1 Device and nethod for inserting and obtaining a fluid wth ganetes,
enbryos 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 |aparoscopic neans,
fluids which may or may not contain cells, in the oviduct of a sow. The
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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



Description of the invention The invention describes a device for
inserting of fluids, which may or nmay not contain cells, in the oviduct of
a sow, making it possible to introduce spermatozoids, enbryos, or any type
of therapeutic solution, and obtain a fluid with or without cells (ganetes
- spermatozoi ds and/ or ovocytes - and enbryos) fromthe interior of the
ovi duct. The device conprises a rigid tubular body that is introduced by a
| apar oscopi ¢ trocar and nakes it possisble to introduce a flexible tube
through its inside, having the followng principal characteristics: - the

rigid tub Iar body..and the interior flexible tube are cgaxia
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- 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



3 ovocytes), enbryos, or any type of solution frominside 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 anpoule, fromwhich the ganetes,
enbryos and/or solutions are discharged gently and without difficulty.

In this procedure for introducing a fluid with spermatozoi ds, enbryos or

t herapeutic solutions inside the oviduct of a sow, the beveled injection
needle is oriented fromthe anpoul e of, the oviduct toward the isthnus of

t he ovi duct. This procedure for introducing fluids, with or w thout

cells, in the oviduct of a sow 055| eri t he correct
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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 elements 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).



1 - Rgid tubular body. 2 - Sterile case. 3 - Flexible tube. 4 - Beveled
needle. 5 - Oviduct anpoule. 6 - Sheath/piston device. 7 - Sheath. 8 -
Piston. 9 - Posterior end of the flexible tube (3). 4

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.



10 - Viewing system 11 - Forceps. 12 - Oviduct. 13 - Double sheath. 14 -
Doubl e cock. 15 - First sheath. 16 - Second sheath. Description of the
preferred enbodi nent of the invention To sol ve the drawbacks pointed
out in the prior art, the invention devel ops a new device and procedure
making it possible to introduce a fluid, with or without cells, in the
oviduct of a sow in the Trendel enburg position and under general
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anesthesia wth an incision of 2 cmin the unbilical region. Through this,
a trocar with direct viewng is.introduced to commence pyoducing.the
pneunoper i t oneuRf IHUEIeNt Fr dnsepyigatioy, ‘ir?ﬁsgﬁdﬁ GBS P ﬁ’é‘ﬂ‘iiﬁ’élntgr?é?ﬁ“‘is
pneunoper ithab ifelAeesaryatopnaay it ghegrrocedarqensisistsr efanvinigciaon sistenyfwinchin
 di amet er, cemgiisey efta tigid exteyoa rtububrebadyt(d pemhidhi beingfadiuseddashe exisioige for a
maxi mum peéeocad albéwd @t- tbSbes asentadisinto the abdominal wenity of thes sewnPlos édbuwddr a ri gi d
t ubul ar béddy (D) is inngirtleowrtd Ibyr aiR&ride thex{2)| ehichbsllowd) itwhdseudedsiar | S
connect ed differénthaied1eh Aeglleaubd(3) rdhieoakiary, wie pfox¢@BNGAlRanéds ® devi ce
(6) conprihYeRHed n3bBAYD (hh) aBdWS BGoE Rsittedlt AMhin( &old BRY5 Hebdesid ARl de the
sheath (7} anc ?bi’%%‘% ESALA1OR heLEGHUELE GR d%i%dc?‘éfn efwzs).'mw ds.
Thi s body gL b} o poF B HER CRYETERRK B ol 585 (oheatl rPUIG It to be
used in d etéen%rﬁfﬂ i mal.s S&é Ii]td?rl.l e case can bhe % Eqbaa e. The
above- descl¥ Ped difa %&%F‘i{)?tl SVRSEN sfides, Js{AC e shedihy £y aBd CBAU et er  and
| engt h of PISEIGTBHEPLIGHER OF fqW-§alugiediadi4Sy deposit the fluids, with or
wi thout cells, safely inside the oviduct ﬁ('12)" Moreover, the dilation of
t he ovi duct walWhendhe idaice Heusedl i thefmedreof Wsaminatien withaspf lompauebr pr oper
deposi t i onf sffermptezéils,iahe 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



To bring about the introduction of the fluid, or its extraction as the case
may be, the aninmal is subjected to what is known as a mnimally invasive
surgical procedure. For this, as already nentioned, an incision of around 2
cmlength in the skin of the abdomnal region is made in the sowin the
Trendel enburg position and under general anesthesia. After introducing a

vi ewi ng system (10), such as that illustrated in Fig. 3, one proceeds to
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perforation o 0S| "of the oviduct. Once the flexible tube (3)
is in comunication mnth t he ovi duct anpoule (5) via the needle (4), one
proceeds to nove the piston (8) on the sheath (7), discharging the
predet erm ned vol une of fluid. The proper discharging of the fluid is
verified by observing a tenporary dilation of the walls of the oviduct (12)
in general and of the oviduct anpoule (5) in particular. The
evacuation of the systemis done by unlocking the sheath (7), making it
possi ble 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 followng mnutes. The use of this procedure nmakes it
possible to repeat the insemnation in the sane female in consecutive

cycl es. When the device is used in enbryo transfer node, the system
i ncludes 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 neans
of a double cock system (14), as can 6 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 enbryo
transfer medium which is contained, for exanple, in the first sheath (15).
As can be seen fromFig. 3, the device is introduced by the trocar,
arranged for this purpose until the anterior end of the rigid tubular body
(1) isinthe vicinity of the oviduct anpoule (5), then noving the coaxi al
flexible tube (3) until total |ocking of the double sheath systemand it is



