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Bl OCOVPATI BLE GLUE Technical field of the invention 5 The present

i'nventionéﬁf;_ﬁjgﬁ?% to a new use of a known material in the npapkpsidesss of a
rof e e

bi oconpat i for adhering a first structure to a surface of a second
structure, the invention having particulpr, although not exclusive,
application in surgery or other nedical procedures such as |ung vol une
reduction for treatnment of enphysemm or treating a-bodily organ or tissue.
It also relates to a nedical device conprising a patch of polyneric 10

mat eri al BIOCOMPATIBEESGEUE: i ng of such a glue. Background to the

I nventi on Enphysema is a condition of the |lung characterised by the |ung
capacity tending to 15 decrease. After a patient has contracted the

di sease t ykachnidalfield of theinventionper cent of the nornal |ung capacity can
remain. To inprove the |lung capacity around about 30 per cent of the |ung
volume is cut off by trinmng away part of the lung in a procedure known as

| ung vQ@l UnEherpRekehit inPéntfoaTelicY té @ néRluke bh & KN&@h MidYeridl FSthe mMahufeRaBdf and t hus

I mprove lung capacity. The usual way of achieving this is by using a |linear

surgi cal diiegompatible ghtefor adivasing a first structure to a surface of a second structure, the

' invention having particular, although not exclusive, application in surgery or other medical
procedures such as lung volume reduction for treatment of emphysema or treating a bodily
organ or tissue. It also relates to a medical device comprising a patch of polymeric

10 material provided with a coating of such a glue.
Background to the invention

Emphysema is a condition of the lung characterised by the lung capacity tending to

15 - decrease. After a patient has contracted the disease typically only 15 to 20 per cent of the
normal lung capacity can remain. To improve the lung 'capacity around about 30 per cent of
the lung volume is cut off by trimming away part of the lung in a procedure known as lung
volume reduction surgery to help the healthy tissue to expand and thus improve lung

- capacity. The usual way of achieving this is by using a linear surgical stapler to place two

20 rows of closely spaced staples alorig the line of the desired cut and then cutting along the
line of staples. This is generally done between the rows although it may also be done on the
diseased side of the lung close to one of the rows. This process may be performed several

times until the most affected part of the lung has been éomplctcly cut away.

25 When lung volume reduction surgery or other lung surgical procedures are performed a
common complication is persistent air leaks which result in a significant and prolonged air
loss from the lung. This has been reported to be mainly through the staple holes which can

expand or tear when the lun g is re-inflated.
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is able to. slide over one of the jaws or forks of a surgical staple gun. The strip of animal

)

tissue material is so arranged on the fork that the staples are inserted through the strip. The

diseased tissue is then cut away. The diseased tissue thus remains temporarily attached to

the healthy tissue at this stage as the buttress member is still attached to the strip. Removal
10 of the basting filament is required to free the buttress from the strip and thus the discased

tissue from the healthy tissue.

There are several disadvantages to the means proposed in EP-A-0667119 for positioning
the strip of animal material on the fork of the staple gun such that staples can be fired

15 therethrough into the diseased lung.

First, cutting away of the diseased tissue does not effect its removal until the buttress
member has also been severed from the strip. Second, the buttréss member makes it
difficult to cut the tissue especially in endoscopic techniques as it tends to get in the way.
20 .'I'hird, the strip of animal tissue is only ldosely_ held on the surgical stapler by the buttress
member and could easily fall off. This is again problematic particularly if endoscopic

techniques are being used.

' Disclosure of the invention

25

The present invention proposes to provide means for adhering or securing a first structure

to a surface of a second structure which may be used in the medical field.

Thus, according to the present invention there is provided the use of one or more

30  saccharides in the manufacture of a biocompatible glue for adhering a first structure to a
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glue then enables the medical structure to be transferred from the medical instrument onto

the surface of the body structure. For example, the body structure may be an internal

10  structure of the human or animal body and the medical instrument an invasive surgical
instrument for an invasive surgical procedure in which the medical structure is to be
transferred from the surgical instrument to the surface of the internal body structure. Lung
volume reduction surgery involves such a surgical procedure. In this case, the medical
structure may serve as a buffer material to reinforce one or more lines of staples fired into a

15 diseased lung to prevent air leaks following surgery. There would be no need for the glue
to assist in the adhesion of the buffer material to the bodily organ once the material has been
removed from the surgical instrument. The glue simply needs to act as a temporary glue

during the surgical procedure.

20  Other surgical procedures in which the invention may be used include intestinal anastomosis
and vascular surgery. In vascular surgery, the buffer material would serve to prevent the

loss of blood not of air as in lung volume reduction surgery.

The buffer material may be a strip of animal tissue material comprising bovine pericardium,
25 asdisclosed in EP-A-0667119 (Bio-Vascular, Inc.). However, this has the disadvantage that
the polymer that makes up bovine pericardium is non-resorbable and non-degradable in the
patient over the time peribd in which it is -prcée_nt, espécially as it would tend to calcify.
Other non-degradable materials that may be used include TEFLON, i.e.'poly(tetra-
fluoroethylene), and DACRON, a polyester material of poly(ethylene tcre?hthalatc). Ideally,
30  though, the material is a bio—resqrbable material. Suitable bio-resorbable materials include

polymers such as poly(glycolic acid) (PGA), poly(lactic acids) (PLA), poly(e-caprolactone)
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In an alternative embodiment of the invention the first structure is a medical instrument and
the second structure an organic tissue structure such as the skin or hair of mammals. The
biocompatible glue may then be used in any application where a medical instrument needs to
be stuck to the skin or hair of mammals. For example, the glue may be used for sticking

10 electrodes or a compress to the skin or hair.

In another embodiment of the invention the second structure is a human or animal body
structure and the first structure is a medical structure. The medical structure may be applied
direct to the body structure, for example a medical patch applied to the skin of a mammal.

