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A temporarily implantable organ displacement implant (20) is comprised of a bladder (22) with a one-way valve (26) for
being filled with a fluid for displacement of a healthy organ from a tissue site desired to be irradiated by radiation therapy. The
organ displacement implant (20) is substantially radiolucent which thereby facilitates its placement and minimizes its interference

with the radiation therapy.
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RADIOLUCENT ORGAN DISPLACEMENT DEVICE
FOR RADIATION THERAPY

Cross-Reference to Related Application

This application is related to a commonly owned
co-pending U.S. patent application Serial No. 07/952,687
filed September 29, 1992.

Background and Summary of the Invention

Radiation therapy is presently one of the major
options for treatment of cancer. As well known in the
art, radiation therapy involves radiating cancer growths
and tissue sites in order to kill the cancer and prevent
its spread throughout the body. This therapy is typical-
ly used for many different kinds of cancer, including
those cancers attacking the internal organs of a human
such as the prostate gland, uterus, and pelvic lymph
nodes. Because of the obvious harmful effects of radia-

tion which is inadvertently exposed to healthy tissue,
there has been much effort in the prior art directed to
preventing this from occurring. Principally, this effort
has been directed to more exactly locating the tissue
site intended to receive the therapy, and more precisely
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irradiating that site with a controlled energy beam.
Efforts in these areas continue. However, because of the
dynamic nature of the human body, and the present limita-
tions of radiation techniques, there still remains a
significant risk of injury or morbidity for body organs
or tissues surrounding the cancerous site.

In an effort to advance the art in this area, and
to aid in minimizing, and in some instances even elimi-
nating, inadvertent and unintended radiation of healthy
organs and tissues, the inventors herein have succeeded
in designing and developing a surgical implant for tempo-
rary implantation for separating or isolating healthy
tissues and organs from cancerous tissues and organs.
This implant is radiolucent, even at radiation levels
significantly below that ordinarily used for many kinds
of radiation treatment, and is essentially comprised of
an inflatable bladder having a valve which permits the
bladder to be filled in situ with a radiolucent filler
material. With the implant of the present invention, not
only is there achieved a clear separation between the
healthy and unhealthy tissue sites, but the implant is
virtually invisible to the therapy so that virtually no
adjustment in the therapy is required when the implant is
used. As is well known in the art, radiation therapy
protocol involve a series of treatments each of which
comprises the timed irradiation of a tissue site with a
very carefully calculated radiation dosage. These calcu-
lations can be quite sensitive in order to reliably kill
the cancerous growth while at the same time minimizing
injury and morbidity to surrounding healthy tissue. The
use of the implant of the present invention will have
minimal effect on these calculated radiation therapy
protocols.

The implant's position may also be readily moni-
tored by x-ray and will also permit the continued use of
x-ray to view those tissue sites desired to be viewed as
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the implant is virtually transparent at these reduced
energy levels used for x-ray as well. Therefore, the
implant may be readily and effectively used without in-
terfering with either the therapy itself, or a monitoring
of the tissue sites to determine the effects of therapy
as therapy progresses.

The implant is itself comprised of a generally
elastomeric bladder with a one-way fill valve. The blad-
der may be made of a silicone/polyurethane composite and
the filler material may be a highly purified and sterile
neutral triglyceride derived from soybean oil. Alterna-
tive materials may also be used, as explained below. The
bladder may be readily filled via a silicone rubber fill
tube which mates with the diaphragm one-way £ill wvalve in
the bladder/shell. The proximal end of the fill tube may
mate with a triglyceride containing fill cartridge, or a
fill gun or syringe may be used to deliver the filler
material into the bladder/shell. The size and/or shape
of the bladder may be readily sized and fitted to the
particular tissue site and application. No particular
size and/or shape is required in order to achieve the
benefits of the present invention.

As noted above, the implant may be surgically
implanted at the time of initial exploration or later as
part of the therapy itself. Also, the implant may be
implanted in an inflated and filled condition or may be
implanted and filled in situ. Explantation may be via
endoscopic means on an out-patient basis.

While the principal advantages and features of the
invention have been explained above, a more thorough
understanding may be attained by referring to the draw-
ings and description of the preferred embodiment which
follow.

