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A method of preventing or reducing the incidence of post—operative adhesions in or associated with a body cavity, which comprises I
| introducing into the body cavity a composition containing an aqueous solution or suspension or gel formulation containing the polysaccharide




WO 99/5816% PCT/GBIY/01306

DEXTRIN-CONTAINING COMPOSITION FOR PREVENTING SURGICAL ADHESIONS

This invention relates to the prevention of surgical adhesions, and i particular t

adhesions tsking place in serous cavities including the peritoneum, the pericardium,

wa

the plura and synovial cavities such as joints and tendons and to adhesions foliowing
spinal and/or cranial operations. Reference will be made hereinbelow to the
prevention of adhesions in the peritoneum but it should be understood that the
present invention has applicability in connection with other serous cavities mn both

humans and animais.

Abdominal surgery is a rapidly changing fieid. Many forms of open surgery are
being increasingly replaced by laparoscopic procedures. Although considerable
immediate post-surgical benefits have been demonsirated to follow from

laparoscopic surgery, the incidence of adhesions has not decreased. The severe

roeasd
LAY

drying of the mesothelivin which results from prolonged exposure of the peritoneum

to dry gzses (pneumoperitoneum of 2-4 hours), may give rise to a higher incidence of

slobal peritoneal adhesions than has hitherfo been encountered in open surgery.

Many gynaecologists with long experience of laparoscopic surgery consider that both

open and closed surgery have equally high incidences of adhesions.

20

WO 92/21354 describes a surgical adhesion as the atiachment of organs or tissues to

cach other through scar fissue. A formation of scar tissue i1s described as a normal
sequel 1o surgery or other tissue injury and is required for proper wound healing. In

sorne cases, however, the scar tissue overgrows the intended region and creates

A
A

surgical adhesions. These scar tissue surgical adhesions restrict the normal mobility
and function of affected body parts. The invention disclosed 1 WO 92/21354 is
based on the discovery that anionic polymers effectively inhibit invasion of celis
associated with detrimental healing processes, i€, fibrosis, and scaring. In particular,

certain inhibitory anionic polymers are useiul to inhibit fibroblast invasion, thus

30  regulating the healing

S

process and preventing fibrosis. Anionic polymers specified in

WO 92/21354 include dextran sulfate, pentosan polysuliate as well as natural

CA 02331672 2000-11-10
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Comparing dexirin with dextran, the latter has relatively poor biccompatibility. It is
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laparoscopy, due to the drying which takes place. In some instances global damage

over an area of as much as two square metres can take place.

In responding to a wound, the body causes circulating ﬁbnnogen to form hbnn and it
is this production of fibrin which is associated with thc formation of adhesions.
Calcium ions are required to polymerisc fibnnogen to, fibrin and, accordingly, 2

composition of the present invention may include a calcium binding agent such as

|

EDTA or sodium citrate.

A composition of the present invention may include a suitable lubricant such as a

!
/

phosphospholipid.
A composition of the present invention may ir;cludc a hyaluronate or
glycosaminoglycan or & material which is associated "With serosal lubrication and
which has strong anti-adhesive properties. In this case ithe dextrin solution or gel
formulation is effective in spreading the hyaluronate throughout the whole

peritoncumni. |

i
! ‘

A composition of the present invention may include| an antibi;otic agent or a
material/agent which is associated with preventing anf infcction,i or build up of
bacteria or foreign bodies or the like. A composition incl:.luding suc}‘i a material/agent
would be particularly adventageous in prevention or amelioration of pelvic

inflammatory disease.

A composition of the present invention may also include a fibrinolytic agent or an

analogue thereof, an anti-inflammatory agent or an analogue thereof, dextrin sulphate

and/or methylene bluc.

The present invention provides & preferred composition comprising an aqueous

solution or gel formulation of dexwin, one or mere phosphospholipids and -

i

.................
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hyaluronate, Such a composition is not only highly effective in preventing adhesions
but also has a good shelf life.

Mesothelial secretion of prostacyvclin has been demonstrated and this activity

\\\\\\\\\\
......

enhances the non-stick properties of the mesothelium. The present invention pravides

a composition comprising dextrin together with prosmcyciin or an analogue thereof.

According to a further aspect of the invention there is '.lprovidcd n biocompatible,
bioresorbable. and non-toxic adhesion prevention kit for surgical use in humans or
animals, comprising an aqueous solution or gel formulation of dextrin as
hereinbefore described, and optionally or additionally comprising & calcium binding
agent as hereinbefore described and/or a suitable lubrica;it as hereinbefore described

and/or prostacyclin or an analogue thereof as hereinbefore described and/or an

antibiotic agent as hereinbefore described..

EVIDENCE IN SUPPORT OF THE INVENTION

| PROTOCOL.

Anjmals: One hundred thirty, female New Zealand White rabbits, 2.4-2.7 kg, were
purchased from lﬁgh Farms (Norco, CA) and quarantined in :the USC Vivaria for at least 2
days prior 1o usc. Ten rabbits werc randomised into dlincr:'en treatment groups prior to
initiation of surgery. The rabbits were housed on a 12:12 light:dark cycle with food and
water available ad libitum. '
|

Materials: The solutions (7.5% [wtAvol] icodextrin-Lot # 98A06G33, 20% [wt/vol]
icodextrin-Batch # SP184772 and placebo (electrolyte solution for igodcxb'in}Batch #
SP184829 were supplied by ML Laboratories Plc. Icodextrin is a [l - 4] - o - Glucan
having more than 83% of its molecules with molecular wcight's between 1,640 - 45,000 with
a weight average molecular weight of approximately 20,000. The ;;lacebo clectrolyte

solution contained 5.4g sodium chloride, 4.5g sodium lactate, 257 mg calcium chloride, 51

mg magnesium chloride in | litre water for injection. The sutures used to close the muscle