15 In such a case, there is no need to use a medical instrument to facilitate its application.

The composition of the biocompatible glue may vé.ry according to the particular application
for which it is to be used. Depending on the viscosity of the glue that is required, up to 90
% by weight of saccharides might be used in solution. However, a glue containing from 60
io to 90 % by weight of saccharides is preferred. A glue containing from 80 to 85 % by
weight of saccharides, especially an amount in the vicinity of 85% by weight, is particularly

preferred.

Any solvent may be used in the glue, but water is an ideal solvent to ensure bio-compati-

25 bility.

The viscosity of the glue also depends on the type of saccharide that is used. Furthermore,
polysaccharides are not all easily resorbed by the human body and some are toxic. For this
reason, sugars, i.e. mono- and disaccharides, are ideal because they are non-toxic and

30 quickly resorbable. Commonly occurring mono- and disaccharides such as fructose,

glucose (dextrose) and sucrose may be used.
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10  The glue may contain a’single type of saccharide, i.e. be composed of one saccharide only in
solution. This is perfectly acceptable when the glue is applied in the form of a solution and
then dried. A mixture of two or more different saccharides is preferred, however, to

obviate possible problems with crystallisation.

15 Water loss from the glue during storage may be minimised by adding a hygroscopic mate-
rial. The hygroscopic material may include 0.5 to 30% by weight of glycerol. 1 to 10% by
weight of glycerol is preferred with around about 10% being most preferred. Alnematively,-
the hygroscopic material may include 1 to 30% by weight of polyethylene glycol (PEG)
having a molecular weight of less than S0 000. This has the further advantage that it may

20  actas a lubricant.

According to the invention there is further provided a biocompatible glue comprising one or

more saccharides for adhering a first structure to a surface of a second structure.

25 According to the invention there is yet further provided a method of adhering a first
structure to a surface of a second structure comprising the step of applying a coating of a
biocompatible glue comprising one or more saccharides to one or other of the first or

second structures.

30 According to the invention there is also provided a method of treatment of a human or

animal body by surgery including the steps of releasably securing a medical structure to a

P
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According to the invention there is additionally provided a medical device comprising a
patch of polymeric material and a coating of a biocompatible glue comprising one or more
saccharides for adhering the patch to a surface of a structure of a human or animal body.
Suitable polymeric materials include non-degradable materials such as bovine pericardium,

10 TEFLON, i.e. poly(tetrafluoroethylene), and DACRON, a polyester material of poly(ethylene
terephthalate). Ideally, though, the material is a bio-resorbable material. Suitable bio-
resorbable materials include polymers such as poly(glycolic acid) (PGA), poly(lactic acids)
(PLA), poly(e-caprolactone) (PCL), poly(B-malic acid) (PMLA) and poly(p-dioxanone)
(PDS). We have found that poly(B-hydroxybutyric acid), generally referred to as poly-

15 (3-hydroxybutyrate) (PHB), is particularly suitable, on account of it being degradable,

biocompatible and resorbable. It may also be used as a non-woven patch.
Detailed description of embodiments of the invention

20 Embodiments of the invention will now be described by wéy of example. These illustrate
the use of one or more saccharides in the manufacture of a biocompatible glue for sticking a

medical instrument or a bodily organ or tissue to another material. The glue is either

prepared as—
25 (D a wet glue and applied to—

(a) a linear cutter surgical stapler, and

(b} human skiﬁ, or

10 (2) a dry glue, moistened immediately prior to use.
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10 (a) Linear cutter surgical stapler:

A small amount (less than 1 ml and j)refcrably 0.05-0.1 ml) of the solution was spread
out on each of two strips (1 cm by 10 cm) of a non-woven patch made of poly(3-
hydroxybutyrate) (PHB). The strips were then put on the forks of a linear cutter

15 surgical stapler, PROXIMATE™ model TLC-75 as supplied by Ethicon, Inc., of
Somerville, N.J., USA. The strips stuck easily to the forks and after the instrument was

fired the strips were easily removed from the forks.

(b) Skin:
20
A small amount (less than 1 ml) of the solution was spread out on a piece (5 cm by
5 cm) of a non-woven patch made of PHB. The patch was then put on the skin and the
| patch was easily stuck to the skin. Even éfter 10 hours fhe patch was still adhering to
the skin yet easily able to be removed.
25

(2) Dry glue

10 g of water was heated in a beaker covered with a plastic foil to 70° C. 30 g of sucrose

was added to the water and the sucrose was dissolved by agitation at 70 °C for half an hour.
30  The plastic foil was removed and 1 ml of the solution spread out on a strip (1 ¢m by 10 cm)

of a non-woven patch made of poly(3-hydroxybutyrate) (PHB). The strip was then putin 2
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2. Use as claimed in claim 1, characterised in that one or more non-toxic saccharides

are used in the manufacture of the biocompatible glue.

3. Use as claimed in claim 1 or 2, characterised in that one or more mono-, di-, tri-,

oligo- or polysaccharides are used in the manufacture of the biocompatible glue.

4, Use as claimed in claim 1, 2 or 3, characterised in that the biocompatible glue is

adapted for releasably adhering the first structure to the surface of the second structure.

S. Use as claimed in any one of claims 1 to 4, characterised in that the second

structure is a human or animal body structure.

6. Use as claimed in claim 5, characterised in that the first structure is a medical
structure.
7.  Useasclaimed in claim 4, characterised in that the f'lfSt structure is a medical

structure for disposal on a surface of a human or animal body structure and the second
structure is a medical instrument whereby the biocompatible glue enables the medical
structure to be transferred from the medical instrument onto the surface of the body

structure.

8. Use as claimed in claim 5, 6 or 7, characterised in that the body structure is an

internal structure of the human or animal body.

9. Use as claimed in claim 8 when appendent on claim 7, characterised in that the

medical instrument is an invasive surgical instrument for an invasive surgical procedure in
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s  skin of the human or animal body.

11. Use as claimed in claim 6, characterised in that the medical structure is a patch and

that the body structure is the skin of the human or animal body.

