1 A DEVICE FOR | MPLANTI NG A PROSTHESI S I N A Tl SSUE DESCRI PTI ON The

I nvention concerns a device for inplanting a prosthesis inside a
tissue delimting a channel of the human body, in order to cause a
narrowi ng of such channel, i.e. a reduction of the relative cross
section. 5The invention also concerns a functioning nethod for the
device. The device according to the invention can be used for exanple
for inplanting the prosthesis close to the anal canal, if it is

desired to decxepmertherskzempfaliend0AChAEYRESESSSNSACHISBUEN oOF der
to treat a patient affected with fecal incontinence. Alternatively,

t he device according to the invention can be used for inplanting the
prosthesis in tissues delimting the urinary canal. The narrow ng
deriving 15therefromis useful for treating a patient affected with
urinary incontinence. In additiomEsdrrrdmonce according to the
I nvention can be used for inplanting the prosthesis in the nucous of
The invention concerns ~a device for implanting a
prosthesis inside a tissue delimiting a channel of the
human body, 1in order to cause a narrowing of such
channel, i1.e. a reduction of the relative cross section.
5 The invention also concerns a functioning method for the
device.
The device according to the invention can be used for
example for implanting the prosthesis close to the anal
canal, if it 1is desired to decrease the size of the
10 relative <c¢ross section in order to treat a patient
affected with fecal incontinence.
Alternatively, the device according to the invention can
be used for implanting +the prosthesis 1in tissues
delimiting the wurinary canal. The narrowing deriving
15 therefrom is useful for treating a patient affected with
urinary incontinence.
In addition, the device according to the invention can
be used for implanting the prosthesis in the mucous of
the esophagus if it 1is desired to treat a patient
20 affected by gastro-esophagus reflux.
The prosthesis implanted by using the device according
to the invention can be obtained in a known polymer
material such as hyexpan, i.e. a material having the
capacity to absorb high quantities of 1liguid and
25 conseguently be swollen. When a prosthesis of this type

is implanted in & tissue that delimits a channel of the

patient’s body, the material constituting it absorbs the



the esophagus if it is desired to treat a patient 20affected by
gastro- esophagus reflux. The prosthesis inplanted by using the device
according to the invention can be obtained in a known pol ymer

mat eri al such as hyexpan, i.e. a matertal having the capacity to
absorb high quantities of liquid and 25 consequently be swollen. Wen
a prosthesis of this type is inplanted in a tissue that delimts a
channel of the patient's body, the material constituting it absorbs
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nenber is stopped while a portion
15 to position the prosthesis at the desired point of the

patient’s body.
In order for the prosthesis to exit cutward £from the
distal end of the hellow member, it is possible to push
the pusher element towards the distal end. Alternatively
20 to that stated above, it is also peossible to retreat the
hollow member towards the operator while the pusher
element remains in contact with the prosthesis.
A first defect of the device described in US
2002/0052653 1is that such device does not ensure a
25 precise positioning of the prosthesis in the body of the
patient, particularly when the Thollow member is
retreated with respect to the pusher element. Indeed,
the hollow member might not be retreated enough, in
which case the hollow member is stopped while a portion
30 of the prosthesis is still situated therein. If this

occurs, when the operator moves the device away from the



300f the prosthesis is still situated therein. If this occurs, when
t he operator noves the device away fromthe 3 body of the patient,
the prosthesis tends to be driven by the holl ow nenber and its
position is consequently altered in an undesired manner. It is also
possi bl e that the opposite situation occurs, 5 i.e. that the holl ow
menber is overly retreated with respect to the pusher elenent. This
situation is problematic, especially if nultiple prostheses are
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each' other in order to be inserted in 10 the body of the patient In
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much, not Of|% does the desired grosthesis exit therefrombut also a
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15 fully reinserted inside the hollow member.

A second defect of the device described in US
2002/0052653 1is that such device does not isolate the
prosthesis during the steps 1n preparation for the
insertion of the same in the patient’s body.

20 During the insertion and positioning of the hollow
member inside the human tissue, blood, organic liquids
and tissue fragments might enter inside the hollow
member until they come into contact with the prosthesis.
The contact of the blood and the organic liquids with

25 the prosthesis can generate the swelling of the same,
before this has exited outward from the hollow body,
with consequent difficulty in sliding inside the hollow
body.

In some case, the swelling of the prosthesis <can

30 generate the occlusion of the hollow body and phenomena

of pointing of the prostheses inside the hollow body.



5the prosthesis in the hollow body. Such nethod is not free of risks
of infection of the prosthesis froma bacteriological standpoint. In
addition, the aforesaid successive |oaging of the prosthesis renders
the 1. 2rg|cal operation difficult and

10i npr eci se, | engt heni ngt heoper ati ngti nesand conplicating the
operating steps of the operation. Another defect of the device
described in U52002/ 0052653 is the conformation of the term nal
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complicating the operating steps of the operation.
Another defect of the device described in US2002/0052653
is the conformation of the terminal portion adapted to
penetrate the body tissue in order to generate, inside

15 the same, the prosthesis insertion channel.
The hollow conformation of the terminal portion does not
allow the isolation cof the tubular body interior from
blood, organic liquid and tissue fragments.
In addition, the hollow internal conformation and the

20 asymmetric external conformation does not facilitate the
insertion of the hollow element inside the body tissue.
One object of the invention is to improve the devices
for dmplanting prostheses, particularly prostheses of
the type capable of absorbing a ligquid and conseguently

25 swelling, in a human tissue, particularly a tissue
delimiting a body channel, so as to cause a narrowing of
the channel.
A first object 1s to provide a device which allows
precisely positioning the prostheses in the tissue.

30 Further object 1is to reduce the risk that, when one

implants a prosthesis in a tissue, the prosthesis is not



conpletely released inside the tissue, or reduce the risk that a
portion of a possible successive prosthesis is also rel eased. A
second object is to provide a device that allows 5isolating the

prost heses before their placenent inside human tissue. Another object
is to provide for a device, bearing at |east one prosthesis, adapted
tolimt as much as possible the contact between the prosthesis and
organic 10liquids released by the body tissue. Athird object is to

provi de a édempTetuhychrauldusl anneasy i Arer tioisf, the tubyhae hogdy
in the body tissue, protecting the integrity of the prosthesis. The
i nventi on EhpkbERBEL PePAUdelst@bda ar@sadbiat edosiosy 1ve rufastdrresis o

the encl osed gi awi pgs. yhich illustrate an exenplifying and
non-1initing enbodi ment fhereof, in which: Figure 1 is a
per specti vk \dewrshowbrigca déwi ceo f grrduwipleanti ngeaipeostheisi S lilbws
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applicat orhphst ot dfngduded in the device of Figure 1 and a cartridge

insertable in the agplicapor pistol; 25Figure 3 is a section, taken
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A third object is to provide a device which allows an
easy insertion of the tubular body in the body tissue,
protecting the integrity of the prosthesis.
The invention can be better understood and actuated with

15 reference to the enclosed drawings, which illustrate an
exemplifying and non-limiting embodiment thereof, in
which:

Figure 1 is a perspective view showing a device for
implanting a prosthesis in a tissue delimiting a body

20 channel of a patient;

Figure 2 is an interrupted perspective view, showing a
front portion of an applicator pistol included in the
device of Figure 1 and a cartridge insertable in the
applicator pistol;

25 Figure 3 is a section, taken along a vertical
longitudinal plane, showing a front portion of a second
embodiment of the device of Figure 1 in a first trigger
position;

Figure 4 is a section, taken along the plane IV-IV of

30 Figure 3, showing the front portion of a second

embodiment of the device of Figure 1 in a rest position,



if the device is obtained according to a first enbodinment, or in an
advance position if the device is obtained according to the second
enbodi nent ; Figure 5 is a section |ltke that of Figure 3, show ng
the 5front portion of the device of Figure 1 in a back position;
Figure 6 is a section |ike that of Figure 3, showing the front
portion of the device of Figure 1 in a |oading position; 10Fi gure 7
is a section like that of Figure 4, showi ng the device of Figure 1 in

a rel ease ppsithen;, ddwWie 8ikS Bbsaehean ldkeddialg of tFigure S rst
showi ng an upper portion of the device of Figure 1 at the end of the
af or esai d PEPeASRERBsi Prod.n 1HF gdrenga P9sa tdoossl Getheorevaken is

along the ghanendalaolofhghye.d LLUSLLAt NauB RRELECUI a7 ot T uctural

detail of the cartridge I rSt posi gure 9b is a cross
section takeguet ongishe pkanéohl 1ikeothbicguite F3 guldeust,r atHowd iy the
struc uralfdetail of the charkrid e jn a second position. Figure Sc
is a tross E&Lti W N s€lonflGartahtCor Yhe FASUES dde iR ah back

internedi gd@stdq@njnstant with respect to that of Figure 9a and that
of Figure 9b. Figure 1 shows a device 1 for inplanting a prosthesis
in 25 a bothouissuels parspeuian| yika ahatssfieFtihareddl i mihos iagc tarnel

of the bo a Lent, e. the _anal canal., or the .urinary canal
or the esg%ﬁgghspggkgﬁg fﬁi gPSSf%EEf§3i sﬁgﬁWﬁqﬁ art} cll &P
Fi gure 8, pdeeirteidrt; is indicated with thé reference nunber 12. The

30prosthesis 12 can have el ongat ed shage, e.g. cylindrical or
prismatic,FHERFS t7 cah deSebtarheli it AN3b- g4l Fégure 4, showing the

device of Figure 1 in a release position;

Figure 8 is a section like that of Figure 3, showing an
upper portion of the device of Figure 1 at the end of
the aforesaid release position.

