. 43. The use as defined

Lﬂecgrawpﬂ wherghn Sahd use of di 36389328k 6QRCLEECDS AREinekeqheddyom

one of claimg 13 to 15 in the making of a medication for
treating diseases or conditions having one or more
components selected from the group consisting of tumor

S proliferation, angliogenesis, inflammation and

collagenoclysis.

43. The use as defined in claim 42, wherein said

diseases or conditions are selected from the group
10 consisting of cancer, papulosquamous skin disease,

arthritis, acne, spider wveins, varicose velins,

periorbital dark circles, hypertrophic scar, alopecia,

eczema, warts, multiple sclerosis, fibrosis,
inflammatory = Dbowel disease, sclerodermia,
15 vasoconstrictive diseases, corneal neovascularization,

corneal infection, neovascular glaucoma, herpes virus

keratitis, diabetic retinopathy and graft rejection.

44. A method ©of inhibiting endothelial cell
20 proliferation which comprises the step of contacting

said endothelial cells with a composition comprising a



T —

10 consi st ; pul osquanous skin disease,

arthritis, ac ﬂﬁ“ﬂr vej ns, varicose veins, - periorbita

dark circrles, , al opeci a, ' . # S,

multiple scl BMEIL " lmsleﬁl S, I nf |§&EGE@ENT SH.E’

di sease, scleroderm a, .15 vasoconstri ¢gtyve giseases Cof neal

neovascul ari zati on, corneal infection, | neo2ecAPR1988 afichne, her pes

Vi rus keratitis, diabetic retinopathy angl graft reject .

44, A nethod of i nhi biting endot hel i al cell 20 proliferation
sald endothelial Icells with

whi ch conprises the step of contacting 1p5 -

a conposition conprising a - 105 -
cartilage extrac : l.n ' : cl ai . nd, 15.
oo A A PR A e ¥ e T,

45. A net hod of

whi ch conprises the step of contacting

15

20

45. A method of inhibiting activated-keratinocyte
differentiation which comprises the step of contacting
keratinocytes wiEh_a compoaition comprising a cartilage
extract as defined in any one of claims 13, 14 and 15.
46. The use of a cartilage extract as defined in any
one of claims 13-to 15 in the making of a medication for
improving mammalian ekin Dbarrier function which
translates into more resistance to transepidermal water

loss.

47. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for
regulating wrinkles or atrophy in mammalian skin.

48. The use of a cartilage extract as defined in any

ona of claimg 13 to 15 in the making of a medication for

reducing telangiectasia in mammalian skin.



extract as
'"he use of a
13 to 15 in the
kin barrier
transepi der mal

keratinocytes with Ition conpri sg
defined in any one of clains 13, 14 and

e A

function which ¢ “ " tPanSlates into

wat er | oss. 15 47. The extract as
defined in any one of claims 13 jto 15 in the maki pjg of a medi cati on
for regul ating winkles or atro in. 48.
The use of a cartilage extract as definegggn any 20 one of clainms 13
to 15 in the making of a nedication for reduci ng tel angiectasia in

mamal i an ski n. . -106 .- . 49,
The use accor difiy' e Q4SS 25 ARERei RO Spip 48 wherein, said

telangiectasia ias at 1least one of spider veins and

varicose veins.

5 50. The use of a cartilége extract as defined in any
one of claims 13 to 15 in the making of a medication for
reducing the appearance of peri-orbital dark circles in

mammalian skin.

10 51. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for

decreasing the expression of eczema in mammalian skin.

52. The use of a cartilage extract as defined in any
15 one aof claims 13 to 15 in the making of a medication for

treating warts in mammalian skin.

53. The use of a cartilage extract as defined in any
one of claims 13 to 15 in the making of a medication for

20 inhibiting angiogenesis in mammalian skin.
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The present invention relates to cartilage extracts and to a method of producing the same. Shark cartilage extracts having anti-
angiogenic, anti-tumoral, anti-inflammatory and anti-collagenolytic activites have been obtained by an improved process. The process
2 comprises the steps of obtaining a homogenate of cartilage in an agueous solution, this homogenate being separated in a solid fraction

indication of a new and non-obvious process.

(SOLID EXTRACT) and a liquid fraction which was further fractionated to obtain a LIQUID EXTRACT having molecules of a molecular
weight comprised between 0 to 500 kDa. The composition of the liquid extract has then been investigated by different ways. Further
fractionation of this extract led to the preliminary characterization of some of its active components. Due to the multiplicity of biological
activities of the total liquid extract, it can be used for lreatmg numerous diseases or conditions such as those having comporents selected
from the group consisting of tumor pmhfemuon. angiogenesis, inflammation and collagenolysis. Several cosmetic applications based on
the capacity of the liquid extract to improve skin barrier function are also under the scope of this invention. These extracts have no
offensive effect on normal body functions. Therefore, these shark cartilage extracts have a very promising therapeutic value. The process
for the obtention of cartilage extracts is simple and efficient. The unexpectedly valuable products obtained by this process are therefore an