10 12 Use as claimed in claim 9, characteriéed in that the invasive surgical instrument is a
stapler for use in lung volume reduction surgery for treating emphysema of a lung of the
human or animal body and that the medical structure is a buffer material through which one

or more lines of staples are fired into the lung from the stapler.

15 13. - Useasclaimed in any one of the piece_ding claims, characterised in that the first

structure comprises a bio-resorbable material.

14. Use as claimed in claim 13, characterised in that the bio-resorbable material
comprises poly(3-hydroxybutyrate).

20 |
15.  Use as claimed in any one of the preceding claims, characterised in that the

biocompatible glue comprises from 60 to 90 % by weight of saccharides in solution.

16. Use as claimed in claim 15, characterised in that the biocompatible glue comprises

25 approximately 85% by weight of saccharides in solution.

17. Use as claimed in claim 15 or 16, characterised in that water is used as a solvent

for the saccharides to form the solution.

30 18, Use as claimed in any one of the preceding claims, characterised in that the

saccharides comprise sugars.
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21. | Use as claimed in claim 15, 16 or 17, characterised in that the solution includes
0.5 to 30% by weight of glycerol.

10 '
22. Use as claimed in .cla.im 15, 16 or 17, characterised in that the solution includes 1

to 30% by weight of polyethylene glycol having a molecular weight of less than 50 000.

23. A biocompatible glue comprising one or more saccharides for adhering a first

15 structure to a surface of a second structure.

24, A biocompatible glue as claimed in claim 23, characterised in that the

biocompatible glue comprises one or more non-toxic saccharides.

20 25. A biocompatible glue as claimed in claim 23 or 24, characterised in that the

biocompatible glue comprises one or more mono-, di-, tri-, oligo- or polysaccharides.

26. A biocompatible glue as claimed in claim 23, 24 or 25, characterised in that the
biocompatible glue is adapted for releasably adhering the first structure to the surface of the
25 second structure.

27. A biocompatible glue as claimed in any one of claims 23 to 26, characterised in

that the biocompatible glue comprises from 60 to 90 % by weight of saccharides in solution.

30 28, A biocompatible glue as claimed in claim 27, characterised in that the

biocompatible glue comprises approximately 85% by weight of saccharides in solution.
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the use of one or nore saccharides in the manufacture of a bioconpati b.Ié
gl ue forngbgﬂékﬁgg 25 a nmedi cal |nstrument .or a bodily orgge.r;ghp.;,mwg to

anot her i

Hte— prepared as- (1).. gl'ue an
applied to- (a) a I|'|'1Mvigr3"iﬁﬁ1ft"‘!’i‘é Etﬁ\b caljpstapl er, and (b ' 30
(2) a dry glue, foisteRBRLACkBedi at¢ly prior to use. Aﬂmmw}!ﬂw
97/ 46632 : 45

foi | 1o 789 er r foioferbyatie Bl FERa R fill 2 ol 28 Sharkhid ly s Rl .

(dextroselsuPish ivian firdhé SRcNR{deS tfosmthy Sslution.agi tation at

30. A biocompétible glue as claimed in any one of claims 23 to 29, characterised in

s that the saccharides comprise sugars.

31. A biocompatible glue as claimed in any one of claims 23 to 30, characterised in
that the biocompatible glue is formed in a viscous state and used immediately for adhering
the first structure to the surface of the second structure.

10
32. A biocompatible glue as claimed in any one of claims 23 to 31, characterised in

that the biocompatible glue comprises a mixture of two or more different saccharides.

33. A biocompatible glue as claimed in claim 27, 28 or 29, characterised in that the
15 solution includes 0.5 to 30% by weight of glycerol.

34. A biocompatible glue as claimed in claim 27, 28 or 29, characterised in that the
solution includes 1 to 30% by weight of polyethylene glycol having a molecular weight of
less than 50 000.

20 |
35. A method of adhering a first structure to a surface of a second structure
éomprising the step of applying a coating of a biocompatible glue comprising one or more

saccharides to one or other of the first or second structures.

s 36. A method as claimed in claim 35, characterised in that the biocompatible glue is

adapted for releasably adhering the first structure to the surface of the second structure.

37. A method of treaﬁnent of a human or animal body by surgery including the steps of
releasably securing a medical structure to a surgical instrument and then transferring the

3  medical structure from the surgical instrument to a surface of a structure of the human or
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s 70.[err]C for approximtely 30 m nut esumm“mmwmum was renoved and
the wat er evaporated for approxinmately 2 accharl des forned
around about 85% bX wei ght of the solution* The 'solution” was o &?ggd in
a glass syWAg¥He32 1) and cooled dowp to anbient tenperaturb ready

use. 10 ‘(@) Li hegis SHEERHASUBEEN &l ??lp| er: A small amount (less than
1 m and preferablyj0. 05- Emm of the sol ution was spread out on each of
two strips (1 cm by l1l0—cm—e+—a~—rrom=moven patch nade of pol y(3-

Eﬁ?[ g?ybutyrﬁﬁw&gﬁgﬁw §&ng£§ﬁ\(’\5§§%ﬁ#gﬁ%% @Eég% as supp gl ed by

Et hi con, | ngstrurfiént S0 bibédrﬁpaﬂwe]glue éb'iﬁpnsmgoﬁé & rﬁére%h&tﬁﬂén@@sS' ly to the

forks and after the instrument was fired the strips were easily renoved
fromthe forks. (b) Skin: 20 Asrrall amount (less than 1 m) of the

of PLE. Theha oA Rhad 8 Hagbd O e Libreamtin thardod ety astupl Jolimmary
to the ski negfetn saxfgeﬁrfomemlgénﬁﬂy@e.ﬂ@mme@%ﬁtuukﬁan%@aﬁﬂmoaﬁ that the

surgical instrument is a surgical stapler for firing one or more rows of staples into the lung,

| that the medical structure is a buffer material and that the biocompatible glue releasably
adheres the buffer material to a fork of the surgical stapler such that the staples can be fired
therethrough. '
10
39, A method as claxmed in claim 35, 36, 37 or 38, characterised in that the

biocompatible glue compnses one or more non-toxic saccharides.

