Device and method for inserting or obtaining a fluid with gametes, embryos
or any other type of solution in the oviduct of a sow

Purpose and technical field of the invention

The invention described here deals with a device for. inserting and/or
collecting, by laparoscopic means, fluids which may or may not contain cells, in the
oviduct of a sow. The invention enables the successful insertion of a low number of
spermatozoids, embryos, or therapeutic solutions inside the oviduct in a brief period
of time. The invention can also be applied in any other animal species.

Antecedents of the invention

No method exists in pig farming for the successful insemination with very
low number of spermatozoids or the transfer of embryos in the oviduct, except for a
surgical approach by laparotomy. Even so, this is an impracticable method in
livestock production. The laparoscopic approach to the genital organs is a technique
which has been used since the decade of the 1970s in human beings, when there are
disturbances in the passage of spermatozoids through the uterus, or in animal species
when there are technical problems in the passage of catheters through the cervix.
Among domesticated animals, it is. the sheep where the greatest development has
occurred. In this context, it has been demonstrated that the depositing of
spermatozoids diluted to doses as low as 1 million and 10 million, inseminated in
the uterus, makes it possible to achieve good fertility results. Besides reproductive
efficiency, in terms of the small number of spermatozoids to be inseminated,
laparoscopic insemination offers other advantages. Among these is the possibility of
performing explorations of the genital organs at the same time as the insemination,
making it possible to visualize the functional changes which are occurring, in
particular changes in the ovaries, and being able to detect in this way pathologies
which could not be handled by nonsurgical systems. It also makes it possible to
homogenize the fertility results over the course of the year, which is not always
possible when using other insemination procedures.

In the case of the pig, the nonsurgical procedure of deep intrauterine
insemination allows one to successfully deposit spermatozoids in the uterus of a sow
down to levels as low as 50 million spermatozoids. There have also been attempts to
perform laparoscopic insemination in the uterine horn with at least 20 million
spermatozoids, achieving variable fertility results, owing to the characteristics of the
uterine wall in this species. Furthermore, this quantity of spermatozoids prevents the
insemination of spermatozoids selected by flow cytometry or treated by other
technologies where the number of spermatozoids produced per unit of time is
extremely low.

Other similar devices are known from the prior art, such as that described in
EP 1177776 B1 of the University of Murcia, although the invention presented here
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has many differences and advantages over the known prior art. The device described
in document EP 1177776 Bl is a nonsurgical device that is introduced via the
vagina, cervix, and body of the uterus until it reaches the depths of the uterine horn
as the deepest anatomical location. The number of spermatozoids inseminated
should be at least 50 million spermatozoids in order to achieve success in the
fecundation.

‘Description of the invention

The invention describes a device for inserting of fluids, which may or may
not contain cells, in the oviduct of a sow, making it possible to introduce
spermatozoids, embryos, or any type of therapeutic solution, and obtain a fluid with
or without cells (gametes - spermatozoids and/or ovocytes - and embryos) from the
interior of the oviduct. The device comprises a rigid tubular body that 1s introduced
by a laparoscopic trocar and makes it possible to introduce a flexible tube through its
inside, having the following principal characteristics:

- the rigid tubular body and the interior flexible tube are coaxial,

- the interior flexible tube is connected at the proximal end to a beveled
needle,

- the flexible tube allows the beveled needle to be inserted in the oviduct, at
an angle of 45 degrees,

- the distal end of the flexible tube is connected by one or more sheaths
closed by one or more pistons, which slide(s) through the inside of the
sheath(s), and enable(s) the precise introduction of fluids with low volume.

The tubular body of the device for inserting fluids into the oviduct of a sow
is in turn covered by a sterile case. In another alternative configuration, this sterile
case is disposable.

In another alternative configuration, the distal end of the flexible tube of the
described device is connected to two sheaths, each closed by a piston, which slides
inside the sheaths, the two sheaths being connected to the flexible tube by a double
cock, alternately enabling the passage of the fluids contained in each sheath.

Evacuation of the device is done by unlocking the sheath(s), pulling back the
beveled needle into the lumen of the rigid tubular body.

The invention also describes a procedure for inserting fluids, with or without
cells, in the oviduct of a sow by using the device of the invention. The procedure
makes it possible to introduce spermatozoids, embryos or any type of therapeutic
solution in the oviduct of the sow, or to obtain gametes (spermatozoids and/or
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ovocytes), embryos, or any type of solution from inside the oviduct of a sow. In this
procedure, one introduces the device into the oviduct of the sow in the proximal
region of the oviduct ampoule, from which the gametes, embryos and/or solutions
are discharged gently and without difficulty.

In this procedure for introducing a fluid with spermatozoids, embryos or
therapeutic solutions inside the oviduct of a sow, the beveled injection needle is
oriented from the ampoule of the oviduct toward the isthmus of the oviduct.

* This procedure for introducing fluids, with or without cells, in the oviduct of
a sow makes it possible to verify the correct visualization of the inoculation by
means of the temporary dilation of the walls of the oviduct.