™
and skin were 3-0 coated Dexon Il suture (Davis and Geck, Manati, PR).
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Double Uterine Horn Model:  Rabbits were anaesthetised with a mixture of 55

meg/ke ketamine hydrochloride and 5 mg/kg Rompum miramuscularly. Following
preparation for sterile surgery, a midline laparcforny was per: formed. The uterine

horns were exteriorised and fraumatised by abrasion of the serosal surface with gauze

LA

until punctuate bleeding developed. Ischaemia of both vierine horns was induced by

removal of the collateral blood supply. The remaining blood supply fo the uterine
horns was the ascending branches of the uterc-vaginal arterial supply of the
myometrium. At the end of surgery, 10 to 75 ml (10, 25, 50, 75 ml) of 7.5% or 20%
icodextrin, 10 or 75 ml placebo or no treatment (control) was administered. After 7

10 days, the rabbits were terminated and the percentage of the area of the horns adherent
to the various organs was determined. In addition, the tenacity of the adhesions was
scored using the following system:

= No adhesion

f;‘:;
{;ﬂ

15 | = Mild, easily dissectable aghesions;
2 = Moderate achesions; non-dissectable, does not tear the organ;
3= Dense adhesions; non-dissectable, tears organ when removec.

In addition an overall score which takes into account all of the above data was given

20 to each rabbit. The following scoring system was useq:

0 No adhesions:
0.5+ Light, filmy peivic adhesions involving only one organ, typically cny

1 or 2 small aghesions;

NG
W
iz mals
2
AN
]
E,

Light, filmy adhesions, not extensive although slightly more extensive

1.5+ Achesions slightly tougher and more extensive than a 1 rating;
2.0+ Tougher adhesions, a litile more extensive, uterine horns usually have

3

adhesions 1o both bowel and bladder;
30 2.5+ Same as 2, except the adhesions.are usuaily not {ilmy at any site aad

More exXiensive;

CA 02331672 2000-11-10
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3.0+ Tougher adhesions than 2, more extensive, both homns are attached to
the bowel and biadder, some movement of the uterus possible;
3.5+ Same as 3, but adhesions slightly more extensive and tougher;

4.0+ Severc adhesions, both horns attached to the bowel and bladder,

5 unabie to move the uterus without tearing the adhesions.
The rabbits were scored by two 1naependent observers taat were blinded to the prior
treatment of the anumal. I there was disagreement as to the score to be assigned to
an individual arimal, the higher score was given.
10

Statistical Analysis: The tenacity and overail scores were analysed by rank order

el b
e

analysis and analysis of variance on the ranks. The perceniage area of the horns
involved to the various organs was compared by Student's 1 test. The data from the
incidence of adhesion formation was analvsed by Chi sguare analysis. The

1

15  comparisen with placebo shown on Table 14 was done between the 10 ml placebo
syoup and data from ammals which received 10-25 ml of icodexirin or between the

75 ml placebo group and data irom animals which recerved 50 or 75 ml icogextrin.

RESULTS:  One rabbit from the group treated with 50 mi 20% icodexirin died
20 postoperatively without evidence of inflammation or oedema at necropsy and was
replacec. During the postoperative evaluaiion of the rabbits, 11 was noted that several
rabbits given the higher volumes of icodextrin had "bulging” abdomens for the first
few postoperative days. Thais occurred i 3 rabbits which received 75 mil or 7.5%
icodexirin and & rabbits which received 75 mi of 20% icodextrin. The bulging was
25  observed for 24 hours i the rabbits which received 7.5% icodexirin and 48-72 hours
in the rabbits which receved 20% icodextrin., This bulging was not observed in the
sroup cf rabpits which recerved 75 ml of placebe. Mo excess fluid was observed in
any icodextrin or placebo-treated rabbits at necropsy. One rabbit, which received 75

ml of 20% icodextrin, had a small amount of subcutaneous fluid at necropsy.

CA 02331672 2000-11-10
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The effect of icodexirin on the formation of sdhesions 1n this rabbit model can be

found in Tables 1-13. The effect of icodexirin on the incicence of adhesions can be

) I

found in Table 14. For each site, the extent and tenacity (tenacity in parentheses) of
the adhesions between the horn and that site were given. ln the final row of each
5  column {with the exception of the column on the far right), the mean and standard

e

error of the mean for the extent score for each site is given. In the final row of the
final column, the mean anc standard error of the mean ot the ranks is given. If an
extent or rank order was reduced compared to conirol (p< 0.05}, a * 15 1 the
zppropriate row. At higher volumes (25 to 75 ml} of icodexirin, there was a
10 significant recuction in the formation of adhesions. However, no difference between

the 7.5% and 20% solutions was noted in this study. This efficacy is in the absence

of inflammation noted with some materials implanted intraperitoneally.

in conclusion resuits demonstraied that high volumes of icodextrin (both

,r'lﬂ

5  percentages) were highly efficacious in the reduction of adhesion formaiion in this

tmu.‘&

model with efficacy noted after administration of 56 mi or 75 ml of 1cedexirin. The

cebo had no effect on

&Y

lower volumes of icodextrin have less effect anc the pl

E
i

adhesion formaticn. Thus we have demonstrated that the composition of tae present

inveniion 1s effective in reducing the incidence of post-operative adhesion formation.