40. A method as claimed in any one of claims 35 to 39, characterised in that the

15 biocompatible glue comprises one or more mono-, di-, tri-, oligo- or polysaccharides.

41. A method as claimed in any one of claims 35 to 40, characterised in that the

biocompatible glue comprises from 60 to 90 % by weight of saccharides in solution.

20 42, A method as claimed in claim 41, characterised in that the biocompatible glue

comprises approximately 85% by weight of saccharides in solution.

43, ._ A method as claimed in claim 41 or 42, characterised in that water is used as a
solvent for the saccharides to form the solution. -

25
44. A method as claimed in any one of claims 35 to 43, characterised in that the

saccharides comprise sugars.

45, A method as claimed in any one of cléims 35 to 44, characterised in that the

30  biocompatible glue is formed in a viscous state and used immediately for adhering the first

structure to the surface of the second structure.
L . | ‘This Sheet Has Been Replaced
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the skin yet easily able to be renoved. 25 (2) Dry glue 1.0 g of wat er 'vvas

heat ed | er covered vm'th a plastic foil to 70C. 30
” ( PeTRfEIHIBDEOSE Was
added t &Pﬁ) Bg&? f—afd—t-he—st eywas dissol ved by agitation at 70 [err]C

for half an hour | TS SHE§T|61A§SBEEN1 oi | mps renoved and on
spread out on a d4trip REPKAGEDY 10 ¢m) of a non-woven patﬂc}“‘“ﬁ%ﬂ'ﬂ”ﬂﬂ"““
Ip;(él_|_>/(3 hydroxybm rate)y (PHB).  1ne strlp was then put in#a ¢

SE97 945 evaporate '
t he wat er&oThe ‘%t"sr{e?@&v\gap‘:%\f{ﬁgdmv\%@o '% a&}nagﬁlgégﬁene dst%%)s%ggﬁghﬁgalgut on

fork of aibdongatibleyiliesoniptises & alixtaieef tero. or there différpntsheobiaridessi |y to the
fork and was al so easy to renove.

47. A method as claimed in claim 41, 42 or 43, characterised in that the solution
s includes 0.5 to 30% by weight of glycerol.

48. A method as claimed in claim 41, 42 or 43, characterised in that the solution
includes 1 to 30% by weight of polyethylene glycol having a molecular weight of less than
50 000. '

10
49. A medical device comprising a patch of polymeric material and a coating of a
biocompatible glue comprising one or more saccharides for adhering the patch to a surface

of a structure of a human or animal body.

15 50. A medical device as claimed in claim 49, characterised in that the biocompatible

glue comprises one or more non-toxic saccharides.

51. A medical device as claimed in claim 49 or 50, characterised in that the

biocompatible glue comprises one or more mono-, di-, tri-, oligo- or polysaccharides.

S2. A medical device as claimed in claim 49, 50 or 51, characterised in that the
biocompatible glue is adapted to releasably adhere the patch to the body structure.

53. A medical device as claimed in any one of claims 49 to 52, characterised in that

25 the patch comprises a non-woven patch of poly(3-h'ydroxybutyrate).
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9 Cains: 1. Use of one Pata Qfﬂeaes in the- rmnuf;CCtTérS%97/00945
bi oconpati bl e gl ue which 51 PCT ntanational Appiication dasably adhering a ’i
»structure to a surface of a second structure 2.  ,Use as clained in
claim1, characterised in that one or rPor e non- t oxi ¢ 'sacchari des are used
in the manufacture of the bioconpatibl e glue. 10 3. - Use as clainmed in.
claim1l or 2, characterised in that one or nore nono-, di-, tri-, oligo- or

pol ysacchari des are used in the manufacture of the bi ocorrpatl bl e glue. 4.
Use-as clainmed in.any one of clains 1 to 3, characterised in that t he

second silheécideace of ﬁ" leaka howevermay be pslugedthrongh theapplication of a SR as
C e, el oA S b b . SRS S0 AT €2
in that 0567119r(Bio-Vascuddr)ine.) there is made known an article of manufacture compnsmg_a
| 5 - strip of animal tissue material comprisihg bovine pericardium which is temporarily

fastened to a buttress member by means of a basting filament to define a tubular configura-

.tion which is able te slide over one of the jaws er forks of a surgical staple gun. The strip

of animal tissue thaterial is so arranged on the fork that the staples are inserted through the

-strip. The diseased tissue is then cut away. The diseased tissue thus remains temporarily

10 attached to the healthy tissue at this stage as the buttress member is still attached to the |
strip. Removal of the basting filament is required to free the buttress from the stnp and

* thus the diseased tissue from the healthy tissue.

There are several disadVantage's to the means proposed in EP-A-0667119 for positioning:
‘15 the strip of animal matenal on the fork of the staple gun such that staples can be fired
therethrough into the dlseased lung.

. First, cutting away of the diseaéed tissue does not effect its rentoval until the buttress
member has also been severed from the strip. _Second; the buttress memt;er makes it
20 difficult to cut the tissue especially in endoscopic techniques as it tends to get in the way.
Third, the strip of animal tissue is only loosely held dn the surgical stapler by the buttress
member and could easily fall off. Thls is agam problematlc particularly if endoscoplc

techmques are being used.
.25 Disclosure of the invention

The present invention proposes to'pro_vide means for adhering or securing a first structure
to a surface of a second structure wﬁich may be used in the medical field. Thus, _acc'ording |
to the pfesent invention there is provided the use of one or more saccharides in the |

30 | manufacture of a biocompatible glue which is adapted for releasably adhering a first

structure to a surface of a second structure. For example, one or more non-toxic mono-,
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20 is a nedical structure for disposal on a surface of a human or ani mal