A procedure is also described for transfer of embryos in a stage from the
zygote to the 4-blastomere stage in the oviduct of a sow, using a device with a
double-sheath system, making it possible to introduce separately the fluids contained
in each of these sheaths.

Brief description of the drawings

In order to provide a better understanding of this specification, as an integral
part of same, we present a series of drawings showing the subject of the invention in
illustrative and nonlimiting manner.

Figure 1 shows in elevated side view the device of the invention, showing
the distinct elements of which it is composed.

Figure 2 is an elevated side view of the device of the invention, adapted for
the transfer of embryos.

Figure 3 shows a schematic representation of the device of the invention in
working state inside the abdominal cavity of a sow.

In the drawings, the following reference numbers are related to the
corresponding eclements mentioned hereinafter:

1 - Rigid tubular body.

2 - Sterile case.

3 - Flexible tube.

4 - Beveled needle.

5 - Oviduct ampoule,

6 - Sheath/piston device.

7 - Sheath.

8 - Piston.

9 - Posterior end of the flexible tube (3).



10 - Viewing system.
11 - Forceps.
12 - Oviduct.

-~ 13 - Double sheath.
14 - Double cock.
15 - First sheath.
16 - Second sheath.

Description of the preferred embodiment of the invention

To solve the drawbacks pointed out in the prior art, the invention develops a
new device and procedure making it possible to introduce a fluid, with or without
cells, in the oviduct of a sow in the Trendelenburg position and under general
anesthesia, at the side where fertilization occurs.

For this, the procedure of the invention involves minor surgery performed
under general anesthesia with an incision of 2 cm in the umbilical region. Through
this, a trocar with direct viewing is introduced to commence producing the
pneumoperitoneum. After this, CO2 is introduced to produce the pneumoperitoneum
at a pressure of 2 atmospheres via a tube of 2 mm diameter, ending at the trocar. The
introduction of the gas is done for a maximum period of 10-15 seconds.

It invention is composed of a rigid tubular body (1), inside which runs a
flexible tube (3) whose base is connected to a beveled needle (4). The other end is
connected to a device (6) comprising a sheath (7) closed by a piston (8) that slides
inside the sheath (7) and allowing a precision introduction of low-volume liquids.
This body (1) is in turn covered by a sterile case (2), allowing it to be used in
different animals; said sterile case (2) can be disposable. The above-described
characteristics of flexibility of the tube and diameter and length of the needle make
it possible to deposit the fluids, with or without cells, safely inside the oviduct (12).
Moreover, the dilation of the oviduct walls during the time of the insemination
confirms the proper deposition of the fluid. '

To bring about the introduction of the fluid, or its extraction as the case may
be, the animal is subjected to what is known as a minimally invasive surgical
procedure. For this, as already mentioned, an incision of around 2 cm length in the
skin of the abdominal region is made in the sow in the Trendelenburg position and
under general anesthesia. After introducing a viewing system (10), such as that
illustrated in Fig. 3, one proceeds to introduce a sufficient quantity of CO2 in the
abdominal cavity of the animal, making it possible to visualize the organs. This
process of introducing gas is done directly at a pressure of around 2 atmospheres.
Once the condition of the inside of the abdominal cavity has been verified, one
proceeds to introduce two accessory trocars in the flanks of the animal. The first of
these will serve to introduce a nontraumatic forceps (11) to assist in the
manipulating and holding of the oviduct (12). The second serves to introduce the
specific instrument of the invention.



The instrument for insemination, transfer of embryos or introducing of fluids
that is necessary to carry out the procedure consists of an injection system, which is
comprised of a rigid external tubular body (1) which, being adjusted to the existing
trocar, allows it to be inserted into the abdominal cavity of the sow. This tubular
body (1) is in turn covered by a sterile case (2), which allows it to be used in
different animals. A flexible tube (3) runs coaxially, whose proximal end connects to
a beveled needle (4) that allows it to be inserted at an angle of 45 degrees in the
oviduct (12), and more specifically in the vicinity of the oviduct ampoule (5). The
distal end of the flexible tube connects to a device comprising a sheath (7), closed at
the other end by a piston (8), which slides inside the sheath (7), and enables the
precision introduction of low-volume liquids.

When the device is used in the mode of insemination with very low number
of spermatozoids, one proceeds to fill the sheath/piston device (6), which comprises
the sheath (7) closed by the piston (8), which slides inside the sheath (7), and
enables the precision introduction of low-volume liquids. Once the sheath/piston
" “device (6) has been filled, it is connected to the posterior end of the flexible tube (3)
coaxially to the rigid tubular body (1), proceeding with the filling of the latter. The
whole is inserted by the trocar, arranged for this purpose until the anterior end of the
rigid tubular body (1) is situated in the vicinity of the oviduct ampoule (5), then
moving the coaxial flexible tube (3) until the sheath (7) located at the posterior end
(9) of the flexible tube is totally locked in the rigid tubular body (1). This
arrangement enables an easy insertion of the beveled needle (4) in the lumen of the
oviduct by using an access angle of 45 degrees.