One then proceeds to close the sheath containing the enbryo transfer

medi um for exanple, the first sheath (15), and open the sheath contai ning
the enbryos, for exanple, the second sheath (16), which are going to be
transferred in a total volume of 100-200 |. The enbryos being transferred
shoul d be between the devel opnment stage of the zygote to the 4-blastonere
stage. The point of access to the oviduct should be in the oviduct anpoule
(5), the tip of the needle (4) being griented toward the isthnus of the
oviduct (12). The characteristics of the device reduce the risk of
accidents fromperforation of the opposite wall of the oviduct. Once the
flexible tube (3) is in comunicatign with the lunen of the oviduct via the
needl e (4), one proceeds to nove th& Yt on (8) on the sheath that contains
the enbryos, for exanple, the second sheath (16), discharging the volume of
fluid contai ned. Precefar. mSEnmgo@fcfpeds iati the heidyétrag aspwi mekingui epssidlaeri fi ed by
obser vi ngimradecgafaid/ with| sptincatozeiids, kmbwals] er afy type of Vhealapeutiasplotibe (5) .

Aft er thiand obainpa akledih be withosecdbggahaad hsmombizoidegnd/beoerdyteges, for
exanpl e, hhwosaabds)hantie ihldior ofiiid ORI cBApskiagkhigenbaldibogy (he enbryo
transfer Erfa@wmtr d%ecﬁﬁﬁ@pﬂaﬁarOE&%mf irb&h slea é}%lﬁb@ssme@csqtﬁfocﬁl@e di scharge
an addi ti ﬁlgfﬂb Mah tlﬁ} Yé*pgs 1r{§rdeaéﬂa(?¥a\ét@ﬁz&i‘§1t 0os to nove fromthe | unen

of the erX|b e tu e interior of t e oviduct (12). Evacuation of

the systemis dgne.b n | dou he naking it
possible to coﬁﬁ’féfglgﬁu Laéé Ti%gl) gfe mt)eﬁl)or?lﬁxﬂ?quﬁé/@éﬁr of “thie rigid
tubul ar body (1), avoiding. pos |b| e accidents jn adjacent, areas. The
recovery of that %W%E@Félb?%t@ﬁ@)f‘élc%w %th‘?)f)@é“m‘ﬁﬁnél Braoyalsfe nakes
it possible tongeshe@d). the transfers in the sane fenale in consecutive

cycles. 7 Clains 1. Device for inserting of fluids in the oviduct of
a sow, making # thelissiblel wmbe ¢3) atlowsltieebevelddunatdie (4) te pfer ma¢rtxioindthe enbr yos,
or any type of otidectapZy ti an s@leudfiddndegased, obtain a fluid with or w thout
cells (gametes - spernmatozoids and/or ovocytes - and/or enbryos) fromthe
interior of themévalaapénd &mprﬂe%mwmer BPisttohH Bby BREY: fnble §iathsi S
;Pé;?gilge?ugg @1%%;(‘?6 Qﬂ’ds@dtb QUnd' KJnE 8), thﬁ)&xssiidg tﬁr@uiﬂjﬁﬂl@??;fg a
t ubul ar body ( %m ﬂ?ﬁ h{@( j‘ﬁ'l% gxoﬁg t%u%[ﬂééggl Jﬂe coglgf)% fon

interior flexib s "Connect ed at the proxi mal end to a bevel ed

~needle (4), - h§ er |bIe t.ube (fg%pall%e E bevel ed eedl §4% to be
inserted in thé BYiERERT Pierfing of fheoipPithgt P eds! he OVIHEt gt étal end
of the flW.pacEoRdingety sl)alm , charetereedoin Bk thy twbyies boduAdhds {7 yurpos) |
(16)) cl oswgragdybyonsiedle cater@)-pi st ons (8), which slide(s) through the inside
of the sheath(s) (7) (05, (16)), and enable(s) the precise introduction of
fluids with | oSv Devicerfor inserting o fluidsy mdth érowithogeretls,nig the oviductdsf awi t h or
W t hout c&lw,siccdrllinghe clath Qucharattedizedw thache setriigeadse (Dliadigpdsabehar act eri zed
in that the tubular body (1) is in turn covered by a sterile case (2).
4. Device for inserting of fluids, with or without cells, in the oviduct of a

sow, according to any of the preceding claims, characterized in that the distal end

of the flexible tube (3) is connected to two sheaths (15), (16), each closed by a

piston (8), which slides inside the sheaths (15), (16), the two sheaths (15), (16) being

connected to the flexible tube (3) by a double cock (14), alternately enabling the

passage of the fluids contained in each sheath (15), (16).