10

CA 02331672 2000-11-10
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Table 1. Data from Surgical control Rabbits
% Horn Involved

Right Hom eﬁ: Hom

P

Bowel | Bladder | Itself Bladder Overall
30(2)  {30(2) [30(1) |40(1) 30(2) 30(2) 30(1) 40(1) 2.5+

30(1) 50(2) |50(2) | 30(1)_ 30(1) [50(2) | 2.5+

30(2) 40(2) 130(2)_
40(1) B 30(1) [30(1) |3.0+

20(1) 50(2) | 40(2) 30(1) [50(2) [40(2) [3.0+
40(1) 50(1) 40(1) [3.5+

) | 50(1) | 40(1)
U ONIEN. B E O N ONE S
O MECOMELS

4002) 202) | S0(D)_[30@2) |35+

40(1) [20(1) [ 60(D) [S0(1) [40(1) |20(1) |60(1) |50(1) |3.0+
31437 |2343.0 | 4742.6 | 40+2.1 | 3443.7 [2343.0 [4423.7 [4042.1 [ 1112440 |

Table 2. Data from 10mi Placebo Rabbits
% Hom Involved

Right Horn Left Horn
Bowel | Bladder | Itself Overall
30(1) 20(1) *50(2) 40(2) 130(1) [2.5+
50(2) 50(2) | 60(1) 60(1) |30(2) 3i‘S+

50(1) 50(1) | 20(2)
5

20(2)

20(1) 30(1) 20(1)

e At
50(1) 20() | 402) _130(1) 50(1) 3.0+
ES—E WL o)
00T 300 T400) 1300
50@) [~ [40() |50 |50 — o) 50@) [307
302) | 200)
33550 | 14454
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Table 3. Data from 75ml Placebo Rabbits
% Horn Involved
Right Hom Left Horn

Bowel [ Bladder | Itself Bladder [Tisclf | Right | Overall
40(2) |30(2) [ 350(2) 3020) [300) [ 400) [#00) |35+

: RE) | - 40(1) [20(1) |25+
- 30(2) | 402) | 40(2) | 3.0+
20(1)

. 40(2) | 30(10) | 40(2)

3000 [20(D) [ 50() | 20(1) 3.0+
20(1) 40(1) |20(1) 120(1) |- 30(1) | 20(1) 2.0+

- 1'0(1) 20(1) [40(1) |- 10(1) 40(1) | 40(1) | 2.0+
- 30.2 50(2) [40(2) |- 30(2) [ 50(2) |40(2) |3.0+

20(1) | 50(1) 40(1) [20(1) [ 30(1) |20(1) |2.5+
. : 20() |- (1) 3.0
20(2) | 10(1) | 40(1) |30(1) 50(2) 3.0+ )
16+4.5 | 4423.7 | 3243.6 42+7.9 100.5+6.8

0|
& S
p— | o~
psed | e
S’ | Nar”

Table 4. Data from 10m! 7.5% Icodextrin Rabbits
% Horn Involved

Right Hom Left Homn
Fgowel Bladder | Itself | Left Bowe! | Bladder Overall

30(1) [20(1) [50(1) [40(1) |30(1) {20(1) 50(1) 2.5+
40(1) | 30(1) |50(1) |40(2) |40(1) |30(1) 50(1) 3.0+

40(1) | 10(1) |30(1) 40(1) | 10(1) 2.0+

30(1) | 20(1) | 30(2) 30(1) | 20(1)
- - 1o - - Tiem
502)
- 1oy [40(1) [40) 10(1)
: 302)__| 30(D) = 3002)
0@ |- [s0()_[30() |302) [- _[400) [30(D)
- 10(1) [30() [302) |- _
24+5.4 | 1443.7 | 35£5.0 | 3043.7 | 24+5.4 | 14+3.7 | 39£5.3 | 3043.7
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Table 5. Data from 15ml 7.5% Icodextrin Rabbits
% Hom Involved

Right Horn Left Horm
Bowel | Bladder | Itself Bowel | Bladder | Itself | Right
201 [ 10(1) | 40(1) 40(1) IZO(l) T10(1) | 40(1) |40(1)
LlO(l) . 130(1) [30(0) |[1o(1) |- —[30() 30(1) )
302) | 302) [40(D) | 20(1) 13002 | 30(2) 40(1) [20(2)
LlO(l)__iZO(l) 130(1'5 10(1) [10(1) L 20(1) ! 30(1) :10(1)
30(1) | 30(1) [40(1) |30(1) “[30(1) [30(1) [40(1) [30(1) |
[40(1) ilO(lj 50(1) | 50(1) [40(1) |10(1) 50(1) | 50(1) |
- 20(1) | 30(1) [20(1) |- 12001y | 30(1) |20(1)
! | Mt T Ml N St ol A
501y | 10(1) | 30(1) | 10(1) [20(1) [10(1) |30(1) TT0(1)

30(2) | 30(2) | 40(1) | 10(1) ;‘3‘0(2) [30@) |50 [10(1) [2.
1730(1) 30(2) |- 130(1) [ 50(2) 430(2) 2.5+
19443 | 1943.5 25443 T19~_'—.4.3 19435 | 3912.8 | 25443 | 78.2%7.
* | % * L 1 - * L
Table 6. Data from 25ml 7.5% Icodextrin Rabbits
% Hom Involved
Left Hom
Bowel | Bladder | Itself | Right | Overall '
1o | - 30(1) *20(1) { 1.5+
) - 1 “140(1) 1.0+
2022) o) |- 1 30(1) 20(1) 420+ .
) | 10(1) ]_-_ 30(1) [ 10(1) |2.0+
- - — [10(1) [1.0+
B OME Lo+
; I- 30(2) | 40(1) | 2.0+
T 140(1) | 30(1) 30(1) | 10(1) | 2.5+

o) [- 10(1) [1.5+
130(1) |- 40(1) |30(1) |2.0+

11443 | 343.0 | 27+3.0 | 15+4.0 | 50.6%7.6
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Table 7. Data from 50m] 7.5% Icodextrin Rabbits
% Homn Involved
Right Homn Left Homn