Brief Description of the Drawings
Figure 1 depicts a generally spherical implant of

the present invention; and
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Figure 2 depicts a generally elliptical implant of

the present invention.
Detailed Description of the Preferred Embodiment

The temporary surgical implant 20 of the present
invention is shown in Figure 1 and is generally spheri-
cally shaped, although its spherical shape is a matter of
design and is only chosen as being exemplary hereof. The
implant 20 is comprised of a bladder-like shell 22 which
is filled with a filler material 24 through a one-way
valve 26. The bladder-like shell may be made of a sili-
cone/polyurethane composite elastomer and the filler
material 24 may be purified and sterile neutral triglyc-
eride derived from soybean 0il. Alternately, the bladder
22 may be made from any one or more of the following
materials: linear aliphatic polyether urethane; linear
aliphatic polyester urethane; cyclic aliphatic polyether
urethane; cyclic aliphatic polyester urethane; aromatic
polyether urethane; aromatic polyester urethane; poly-
butylene; polypropylene; crosslinked olefinic elastomers:;
and styrene-ethylene/butylene-styrene block copolymer.
Also, the filler material 24 may be principally comprised
of any one or more of the following materials: peanut
oil, sunflower seed o0il, or any other suitable fluid with
the same atomic number as fatty tissue, Z=6.0.

The implant 20 is substantially radiolucent at
reduced levels of radiation energy. This radiolucency is
readily achieved by any material which has an effective
atomic number (Z) which is substantially equal to 6.0
within a range of *+ 0.5. It is well known and understood
in the art that virtually any material is radiolucent
presuming that the energy level of the x-ray (for exam-
ple) is increased to an appropriate level. However,
radiolucency at reduced levels, such as is used for mam-
mography, is not as readily achieved and such reduced
level radiolucency is intended for optimum effect with
the present invention. Another benefit of using the
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filler materials disclosed herein is that they are all
considered to be biocompatible.

The construction and composition of the present
invention facilitates endoscopic implantation and ex-
plantation. This minimally invasive technique is thus
thought to be capable of being performed on an out-
patient basis. This will therefore enhance the useful-
ness of the present invention by reducing its cost and
inconvenience.

There are various changes and modifications which
may be made to the invention as would be apparent to
those skilled in the art. However, these changes or
modifications are included in the teaching of the disclo-
sure, and it is intended that the invention be limited
only by the scope of the claims appended hereto.
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What Is Claimed Is:
1. An implant for isolating a tissue site within a

patient's body for therapeutic radiation therapy, said
implant having means for spacing other body tissues from
saild tissue site to thereby isolate said tissue site and
reduce the likelihood for unintended harmful effects on
said other body tissue through exposure to said therapeu-
tic radiation therapy.

2. The implant of Claim 1 wherein said implant is
substantially radiolucent.

3. The implant of Claim 2 wherein said implant
comprises an inflatable bladder, and a filler material
contained within said bladder.

4. The implant of Claim 3 wherein said bladder is
substantially radiolucent and said filler material is
substantially radiolucent.

5. The implant of Claim 4 wherein said bladder is
elastomeric and said filler material is substantially a
fluid to thereby permit said implant to be readily de-
formed as an aid in positioning said implant and achiev-
ing said isolation.

6. The implant of Claim 5 wherein said bladder has
a valve through which said filler material passes in
order to fill said bladder.

7. The implant of Claim 3 wherein said bladder is
made of silicone/polyurethane composite elastomer.

8. The implant of Claim 3 wherein said filler
material has an effective atomic number of approximately

6.0 within a range of * 0.5.
9. The implant of Claim 3 wherein said bladder is

made of one of the following materials: linear aliphatic
polyether urethane; linear aliphatic polyester urethane;
cyclic aliphatic polyether urethane; cyclic aliphatic
polyester urethane; aromatic polyether urethane; aromatic
polyester urethane; polybutylene; polypropylene; cross-
linked olefinic elastomers; and styrene-ethylene/
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butylene-styrene block copolymer.

10. The implant of Claim 3 wherein said filler
material is principally comprised of triglyceride.

11. The implant of Claim 1 wherein said implant has
means for not significantly attenuating the therapeutic
radiation therapy.

12. An implant for separating a healthy body tissue
from an unhealthy body tissue, said implant being intend-
ed for temporary surgical implantation, and said implant
being substantially radiolucent to thereby facilitate the
isolation of said healthy body tissue from said unhealthy
body tissue for minimizing the harmful effects of thera-
peutic radiation therapy on said healthy body tissue.

13. The implant of Claim 12 wherein said implant
comprises an inflatable bladder, and a filler material
contained within said bladder.

14. The implant of Claim 13 wherein said bladder is
substantially radiolucent and said filler material is
substantially radiolucent.

15. The implant of Claim 14 wherein said bladder is
made of one of the following materials: linear aliphatic
polyether urethane; linear aliphatic polyester urethane;
cyclic aliphatic polyether urethane; cyclic aliphatic
polyester urethane; aromatic polyether urethane; aromatic
polyester urethane; polybutylene; polypropylene; cross-
linked olefinic elastomers; .and styrene-ethylene/
butylene-styrene block copolymer.