‘body structure and the second structure is a nedical instrument $hesigey
» bi oconpati bl e gl ue enabl es the nedical structure to be transferred fromthe

nmedi cal instrument onto.the surface ofgthe body structure. 25 7. Use.
as clainmed in claim4,- 5 or 6, characterised in that the.body structure is
an internal structure of the human or animal body. 8. Use as clained in

cl ai m 7 di)eiv, slgrsed polyssuchatides mdy, beaisad icthe manafhciure oftae bicsempatible al
instrunment is an invasive surgical instrument for an invasive surgical

procedurgé“‘iIn 30 which the nedical structure is to be transferred fromthe
surgical instrument to the surface of the |nternal body structure. AMENDED
SHEET PCT/.SE97 /00945 10 :

The glue has particular application where the first structure is a medical structure for

s disposal on a surface of a human or animal body structure and the second structure is a
medical instrument. The blocompatlble glue then enables the medical structure to be
transferred from the medical instrument onto the surface of the body structure. For
example, the body structure may be an internal structure of the human or animal body and
the medical instrument an invasive surgical instrument for an invasive surgical procedure

. 10 - in which the medical structure is to be transferred from the surgical instrument to the

surface of the internal body structure. Lung volume redtidti_on sur_gery involves such a
surgical procedure. In this case, the medical structure may serve as a buffer material to
feinforce one or more lines of staples fired into a diseased lung to prevent air leaks -
following surgery. There would be n.o' need for the glue to assist in the adhesion of the -

15 . buffer material to the bodily organ once the material has been rembved from the surgical
instrument. The glue simply needs to éct as a temporary glue during the surgical

‘procedure.

Other surgical procedures in which the invention may be used include intestinal ana-
20  stomosis and vascular surgery. In vascular surgery, the buffer material would serve to pre-

vent the loss of blood not of air as in lung volume reduction surgery.

The buffer material may be a strip of animal tissue matenal comprising bovine
pencardmm, as disclosed in EP-A-06671 19 (Blo-Vascular, Inc.). However, this has the
25 disadvantage that the polymer that makes up bovine pericardium is non-resorbable and
" non-degradable in the patient over the time period in which it is 'pfesent, especially as it
- would tend to calcify. Other non-degradable materials that may be used include TEFLON, |
i.e. poly(tetra-fluoroethylene), and DACRON, a polyester material of poly(ethylene
_ terephthalate). Ideally, though, the material is a'bio-resorbable material. Suitable bio-
3 resorbable materials include polymers such as poly(glycolic acid) (PGA),poly(lactic acids)

(PLA), poly(e,-éaprolactone)

* AMENDED SHEET
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9. Use as clainmed in claim4, 5 or 6, characterised in that t Qﬁgjy
structure is the skin of the human. or ani mal body. 5 10. ﬁeé 1998
xclaimed in claim5, characterised in that the nedical structure is a patch
~and that the body structure is the skingof the human or aninmal body. 11.

Use as claimed in claim8, characterised in that the invasive surgical
instrunent is a stapler for use in |ung vol une reductlon surgery for

treati ng enphysema of a lung of the 10 human or ani mal body and that the:

nedi cal structure is a buffer material through which one or nore |lines of
stapl es e glyetaay bmmplleﬂénﬂwﬁgmpﬁmm% gn dried> The magegial may ghegibsed i n

“any one recedi Wm Eﬁgl irst structure
conpri segﬁ(ggtgtl?%l- Fesor tagl gﬁrﬁsﬂ a r%g&%é [323 as cFlal %Jed inclaiml2,
char act erobg8h g&okfﬂhitylfa@ iDised) leswsven diete aliecddnger tharthe imaetial may

pol y(3- hydroxy utyrate) Use as clained in _any one of the preceding
cl ai ¥, élunggmlﬁfapm of ferage) The glue mextalsgibe ugq:dﬁ;s & PRTAeSIBPYr om 60

2 B Bt e o Bt e

had over the composition of the glue, ensuring the optimal ideal stickiness is achieved, if it

is applied in a viscous state and used immediately. This also obviates the need to have to
add water at the time of use. .
10 |
The glue may contain a single type of saccharidé,_ ie. be composed of one saccharide only
in solution. This is perfectly acéeptable when the glue is applied in the form of 2 solution
- and then dried. A mixture of two or more different saccharides is preferred, however, to
obviate p0551ble probiems with crystalhsatlon h
s '
W_ater loss from the glue during storage may be minimised by adding ahygroscopic mate-
rial. The hygroscopic material may iﬁclude 0.5 to 30% by wéight of glyceroi. 1to 10% by
weight of glycerol is preferred with around about 10% being most preferred. -Altematively,- _
the hygroscopic material may include 1 to 30% by weight of polyethylene glycol (PEG) .
20  having @ molecular weight of less than 50 000. This has the further advaxftage that it may |

act as a lubricant.

Accordiﬁg o the invention there is further pfovided a biocompatible glue comprising one
or more saccharides wh1ch is adapted for releasably adhermg a first structure to a surface of _

© 28 asecond structure

According to the invention there is yet further provided a method of releasably adhering a
first structure to a surface of a second structure comprising the step of applying a coating of
a biocompatible glue comprising one or more saccharides to one or other of the first or

30 second structures.
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-approxi mately 85% by wei ght of saccharides in solution. 25 EET/SE9MQ%45
claimed in claim14 or 15, characterised in that water is used asia‘sﬂﬂ-v%-

zfor the saccharides to formthe solution. 17. Use as clained in any one
of the preceding clainms, characterisedg n that the saccharides conprise
sugars. 30 AMENDED SHEET PCT/ SE97/ 00945 1 1 18. Use as clai-ned in any

one of the preceding clainms, characterised in that the bioconpatible glue
i s for medAccordmg\to thedinsentiontthere ihlscsprdvidedre chettiosl of tfeaunemﬂ bfa hmpas be fir st
structure to th surface of the second %i{atélcture. Use as cl ai ned

in any oRwMgl bedybYsuseery inrluding the:steps phrekcasahly secyring am&fca! sfeicture to a
: surgical instrument and then transferring the medical structure from the surgical instrument

toa sﬁrfac_e of a structure of the human or_énima_l body characterised in that the medical
s structure is releasably secured to the surgical instrument with a biocompatible glue

comprising one or more saccharides.