[ Bowel [Bladder | Itself |Left [ Bowel |Bladder |Itself [Right | Overall
- - 30(1) {10(1) | - 30(1) 10(1) 1.0+
10(1) |-  [30(1) |- 10(1) |- 30(1)
- - eedy oy - 00

- . 302) | 10(1) |- - 30(2)

20(1) {10(1) [10(1) |- 20(1) |- |-

- 1001y 13002) 1402y - [100) [30(2)

30(1) |- [40() [10(1) [30() |- 10(1)

10(1) [102) [10(1) [10(1) |10(1) [10(2) ]10(1) 15+

- - 20 ‘*‘304(1) - - 14 1.5+

7+3.4 3+1.5 24+3.1 | 13+4.0 | 7+3.4 2+1.3 224339 | 13+4.0 | 39.4+7 .4
l %* * *

* %* * * * *

e m—— i AP

Table 8. Data from 75ml 7.5% Icodextrin Rabbits
% Horn Involved

Right Hom Left Hom

[Bowel [ Bladder | Itself - Bowel | Bladder | Itself
- : 10(1) -
02) 300 ! 100) 200 (= 1o

10(1) 30(1) 0.5+

[0(D) | 10(1) _= 1.5+

10(1)

20Q2) 20<2) —— 10+
50(1)
100) 100) fo(1) | 100D 15+ _j
200) 1) - 1= 130(n) jroar) [1.0+

— 10(1) 10y 1oy |- [ 1O+
20D 500T) — 20(1) 20(1) 1o+

*
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Table 9. Data from 10ml 20% Icodextrin Rabbits
% Hom Involved
Right Hom Left Hom
[Bowel Bladdcrl Itself Leﬁ? TBowel Bladder :Itsclf Right Overall
202) |- 50(2) [ 30(2) | 20(2) , - 502) [30(2) |3.0+
10(1) |- 1oy [101) | 101y |-  [50(1) [10(1) |20+ |
40(1) 150(2) [30(1) [40(1) |- T40(1) [30(1) [25+
3001 | 20(1) 40(1) ;30(2) 4000 [ 20(1) ‘ 302) |25+
o 20(1) | 10(1) - 20(1) [ - 1.0+ |
[30(2) | 40(1) 30(1)‘ 30(2) 1 130(1) 125+ ’j
30(1) 20(2) 140(1) _[40(1) [30() [20(2)_ [4o(h) 2.5+
10(1) 1501 [20¢1) J1o(1) | 201) 2.0+
20(1) 10(1) [40(1) ]40(1) [20(1) | 10(1) 40(1) [2.5+ |
20(1) | - w20(1) 120(1)  120(1) |- 20(1) [2.0+ |
22+42 | 7830 | 35550 | 25440 ‘ 29440 Jl 3.0 | 334.0 | 25+4.0 | 78579
% * ! *
1 |
Table 10. Data from 15ml 20% Icodextrin Rabbats
% Hom Involved
Right Horn Left Horn i
"Bowel | Bladder | Itself | Left Bowel | Bladder |Itself | Right | Overall J
o B 150D 50 |- - 150(1) }s0(1) 2.5+
26(1) [201) [20(1) 120(1) [20(1) [2001) 20(1) [20(1) [2.0+
13002) 1350(1) |30(1) |- 30(2)  [20(1) |30(1) 2.5+
20(1) 120(1) [40(1) [30(1) [20(1) |20(1) 40(1) |[30(1) [2.0+ l
30(1) 1 20(1) | 40(1) [20(1) |30(1) | 20Q) 40(1) [20(1) [2.0+ ]
40(2) [30(2) [50(1) |50(1) 30(2) 50(1) {50 [3.0+ |
200 |- [20(D) P— R - - 105+ ]
- - - 10(1) - 10(1) 0.5+ |
- 20(1) [ 10(1) |10(1) 20(1) 20(1) | 10(1) [ 1.5+ ]
30(1) | 30(1) | 40(1) 40(1) 30(1)  [40(1) [30(1) [25+

" et

16+4.8 | 17+4.0 | 32+5.7 14+5 0 | 17+4.0 |28+59 | 25+52 | 61.3+11.6
* .
B - N _
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Table 11. Data from 25ml 20% Icodextrin Rabbits
% Homm Involved

Right Horn Left Horn

Bladder | Tself | Lef Bladder

S E O N PO N B L) 3+
20(1) | 40(D) |- - - 1sa - LA

. 40(1) [ 10(1) | 10(1) [0(1) | 1.5+

T Tao() |- 30(1) = 10(1)
oD T T T e

2001)_[10(1) | 10()

- 40) 1202) |- 130(1) [40(2) 2.5+
f20) 2000 f- 0 b 1501 [20(1) | 1.5+
om0

20(1)  [1o1) |- - J20) [20) [- |10+
| 6+3.1 20452 | 10£3.0 | 943.5 [ 4427 | 25443 | 10+3.9 | 42.547.5
* * X % * % * %

eI St W

Table 12. Data from 50ml 20% Icodextrin Rabbits

% Hom Involved
Right Horn Left Homn

Bowel | Bladder Left Bladder [ lItself | Right | Overall

S S (7 () 1 S E B ER
101y ———_
20(1) |- 10(1) [20(1) |- — [10() [10(1)
S TG N S S SR S S R

- - [iem (1o [~ |- [2a) [10() |LoF
30D |- [20(D)_[1o() |30h) |- [20() |10(1) | L5+