15 Figure 9a is a cross section taken along the plane I-I
of figure 3 illustrating a particular structural detail
of the cartridge in a first position.

Figure 9 is a cross section taken along the plane II-II
of figure 5 1illustrating a structural detail of the

20 cartridge in a second position.

Figure 9c is a cross section of a second variant of the
cartridge in an intermediate time instant with respect
to that of Figure %a and that of Figure 9b.

Figure 1 shows a device 1 for implanting a prosthesis in

25 a body tissue, particularly in a tissue that delimits a
channel of the body of a patiént, e.¢. the anal canal,
or the urinary canal, or the esophagus canal.

The prosthesis is shown in particular in Figure 8, where
it 1is dindicated with the reference number 12. The

30 prosthesis 12 can have elongated shape, e.g. cylindrical

or prismatic, and it can be obtained with so-called



7 hyexpan material. Said prosthesis 12 preferably has el ongated form
w th extension direction along an axis Y-Y. Sai d prosthesis 12
has cross section with area T and 5Spreferably has cylindrical shape.
The prosthesis 12 has a front end 19, which first exits outward from
the device 1, and a rear end 20, which exits outward fromthe device
1 last. The front end 19 and the rear end 20 are placed att a nutual
di stance DL, 10which defines a |ongitudinal size of the prosthesis

12. The deny&gpdncoapsis€5. an applicator pistol 2, whose border was
indicated with a dashed Iine in Figure 1 for the sake of clarity. The

appl i cat orSptSt HIroFthesirovi ded®rmifiarad gt aBps ng lsoraates 3foataptidd: t o
be grasped, by, a0 by QPELAL PLn Qgﬁ@naﬁpgéfé'¥’§yport' on 4, in which

t he nechani sns are housed that w noving the prosthesis 12. The
graspi ng ptxidoprdsithepria) et? edhafsr onrone iede ioh therbperaid Ve and

portion 4, transverse with respect to a main direction along which
t he o%erat??&ta%?]?{%ﬁlélsi%y ErifeShae device 1 conprises a

cartridge the "Br&svhssbse1bNHEOW & % n1adany edot o, he oynted idyia s
front termnal region 6 of the applicator pistol 2. The cartridge 5

conpri ses @ twiid af rerenelnt Zamdicsh, ldurdnty aseseds 25gr of@ct edhifahom

the front r. nal . regi.on_ 6, id tubul ar . el,ement defi nes a _channel
Z at its ién egr]% o?l;‘ltg%gﬁ (%ﬁgﬁnne%%ehasevelx?%n%i (}ﬁg%i‘re%ﬁ o%r%ﬁ%nﬁné gi%rst
axi s X-X anl ctlossreect ead WOt larar el dsedvidthi & whtahit Bespreskthesi s
12 ¢ slide. 30The tubular element 7 is provided with an open end
18, roudﬂ" G HHE Drivst Hegh L adbnah s isg 1o fouthrRECSTHEES 185 oen end

18 is the gpd gtytihe tubwW . Slerent, 7 12l 4N itjon_far
fromthe appli catvor pi stolO 5 'Ishe ca?tra?:{cf[:]e 5 a sopggferggi séé’s g%%se
support bdpyrB:radegs edndicated with a dashed line in Figure 1 for

the sake of clarity. The applicator pistol 2 is provided
with a grasping portion 3, adapted to be grasped by an
15 operator, and an operative portion 4, in which the
mechanisms are housed that allow moving the prosthesis
12. The grasping portion 3 is projected from cne side of
the operative portion 4, transverse with respect to a
main direction along which the operative portion 4 is
20 extended.
The device 1 comprises a cartridge 5, more visible in
Figure 2, adapted to be mounted in a front terminal
region 6 of the applicator pistol 2. The cartridge 5
comprises a tubular element 7 which, during use, is
25 projected from the front terminal region 6.
Said tubular element 7 defines a channel 2 at its
interior; such channel has extension direction along a
first axis X-X and cross section with area A, within
which the prosthesis 12 can slide.
30 The tubular element 7 is provided with an open end 18,

through which the prosthesis 12 can exit outward. The



to be introduced inside a hole 9 obtained in the frontal 5term nal
region 6. The tubular elenent 7 is projected froma first end of the
support body 8. Said support body 8 defines a chamber C at its
interior; such chanber is in |iquid conmunication with the channel Z
and conprises a seat 31, housing a prosthesis 12, 10novabl e inside

t he chanber C and described in nore detail below The support body 8
can be equipped with fixing neans 10 adapted to allow the cartridge 5

to be fixeshé® éhe appikcaher chidstbdl tde th@ iy RQ RIS AQ K@ hged
conprise a 15 tongue that is projected froma second end of the
support botly B,Pehitiohgirr berely biapieel i o2 ber epyagel, 2e. g.

snap- enga i knar qu@gf . f_t i r opi_s 2
as shown in |é\%%gr§d&%rlrg '?:1 l}bsg)| ar rel%n%) v ?gp g{g?gagﬁggl r?siaé%aoé%eed
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extension axis X-X of the tubular elenment 7, as will_be explained in
det ait bel W AR ShERALPR Ffgulees, "4l dfevPd 8MENEonpr £ 8e LR IHESSUr e

el ement 16g-@flapted-410 acd o the g@ﬂgo@@%g&&og_ the 25 prosthesis 12
in order to push the prosthesis 12 towards the body tissue where it

must be i r%ard esHPSald pedsstrdeéinaene thambeti Redthy ta dyltierdrdmal
and
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pressure el emedt d6mpsisésdabl ecrsi Be, t heudibiy ab ebes@ttiedis 12,

10 movable inside the chamber € and described in more
detail below.
The support body 8 can be equipped with fixing means 10
adapted to allow the cartridge 5 to be fixed to the
applicator pistol 2. The fixing means 10 can comprise a

15 tongue that 1is projected from a second end of the
support body 8, the tongue being adapted to be engaged,
e.g. snap-engaged, with a laminar element 11 of the
applicator pisteol 2, as shown in Figure 3.
The tubular element 7 is slidable inside the support

20 body 8 1in a direction substantially parallel to an
extension axis X-X of the tubular element 7, as will be
explained in detail below.
As shown in Figure 3, the device 1 comprises a pressure
element 16, adapted to act on the rear end 20 of the

25 prosthesis 12 in order to push the prosthesis 12 towards
the body tissue where it must be inserted. Said pressure
element 16, defined by a cylindrical body, has extension
direction along an axis K-K parallel and coinciding to
the extension axis X-X of the tubular element.

30 The pressure element 16 is slidable inside the tubular

element 7.



9 In other words, the pressure elenment 16 is novable inside the
channel Z in order to nove the prosthesis 12. In a first enbodi nent,
the device 1 can be directly provided sith the assenbled cartridge 5.
5In such case, the pressure elenment 16 is inserted inside the tubular
body 7 (figure 4). In a second enbodi nent, the device 1 can be
provided with the cartridge 5 disassenbled. In such case, the
pressure el enment 16' can be initially 10 housed in the applicator

pi stol 2 imna ommer wucts,t hathe wheestsheecaelleindge 516S ®uUnic@hione

applicator, pistol 2, the pressure elenent 16 is aligned with the
t ubul ar e|%rﬁ%h<§e7tfe%i§%? 3} .2 1n aEdeRolh TRAVE Guf ePUOSERES P edlure

el ement 16rgan be;iashangchdikend, need eqapd.gan bepr oy ded; i by
poi nted end 17, adapted for piercing body tissue. Said pointed end 17
is preferabigvidededitin thelezssonpleventrbtbdge ahd body tissue from

entering insi h bular body_7_and.com ng.int.o contagt wth the
29pro%the§ﬁ§ gg?ﬁsg?%gbo%ﬁfeargéauf? ﬁ&?mgQFaﬂﬁsﬂﬁhﬁﬁqﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁ%A%
Wi th respetiie tioahlea eXb@dgi DN Bxisr&-4 of the pressure el ement 16. In

ot her words, the pointedngprtion 17 aéeferably has 25frustoconi cal
shape wit hFByAmeI?SPR%| STOSHEIRditng Whe h dsid Cext Bnsiddn BRi PaW dsid

t he press%ﬁﬁlw@#@fi#& agldh 1l o0 tihe.ppen end 18 of the tubul ar
con

el enent 7 has tapere ormati on towards the vertex of the pointed
portion 17lrof sthe peessurdhe|pressuté. element 16' can be initially

10 housed in the applicator pistol 2 in a manner such that,
when the cartridge 5 is mounted on applicator pistol 2,
the pressure element 16 1is aligned with the tubular
element 7 (Figure 3).

