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(57) ABSTRACT

A transplantation method to increase the establishment rate
of human tumors in 1mmunodeficient mice. A pocket 1s
created 1n the mouse and the tumor and surrounding tissues
are 1mplanted i1n the pocket. The pocket i1s left open to
oxygenate the tumor and surrounding tissues.
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TRANSPLANTATION METHOD TO
INCREASE THE ESTABLISHMENT RATE OF
HUMAN TUMORS IN IMMUNODEFICIENT
MICE

CROSS REFERENCE TO RELATED
APPLICATTON|[S]

This application claims priority to U.S. Provisional Patent
Application entitled “TRANSPLANTATION METHOD TO

INCREASE THE ESTABLISHMENT RATE OF HUMAN
TUMORS IN IMMUNODEFICIENT MICE,” Ser. No.
62/711.459, filed Jul. 27, 2018, the disclosure of which 1s

hereby incorporated entirely herein by reference.

BACKGROUND OF THE INVENTION

Technical Field

Patient tumors have been transplanted 1n immunodeficient
mice since 1969. However, there has generally been low
cstablishment rate. Most patient tumors don not grow.
Generally, only the highly malignant, un-pretreated tumors
grow 1n 1mmunodeficient mice. Thus, most patients are
precluded from having a mouse model for their tumor and
the resulting individualized precision treatment that a mouse
model could provide.

Therefore, 1t 1s an object of the present invention to
provide an improved method for establishment of patient
tumors 1in immunodeficient mice.

DISCLOSURE OF THE INVENTION

The present invention relates to a method of transplanting
a tumor of a patient 1n an immunodeficient mouse compris-
ing: making at least one incision in the immunodeficient
mouse, wherein at least one pocket 1s formed; and 1nserting,
at least one fragment comprising the tumor and surrounding
tissues of the tumor 1nto the at least one pocket, whereby a
macro- and micro-environment of the tumor and the sur-
rounding tissues in the immunodeficient mouse resembles
that of the patient. The surrounding tissues may comprise fat
tissue and/or necrotic tissue. The tumor type may be selected
from the group consisting of breast cancer, ovarian cancer,
uterine cancer, cervical cancer, and/or lung cancer. The at
least one incision may be left open, thereby allowing the
tumor and surrounding tissues to be oxygenated. Two pock-
cts may be formed. The at least one incision may have an
incision length in the range of from about 1 mm to about 15
mm. The incision length may be in the range of from about
3 mm to about 5 mm. The at least one fragment may have
a fragment length 1n the range of from about 1 mm to about
10 mm. The fragment length may be about 10 mm. The at
least one fragment may have a fragment width 1n the range
of about 3 mm to about 5 mm. The at least one fragment may
be rectangular in shape. Two fragments may be inserted into
the at least one pocket. The immunodeficient mouse may be
a nude mouse. Two 1ncisions may be made.

The foregoing and other features and advantages of the
present invention will be apparent from the following more
detailed description of the particular embodiments of the
invention, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the present invention
may be derived by referring to the detailed description and
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claims when considered in connection with the Figures,
wherein like reference numbers refer to similar items
throughout the Figures, and:

FIG. 1A shows an immunodeficient mouse 1n accordance
with the invention;

FI1G. 1B shows an immunodeficient mouse, 1n accordance
with the invention; and

FIG. 1C shows an immunodeficient mouse 1in accordance
with the invention.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

A transplantation method to increase the establishment
rate of patient tumors 1n immunodeficient mice 1s disclosed.
The patient tumor should contain as much of 1its original
surrounding tissues as possible, including necrotic tissue and
fat tissue, when transplanted to the immunodeficient mouse.

In this manner, the patient tumor maintains 1ts original
macro- and micro-environment in the immunodeficient
mouse.

The method 1n accordance with the invention may be used
with any patient solid tumor type. The tumor type may be
selected from the group consisting of breast cancer, ovarian
cancer, uterine cancer, cervical cancer, and/or lung cancer.
The patient tumor and surrounding tissues, or fragment, for
implantation into the immunodeficient mouse should be as
large as possible without removing the tissues surrounding
the patient tumor. No pretreatment of the fragment 1s
required. Generally, the fragment for implantation has a
fragment length 1n the range of from about 1 mm to about
10 mm and a fragment width 1n the range of from about 1
mm to 10 mm. For example, a fragment may have a
fragment width in the range of from about 3 mm to about 5
mm and a fragment length of about 10 mm. The fragment
may be rectangular in shape.

Generally, an immunodeficient mouse 1s a mouse whose
immune system 1s not intact. A nude mouse 1s a type of
immunodeficient mouse which lacks a thymus and therefore
1s deficient in T cells and can accept foreign tissue, such as
human tumors.