- 10(D) L
- 1200)_T4om) {3001 = 2.0+
T30 [40() (1D [- 3% _[20()_[To() |20+
T 130@) [30)_[26(h) |- |300) |30()
6+3.4 | 1043.9 , 10£3.0 | 5+3.4 | 9+4.1 | 1543.1 [ 1043.0

. *x * ¥ % ¥ ¥ )
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Table 13. Data from 75ml 20% Icodextrin Rabbits
% Horn Involved
Right Horn Left Horn

Bowel [Bladder [Itself [Left | Bowel [Bladder |ltself | Right
B % o) ;10(1) |- - | J[20(2) 10(1)

: L EE - 300y

B i 10(1) |- = 130(D) 10(1)

20() [40() | T 2000 [40(D)  [1o(D) |-
o) | 10(1) |- [10(h) ~ 130(1) [ 10(1)

10(1) [10(1) [20(1) {30(1) [10(1) [10(D) [20(1) [30(1)
- | [30(1“)‘“": o) J1o® [-  [30() [10(1) {10(D)

[._ - T4y 10y |- | - 120(1) ] 10(1)‘{'1‘§+
. . TlO(l) ) 20(1) } - 20(1) | 1.0+
- - _*__10(1) n 20y |- - J" 105+
3+2.1 | 9+45 [17+4.0 [1043.0 | 5427 | 9+46 | 17+3.7 | 10+3.0 | 31.7+6.3

| * i _4*____ ____*_ L*f* * __Ljr _*___ * J*_______ |
Table 14. Incidence of Adhesion Formation

# Sites Free/ % Adhesion Free p Value

# Possible Control Placebo
Control 2/80 2.5
10ml Placebo 12/80 15.0 0.012
75ml Placebo 14/80 17.5 0.004
10ml 7.5% Icodextrin 12/80 15.0 0.012  1.00
15ml 7.5% Icodextrin 6/80 7.5 0.277 0.211
25ml 7.5% Icodextrin 31/80 38.8 0.000 0.001
50ml 7.5% Icodextrin 32/80 40.0 0.000 0.003
75ml 7.5% Icodextrin 44/80 . 55.0 0.000 0.000
10ml 20% Icodextrin 16/80 20.0 0.001 0.533
15ml 20% Icodextrin 20/80 25.0 0.000 0.167.°
25ml 20% Icodextrin 34/80 42.5 0.000 0.000
50ml 20% Icodextrin 36/80 - 45.0 0.000 0.000
75ml 20% Icodextrin 36/80 45.0 0.000 0.000



10

15

20

25

30

CA 02331672 2006-05-26

18

Claims

A composition for preventing or reducing the incidence of post-operative
adhesions in or associated with a body cavity comprising an aqueous
formulation of the polysaccharide dextrin in an amount effective to prevent
or reduce such adhesions, wherein the dextrin comprises more than 15%
of polymers with a degree of polymerisation (DP) greater than 12 and acts
as an osmotic agent to maintain a volume of the aqueous formulation in
the body cavity serving to separate tissues which otherwise may adhere to

each other.

A composition according to Claim 1 wherein the aqueous formulation is

a solution.

A composition according to Claim 1 wherein the aqueous formulation is

a gel.

A composition according to any one of Claims 1-3 wherein the percentage
of a-1,6 linkages in the dextrin is less than 10%.

A composition according to Claim 4 wherein the percentage of a-1, 6

linkages in the dextrin is less than 5%.

A composition according to any one of Claims 1-5 wherein the number
average molecular weight (Mn) of the dextrin is in the range 1,000 to
30,000.

A composition according to Claim 6 wherein the Mn of the dextrin is in the
range 3,000 to 8,000.

A composition according to any one of Claims 1-7 wherein the weight
average molecular weight (Mw) the of dextrin is in the range 3,000 to
50,000.
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A composition according to Claim 8 wherein the Mw of the dextrin Is from
5,000 to 50,000.

A composition according to any one of Claims 1-9 wherein the dextrin

comprises more than 50% of polymers with a degree of polymerisation
(DP) greater than 12.

A composition according to any one of Claims 1-10 wherein the dextrin is
unsubstituted dextrin.

A composition according to any one of Claims 1-10 wherein the dextrin is
substituted by one or more different groups selected from the group

consisting of negatively charged groups, neutral groups and positively
charged groups.

A composition according to Claim 12 wherein the dextrin is sulfated dextrin

and comprises at least one sulfate group per saccharide (glucose) unit.

A composition according to any one of Claims 1-13 in which the dextrin is
present in an amount of from 2.5-18 % by weight of the composition.

A composition according to Claim 14 in which the dextrin is present in an
amount of from 3-5 % by weight of the composition.

A composition according to either of Claims 14 or 15 in which the dextrin is
present in an amount of about 4 % by weight of the composition.

A composition according to any one of Claims 1-16 which further
comprises a calcium binding agent.
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A composition according to Claim 17 wherein the calcium binding agent is

elither EDTA or sodium citrate.

A composition according to any one of Claims 1-18 which further
comprises a suitable lubricant.

A composition according to Claim 19 wherein the lubricant is a
phospholipid.

A composition according to any one of Claims 1-20 which further
comprises a hyaluronate.

A composition according to any one of Claims 1 to 21 which further
comprises one or more compounds selected from the group consisting of
glycosaminoglycan, an antibiotic agent, a prostacyclin, a fibrinolytic agent,
an anti-inflammatory agent and methylene blue.