As shown in Figure 4, the pressure element 16 can be

15 shaped like a needle and can be provided with a pointed
end 17, adapted for piercing body tissue.

Said pointed end 17 1is preferably closed in order to
prevent blood and body tissue from entering inside the
tubular body 7 and coming into contact with the

20 prosthesis 12.

Said pointed end 17 has axial-symmetric extension with
respect to the extension axis K-K of the pressure
element 16.

In other words, the pointed portion 17 preferably has

25 frustoconical shape with symmetry axis coinciding with

the extension axis K-K of the pressure element 16.
Iin addition, the open end 18 of the tubular element 7
has tapered conformation towards the vertex of the
pointed portion 17 ¢of the pressure element 16.

30 The configurations of the pointed end 17 and the open

end 18 prevent fragments of body tissue from entering



30The configurations of the pointed end 17 and the open end 18
prevent fragnents of body tissue fromentering 10 inside the tubul ar
body 7 during the insertion of the sang) inside the tissue. In such a
manner, during the sliding of the prosthesis 12 inside the tubular

el enment 7, the fragnents do not 5 occupy the space between the
external surface of the prosthesis 12 and the internal surface of the
tubul ar el enent 7. Consequently, the sliding of the prosthesis 12

i nsi de theihsbtéarhel enEmiloechbsywit hautipgi R0l a8t DeQualE 19idhe
use of | ow power nptorized neans. The support body 8 can al so
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Figures 3 d f 55@% f y d ss bly
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manner i nslZe insé deubihar tebeﬂmnt ellersntas’t o the af rgmeshwét Hot heot
pressyre el enent éﬁ% In 8art|c ar, the lockin eI enent_ 15 can be
pushed t owATdePY hé SpeniPard BF etrhetﬁrees%"fﬁ emertifse sefashe
be renovedfsorhéHes depi cend. tRBMOIE: d¥eel sebyratle dockhpg e
15 has at Ieast one hollow term nal section 15a, facing the pressure

el ement 1631§7eRf d73f to allow the pointed end 17, during the novenent

of the pres nt e e Iockln | ement i.n .order
to push it %Jlljgtg 2%?‘ubu%$@g?(gneﬁtﬁ' 1_7h I O%ﬁ% S 3R0T d% vWéSr} She
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t he hgageEnt st Thel Prexdife Mtenehted 6"¢@4% t he | ocki ng 30el ement
15. The fumdi %@p@%r‘theb&@?k'g‘gcgher@ﬂ§o15:6%131:'15%6; behtelhe second

embodiment, a locking element 15, visible in Figqures 3
and 4, for example having the form of a cylinder,
possibly internally hollow. The locking element 15 1is
15 housed in a slidable manner inside the tubular element
7, so as to be aligned with the pressure element 16. In
particular, the locking element 15 can be pushed towards
the open end 18 by the pressure element 16, so as to be
removed from the device 1.
20 More precisely, the locking element 15 has at least one
hollow terminal section 15a, facing the pressure element
16, in order to allow the pointed end 17, during the
movement of the pressure element 16, to engage the
locking element 15 in order to push it outside the
25 tubular element 7.
In other words, when the pressure element 16 impacts the
locking element 15, its pointed end 17 is inserted
inside the hollow terminal section 15a, facilitating the
engagement of the pressure element 16 with the locking
30 element 15.
The function of the locking element 15 will be better



11 expl ai ned bel ow. As shown in Figure 3, inside the support body 8,
the seat 31 is obtained in which a prosthesis 12 can be ~housed
that is ready to be inplanted in the bpdy of the 5patient. Said seat
31 has extension direction along an axis HH coinciding with the
extension axis Y-Y of the prosthesis 12, and cross section with area
V. A pusher elenent 13 is active on the seat 31; inside the
10cartridge 5. Said pusher elenent 13 facilitates the novenent the

seat 31, imspdeihbe pbasher C, froma first position to a second
posi tion. Mor e preciselyg sai d pusher elenment 13 is defined by
n

15el astic fiBardoM adBptlEdyrs g neridtsd dg ptke cfuppioe tseaodB1 & r onhé he
first posi EéQB to t H% S&?‘I_oélﬂ‘lé)(gyitnl Oﬂhi(%' C%elp%gtskgﬁgg?p;tﬁlﬁsﬁns be

facilitate a push of the seat 31 according to“a pu _
i nci dent ohouhedf thet dxi seédy dfo tie thabaeted. iRO0kRet hRdhyi ISt the

posi tEon, ﬁQEiSEQF 31 is not facing the channel Z.
Said seat 31 has extension direction along an axis H-H,
coinciding with the extension axis Y-Y of the prosthesis
12, and cross section with area V.
A pusher element 13 is active on the seat 31, inside the
10 cartridge 5.
Said pusher element 13 facilitates the movement the seat
31, inside the chamber C, from a first position teo a
second position.
More precisely, said pusher element 13 is defined by
15 elastic means 14 adapted to generate a push of the seat
31 from the first position to the second position.
Said elastic means 14 facilitate a push of the seat 31
according to a push direction $ incident on the first
axis X-X of the channel Z.
20 In the first position, the seat 31 is not facing the
channel 7.
As illustrated in figure 9a, in said first position the
area V of the cross section of the seat 31 is outside
the area A of the cross section of the tubular element
25 7.
In other words, the area V of the seat 31 does not
intersect the area A of the tubular element.
In such time instant, the area of the cross section T of
the seat 12 is outside the area A of the cross section
30 of the tubular element 7.

In the case of prosthesis 12 with elongated form, housed




As illustrated in figure 9a, in said first position the area V of the

cross section of the seat 31 is outside the area A of the
cross section of the tubular element 257. In other words, the area V
of the seat 31 does not intersect the area A of phe t ubul ar el enent.
In such tine instant, the area of the cross section T of t he

seat 12 is outside the area A of the cross section 300f the tubular
element 7. In the case of prosthesis 12 with elongated form housed

12 in the sui tel | ety shapesh sgMp&d, sthe 81l s kX 0f; 4 he
channel Z |g sai d flrst position is msaligned d with respect to the
£

axi s H H of'fh&edae iz e Jsfuwl%férﬁﬁ gesaitionhd saxissal Hrofd thith

t 31, n thesis 12, is parallel
fgathe f.f£§sgi?§ §$XE§§ ? Eanne% EH% ?éggegﬁnot CO|nC|de with the

sane. Thesénlénggnﬁmtlmfdehelaxm$d+akiﬁ Hhﬁ|$ﬁagj§i F?gd hance; o4
h th 1 r ct_to the channe 1 al | ows
Ergvggﬁfngﬁéﬂéel%aﬁl3X€5n§§ﬁ?é§§|5?ebB¥RéEHe§h§ éRanrd@l r2rd elheto

seat 31. Thhs pfeventsaihe organioz | iaw dcndUhiAg Eheb\;,? ergtions, of
insertion of the tubular element 7 inside the tissue romilowng

i nsi de t he“ehanhed Pidhdtheatdndg the seat 1531 - hence coning into
contact mﬁfﬁbtly%lg-2§§$§ﬁﬁ So%zthe axis H-H of the seat 31, and

hence of the prosthesis 12, with respect to thé channel

10 Z allows preventing the liquid communication between the
channel Z and the seat 31.

This prevents the organic liquid, during the operations
of insertion of the tubular element 7 inside the tissue,
from flowing inside the channel 2 and reaching the seat

15 31 - hence coming into contact with the prosthesis 12.

In the second position, the seat 31 comes into
communication with the channel 7.

Come illustrated in figure 9c¢, the area V of the Ccross
section of the seat 31 at least partly intersects the

20 area A of the cross section of the tubular element 7. In
such time instant, the communication between the channel
Z and the seat 31 is facilitated, adapted to ease the
insertion of the prosthesis 12 inside the channel % upon
command of the pressure element 16.