5. Device for inserting of fluids, with or without cells, in the oviduct of a
sow, according to any of the preceding claims, characterized in that the evacuation
of the device is done by unlocking the sheath(s) (7) ((15), (16)), pulling back the
beveled needle (4) into the lumen of the rigid tubular body (1).

6. 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),



3. Device for inserting of fluids, with or without cells, in the oviduct of
a sow, according to claim?2, characterized in that the sterile case (2) is
di sposabl e. 4. Device for inserting of fluids, with or wthout

cells, in the oviduct of a sow, according to any of the preceding cl ains,
characterized in that the distal end of the flexible tube (3) is connected
to two sheaths (15), (16), each closed by a piston (8), which slides inside
the sheaths (15), (16), the two sheaths (15), (16) being connected to the
flexible tube (3) by a double cock (14), alternately enabling the passage

of the fluids contai.ned in each she vice for
i nserting H&’WCISUPH?I“WQ%‘Q%‘P lﬁﬁlfi?]glﬁ 3‘5 s‘}fq %’Vf HBakjng b‘ﬁ%f’g%igevé?}w
accor di ng E¥TiRAG iHEnY RE ey Reedinggclainy, char acterizedia that e ptr

evacuat i odeviee itte theeapidust { ) do he nspximal segiomgf tthﬁ@vshéquw}e 5) frep 5)
" (16)), pumhiciytheagdmetbe dugupdedndior ddluti¢ns) ajendischabged| gamtlyn afd witbowti gi d
t ubul ar bdifficgltly.. 6. Procedure for inserting fluids, with or w thout
cells, in the oviduct of a sow, naking it possible to i nt r oduce
sper mat ozoi ds, 7ePRIE@Se Xor A¥¥rting PRI, il Ui mﬂhohmcalhelrpmbchmucofoftahe sow,
~or 1o obt-ghp QR o@§9ﬁrt3%t§&ﬁbg%e%ﬁg{ogéldgv&%&&san any &y SIS 60 FionOr

sol utions 'E}Rm){/laé thg%o&v'ofi'ﬂ&tobﬁn axﬁQt\é’s krhgtgzdia (i[/oxt B

ce
descr i bed ﬁ;ﬁﬁgo@y 09‘*3%%1&%@%% e w@e rac%@ f’%‘%
9

i ntroduces 1 ch g{ of the
ovi duct a egi ¢ B}ﬁe&ﬂf’c alr& g léio Eé ons are
di schar ge ]é‘?ﬁef tgR (g ?fsf PR t‘f‘ rom the a ‘Ellﬁ’ly UHE)i nserti ng
fluids, wiewaretheisthrmgostheqvaduct 2 he ovi duct of a sow making it possible
to |ntroduce sper mat ozoi ds, errbryos or any type of solution in the oviduct
of the sow, or 8t Brasbdwe rfogmentmg fluddre ritit ou vititisutasrdlsom e soyduss pf aenbr yos,
or sol uti ems, fiakimgi ingoskdblt e iatrodiwet spefmaoznds, eadoprdongoltigons ai the6, maki ng
use of thevidewi cfahéleserdrhiedbiain gayeted (sbb@natdaidssantl/dr@vbeyted) perabdyes,i zed i n
that the beyellBehs Rb@CIEE tReedidact(dh)a kewondcenting td aeyot brirmgpost B of the
ovi duct ( @akfn%"\ﬁé df EH%Qle'\&E hiBdtsibed i ﬂ%/ SvhélUGimd 140 5, characterizged Rripgedur e for
i nserting;flyids; é)‘%ﬂ) 18veM ﬂﬂ@%& c&Mis hieﬂlohtb?tl%v gHﬂﬁtl&lb meW of ki ng it

possi bl e Eh%t%nrﬂ% 8’?at1%8%rf ‘9 R %he )or SO ut| ons |n t he ovi duct of
t he sow, i'n ganetes sperrra 20| s and/ or ovocytes), enbryos, or

solutlonsfrom8 95|d§ t}e BGgUCt of .a sow, acco d|n toa t%lglalmsGor
7, making use of TAETHEPT HARHEPh HRBIYOR 18 R, S1Bge Erg 0t
char act er PR&@MeR $tAgk i) the gridaet 9t 398% §‘i‘%‘|“&g b afd 1% SE%‘P‘?de‘é‘tany

vi sual i za®f B c&Fims HeoiSn shanagterizad by theb #rsent dowdeshgrgoratam (iDatlPon of the
wal | s of takingvit chessible1) introduce sepgratedy ghedlnids torainediisfeaeh of thefsryos in a
st age fr osheaths (ky)gOitte. to t he 4- bl astonmere stage in the oviduct of a sow,
maki ng use of the device described in any of the clains 1 to 5,
characterized in that it uses a doubl e-sheath system (15), (16), meking it
possible to introduce separately the fluids contained in each of these
sheaths (15), (16).