A biocompatible, bioresorbable, and non-toxic post-operative adhesion
prevention kit for surgical use in humans or animals, comprising an
aqueous formulation of dextrin as defined in any one of Claims 1-22.

A biocompatible, bioresorbable, and non-toxic post-operative adhesion
prevention kit for surgical use in humans or animals, comprising an

aqueous formulation of dextrin as defined in any one of Claims 1 and 4-
22, wherein the aqueous formulation is either a solution or a gel.

Use of a composition according to any one of Claims 1-22 for preventing
or reducing the incidence of post-operative adhesions in or associated with

a body cavity.
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Table 1. Data from Surgical control Rabbits
% Horn Involved
Right Homn | Left Hom

Bowel Bladder | Itself ' ‘[ Bowel | Bladder | Itself Right ‘(D:y_érall ) N
302) | 30(2) [30(1) [40(1) ]302) |30(2) 30(1) [40(1) [2.5+ »
30(1) | 30(1) [50(2) [50(2) [30(1) [30(D) 130(1) [50Q2) j25+ |
30(2) | 30(1) |40(2) “140(2) [30(2) [30(2) [40(2) [40(2) |3.0+

40(1)  [20(1) [50(2) |30(1) [40(1) |20(1) 30(1) [30(1) [3.0+
20(1) LO(I) 50(2) | 40(2) | 20(1) [30(1) |50(2) l40(2) 3.0+
T40(1y | 30(1) [ 50(1) [40(1) [40(1) [30(1) ]60(1) 0(1)4 3.5+
40(1) 50(1) [40(2) [40(1) |- 50(1) [40(1) |3.0+

- 40(1) ;20(1) 50(1) [ 40(1) T40(1) |20(1) 40(2) |40(1) [3.0+ |
4002) [20(2) |40(2) [30(2) [40(2) [200) [50(1) 3000 |35F
40(1) |20(1) |60(1) [S0(1) [40(1) [20(1) |60(1) |s0(1) [3.0+
3143.7 | 23+3.0 | 4742.6 | 4012.1 | 3443.7 [2313.0 |4443.7 | 40+£2.1 [ 111.244.0 |
Table 2. Data from 10ml Placebo Rabbits

% Horn Involved
Right Hom Left Horn

Bowel | Bladder | Itself | Left TBoi&él Bladder | Itself | Ri

30(1) [20(1) [50(2) {30(1) |30(1) !26(1) - 140(2) |-

50(2) ] 50(2) | 60(1) [3002) | T 50(2) |50(2) 60(1)

402y |- 20(2) [40Q2) |- 50(1) |2

2000 |- 30(1) | 20(1) [20(1) | 30(1)

- 30(2) | 40(1) [40(2) |- 3*6(2) 140(1) .
50(1) [20(1) |40(2) 3?0"('1)ﬁ [50(1) [20(1) [50(1) [30(1) |[3.0+