25 If the area V of the cross section of the seat 31 is
greater than the area A of the cross section of the
tubular element 7, the second position, assumed by the
seat 31, is illustrated in figure 9c.

If the area V of the cross section of the seat 31 is

30 lower, or substantially equal to the area of the Cross

section of the tubular element 7, the second position



In the second position, the seat 31 conmes into comunication with the
channel Z. Cone illustrated in figure 9¢c, the area V of the cross
section of the seat 31 at |least partlydntersects the 20 area A of
the cross section of the tubular element 7. In such tine instant, the
comuni cati on between the channel Z and the seat 31 is facilitated,
adapted to ease the insertion of the prosthesis 12 inside the channel
Z upon command of the pressure elenent 16. 25If the area V of the

cross sectéssunédtbe skats8ati slgieatlubbaatéheiar eaghref ohhe cross
section of the tubular elenment 7, the second position, assuned by the
seat 31, ignigpégr@ﬁQRFh?F??gu?élgcﬁeconqfp@%éth@@alv(ﬁomnkﬁﬁﬁkws

section of rthensgatyrdh | 130 , Or §UQ%E@n&£€%gyE§gH%]r;oo%hgjﬁgea
of the cross section of the tubular elenment 7, € second position
13 assunedcoPstihresseafl 2314 sful lystovatted nienl figutke9mrdan Hobl the

hypot heses aj d_second position is conpletely reached when the area
T of tThe c?%%%i%%c |%$F%$ ?he prosthesis 12 is fully contained in the

area A of 1meclb¢ubskarocel emeAtiated bRokheesase 19f el PRIALRY inside
prosthesis 12, contained inside the suitably counter-shaped seat 31,

in said seddhd Posiatlon Crentiersshapes xsxasf Bhe chanredid isscond
al 1 gned WA 1 ERRECIRL O} gta)éklfL,sH)ileOf%ﬁ NS OB g tlen 1OSLL LaEed N

detail, the axis HH o e sea and ence al'so
prost hesi wilty resparalieltio dhes axds o Xmd ddwer cdmnnel Z and

col g des LN the sane; He A ANgSIPU S g S8l Wt ana
hence also the axis Y-Y of the prosthesis 12, is
parallel to the axis X-X of the channel Z and coincides
with the same.
The arrangement of the axis of the prosthesis 12, hence
15 of the seat 31, with respect to the channel Z allows
obtaining the liquid communication between the channel
and the seat.
This allows, due to the subsequent action of the
pressure element 16, described in more detail below,
20 facilitating the insertion of the prosthesis 12 inside
the channel Z and the subsequent exit from the channel
Z.
Below, the two embodiments of +the device 1 are
described, having several components in common; for this
25 reason, they are only described once during the
embodiment discussion.
In a first embodiment, the seat 31 is positioned above
the pressure element 16 which can be at least partly
arranged in the chamber C.
30 More specifically, in such context of the first

embodiment, the pressure element 16 is arranged, before



15 of the seat 31, with respect to the channel Z allows obtaining the
l'i quid communi cati on between the channel and the seat. This allows,
due to the subsequent action of the pressure elenent 16, described in
nore detail below, 20 facilitating the insertion of the prosthesis 12
i nside the channel Z and the subsequent exit fromthe channel Z.

Bel ow, the two enbodi nents of the device 1 are described, having
several conponents in common; for this 25reason, they are only

descri bed DMeeahpqupﬁmm gilzadilnentadiscussi dundtn.an,fifist a rest

enbodi ment, the,s f 05|tlongd abovg the pressure el enent 16
whi ch can B2° ?l?%a i %BFFth%?réﬂg HIPRSt k- chamber C. 30Mbre
speci fical ty, shdasyeBt cpptext oaf tth% fplrl’e%fsu%b%q' Rt e RS WE

el enent 16 is arranged, before he applicator pistol starts to
functi on, l%ﬁ%ﬁr@%rtbhsim$b@e(th¢u@hamb%ﬂ ¢n flgure 4). In said rest

posi ti on, S I nt,16 an be at st rtlLy inside the
chanb%r f@lﬁgégl es?mbggi S%n,t elate ﬁgﬁtaf3 5ﬁ%ﬁ@
seat 31 ag@eantst 3thegeriessur ehel @ﬁf%@tsui@ tmermmi alei py tnhsﬂritﬂitrﬁlfng n

the first position. In said rest position, the pressure el enent
16 is an OB akdec®h ihethaci T atRISHEEP] - al ong the direction' S,

10from therpughey elerentold (A0 thRSeAks3lire element 16 is an
obstacle to the facilitated push, along the direction'S§,
10 from the pusher element 13 onto the seat 31.
As illustrated in figure 4, the pressure element 16
exits outward, with the pointed end 17 thereof, from the
tubular element 7 by an amount DI1.
In such case, the pressure element 16 1is completely
15 inserted inside the chamber C, <crossing the same in
order to reach the channel Z of the tubular element 7,
entirely crossing it.
The device 1 also comprises first movement means 21 in
order to move the pressure element 16 inside the tubular
20 element 7 parallel to the axis X-X.
The first movement means 21, common to both embodiments,
can comprise a first motor 22, e.g. of electric type,
adapted to rotate a first worm screw 23. The first worm
screw 23 is in turn engaged with a carriage 24 on which
25 the pressure element 16 is mounted.
Said pressure element 16, in the first embodiment, is
movable under the action of first movement means 21 from
the rest position to a retreated position and from the
retreated position tco a loading position.
30 In said retreated position, the pressure element 16 is

disconnected from the chamber C in order to allow the



As illustrated in figure 4, the pressure elenent 16 exits outward,
with the pointed end 17 thereof, fromthe tubular elenment 7 by an

ampunt DI. In such case, the pressureijel enent 16 is conpletely 15
inserted inside the chanber C, crossing the same in order to reach
t he channel Z of the tubular element 7, entirely crossing it. The

device 1 also conprises first novenent neans 21 in order to nove the
pressure el enent 16 inside the tubular 20elenment 7 parallel to the
axi s X-X. fheh¢r rseampvenentvearand oy, themubmetcd ibat 1§, erdhediswerit s31

can conprise first tor 22, e.g. of electric type, adapted to
rotate a f%?s&%“??ﬁ%%?e@\?%t.i%e first wormscrew 23 is in turn

engaged Withe areabki a@freiferan MbhEH 23t hR Inessiie BheMBYehBnkS of
mounted. Said pressure elenment 16, in the first enbodinent, is
novabl e unge? PRESEEFPo®leMenitr skomofERBnthvedirs 1P 8 bii ehe tpedthe

posi td on t ; it} a t e sktion to a
I oadi%]g po%%%aﬁg&gg%ﬁglstg?@ r g%a%{%%gﬁgﬁigt%ﬁa%}%éggrg el enent
16 i s di scomnectedrfrenrtihe chiawmberfiGdtn otcesmémwt al heanthe 2115 are

pusher neans to nove, _along the direction S, the seat 31 in the .
second pos‘?’f?%‘?ﬁm’ﬁﬁfg FPFsM fergahe 21eM5t 1%t Bafke vt

of the pregsureglement vty fromahBe tgat peshbien ¢o fhe Healreated
position (the latter visible in figure 6). In other words, the first
nmovenent rasrsratle afbepr bigiwidhedofigunieritignpriessigen eltdeensed® BACk

out sjde t a 7.a t he chanber,.C in order to _generate the
|in‘§| con%%u%?@g%i%%gﬁg%!%ve(zang?‘ﬁleqsoeam Y tl}be a%‘ﬂg?%:% 8#13%%8? %%a Fto
al | ow t he ppusthertied eneabt 13300 [Ausdd t hthSeageddndnt pokheisagondhus

position, thus ,ftacti li ta%}i1 ng {he al i gnnment between t he gr osthesis 12
and the ¢ itating e "alignment between the prosthesis 12 and
the channel Z.
In the loading position, the pressure element 16 crosses
15 the chamber C and 1is close to pushing the prosthesis 12
inside the tubular element 7, i.e. inside the channel 2
{(see the final time instant of the position in figure 6)
The movement of the pressure element 16 from the rest
position to the retreated position and from the
20 retreated position to the loading position occurs
through the action of the movement means 21 which will
be better described below.
In a second embodiment, the pressure element 16 1is
initially housed inside the applicator pistol 2 while in
25 the cartridge 5, inside the tubular element 7, a closure
element 15 is present.
The seat 31 1is positioned on top of a passage 35
obtained in the support body 8, in which the locking
element 15 is positioned. In particular, the locking
30 element 15 is positioned inside the aforesaid passage 35