16. The implant of Claim 15 wherein said filler
material is principally comprised of triglyceride.

17. A temporarily surgically implanted implant for
spacing a healthy body organ from an unhealthy body tis-
sue site in a human prior to therapeutic radiation thera-
py, said implant being substantially pliable for facili-
tating the implantation and positioning of said implant,
and said implant being substantially radiolucent and
minimally attenuating at reduced radiation energy levels
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to thereby provide minimal interference with said thera-
pY.

18. The implant of Claim 17 wherein said implant
comprises a fillable bladder and a substantially fluid
filler material contained therein, each of said bladder
and said filler material being substantially radiolucent.

19. The implant of Claim 18 wherein said bladder is
made of one or more of the following materials linear
aliphatic polyether urethane; linear aliphatic polyester
urethane; cyclic aliphatic polyether urethane; cyclic
aliphatic polyester urethane; aromatic polyether ure-
thane; aromatic polyester urethane; polybutylene; poly-
propylene; crosslinked olefinic elastomers; and styrene-
ethylene/butylene-styrene block copolymer, and said fill-
er material is principally comprised of triglyceride.

20. The implant of Claim 19 wherein said bladder
has a valve through which said filler material passes for
inflation or deflation of said implant, said valve there-
by permitting the selective adjustment of the amount of
filler material contained in said bladder to thereby
selectively adjust said implant to suit a particular

tissue site.
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AMENDED CLAIMS
[received by the International Bureau on 8 March 1994 (08.03.94);
original claims 1,11 and 20 amended; new claims 21-31 added;
other claims unchanged (4 pages)]

1. An implant for isolating a tissue site within a
patient's body for therapeutic radiation therapy, said
implant having means for spacing other body tissues from
said tissue site to thereby isolate said tissue site and

5 reduce any likelihood for unintended harmful effects on
said other body tissue through exposure to said therapeu-
tic radiation therapy.

2. The implant of Claim 1 wherein said implant is
substantially radiolucent.

3. The implant of Claim 2 wherein said implant
comprises an inflatable bladder, and a filler material
contained within said bladder.

4. The implant of Claim 3 wherein said bladder is
substantially radiolucent and said filler material is

substantially radiolucent.
5. The implant of Claim 4 wherein said bladder is

elastomeric and said filler material is substantially a

fluid to thereby permit said implant to be readily de-

formed as an aid in positioning said implant and achiev-
5 ing said isolation.

6. The implant of Claim 5 wherein said bladder has
a valve through which said filler material passes in
order to fill said bladder.

7. The implant of Claim 3 wherein said bladder is
made of silicone/polyurethane composite elastomer.

8. The implant of Claim 3 wherein said filler
material has an effective atomic number of approximately
6.0 within a range of * 0.5.

9. The implant of Claim 3 wherein said bladder is
made of one of the following materials: linear aliphatic
polyether urethane; linear aliphatic polyester urethane;
cyclic aliphatic polyether urethane; cyclic aliphatic

5 polyester urethane; aromatic polyether urethane; aromatic
polyester urethane; polybutylene; polypropylene; cross-
linked olefinic elastomers; and styrene-ethylene/

AMENDED SHEET (ARTICLE 19)
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butylene-styrene block copolymer.

10. The implant of Claim 3 wherein said filler
material is principally comprised of triglyceride.

11. The implant of Claim 1 wherein said implant has
means for avoiding significant attentuation of the thera-
peutic radiation therapy.

12. An implant for separating a healthy body tissue
from an unhealthy body tissue, said implant being intend-
ed for temporary surgical implantation, and said implant
being substantially radiolucent to thereby facilitate the

5 isolation of said healthy body tissue from said unhealthy
body tissue for minimizing the harmful effects of thera-
peutic radiation therapy on said healthy body tissue.

13. The implant of Claim 12 wherein said implant
comprises an inflatable bladder, and a filler material
contained within said bladder.

14. The implant of Claim 13 wherein said bladder is
substantially radiolucent and said filler material is

substantially radiolucent.
15. The implant of Claim 14 wherein said bladder is

made of one of the following materials: linear aliphatic
polyether urethane; linear aliphatic polyester urethane;
cyclic aliphatic polyether urethane; cyclic aliphatic

5 polyester urethane; aromatic polyether urethane; aromatic
polyester urethane; polybutylene; polypropylene; cross-
linked olefinic elastomers; and styrene-ethylene/
butylene-styrene block copolymer.

16. The implant of Claim 15 wherein said filler
material is principally comprised of triglyceride.

17. A temporarily surgically implanted implant for
spacing a healthy body organ from an unhealthy body tis-
sue site in a human prior to therapeutic radiation thera-
py, said implant being substantially pliable for facili-

5 tating the implantation and positioning of said implant,
and said implant being substantially radiolucent and
minimally attenuating at reduced radiation energy levels

AMENDED SHEET (ARTICLE 19)
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to thereby provide minimal interference with said thera-
py.