30(2) |- 202) [402) [302) |- 202) [40(2) 3.0+
302) |- 302) [40(1) (30 [- 50(2) | 40(1) |3.0+ ]
'502) |- 50(2) 50(2) |- 4000 [502) [3.0+ |
30(2) |20(2) 40(1)  [3002) [20Q2) 50(1) | 40(1) 2.5+ T
33+5.0 | 14+5.4 34+3.0 |33+5.0 | 14454 | 43£3.7 100.7+7.5
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Table 3. " Data from 75ml Placebo Rabbits
% Horn Involved
Right Hom Left Horn
[Bowel [Bladder | Itself [ Left | Bowel IBI der | Itself [Ri
402) [30(2) [502) |4 140(20) | 30(2) 1403) 40(2) |3.5+
- - 50(1) - 40(1) [20(1) [2.5+
- 1402 [30(10) (30(2) - 40(2) 1402) [40(2) [3.0+
40(1) | 20(1) | 50Q1) 40(1) 20(1) 1 50(1) [20(1) 1{3.0+
200) |- | 40(1) —20(0) 30() [ 200) |20+
T 10 (200D [40(D) |- 10(1) a0) [40() |20+
~ 302 [50(2) [40(2) 13002 502 T40(2) 3.0+ I
40(1) [20(1) [50(1) [20(1) _1_40(1) 20(1) 30(1) 2001 2.5+
200 |- 60(1) [50(1) [20(1) 150(1) | 50(1) I3io+
202) | 10(1) [40(D) |30(1) " 202) [10(1)  |50(2) [30(1) 3.0+
18155 | 1644.5 | 44%3.7 | 3243.6 | 1835.5 | 1644.5 '42+79]32+3 6 | 100.5+6.8
Table 4. Data from 10m! 7.5% Icodextrin Rabbaits
% Horn Involved '
Right Horn Left Horn .
- Bowel | Bladder | Itself | Left | Bowel | Bladder |Itself [Ri Overall
30(1) |20(1) [S0(1) [40(1) 30(1)—{ 20(1) | 50(1)
40(1) |[30(1)  [50(1) [40Q) [40(1) |30(1) [50(1) 140(2) 307
40(1) | 10(1) |30(1) |[10(1) [40(1) [10(1) [10Q1) |10(1) 12.0+
30(1) [20(1) ]30(2) [30(1) 130(0) [20(1) [30(2) [30(1) [25+ :
- - T10(D) [ 100D " 10(1) [ 10(1) [ 1.0+
40(2) [20(1) ] 50(1) |30(1) T'“zﬁz) 20(1)  [50(2) [30(1) [3.5+
|- TTI0() [40(D) [40(2) |- 101y |50(1) [40(2) |25+
| - 30(2) 30(1) [40(2) I 30(2)  [50(2) [402) [3.0+
30(2) 50(D [30()  13002) T 40(1) | 30(1) |25+
30(2) [10(D) [30(1) [302) |- 50(1) [30(1) |25+
24j-_5.4“f 1443.7 135.—._50 30+3.7 | 24454 | 14437 |39+5.3 [ 30+3.7 | 88.819.3
| | IR A S 1 |
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Table 5. Data from 15ml 7.5% Icodextrin Rabbits
% Horn Involved
Right Horm Left Horn
Bowel | Bladder | Itself | Left | Bowel | Bladder | Itself [Right | Overall
2000  [10(1) [40(1) [40(1) [20(1) [10(1) [40(1) {40(1) 1 25+ |
f 101) |- 30(1) [30(1) [10(1) |- 30(1) |30(1) |2.0+
30(2) | 302) | 40(1) [20(1) [30(2) |30(2) 40(1) 1202y | 2.5+
100) [20(0) [30(1) [10(D) [10() [20(1) [30(1) [10(1) 2.0+ |
30(1) | 30(1) [40(1) [30(1) [30(1) [30(1) [40(1) [30(1) |2.5+
- 40(1) j 10(1)  |50(1) |50(1) [40(1) |10(1) 50(1) [50(1) [3.0+
T 120(1) | 30(D) [20(1) |- {z20(1) [30(D) [20(1) [1.5+ 7
(20D _[10(1) [30(1) [10(1) |20(1) 1 10(1) 130(D) [101) [15+
130(2) | 30(2) 10() 130(2) [30Q2) [50(1) 10(1) IZ’D'* ]
- 30(1) [40(1) (302 |- 130(1) " [502) 130(2) |2.5+
19+4.3 | 19+3.5 | 37+2.1 | 25443 | 19+4.3 | 19+3.5 |39+2.8 | 25+4.3 | 78.2+7.0 |
¥ . I % % I ¥ sk
Table 6. Data from 25ml 7.5% Icodextrin Rabbits
% Horn Involved
Right Hom - Left Hom
[—ﬁ)\y_gl j"B'ladéler * ,........iItS elf :Left | Bowel Bl'add.ertl_ggg_l:f-_: 'mgleverﬂT_
Toh) [~ 300 20 10 20D |15+
- : o0 |- - - |
10(1) | - 30(1) | 20(2) [ 10(1) |- 20(1) | 2.0+
100D [- 30() 1100 [ 10(1) |- oy 2.0+ |
- |-l e G- |- [o@ 1o+ |
-~ - 30(1) |- . - 1 - 1.0+
- - 20(1) [40(D) |- - 40(1) | 2.0+
40(1) ‘36&‘1) 30(1) [10(1) [40(1) [30(0) | 10(1) |25+
o) |- (201 [10(1) [10(1) |- 1001 |15+
30(1) 30(1) 130(1) [30(1) |- 30(1) 2.0+
1143 | 3+3.0 | 2742.6 | 15+4.0 | 11+4.3 | 3£3.0 3.0 | 15+4.0 | 50.6+7.6
% % l * * | % ¥ % [ * l K | o
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Table 7. Data from 50ml 7.5% Icodextrin Rabbits
% Horn Involved
Right Horm *
t_TtﬂAseIf | Left @owe{ _l BE@der
30() (o) [- |-
i - 1200 j1001) |- -
10(1) |- ] 30(1) - -
|- ~120(1) - 20D | 10(1)
- - 130 1 ‘"" B 30(2)4 10(1)
20(1) [ 10(1) [10(1) | - - - ]
- 10(1) [30Q2) | 10(1)  }30(2) |40(2) |
30 |- 4oy [T - 10(D) | 10(0) -
1o(h)  [10@) [10(1) | 1102 [ 10(1) | 10(1) .
; ] 20(1) | N 40(1) | 30(1)
7£3.4 | 3+1.5 | 24%3.1 | 1344.0 [ 7434|2413 | 2243.9 | 13:+4.0 | 39.4+7 4
'; * I_i 1* % * * * % L. * |
Table 8. Data from 75ml 7.5% Icodextrin Rabbits
% Horn Involved
Right Horn Left Horn
Bowel | Bladder | itself | Left | Bowel | Bladder | Itself ] Overall |
- - - - - l — 1 10(1) 0.5+ |
02 |- [30) |- 102) |-  [20(1) 0+
- - - e o J30@ |- [osk |
i 10(1) 0(1) | 40(1) |- 10(1) | 10(1) - 15+
202) |- [30(1) |- 202) |- - 1.0+
- - [t |- - [~ 50(1) | - 1o+ |
10(1) | 20( 10D [ 10(1) ] 20(1) 10(1) [10(1) |1.5+ 1
F10(1) |- - 130(1) (101 |10+ |
1= : 10(1) | 10(1) |- Lor |
200 |- - 200 or |
4£22 |5+22 [5%22 | 18449 | 4422 |22.5442
* 3k | *® * * S
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Table 9. Data from 10ml 20% Icodextrin Rabbits
% Horn Involved
Right Homn Left Hom
| Bowel | Bladder | Itself l Left | Bladder | Itself | Right ‘ Overall
(202) |- [50(2) 30(2) - 150(2) [30(2) |3.0+ i
101 |- [10() | 10(1) 10(1) - 50(1) [10(1) |[2.0+ |
140(1) | [502) [30(1) [40(1) |- 40D 130D 25+
40(1)  120(1) [40(1) [30(2) |40(1) 20(1) 30(1) [30(2) [2.5+
SN O NN B L0 I N N E O N E O 10
1302 |- 30()  [30(2) (- [30(D) _L30(1 125+
30(D | 20(2) 40(1) [30(1) [20() [10(1) [40(1) |25+
o) |- 20(1) | 10(1) [30() [20(1) | 2.0+ ‘
20(1) | 10(1) 40(1) | 20(1) [ 10(1) 30(1) [40(1) |25+ ]
20(1) | - 20(1) [20(1) [20(D) |- 40(2) | 20(1) |2.0+
22442 | 7£3.0 | 35£5.0 [25+4.0 | 22442 [ 743.0 | 33+4.0 | 25+4.0 | 78+7.9 |
![ * % i * % ¥ *
Table 10. Data from 15ml 20% Icodextrin Rabbits
% Horn Involved
Right Horn Left Horn
Bowel | Bladder | Itself |Left | Bowel |Bladder [Itself | Right | Overall
- - T50a) [so) | 50(1) 50(1) |2.5+ B
20(1) [ 20(1) [20(1) [20(1) “20(1) _J_ZO(I) —1'29(1) 20(1) 2.0+ |
302) | 50(1) |30(1) 30(2) | 20(1) |[30(1) |2.5+
20(1) 14001 {30(1) 20(1) 20(1) 40(1) [30(1) [2.0+
20(1) 401 [20(1) [30(1) [20(1) [40(1) [20(1) |[2.0+
30(2) | 50(1) | 50(1) | 40(2) ‘ 302) | 50(D) [50(1) |3.04 ]
- 20 |- - - - - 0.5+ |
- ST NEE 0.5+ |
20(1) 10(1) -
30(1) [ 30(1) [40(1) [40(D) -
16+4.8 | 17+4.0 | 324+5.7 | 25+5.2 25+5 2 61 3+11.6