According to the invention there is addmonally provided a medlcal device compnsmg a
' patch of polymeric material and a coating ofa biocompatible glue compnsmg one or more
10 - saccharides which is adapted for releasably adhering the patch to a surface of a structure of
a human or animal body. Suitable polymeric materials include non-degradable materials
such as bovine pericai'dium, TEFLON, i.e. poly(tetrafluoroethylene), and DACRON, Ia
polyester material of poly(ethylene terephthalate). Ideally, though, the material is a bio-
resorbable rnaterial. Suitable bio-resorbable materials include polymers such as
15 poly(glycolic acid) (PGA), poly(lactic acids) (PLA), polyg-caprolactone) (PCL),
poly(B-malic acid) (PMLA) and poly(p-dioxanone) -(PDS). ‘We have found that poly-
(B-hydroxybutyric acid), generally referred to as poly(3-hydroxybutyrate) (PHB), is
| particularly suitablg, on account of it being degradable, biocompatible and resorbable. It
may also Be used as a non-woven pétch. | '
20 .
Detailed description of embodiments of the invention

Embodiments of the invention will now be described by way of example. These illustrate
the use of one or more saccharides in the manufacture of a biocompatible glue for sticking
25 amedical instrument or a bo'dilyl organ or tissue to another material'. The glue is either
prepared as— ' |
(1)  awet glue and applied to— |
- (2) alinear cutter surgical stapler, and
(b) human skin, or |

30 (2) adry glue, moistened immediately prior to use.

AMENDED SHEET



bi ocorrbatible gI ue conprises a mxture of two or nore dlffere

sacchari des. Use as clained in clai m 14, 15 or c ;..;,’;-.:a.; I n
that the sol includes 0.5 to _30% t of ycerol RIMDLY 1 . e
as cl ai med ﬁ&ﬂl m 14, 1“50 b’r7 Nf%”‘ lﬁ ‘%ﬁat the St ion

(&) Entecrstionsl Ratent Glassifieption § : adlapt ed| f or (mSIntmln@aQalbkyimaHmt ng a WEs97/46632

Stir uciCenr 105000 ABIL 2500 of a secongdAst]r bi oconpatd b]
as| clained in claim22, character)se (13h1“f°ﬁ’a‘f°"flﬁébl'ﬁ‘1“6’b8ﬁbat\’l§ Me 7 143

CONpri ses one or nore non-toxlc saccha |des 20 24 A bl oconpati bl e

gl Huzan Engernntiopalpglichtipn Mumbemy 22 B97/00M5 | BBt 9‘{5 g%%
gl QI RibrR T hing Bifte:C" %7«50 ”" m}v 18, SLK, £R-
3%6gnorrpgtn?bl lé‘ggF‘ue as c?)amﬁe in g%ﬂ @ED 4MN, MW, MX, NO, NZ,
characterised in that the bioconpati bl .L gI ueL, .mﬂesbf SKoTJQW%‘Ha
Wi @Phri g%%&échari s in.. ol ution, | 26.
cllai med®P# ai m 233““51&%? ég'?se??% sed i F{ hat %ﬁé%ﬁi‘% E:,‘:;;‘;,';:‘;:;%?Eﬁg B l,%
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI
(71) Applicant (for all designated States except USh—~ASTRA | patent (BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE,
AKTIEBOLAG-(publ) [SE/SE]; S451 85 StdErtalje (SE). SN, TD, TG).

(72) Inventors; and
(75) Inventors/Applicants (for US only): JOHANSSON-RUDEN, | Published

Gunilla [SE/SE}; Bergstigen 20, S-#36 42 Askim .(GE) With international search report.

SODERSTROM, Bengt {SE/SE}; Solgirdsgafan 4B, $-412 Before the expiration of the time limis for amending rthe

65 Guteborg (SE). claims and to be republished in the event of the receipt of
amendments,

(74) Agent: ASTRA AKTIEBOLAG; Patent Dept, $-151 85
Stdertilje (SE).

(54) Title: BIOCO TIBLE GLUE

(57) Abstract

Use of one or more saccharides, for example one or more non-toxic mono-, di-, tri-, oligo- or polysaccharides, in the manufacture
of a biocompatible glue for adhering a first structure to a surface of a second structure. The biocompatible glue can be adapted to act as
a temporary glue. In this case the glue may be used to enable a medical structure to be transferred from a medical instrument onto the
surface of a structure of a human or animal body, for example as in the transfer of a buffer material from the fork of a surgical stapler to
a diseased lung after one or more rows of staples have been fired through the buffer material into the lung during lung volume reduction
surgery for treating emphysema. The biocompatible glue can aiso to advantage be used to adhere or secure medical structures to a structure
of 2 human or animal body direct, such as in the case of a patch being applied to the skin of a mammal.




bi oconpati bl e gl ue conprises approxi nat el ymnumﬂmumuuu sadGRAPEAdS 90945

sol.ution. 30 27. A bi oconpatible gl ue im 25 orf #6008~ m
chardcterised in that water is used as a sol'vefit for" tHe daccharides to
formthe sol ution. PCT/ SE97/ 00945 12 8. A bi oconpatible glue as
clainmed in any .one of clainms 22 to 27, characterised in that the

sacchari des conprise sugars. s 29. A bioconpatible glue as clained in
~any one of clains 22 to 28, characterised in that the bioconpatible glue is
formed in a viscous state and used imediately for adhering the first '
struct ur e Glaimshe surface of the second structure. 30.° A bi oconpati bl e
glue as claimed in any one of clains 22 to 29, characterised in 10 that

t he bi ocorrpatlble gl ue conprises a mxture of two or nore different

sacchari dgs. 31 Us@‘opbﬁbc&q‘ﬁ@ie' sabchafitéstin W mhifarel of a@xé’é‘oﬂlpgéble ghueOWhict -

characterised in that the
5  is adapted for releasably adhenng a first structure to a surface ofa second structure.