during the 1initial instants, before the applicator



In the | oading position, the pressure elenment 16 crosses 15 the
chanber C and is close to pushing the prosthesis 12 inside the
tubular elenent 7, i.e. inside the chagnel Z (see the final tine
instant of the position in figure 6) The novenent of the pressure

el enent 16 fromthe rest position to the retreated position and from
the 20 retreated position to the |oading position occurs through the
action of the novement neans 21 which will be better described bel ow
In a secon@i@mbbdZnehaxt$hEopf@BsUienelenent 16 is initially housed

inside the_a i cator plst 25t cartrldge 5, inside,the
t ubul ar el%ﬁgﬁi 7ROLE ¢l Ryl é;%giﬁﬂ 15'% s t B il
posi ti onedsptfuéwofuesmessm 3$u%t1@lrneelbmeme $Up£:9£t ab@d»ie%sﬂ n
which the | ocking element 15 is positioned. In particular, the

| ocki ng 30RAEHENICUBS$@S pblseti—@h@élonspﬁethﬁecafambegaicd 1pmasmi@er 3%
dur i ng theyjud)alnd nolants o Pell 6,106, an ean$ 16 pistol 2
r he"1o0

starts to function. mor e pa i'cura cking el enent 15
i s situatethisscdetihe tububat, ehﬁm&%ﬁeé&,amﬂ at keastrpanktly ier agses

the interi of the chanber Cin order to hinder the action of the
pusher éﬁ%r%B po?ht%%%haP?nﬁhﬁnﬁﬁﬁﬁSHQQE?¥ﬁ%&”%ll@slﬁoﬁéﬁﬁ&ﬁnédl|n

the flrSteﬁo§fi@ﬁﬁraﬁ@si@ﬁo@re§§Uﬁﬁlgheﬁgnﬁslglséoﬂhéﬁ%gd' E&QQer

position, in which it is disconnected fromthé channel Z an fr om t he
chanber Cqdmpgle B)and e the tdhameabddi Mergyrd e novenent of the !

Presgjre Also in this embodiment, the movement of the pressure
element 16 is entrusted to the first movement means 21.
Said movement means 21 facilitate the movement of the
pressure element 16 from the trigger position to an
advance position, from the advance position to a

15 retreated position and from the retreated position to a
loading position.

The pressure element 16, from the trigger position to
the advance position, slides under the action of the
first movement means 21 inside the tubular body 7 in

20 order to expel locking element 15.

In such time instant, the pressure element 16 pushes the
closure element 15 outside the tubular element 7 and the
passage 35 mentioned above is simultaneously and
progressively occupied by the pressure element 16.

25 In this manner, the pusher element 13 continues to be
opposed, this time by the pressure element 16 which
occupies the position previously occupied by the closure
element 15, and the seat 31 remains in its first
position.

30 When the pressure element 16 has reached the advance

position (figure 4), this will have crossed the entire



element 16 is entrusted to the first novenent neans 21. Said novenent
means 21 facilitate the novenment of the pressure elenment 16 fromthe
trigger position to an advance positiofy fromthe advance position to
a l5retreated position and fromthe retreated position to a |oading
position. The pressure elenment 16, fromthe trigger position to the
advance position, slides under the action of the first novenment neans
21 inside the tubular body 7 in 20order to expel |ocking el enent 15.

In such tiwbambstrat,, dHee qhaasel ez ebenehte IopuUshes it & 0sULEr i1
el ement 15,putside the tubular elenent 7 and the passage 35 nentloned
above is silﬁul“% uSFyWaRE pricht eBeveia) tegcupy e byrehesipaebssined
el ement 16amdBntnpthi s manner, the pusher elenenp 13 continues to be
opposed, this tine by the pressure elenent 16 which occupies the
posi ti on pPeévi bsl yistelpi efirtry ttiee cl @sal esel enenduidds, anchd her seat

31 [ LR first sition.  30Wien the pressure elenent 16 has
reazﬁggl?ﬁ%bgétgﬁ%e B%si?g n FﬁfaﬁreeE%PdEm%§leqf hdVe cridsssiert t he

entire 17ithasbest&d the chagned Z ofcdfieciybyl afi@lengyt 7 until it
exits outward, fromthe Iatter%gg a pre-established amount DI
As is visiBPelFtom ehetRactosend fegoeditmenhect eshie 5pesiteon of the

; . ; . : . <
WD the avance mest 1 an oft THe-Lheond arbodi TSRS ¢ i Shsiice L erhe
penet r ati oinpote i bheotheheepr gssutEl ebeneitzel6 in a manner such to
10 allow the pointed end 17 to exit from the tubular
element 7, in a manner sc as to allow both the automatic
expulsion of the closure element 15 from the tubular
element 7 and the subsequent possibility of penetrating
the body tissue through the pointed end 17 of the
15 pressure element 16.
The pressure element 16, having reached the advance
position, will hinder the action of the pusher element
13.
Subsequently, according to the modes already described
20 in the first embodiment, the pressure element 16 will
proceed under the action of the movement means 21 to be
moved from the advance position to the retreated
position and from the retreated position to the trigger
position.
25 In the retreated position, no component will be present
in the chamber C, neither the locking element 15
(previously expelled) nor the pressure element 16
(situated in the retreated position), i.e. inside the
passage 35 arranged underneath the seat 31, the
30 prosthesis 12 can be moved, under the action of the

pusher element 13, from the first position to the second




inside the channel Z will be sized in a manner such to 10allow the
poi nted end 17 to exit fromthe tubular elenent 7, in a manner so as
to allow both the automatic expulsion pf the closure el ement 15 from
t he tubul ar el ement 7 and the subsequent possibility of
penetrating the body tissue through the pointed end 17 of the
15pressure el ement 16. The pressure el enment 16, having reached the
advance position, wll hinder the action of the pusher element 13.
Subsequent ppsiddear.ding to the nodes already described 20in the first
embodi ment ., _the pressure element 16 will proceed under the action of
the moveneffViBEnst PACH Y bé foveRCIRSmPKIse td@ancehpogirtsdietss st he2

it . it to the trigger

osi ton, SBTn the ot Teated pebrti Bhes o Compenonte w115 be Jpr dEeht

UMt st e et A
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t he seat éictibﬂ 30pr agtdhesdis sk ﬁ@%eﬁ!’en@vﬁgan%ndgg,thfec%gltaégn 1

the pUSherlgéggggtp%gitgggm;gyagégggaﬁfs$;é§nt;g gnieiiion of the
prosthesis 12 inside the channel Z until the expulsion
of the same from the tubular element 7.

10 Second movement means 25 are also provided for, common
to both embodiments, in order to move the tubular
element 7 with respect to the pressure element 16. The
second movement means 25 can comprise a second motor 26,
€.g. of electric type, adapted to rotate a second worm

15 screw 27. A slide 28, which supports the cartridge 5, is
engaged with the second motor 26.

The first motor 22 and the second motor 26 are fixed to
a support flange 29 arranged in a rear region of the
operative portion 4 of the applicator pistol 2,

20 The first worm screw 23 and the second worm screw 26 are
preferably parallel to each other and are extended along
a main size of the operative portion 4. The first worm
screw 23 and the second worm screw 26 are arranged on
both sides of the pressure element 16, when the latter

25 is received inside the applicator pistol 2.