At least one 1ncision 1s made 1n the lower back skin of the
mouse having an incision length in the range of from about
1 mm to about 15 mm, generally 1n the range of about 3 mm
to about 5 mm to create skin flaps or pockets on the lett side
and/or right side of the incision. Each flap or pocket is
generally large enough to insert the patient tumor and
surrounding tissues. The at least one pocket 1s connected
under the skin. A second 1ncision may be made 1n the upper
back skin of the mouse to create skin flaps or pockets on the
left side and/or right side of the second incision.

The patient tumor and surrounding tissues ({fragment) are
removed from the patient. At least one fragment may be
inserted into the at least one pocket. For example, two
fragments may be mserted 1n each of a left-side and right-
side pocket, 1.e. two pockets, depending on the size of the
immunodeficient mouse. The 1ncision should be left open to
heal by itself, allowing the fragment to be oxygenated.

As shown In FIGS. 1A, 1B and 1C, a first incision 20 1s
made on the lower back of mouse 10. Pockets 30 are created
on the left and right side of first incision 20. A second
incision 40 1s made on the upper back of mouse 10 creating
pockets 50 on the left and right side of second 1ncision 40.

Example 1

Twenty tumors are mnserted nto twenty different immu-
nodeficient mice obtained from four different doctors




US 11,871,731 B2

3

according to the method of the invention. Grow 1s defined as
the patient tumor directly dertved from surgery grew in the
immunodeficient mouse after implantation using the method
according to the invention to the extent 1t could be trans-
planted to other immunodeficient mice (establishment). No
grow means no visible tumor growth could be detected 2
months after implantation. Of the twenty tumors, 18 were
established and two were not established, an establishment
rate of 90%.

Cancer Type Doctor Establishment
Ovarian serous A Grow
Ovarian B Grow
Breast TNBC B Grow
Ovarian B Grow
Ovarian B Grow
Breast C (Grow
Lung D Grow
Lung D Grow
Ovarian B Grow
Cervical A Grow
Cervical B Grow
Uterme body A Grow
Cervical B Grow
Uterime body B Grow
Cervical A No Grow
Cervical A No Grow
Uterine body A Grow
Uterine body B Grow
Cervical A Grow
Ovarian B Grow

The embodiments and examples set forth herein were
presented to best explain the present invention and its
practical application and to thereby enable those of ordinary
skill in the art to make and use the invention. However, those
of ordinary skill 1n the art will recognize that the foregoing
description and examples have been presented for the pur-
poses of 1llustration and example only. The description as set
forth 1s not intended to be exhaustive or to limit the
invention to the precise form disclosed. Many modifications
and variations are possible 1n light of the teachings above
without departing from the spirit and scope of the forthcom-
ing claims.
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The mnvention claimed 1s:
1. A method of transplanting a tumor of a patient 1n an
immunodeficient mouse comprising:
making at least one incision in the immunodeficient
mouse, wherein at least one pocket 1s formed; and

inserting at least one fragment comprising the tumor and
surrounding normal tissues of the tumor 1nto the at least
one pocket, wherein the surrounding normal tissues
comprises at least all normal tissues in contact with the
tumor before preparing the at least one fragment,
wherein the normal tissues surrounding the tumor are
not removed and remain intact, wherein the surround-
ing normal tissues form a macro- and micro-environ-
ment of the transplanted tumor,

wherein the at least one incision 1s left open, thereby

allowing the tumor and surrounding tissues to be oxy-
genated,

wherein the surrounding normal tissue and tumor co-

implanted together are 1n contact with each other.

2. The method of claim 1, wherein the surrounding tissues
comprise fat tissue and/or necrotic tissue.

3. The method of claim 1, wherein a tumor type 1s selected
from the group consisting of breast cancer, ovarian cancet,
uterine cancer, cervical cancer, and lung cancer.

4. The method of claim 1, wherein two pockets are formed
on left and right sides of each of the at least one incision.

5. The method of claim 1, wherein the at least one 1ncision
has an incision length 1n the range of from 1 mm to 15 mm.

6. The method of claim 5, wherein the incision length 1s
in the range of 3 mm to 5 mm.

7. The method of claim 1, wherein the at least one
fragment has a fragment length 1n the range of 1 mm to 10
mm.

8. The method of claim 7, wherein the fragment length 1s
10 mm.

9. The method of claim 1, wherein the at least one

fragment has a fragment width 1n the range of 3 mm to 5
mm.

10. The method of claim 1, wherein two fragments are
iserted nto the at least one pocket.

11. The method of claim 1, wherein the immunodeficient
mouse 1s a nude mouse.

12. The method of claim 1, wherein two 1ncisions are
made.
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