2. Useas claimed in claim 1, characterised in that one or more non-toxic saccharides

are used in the manufacture of the biocompatible glue.

0 3. Use as claimed in claim 1 or 2, characterised in that one or more mono-, di-, tri-,

oligo- or polysaccharidés are used in the manufacture of the biocompatible glue.

4. Use as claimed in any one of claims 1.to 3, characterised in that the second
“structure is 2 human or animal body structure.

15

5. Use as claimed in'claim 4, characterised in that the first structure is a medical
structure. '
6.  Use as claimed in any one of claims 1 to 4, characterised in that the first structure

20  is a medical structure for disposal on a surface of a human or animal body structure and the
: second structure is .a medical instrument Whereby the bioccjmpatible glue enables the
" medical strucfure to be'transferrgd from the medical instrument onto the surface of the
body structure. | |

23 7.  Useasclaimedinclaim4, 5 or 6, characteriséd in that the body strﬁctur‘e is an

intemall_ structure of the human or animal body.

8. Use as claimed in claim 7 when appendent on claim 6, characterised in that the
medical instrument is an invasive surgical instrument for an invasive surgical pfdcedute in .
- 30 which the medical structure is to be transferred from the surgical instrument to the surface
of the internal body structure. |
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sol ution includes 0.5 to 30% by wei ght of “mnm“")ul" Wmﬂ'

- bi-ogonpati ble glue as clainmed iin claim?25 cteri sdd4|..gg.t hnga

-t.he solution includes 1 to 30% by wei ght of* pbl yetHYl éne*gl ycol having a

nol ecul ar wei ght of less than 50 000. 3g.. = A method of. releasably

adherlng a first structure to a surface of a second structure 20

conprising the step of applying a coating of a bioconpatible glue

conprising one or nore saccharides to one or other of the first or second

structures. 34. A met hod of treatnent of a human or ani mal body by

surgery Pncl udUﬁ@asﬂ&H@dépslaun%§DEM¥W|MMM|MCW$M ure to a .

‘surgi cal |ns nt and t ransferring the 25 nedical structure from
t he surgFlE‘ﬁ f‘ﬁg't“a“ ‘PB&Q é’brfaoe of a structure of the human or ani mal

“body characterised in that the medical structure is rel easably secured to _
the surgical instrument with a bioconpatible glue conprising one or nore
sacchari #&s. 3Use as claimedtimokdim$, chariacteriseidrin thatthe Betlical stmciareds 2 patch i n t hat

5T ung oRaCHhe RO SGHeHT = 6 a6 o i D ALY ne r et 1o A
sur gi cal stapler for firing one or nore rows of staples into the |ung,
11. 'Use as claimed in claim 8, characterised in that the invasive _surglcal mstrument is
a stapler for use in lung volume reduction surgery for treéting emphysema of a lung of the
10  human or animal body and that the medical structure 1s a buffer matenal through which one

or more lines of staples are fired into the lung from the stapler.

12. Use as claimed in any one of the precedmg claims, charactensed in that the first
structure compnses a bio-resorbable matenal '
15 : :
13. Use as claimed in claim 12, characterised in that the bio-resorbable matenal

comprises poly(3-hydroxybutyrate)

14. Use as claimed in any one of the precedmg claims, characterised in that the

20 blocompatlble glue comprises from 60 to 90 % by wexght of saccharides in solution.

15. Use as clalmed in clalm 14 characterised in that the blocompatlble glue comprises

approxxmately 85% by welght of sacchandes in solution.

s 16. Use as qlaimed in claim 14 or 15, characteriSéd in tha; water is used as a solvent

for the saccharides to form the solution.
17. Use as claimed in any one of the precedmg claxms, charactensed in that the

saccharides comprise sugars

T30
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PCT/ SE97/ 00945 13 that the nedi cal tructu er| al and that

t he hi oconpati bl e gl ue rel easably adheres ,mntmm‘ﬂm @,Hmal tg .q?a W
the surgical stapler. such that the.staples tant be fiure eret hrou

36. A nmethod as clained in claim 33, 1:?4 or 35, characterised in that the:s

bi oconpati bl e gl ue conprises one or nore non-toxfc sacchari des. 37. A
nmethod as clainmed in any one of clains 33 to 36, characterised in that the

bi oconpat gl e 9U§€a§&&i&iddsiﬁ%.n?ﬂﬂe SFthQBfe‘éedIHQEImméj'charaE{ehsed laltmfme or -

"pol ysacchari des. met hod as claifred in any one of clains 33 to .
37, char abtoeompauble glue hsaformhé irba viscous atatdand used enmediptelysfos adhening 8ige fixsst 90 %
by wei ght of sacchari des | solut'on. 39. A nethod as clained in claim

38, char aS¥EHIELY theu ﬁ%ﬁo the sesPBL SN I e gl ue 15 conpri ses

approxi mately 85% by wei ght of saccharides in solution.

s 19, Use as claimed in any one of the preceding claims, characterised in that the

biocompatible glue comprises a mixture of two or more different saccharides.

20. Use as claimed in claim 14, 15 or 16, charactensed in that the solution includes
0.5t0 30% by welght of glycerol '

10
21.  Use as claimed in claim 14, 15 or 16, characterised in that the solution includes 1

to 30% by weight of polyethylene glycol having a molecula’rwéight of less than 50000.

22. A biocompatible glue comprising one or more saccharides which is adapted for

1s  releasably adhering a first structure to a surface of a second structure.

23. A biocompatible .glue as claimed in claim 22, characterised in that the -

biocompatible glue comprises one or more non-toxic saccharides. |

2 24.  Abiocompatible glue as claimed in claim 22 or 23, characterised in that the

blocompauble glue comprises one or more mono-, di-, tri-, ohgo- or polysaccharides.
25. A biocompatible glue as claimed in any one of claims 22 to 24, characterised in
" that the blocompatlble glue compnses from 60 to 90 % by weight of saccharides in

25 solution.