18. The implant of Claim 17 wherein said implant -
comprises a fillable bladder and a substantially fluid
filler material contained therein, each of said bladder
and said filler material being substantially radiolucent.

19. The implant of Claim 18 wherein said bladder is
made of one or more of the following materials linear
aliphatic polyether urethane; linear aliphatic polyester
urethane; cyclic aliphatic polyether urethane; cyclic

5 aliphatic polyester urethane; aromatic polyether ure-
thane; aromatic polyester urethane; polybutylene; poly-
propylene; crosslinked olefinic elastomers; and styrene-
ethylene/butylene-styrene block copolymer, and said fill-
er material is principally comprised of triglyceride.

20. The implant of Claim 19 wherein said bladder
has a valve through which said filler material passes for
inflation or deflation of said impiant, said valve there-
by permitting a selective adjustment of an amount of

5 filler material contained in said bladder to thereby
selectively adjust said implant to suit a particula;
tissue site.

21. A method for temporarily isolating a tissue
site within a patient's body for performing a medical
procedure, the method comprising the steps of:

identifying the tissue site to be isolated;
5 inserting an implant into the body adjacent to
said tissue site to thereby space and isolate said
tissue site from other body tissue;
performing said medical procedure; and
removing said implant from the body.

22. The method of Claim 21 further comprising the
step of inflating the implant with a filler material to
thereby expand said implant.

AMENDED SHEET (ARTICLE 19)
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23. The method of Claim 22 wherein the step of
inflating the implant precedes the step of inserting the
implant. o _

24. The method of Claim 22 wherein the step of
inserting the implant includes inserting the implant by
endoscopic means.

25. The method of Claim 24 wherein the step of
inflating the implant follows the step of inserting the
implant. ‘

26. The method of Claim 22 wherein the step of
removing the implant includes removing the implant by
endoscopic means.

27. A method for isolating a tissue site within a
patient's body for therapeutic radiation therapy, the
method comprising the steps of:

identifying the tissue site to be isolated;

spacing said tissue site from other body tissue
by inserting an implant to thereby isolate said
tissue site and reduce a likelihood of unintended
exposure of said other body tissue to said thera-
peutic radiation therapy; and

radiating said tissue site as prescribed by
said therapeutic radiation therapy.

28. The method of Claim 27 further comprising the
step of inflating the implant with a filler material to
thereby expand said implant.

29. The method of Claim 28 wherein the step of
inflating the implant follows the step of inserting the
implant.

30. The method of Claim 28 further comprising the
step of removing the implant after radiating said tissue
site. : .
31. The method of Claim 30 wherein the step of
removing the implant includes removing the implant by

endoscopic means.

AMENDED SHEET (ARTICLE 19)



WO 94/10937 PCT/US93/07383




INTERNATIONAL SEARCH REPORT Inten. .onal application No.
PCT/US93/07383

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(5) :AG1F 2/02
US CL  :623/11
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.s. : 623/7,8, 11

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US, A, 4,995,882 (Destouet et al.) 26 February 1991. 1-5 ,8, 10-14,
See the Abstract and column 3, lines 12-26. 17, 18
Y US, A, 4,671,255 (Dubrul et al.) 09 June 1987. 6, 20
See column 1 lines 36-41, and column 2 lines 30-36.
Y US, A, 5,133,742 (Pinchuk) 28 July 1992. 9, 15, 16, 19,
See column 2 lines 63-66; column 4 line 9 - column 8 20
line 20.

D Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited d T hmdoampubluhedaﬂermememuonlﬁlm;dnwotpnonty
e B defining th 1 etate of the art which is not cansidered date and not in conflict with the ap jon but cited to und
efining the g ol w 18 not consude! rinciple or und the invention

10 be part of particuiar rel principle or theory undertying
— . . . . . X document of particular relevance; the claimed invention cannot be
E carlier document published on or afier the intermational filing date considered novel or cannot be considered to involve an inveative step
L document which myﬂlmwdoubuonpnomychm(l) or whnch i whea the document is takea alone

cited wm,ou b Mﬁd fon dte of 'Y doalnelll of psmcuhr relevance; the claimed invention cannot be

special n (s ) an step when the documun is
"0* document referring to an oral disclosure, use, exhibition or other combined wnll ome or more other such d such

means being obvious to & persos skilled in the art
"p* document published prior to the intcrnational filing date but later than  =g* document member of the same patent family

the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

07 October 1993 DEC 281993

Z
Name and mailing address of the ISA/US Authorized officer 7
Commissioner of Patents and Trademarks W ’

Box PCT
Washington, D.C. 20231 DEBRA BRITTINGHAM
Facsimile No. NOT APPLICABLE Telephone No. (703) 308-0858

Form PCT/ISA/210 (second sheet)(July 1992)x




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