The device 1 also comprises a control unit 30 for
controlling the first movement means 21 and the second
movement means 25. In the depicted example, the control
unit 30 is housed inside the grasping portion 3 of the
30 applicator pistol 2. The control unit 30 allows

precisely programming the travel of the first movement




ition. Having reached the second position, the prosthesis 12
;ﬁdp?i particul ar t%e axis HHof the seat 31 will coincide with the
axis X-X of the tubular body 7. 5 In sygh position, the pressure
el enent 16, under the action of the first novenment neans 21, reaches
the | oading position and proceeds with the insertion of the
prosthesis 12 inside the channel Z until the expul sion of the sanme
fromthe tubular el ement 7. 10Second nmovement nmeans 25 are al so
provi ded foeancon@dn ahd both EOHIRIHS, ddvHG8r LR ve%ﬁhe and |
tubul ar elenment 7 with respect to the pressure el enent 16. é secon
novenent n§8H§e§§685hyboﬂﬁri§Eea.E%ﬁﬁﬁ%ﬁ@an%GMEﬂteakﬁ_ ahdel €t rike
type, adaptedutiarretakheng gecond worm l5screw 27. A slide 28, MhLCh
supports the cartridge 5 1is engaged with the second notor 26. The
first notofcPRvahdonhensarond amiem 260afmpﬁmxeﬁﬁ?gﬁﬁmﬁuggoiEgﬁlqgge

LN ear__regi.on qf, the operative portion
ggp?{gg?gfgﬁFg%g?a2%° oThe i n%uﬁ%$s§+%§?Zﬁoﬁﬁﬂeﬂﬁen§@@@n&lmﬁmd

| ong
rew 26 atkeprefenablyopaieitd ehebhfseach Qﬁh@Faéﬂgv§£§oSX%%% edc?
chain si ze oP the operative portion 4. The first wormscrew 23 and

the second WPt S2r 8wd tane H reewtioredoih shdegrofspine pessise
el ement 163 when dhie |aLher-4%,s %ﬁg%b{edélnsgde the aggllggﬁor the
pistol 2. The device I also conprises -a control' uptt 3CFFHEon.

control | i mrtheationst mmvementnmedns 2toapdikhe seqend NDYepBRt JEans

25. t he_.depi cted exanpl e, the Qontrol_unlt 30 i s housed I nside 't
gr asip(?ng p%}?cf‘?%nl HIHE 30appPriatonesi sitbl 22 repre temtoml ofinitthe30

al | ows prespesedtyi s g5 @iemnos the travel of the first novenent 19

The device 1 can also comprise signaling means 33,

common to both embodiments, adapted to signal the status
of the device 1 to an operator. The signaling means 33
15 can for example inform the operator that the device 1 is
ready to carry out a certain operation, or that the
operator must wait several seconds before carrying out
any operation because the device 1 is currently working.
The signaling means 33 can be positioned in a rear
20 region of the operative portion 4. The signaling means
33 can be of optical type and can comprise one or more
colored LED.
During functioning, the operator must actuate
preliminary operations according to the device 1 with
25 which one intends to carry out the operation.
A first device 1, obtained by utilizing the first
embodiment, provides for an applicator pistol 2 and a
cartridge 5 already assembled together.
The device 1, according to the first embodiment, reaches
30 an initial operative position shown in figure 4 in which

the pressure element 16 is in the rest position.




nmeans 21 and of the second novenment means 25, and consequently of the
pressure el ement 16 and of the tubular elenent 7. Activation neans,
common to both enbodi nents, can be 5 psgvided for activating the
first novenent neans 21 and the second novenent means 22. The _
activation means can conprise a button 32 positioned in the grasping
portion 3 of the applicator pistol 4. In one version, the activation
nmeans can al so conprise a rear button 34, 10shown in Figure 8,

it dIinn Ehisamanegiron iof 1be peperiatlie/er HOLLLAR 4emtl i £gel
posit one a?ing neans 33, common to both enﬁ%g%%en S,

I ise sign
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oper at or MhEPIWEHAC The signal ing nmeans 33 can
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signal i ng neasas t3® cpnsherofeleptdmial 18ype aﬁpeggiqtggn@foﬁle I?ané){ng
nmore colored LED. Dyringfunctioning, theoperatornustactuate -
prel i m nar {'Bp&Pati ks CacEdedprgsitbestic dévifomnt thid ht 25whi jods Diton

i ntends t a e jon. A first device 1, obtained by
utiIizingO%fleﬂ??(rg%lé%Iti o%?%§%?§hbrovides for an applicator pistol 2

o s et omn o SOSnLRere e fotigeh o
Sggfiggzg§ﬂg“%b?&i#i869 54 ?ﬁoﬁhi%%etH%”ﬁ%%@%uﬁéegﬁéﬁenﬂ 16its iitg he
rest positpa@inte®Cnd 17.
In such position, the pressure element 16, also situated
inside the chamber C of the support body 8, hinders the
pusher element 13, maintaining the seat 31 in the first
15 position.
In the rest position, the seat 31, situated in the first
position, is pushed by the elastic means 14 against the
pressure element 16 which blocks the movement S of the
seat 31 from the first position to the second position.

20 In such time instant, there is no liquid communication
between the channel Z and the chamber €, i.e. the
prosthesis 12 is isolated.

In this step, the device 1, in particular the tubular
element 7 is ready to be inserted in the body tissue.

25 The symmetric conformation of the pointed end 17 will
facilitate the opening of the body tissue and thus the
insertion of the tubular element 7.

The insertion of the tubular element 7 is further
facilitated by the surface treatment of the external

30 portion which is coated with TEFLON® or ceramic

material. Such coating type reduces the friction between




In this manner, it is possible to avoid enploying the closure body
15, since the channel Z of the tubular body 7, and the chanber C, of
the cartridge 5, are isolated fromeachjother by the pressure el ement
16; the latter 5 results at least partly inserted in the chanber C,
and thus the pusher elenent 13 is prevented frombringing the seat 31
of the prosthesis 12 fromthe first position to the second position.
The pressure elenent 16 is in the rest position, in 10 which it
exits from-hle tubular eilementt 77wiékitéisopoiaHedtrad difssudn suchy
ressure elenent 16, also situated inside the chanber C
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seat 31 infibe hbnsrihgpeskt k9asykn the rest position, the seat 31,
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prevent t tubularﬁﬁlenent 7 exterior fromadhering the tissue. Once

the correct™poSPRtERf ortihe 3% 85daesf the first motor 22 which
correspondingly rotates the first worm screw 23 1in a

direction such that the carriage 24 moves back inside
15 the operative portion 4. The pressure element 16 is
consequently moved in a retreated direction F1.
The first movement means 21 are programmed for moving
the pressure element 16 back.
In this manner, the pressure element 16 first exits from
20 the interior of the tubular element 7 and Subsequently
moves back until it exits from the chamber C.
Such operative position is defined upon the attainment
of the retreated position.
In such position, the seat 31 and in particular the
25 prosthesis 12 are moved along the movement direction S,
being moved from the first position to the second
position.
Said movement occurs under the action of the pusher
element 13 which encounters no more obstacles.
30 In such time instant, the prosthesis 12 is situated with

its axis Y-Y aligned with the axis X-X of the chamber Z.




5 prosthesis is reached, the operator activates the activation neans,
for exanple by pressing the button 32. The control unit 30
automatical |y recogni zes, through the use of known el ectronic
signaling devices, that the device 1 utilizes the first enbodi nent,
i.e. it is of 10the type with cartridge and applicator pistol already
assenbl ed by the manufacturer. The control unit 30 drives the first
not or 22 which correspondingly rotates the first wormscrew 23 in a
direction Such phatitttbe darshage 24 Foyeseback inside 15the operative

portion 4. }?e p&§%§ure el enent_ 16 is consequently noved in a
retreated af FEELITGN MECSSHIE 131¥€temby bhehe Smemrshet dite progreated

for novingpbBetRbasswiR etaie1 16nbacky opdd LA o ddle
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the 25 prosatlesilselloadengoyedieiong the novenent direction S, being
noved fromthe fjrst position to the second position. Said novenent
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position, will be described in the second embodiment of

10 the device 1.

A second device 1, obtained by employing the second
embodiment, provides for an applicator pistol 2 and a
cartridge 5 initially disassembled and packaged inside
separate casings, S0 as to both be in sterile

15 conditions.

The pressure element 16 1is positioned inside the
applicator pistol 2 completely disconnected from the
channel 72 and from the chamber C.

Said pressure element 16 is therefore positioned in the

20 trigger position.

The cartridge 5 contains at its interior the locking
element 15, at least partly crossing the chamber C, in
order to hinder the pusher element 13, maintaining the
seat in the first position.

25 The cartridge 5 is mounted on the applicator pistol 2,
positioning the support body‘8 inside the hole 9 and
pushing the cartridge 5 towards the interior of the
operative portion 4. In this manner, the fixing means 10
associated with the cartridge 5 are engaged with the

30 corresponding fixing means obtained in the applicator

pistol 2, e.g. with the laminar element 11, and the




osition is shown in Figure 5. After the pressure el ement 16
ﬁzssrggcﬁed the retreated position, the control unit 30 once again
activates the first novement neans 21 $gr advancing the pressuLe
Sel ement 16 in an advancenent direction F, in order to reach t Sl |
| oadi ng position. The subsequent driving of the novenent neans 21 an
22, after the pressure element 16 has reached the |oading position,

w Il be described in the second enbodi nent of 10the device 1. A
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cartridge Sl@érenenghgedonesh tilee passage % arranged below the seat

10 31, thus providing the liquid communication between the
channel Z and the seat 31 and overcoming the resistance
of the elastic means 14. In other words, the locking
element 15 hinders the movement S of the pusher element
13 which remains in the first position.