26. A biocompatible glue as claimed in clalm 25, characterised in that the

_ blocompanble glue compnses approxxmately 85% by weight of saccharides in solutlon

30 27. A Biocompatibié glue as claimed in claim 25 or 26, characterised in that water is

~ used as a solvent for the saccharides to form the solution.
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40. A method as clainmed in claim38 or /%E? ?45'
is used as a solvent for the saccharides tﬂwuﬁmmrlﬂu"won 24 44]9’

met hod as clained in any one of clains 33 tb 40, tchéragterised in that t :
sacchari des conprise sugars. 42. A nmeghod as clainmed in any one of
clainms 33 to 41, characterised in that t bi oconpatible glue is fornmed in
a viscous state and used i medi ately for adhering the first 25 structure
to the surface of the second structure. 43. A nmethod as clainmed in any
one of clainms 33 to 42, characterised in that the bioconpatible glue

conpri ses 28. m xtAlbiocofpatiisie glueni clairded incangohe sfclaims 221027, dharaétérised in A

met hod as clainmed in claim38, 39 or 40, characterised in that the solution
i ncl udes chas the;sageharides GRMBse YgaTS| ycer ol . PCT/ SEQ7 /00945 14

5 29. A biocompatible glue as cfaimed in any one of claims 22 to 28, characterised in-
that the biocompatible glue is formed in a viscous state and used immediately for adhering
the first structure to the surface of the second structure.

30. | A biocompatible-'gl'ue as claimed in any one of claims 22 to 29, characterised in

10 that the biocompatible glue comprises a mixture of two or more different saccharides.

31. A biocompatible glue as claimed in claim 25, 26 or 27, characterised in that the
~ solution includes 0.5 to 30% by weight of glycerol.

15 32. A biocompatible glue as claimed in claim 28, 26 or 27, characterised in that the
solution includes 1 to 30% by weight of polyethylene glycol having a molecular weight of
less than 50 000. | |

33. A method of releasably adhering'a first structure to a surface of a second structure
20 comprising the step of applying a coating of a biocompatible glue compnsmg one or more

saccharides to one or othier of the first or second structures.

34. A method of treatment of a human or animai body by surgery including the steps
of releasably securing a medical structure to a surgical instfument and then transferring the
‘25 medical structure from the surgical instrument to a surface of a structure of the human or -
aniinal body éﬁaracterised in that the medical structure is releasably secured to the surgical

instrument with a biocompatible glue comprising one or more saccharides.
35. A method as claimed in clalm 34, characterised in that the surgery is lung volume

% reduction surgery for treating emphysema ofa lung of a human or animal body, that the

surglcal instrument is a surgical stapler for firing one or mox_'e rows of staples into the lung,
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45. A nmethod as clainmed in claim38, 39 sed i t
solution includes 1 to 30% by wei ght of pollmm w:mymuﬂ" havi n 4tal'rbg' %
o| ecul ar weight of less than 50 000. 5 46. * ‘A fredl'cal device conprising
a patch of polymeric material and a coatjfig of a bi oconpatible glue .
conprising one or nore saccharides which'1s adapted for rel easably adhering
the patch to a surface of a structure of a human or ani mal body. 10 47.
A medi cal gaMhe edaFlRIcRRE s Ibuted niftrdtfl abd'Mafhk Bidca ga ?@ﬁtrel%bly
bi oconpati bl e gl ue conprises one or nore non-toxic sa
medi cal deadheres dhe Wiffer materiah tacd forknofihesnrgical stapler such ¢hat ﬂmoktaphstdanﬂ)elfimi
bi oconpat i | ue conpri ses one or nore nono-, di-, tri-, oligo- or
pol ysaccha F‘i?gg @5 A nedi cal device as clained in any one of clains
46 to 48, characteri sed in that the patch conprises a non- woven pat ch of
pol y( 3- hydr oxybutyrate). AMENDED SHEET -

5 36 A method as claimed in claun 33, 34 or 35, characterised in that the biocompatible

A

glue comprxses one or more non-toxic saccharides.

37. . A method as clalmed in any one of claxms 33 to 36, characterised in that the
biocompatible glue comprises one or more mono-, di-, tri-, oligo- or polysaccharides.
10 '

- 38. -A method as claimed in any one of claims 33 to 37, characterised in that the

biocompatible glue comprises from 60 to 90 % by weight of saccharides in solution.

3. A method as claimed in claim 38, characterised in that the biocompatible glue
15 comprises approximately 85% by weight of saccharides in solution.

40. A method as claimed in claim 38 or 39, characterised in that water is used as a

solvent for the saccharides to form the solution.

20 41 A method as claimed in.any one of claims 33 to 40, characterised in that the

saccharides comprise sugars.
42, 'A-method as claimed in any one of claims 33 to 41, characterised in that the
blocompatlble glue is formed in a viscous state and used immediately for adhermg the first

25 structure to the surface of the second structure

43. A method as claimed in any one of claims 33 to 42, characterised in that the

biocompatible glue comprises a mixture of two or more different saccharides.

30 44, A method as claimed in claim 38,39 or 40, characierised in that the solution
includes 0.5 to 30% by weight of glycerol.
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- 48. A methc_id as claimed in claim 38,39 or 40, characterised in that the solution
includes 1 to 30% by Weight of polyetl?ylene glycol having a molecular weight of less than
50 000.

46. A medical device comprising a patch of polyrﬁeric material and a coating of a
biocompatible glue comprising one or more saccharides which is adapted for releasably

adhering the patch to a surface of a structure of a human or animal body.

- 10 47.° A medical device as claimed in claim 46, characterised in that the biocompatible

glue comprises one or more non-toxic saccharides.

48. A medical device as claimed in claim 46 or 47, characterised in that the

biocompatible glue comprises one or more mono-, di-, tri-, oligo- or polyéaccharides.

49. A medical device as claimed in any one of claims 46 to 48, characterised in that

the patch comprises a non-woven patch of poly(3-hydroxybutyrate).
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