|
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- Table 11. Data from 25ml 20% Icodextrin Rabbits
' % Horn Involved

Right Homn Left Hom
Bowel | Bladder | Itself ) Bladder | Itself nght _J_Overall
20(1) |- ] ~ [402) 10(1) 1.5+
20(1) | 20(1) | 40(1) 130D 11.5+ __i
o) |-  [40Q1) - [30(D) _,12(.1)“ 1.5+
30() |- 4oy |- w]L?,O(l) - 101) |
- - 101y [10(1) |- - (1) |
10(1) [20(D) [10(1) [10(1) [1o(l) [20(1) [20(1) |]
202) |- [30(0) |40(2) [20(2) |-. 730(1)
- r 2000) |20y |- - 50(1)
- - - T-  T- 10(D) |
. [20(1) [10(1) |- - 120(D 20(1) |-
11435 | 643.1 | 2052 | 10£3.0 | 943.5 |4+2.7 [25143 | 10+3.9 22,5475
s L % - * 1 * * * % | *
Table 12. Data from 50ml 20% Icodextrin Rabbits

% Hormn Involved
Right Horn Left Hormn

' Bowel | Bladder | Itself Itself [ Right [ Overall

PR ST S—

302) [ 302) [20(D) [2.0+
9+41 1543.1 | 10£3.0 | 38.4+7.6
¥ -

) ¥

S
b
ot i W“!

10() |- - 2012) | - 1.0+ ]
200 [- 2000)_[100) o) T [ T3
- | 10() - - | - 0.5+
| - i 100D ] 10(1) |- 20 [0 [10v
30(1) 20(1) [10(1) [30(0) |- 20(1) [10(1)) [1.5+

| - | 10(1) T [- (10 [20(1) 101y |15+
- 200 |4o D [30() |- ":26"(1_“_)_‘* 10(1) [30(1) [2.0+ i
- 130(1) | 40(1) 30(1) | 20(1) |10(1) 2.0+

- 130 130(1)

6+3.4 | 10£3.9 | 18+4.7
bk ! |

~Spp—. — Py el U
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Table 13. Data from 75ml 20% Icodextrin Rabbits
" % Horn Involved
Right Horn | Left Horn
[Bowel | Bladder | Itself "Bowel | Bladder | Itself | Right ]
- - 101y |- i 2002) ] 10(1)
- |- - T30 |- .
10(1) |- - T 130(1) 100D (1. }
- (2 (4 [0 |- 208
10(1) |- 1 10(1) 30(1) | 10(1) | 1.5+ t
30(1) | 10(1) | 10(1) 20(1) [30(1) | 1.5+
T1o(h) |- [30(1) 10(1) [10(1) [1.5+
10) |- |- [20() [10(1) 1.5+
o120 |- - - “1.04__{: -
o) - (2 |- |- [~ |05
T17+4.0 [ 104£3.0 | 527 |9+4.6 | 174£3.7 | 10£3.0 | 31.746.3
{ % % | % b ok % % 2

Table 14. Incidence of Adhesion Formation
# Sites Free/ % Adhesion kFree p Value
# Possible Control Placebo
Control 2/80) 2.5
10ml Placebo 12/80 15.0 0.012
75ml Placebo 14/80 17.5 0.004
10ml 7.5% Icodextrin 12/80 15.0 0.012 1.00
15ml 7.5% Icodextrin 6/80 7.5 0.277 0211
25ml 7.5% Icodextrin 31/80 38.8 0.000 0.001
50ml 7.5% Icodextrin 32/80 40.0 0.000 0.003
75ml 7.5% Icodextrin 44/80 55.0 0.000 (.000
10ml 20% Icodextrin 16/80 20.0 0.001 0.533
- 15ml 20% Icodexirin 20/80 25.0 0.000 0.167
25ml 20% Icodextrin 34/80 42.5 0.000 0.000
50ml 20% Icodextrin 36/80 - 45.0 - 0.000 0.000
75ml 20% Icodextrin 36/80 45.0 0.000 0.000
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