15 In such time instant, the seat 31 is isolated by the
channel Z of the tubular element 7.

The operator now activates the activation means, for
example by pressing the rear button 34 and maintaining
it pressed until the first signaling element is turned

20 on, e.g. a red LED, of the signaling means 33. The
control unit 30 is thus informed that the cartridge 5
was correctly positioned in the applicateor pistol 2.

The control unit 30 activates first movement means 21
for advancing the pressure element 16 inside the tubular

25 element 7. In particular, the control unit 30 acts on
the first motor 22, which in turn drives the worm screw
23 in rotation. The latter moves the carriage 24 towards
the front terminal region 6 of the applicator pistol 2.
The pressure element 16, which is fixed with respect to

30 the carriage 24, is thus advanced along an advancement

direction F and penetrates inside the tubular element 7




30corresponding fixing nmeans obtained in the applicator pistol 2,

e.g. wth the lamnar elenent 11, and the 23 cartridge 5 results

| ocked on the applicator pistol 2. Thespnitial operative position
shown in Figure 3 is thus reached. In this position, the pressure
element 16 is still housed inside the applicator pistol 2 in the 5
trigger position, at the rear of the cartridge 5. The | ocking el enent
15 is positioned inside the support body 8, inside the chanber C and
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24, is thl&ZRANCY BPYRYSRR &dvamccmunssure element 16 from the

trigger position to the advance position, the pressure
element 16 continues to progressively advance inside the
15 tubular element 7, the bressure element 16 pushes the
locking element 15 along the advancement direction F
until it completely exits through the open end 18.
The first movement means 21 are programmed for moving
the pressure element 16 along a controlled travel.
20 Indeed, the first movement means 21 are programmed for
being stopped when the pointed end 17 of the pressure
element 16 projects outside the tubular element 7 by a
pre-established amount D1. In such a manner, the advance
position shown in Figure 4 is completed; in such
25 position, the device 1 is ready to interact with the
body of the patient.
The operator can then penetrate the body tissue in which
the prosthesis 12 must be inserted, at the desired
position. It is thus possible to introduce, in the body
30 tissue, first the portion of the pressure element 16

that exits from the tubular element 7, and then, by




[ ion F and penetrates inside the tubular element 7 24 in order
?grggthgved fronPthe trigger position to the advance position. Here,
the pressure element 16 interacts withythe |ocking el ement 15. 5The g
pressure el ement 16 pushes the |ocking elenent 15 and its pointed en
17 is inserted inside the hollow term nal section 15a, facilitating
the engagenent of the pressure elenent 16 with the |ocking el enent
15. The coupling between the pointed end 17 and term nal 10section
15a faci | i tcanés nuiegmivenendésof thepliseking elammnts Witdoyt+ poipting
i nside the tubular ele t. During the movenent of the pressure
el ement 16°FF %Ppheoﬁrrgggr pYSPLRSN EdemRatadVanbavpogi t hondesheed
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ressure ellepgrh.16 continues to progressively advance insi de
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travel . element 7, the body tissue is penetrated by the pressure
element 16, which behaves like a needle,
In addition, the axial-symmetric conformation of the
pointed end 17 facilitates an improved opening of the
10 tissues.
The coating made of Teflon® or ceramic material of the
external surface of the tubular element 7 reduces the
friction as much as possible and contributes to the ease
of insertion of the tubular element itself in the body
15 tissue.
In the advance position shown in Figure 4, the
prosthesis 12 is still housed inside the seat 31 which
does not result in liquid communication with the channel
4. Indeed, the pressure element 16, which is positioned

20 inside the tubular element 7 in the advance position,
has substituted the locking element 15 in contact with
the prosthesis 12. The pressure element 16 therefore
maintains the prosthesis 12 pushed upward, overcoming
the force exerted downward by the elastic means 14.

25 When the pressure element 16 has pierced body tissue and
the tubular element 7 has reached the position in which
the prosthesis 12 must be implanted, the operator can
act on the activation means for once again activating
the first movement means 21. For such purpose, the

30 operator can, for example, press the button 32 provided

on the grasping portion 3 of the applicator pistol 2.




20 I ndeed, the first novenment means 21 are programed for being
stopped when the pointed end 17 of the pressure elenent 16 projects
outside the tubular elenment 7 by a prer@stablished amount DI. In such
a manner, the advance position shown in Figure 4 is conpleted; in
such 25position, the device 1 is ready to interact with the body of
the patient. The operator can then penetrate the body tissue in which
the prosthesis 12 nmust be inserted, at the desired position. It is
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of the pre .element _16.that exits fr t.he .,tubul ar el epent 7, and
t hen, by géyggéﬁPigg}ﬁ%c$%0%ré§%p?%ﬁt%igﬂ%V:ZlPomHP&§hthEhBatf%%§?_a
portion ofmbhertubulaasebﬁﬂﬁﬁq7f8§V@%?ear$%@r@ﬁ%'@%&%ﬁng elemddt ! S
observed that, since the pointed end 17 of the 5pressure €l enent 16

in this stépr eXPEsTiram FRECEUBH sorsiesmemding lohe Badyes igsuef isst
penet 6 at edybyn ! BerBLeSRIr &, ehermmnbkonich, behaves,Li ke 3 eedl g,
In addition, the axial-symetric conformation o he ﬁﬁﬁ%ﬂ
end 17 fachdveat bscan inspdeyetheppepe rgt Die t berdObhsgaueThe pressure
element 16 1s consequently moved in a retreated
direction Fl opposite the advancement direction F, while
the operator maintains the applicator pistol 2 in
10 contact with the patient body, such that the tubular
element 7 remains inside the body tissue. In this
manner, the pressure element 16 first returns inside the
tubular element 7 and then moves back inside the
operative portion 4, wuntil it reaches the retreated
15 position in which the passage 2 arranged below the seat
31 is left free. Such position is shown in Figure 5.
When the pressure element 16 1is situated in the
retreated position, the prosthesis 12 is moved from the
seat 31 inside the passage aligned with the tubular
20 element 7, due to the force exerted by the pusher
element 14. Such force is no longer opposed by the
pressure element 16. The prosthesis 12 is now aligned
with the pressure element 16. In particular, the axis H-
H of the seat 31 is aligned with the axis X-X of the
25 channel 2Z.
After the pressure element 16 has reached the retreated
position, the control unit 30 once again activates the
first movement means 21 for advancing the pressure
element 16 in the advancement_direction F in order to
30 reach the loading position. The pointed end 17 of the

pressure element thus comes into contact with the rear



The coating made of Teflon@or ceramic material of the externa
surface of the tubular elenent 7 reduces the friction as much as

ossi ble and contributes to the ease 27 of insertion of the o
Pubular element itself in the body 15tissue. In the advance position
shown in Figure 4, the prosthesis 12 is still housed inside the seat

. . i . . . hannel
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rotates the firs
open end 18 of the tubular element 7, the prosthesis 12
still being housed inside the tubular element 7. The
10 distance D can be substantially zero, as shown in the
example of Figure 6, in which case the front end 19 of
the prosthesis 12 is substantially flush with the open
end 18 of the tubular element 7.
In an alternative, non-depicted version, the distance D
15 could be greater than zero, in which case the pressure
element 16 would be stopped when the front end 19 of the
prosthesis 12 is still inside the tubular element 7.
After the ©pressure element 16 has positioned the
prosthesis 12 at the desired distance D from the open
20 end 18, reaching the advance position shown in Figure 6,
the control unit 30 activates the second movement means
25. In particular, the control unit 30 acts on the
second motor 26, which rotates the second worm screw 27
§o as to move the slide 28 back in the retreated
25 direction Fl1. Since the slide 28 is fixed with respect
to the cartridge 5, the entire cartridge 5 is moved back
inside the operative portion 4. Consequently, the
tubular element 7 is moved in the back direction F1 with
respect to the pressure element 16, which instead
30 remains in a fixed position.

The release position shown in Figure 7 is thus achieved;




5 wormscrew 23 in a direction such that the carriage 24 noves back
i nside the operative portion 4. The pressure elenent 16 is
consequently noved in a retreated diredion FI opposite the
advancenent direction F, while the operator maintains the applicator
pistol 2 in 10 contact with the patient body, such that the tubular
el ement 7 remains inside the body tissue. In this manner, the
pressure elenment 16 first returns inside the tubular elenent 7 and
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when the ftmentt@nd abd Ofedi® 7 in order to bring the cartridge 5

into the initial position, due to the second movement
20 means 25. The first movement means 21 can instead once
again move the pressure element 16 back inside the
operative portion 4, such that the pressure element 16
is disengaged from the cartridge 5. In this manner, the
final position shown in Figure 8 is reached. The
25 operator can now remove the cartridge 5 from the
applicator pistol 2.
The first movement means 21 and the second movement
means 25 allow precisely controlling the sequence with
which the pressure element 16 and the tubular element 7
30 are moved as well as the respective travels/paths.