The point of access to the oviduct should occur in the oviduct ampoule (5),
the end of the needle being oriented toward the isthmus of the oviduct (12), as
shown in Fig. 3. The characteristics of the device reduce the risk of accidents from
perforation of the opposite wall of the oviduct. Once the flexible tube (3) is in
communication with the oviduct ampoule (5) via the needle (4), one proceeds to
move the piston (8) on the sheath (7), discharging the predetermined volume of
fluid. The proper discharging of the fluid is verified by observing a temporary
dilation of the walls of the oviduct (12) in general and of the oviduct ampoule (5) in
particular.

The evacuation of the system is done by unlocking the sheath (7), making it
possible to conceal the beveled needle (4) inside the rigid tubular body (1), avoiding
possible accidents in adjacent areas. The recovery of the sow occurs in the following
minutes. The use of this procedure makes it possible to repeat the insemination in
the same female in consecutive cycles.

When the device is used in embryo transfer mode, the system includes two
sheaths, a first sheath (15) and a second sheath (16), each closed by its own piston,
and connected to the flexible tube (3) by means of a double cock system (14), as can
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be seen in Fig. 2; in this case, the sterile case (2) is not shown. One proceeds to fill
the flexible tube (3) by the opening that connects the sheath containing only the
embryo transfer medium, which is contained, for example, in the first sheath (15).
As can be seen from Fig. 3, the device is introduced by the trocar, arranged for this
purpose until the anterior end of the rigid tubular body (1) is in the vicinity of the
oviduct ampoule (5), then moving the coaxial flexible tube (3) until total locking of
the double sheath system and it is situated in the posterior end of the flexible tube
(3) in the rigid tubular body (1) '

One then proceeds to close the sheath containing the embryo transfer
medium, for example, the first sheath (15), and open the sheath containing the
embryos, for example, the second sheath (16), which are going to be transferred in a
total volume of 100-200 pl. The embryos being transferred should be between the
development stage of the zygote to the 4-blastomere stage. The point of access to the
oviduct should be in the oviduct ampoule (5), the tip of the needle (4) being oriented
toward the isthmus of the oviduct (12). The characteristics of the device reduce the
risk of accidents from perforation of the opposite wall of the oviduct.

Once the flexible tube (3) is in communication with the lumen of the oviduct via the
needle (4), one proceeds to move the piston (8) on the sheath that contains the
embryos, for example, the second sheath (16), discharging the volume of fluid
contained therein. The proper discharging of the fluid is verified by observing a
temporary dilation of the walls of the oviduct ampoule (5). After this, one proceeds
to close the sheath containing the embryos, for example, the second sheath (16), and
open the sheath containing the embryo transfer medium, for example, the first sheath
(15), in order to discharge an additional volume of 100 pl, allowing the embryos to
move from the lumen of the flexible tube (3) to the interior of the oviduct (12).
Evacuation of the system is done by unlocking the double sheath system, making it
possible to conceal the beveled needle (4) in the lumen of the rigid tubular body (1),
avoiding possible accidents in adjacent areas. The recovery of the sow occurs in the
following minutes. This procedure makes it possible to repeat the transfers in the
same female in consecutive cycles.
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Claims

1. Device for inserting fluids in the oviduct of a sow, making it possible to
mntroduce a fluid with spermatozoids, embryos, or any type of therapeutic solution, and
obtain a fluid with or without cells (gametes - spermatozoids and/or ovocytes - and/or
embryos) from the interior of the oviduct, comprising a rigid tubular body (1) having a
lumen, where the tubular body (1) is introduced by a laparoscopic trocar and making it
possible to introduce a flexible tube (3) having opposing proximal and distal ends through
its inside;

a beveled needle (4) connected to the flexible tube distal end, the needle is
retractable into the lumen of the rigid tubular body (1); and

one or more sheaths (7) ((15), (16)) connected to the flexible tube proximal end,
and closed by one or more pistons (8), which slide(s) through the inside of the sheath(s)

(7 ((15), (16));

characterized in that the rigid tubular body (1) and the interior flexible tube (3)
are coaxial.

2. Procedure for inserting fluids, with or without cells, in the oviduct of a sow,
making it possible to introduce spermatozoids, embryos or any type of solution in the
oviduct of the sow, or to obtain gametes (spermatozoids and/or ovocytes), embryos, or
solutions from inside the oviduct of a sow, making use of the device described in any of
the claim 1, characterized in that the beveled injection needle (4) is oriented from the
ampoule of the oviduct (5) toward the isthmus of the oviduct (12).

3. Procedure for inserting fluids, with or without cells, in the oviduct of a sow,
making it possible to introduce spermatozoids, embryos or solutions in the oviduct of the
sow, or to obtain gametes (spermatozoids and/or ovocytes), embryos, or solutions from
inside the oviduct of a sow, as described in claim 2, characterized in that it makes it
possible to verify the correct visualization of the inoculation by means of the temporary
dilation of the walls of the oviduct (12).

4. Procedure for transfer of embryos in a stage from the zygote to the 4-blastomere
stage in the oviduct of a sow, as described in claim 3, characterized in that it uses a
double-sheath system (15), (16), making it possible to introduce separately the fluids
contained in each of these sheaths (15), (16).