In this manner, it is possible to prevent, in the



prosthesis 12 is still inside the tubular element 7. After the
pressure el enent 16 has positioned the prosthesis 12 at the desired
distance D fromthe open 20 end 18, rgeaching the advance position
shown in Figure 6, the control unit 30 activates the second novenent
means 25. In particular, the control unit 30 acts on the second notor
26, which rotates the second worm screw 27 so as to nove the slide 28
back in the retreated 25 direction FI. Since the slide 28 is fixed
wi th respedelegseheasdtiddgehdin t he Entibre dar tatadgeuduisr meyedehack
i nside the-5o [ ortion 4, Consequently, the tubular elenment 7
is moved in t é)?rtar}é V%?? e%?%ntﬁp 'Jttﬂztﬂrees‘b%ciiof’ow pHidds uFespect
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position shown in Figure 7 is thus achieved; " 28" in this position,
t he prosthEgﬁsPEQSFEEﬁéﬁeéged in the body tissue in which the
pressgre ekegent £161.S A ted Jh cond venent means 25 are
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the initial S Posi 1D YR T el & siairr nkritle Hpvmals R5esThe
first novenent neans 21 can instead once again nove the pressure

el enent 16 back inside the operative portion 4, such that the
pressure elenent 16 is disengaged fromthe cartridge 5. In this
manner, the final position shown in Figure 8 is reached. The
250perator can now renove the cartridge 5 fromthe applicator pistol
2.




The first novenment neans 21 and the second novenent neans 25 all ow
precisely controlling the sequence with which the pressure el enent 16
and the tubular elenent 7 30are noved as well as the respective
travel s/paths. In this nmanner, it is possible to prevent, in the 29
rel ease position shown in Figure 7, tB& tubular elenent 7 from noving
back too little or too much with respect to the pressure el enent 16,
causing a partial release of the prosthesis 12. 5Even if the
cartridge 5 shown in Figures 1 - 8 gpptgkns a single prosthesis 12,

it is possible, in a non-depicted version, to provide for cartridges
cont ai ni ng. .mul Ai geeiperosblresesylantgngpasipradnegteohs t 0p2 pf iraah beidyer
in a manner such to be intrqdyced in successive 10 instants inside
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(21) programmed for advancing the pressure el enent (16) inside the
tubul ar el eneRT9TFEBE@s foko VR A0 heoRr ey re1 95 1 omenthe (16)

prosthosis (126l @ser ko Lhe.paen endhand 39500, mienent Jeans (29

programed for noving the tu ar elenment ( back wth respect” to
t he 1fr essure efmmentefd6)18) poé- edtcalpricsttde ciad clil At edl.as@unto thea
manner such that tng,6eah 80 { 8 %o9tnt e BTN S) (2] 8Xlt sy
outward from
for moving the tubuler element (7) back with respect
to the pressure element (16) a pre-established
calculated amount, in a manner such that the rear
15 end (20) of the prosthesis (12) exits outward from
the open end (18).
2. The device according to claim 1, wherein the first
movement means (21) are programmed for advancing the
pressure element (16) inside thé tubular eilement (7)
20 along a path such to bring the front end (19) of the
prosthesis (12) to a pre-established distance (D)
from the copen end (18), the second movement means
(25) being programmed for moving the tubular element
{(7) back an amount that is equal to a longitudinal
25 size {DL) of the prosthesis, plus said pre-
established distance (D).
3. The device according to claim 1 or 2, wherein the
first movement means (21) are programmed for
advancing the pressure element (16) inside the

30 tubular element (7) along a path such to bring the
front end (192) of the prosthesis (12) flush with the



the open end (18). 2. The device according to claim1, wherein the
first novenent neans (21) are programmed for advancing the pressure
el emrent (16) inside the tubular elenent (7) 20 along a path such to
bring the front end (19) of the prosthesis (12) to a pre-established
di stance (D) fromthe open end (18), Bhe second novenent neans (25)
bei ng programred for noving the tubular elenment (7) back an anount
that is equal to a | ongitudinal 255ize(DL)of the prosthesis, plus
said pre- established di nce %he devi ce accordi cl ai m
Tor 5 Cuner e SPERESHRY 41 Hovdtissrind ToTSTEe BroPariied R5LIY

advanC|ng the @f@@ﬁyﬁﬂe§|eﬁﬁﬁi (hsdqisdrite ¢ hendPinpul dheel el al/)
along a path such"to bring the front end (19) of the prosthesis (12)

flush with theeleme@beﬁ7éndﬁvi8)antﬁ@0§ééoﬁﬂmﬁﬁvéﬁ%nﬁ rhoass g nal
bei ng progrann$ ogpﬁybgfqg é¥ogpxég hfziubular el ement (7) back
o

an anount equa ongltu SIrzé t he prosthesis (12).
54. The dewi ceTheceosding bocopeink tbeoaéecedthg ptab@m;n@heﬂeumsnhe
first novenent neans (21) and the second novenent _ neans % are
housed in an appPieHt ofnpi §L6FT(PPVEMeRE; Heardi ¢81¢ 171 héSt FHGPRA

el ement (7) bejngehdet udgd,id afzsqarta&bdgﬁoﬁéédasw'aqpl %piaq\ﬁnctat&o%

front termnal region (6) of the applicator pistol (2). The devi ce
according to chbesmold, (dhercdi nsahe geessardlél,enﬂ‘rﬂ ‘ctllﬁl)llas iedietealt] y

Claim4 or 5 Whbr B Eagt Bieliguin op comprFSa4ca Sippare beay te)
provigded with @i geah (f?zb)ntf weﬂmpgréa@oﬁrq@ hQSﬂ StlﬁéZ)appllcator
pistol (2).
5. The device according to c¢laim 4, wherein the
pressure element (16) is initially housed 1in the
applicator pistol (2).
15 6. The device according to claim 4 or 5, wherein the
cartridge (5) comprises a support body (8) provided

with a seat (31) for housing the prosthesis (12).

7. The device according to claim 6, wherein the seat
(31) faces a 'passage aligned with the tubular
20 element (7), in a manner such that a longitudinal

axis of the prosthesis (12} received in the seat
(31) 1is parallel to a longitudinal axis of the
tubular element (7).
8. The device according to claim 7, and also comprising
25 a pusher element (13) for pushing the prosthesis
(12) into said passage when said passage is empty.

9. The device according to claim 7 or 8, wherein the
cartridge (5) «comprises a locking element (15)
removably positicned inside sald ©passage for

30 maintaining the prosthesis (12) inside the seat {31)

before mounting the cartridge (5) on the applicator



7. The device according to claim®6, wherein the seat (31) faces a
passage aligned with the tubular 20 elenent (7), in a manner such
that a longitudinal axis of the prosthesis (12) received in the seat
(31) is parallel to a longitudinal axis of the tubular elenent (7).

8. The device according to claim7, arfd al so conprising 25a pusher

el ement (13) for pushing the prosthesis (12) into said passage when
sai d passage is enpty. 9. The device according to claim7 or 8,
wherein the captstdge (09) conprises a |ocking el ement (15) renovably
posi tioned inside said passage for 30maintaining the prosthesis (12)

i nsi de t hel&GealThe3dpvherorecadaniondgot Ivaec axtt thdgeBedimg laims,
applicator 32 pi . e T vi ce_accaqrdi t.o of the

pr ecedi ng claiﬁ§%§%§%réﬁ% ?%gsFiE%P%%§9§ngﬁﬁn%eg%gq(fifpgﬁftﬁ%?ond
second novenenhoteasst ( 22rneoNI T )SeceBSPEes | ¥espotoi se( 2dtoTs26)226ach
driving a worm screw (23, 27), the wormscrew (23) of the first
noverent neansZPR1) NGrA¥s08i & eHORRt FF ¥ar ffage 4724) BBBpsitithg
the pressure e t ), ~¥h r e f e : nt
mmane (29) bei ng aesccral et wlh o Toel | He ERRT e o neoi e
tubul ar el enerds¢Fyiatldd Thetdeviececaccdrdieng (£d)oneugfortid ngr edcéei ng

clals, wner ol g Ahe pLessure 2l elet (18] 15 shaped o piflsdle
devi ce accor di §igc0d Chidiv@ndhc Wheled n(bhe peiinbed sk {diad i §iehosed.
10 slide (28) supporting the tubular element (7).
11. The device according tc one of the preceding claims,
wherein the pressure element (16} is shaped as a
needle having a pointed end (17) for piercing the
body tissue.
15 12. The device according €¢ «claim 11, wherein the

pointed end (17) is closed.



