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DESCRI PTI QY. vcbBe.1bnaserd i on concerns a device for inplanting a
prosthesis inside a tissue delimting m channel of the human body, in
order to cause a narrow ng of such channel, i.e. a reduction of the
rel ative cross section. 5The invention also concerns a functioning
met hod 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 i% DRBSICREFEIR JMRHAGHERIING Fe BROSTHESIHAN (K SIZR3UR. Cr 0SS
section in order to treat a patient affected with fecal incontinence.
Alternatively, the device according to the invention can be used for

I mpl ant i npREdEerePEdNESI S in tissues delimting the urinary canal.
The narrow ng deriving 15therefromis useful for treati ng a patient
af fect ed Wheh urhwarylepcoAPRAEHBE. Ion adrNi¢on, fohe depileatasgor ding

mcgng gp%é%s"f& bEs 1§89 o ofs L4 ARt DY EPEGPLOSINGSIS T Bt RSe
human body, in order to cause a narrowing of such
channel, i.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, i1f it is desired to decrease the size of the
10 relative cross section in order to treat a patient
affected with fecal incontinence.
Alternatively, the device according to the invention can
be wused for implanting the ©prosthesis 1in tissues
delimiting the urinary 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 1f 1t is 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, 1.e. a material having the
capacity to absorb high guantities of 1ligquid and
25 consegquently be swollen. When a prosthesis of this type
is implanted in a tissue that delimits a channel of the
patient’s body, the material constituting it absorbs the

body liquids, causing a swelling of the prosthesis



the esophagus if it is desired to treat a patient 20affected by
gast r o- esophagus. :-efd. bx. The prosthesis inplanted by using the device
according to the invention can be obta ned in a known pol yner

mat eri al such as hyexpan, i.e. a material 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

t he body litgaeds, Causiuny aa smehhéng ahet hee prastiiesdés the channel
E1l. MD056.12.SG 28 2 itself. In such a manner, the narrowi ng of the
channel is*pr @&ché’t‘ﬁe%o§B°F?eeEE?%s§r§e”c?i SﬁcaéEPea‘%%%J?eEI%%s passiye
of substagg@sssa d q¥rds sAhs8ahids, t T p4ghad hechapnelsi stigphsgauantd v
bl ocked. 5US 2002/ 0052653 describes a"device for inplanting a

pr ost hesi scledsel tbs témnpgrenebopghbeeidd| unction of a patient. The
devi ce compui sep 5 dpl] au menhoer. Al whosg {RLeripr, a fassagels ,
provided in which’one “or nore prosfheses canthbe retei vedF 19 ve

i npl ant ed proditediodyclosef dhetpat gastrobheptiayieee also-ttofpr bses a
pusher el enment, arranged inside the hollow nmenber and novable with
respect tPaheNtat t €8RS d6Vaset §OMRRe SiFe Privt Hesi REBREE: t Rfoutiesse

di stal end pf-the. hal | gw erys | B RLARE 4t 05 DO the pypsthesis
at the deg‘ireedglg%i nt o? ?ﬁ%&?Splasti ﬁt' S body% In olr er Por t'ﬁe

prost hesi ortastthetedutaar thef rmamdheedli s abeendhdfartttesl hioh | dhvemérdogr |
it i.s,possible .to push the pusher .el enent_towards the distal end.

A tehhat s vy B ¢ RAESPAT o ABovaS R o) <2 b SUMT TS ¢ & r B

the 20 hailowedenber rkaYands risileoperat 661 Wkl endli:Pushar nlvemant

remains in contact with the prosthesis. A first defect of the device

descri bed Witk hus ogmegno52653¢ i 52t haf sehadeliPcdadge S o rewdiyes is
: Do ! hosi o o 5 . |
precise pqﬁ%!lﬂvmoéglnf%@ h%)l 1 HLOP Ig(?' S¢! Pk ﬁot??g% %H&E‘E Pl

particul arly ow ne is refreated with réspéct to the
pusher el ementosinderdihtehe tudthes irender thieghte sniatecbepas it eafedhe

eno%g, in which ,casbie he hol | ow nmenber is stopped while a portion of
t he ot ost RGNS %$£999Y situated therein. If this 30occurs, when the

operator mmyvesribe @ CenavwgyrddtBdi® to exit outward from the

distal end of the hollow member, it is possible to push

the pusher element towards the distal end. Alternatively

to that stated above, it is also possible to retreat the

20 hollow member towards the operater 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

precise positioning of the prosthesis in the body of the

25 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

of the prosthesis is still situated therein. If this

30 occurs, when the operator moves the device away from the

body o©of the patient, the prosthesis tends to be driven



body of the patient, the prosthesis tends to be driven

E1l. MDO56. 12. RG:s28:3sys t he hol | ow nenber and its position is
consequently altered in an undesired manner. It is also possible that
t he opposite situation occurs, i.e. that the hollow nenber is overly
retreated with 5 respect to the pusher elenent. This situation is
probl ematic, especially if nultiple prostheses are present inside the
hol | ow nmenber, such prostheses arranged behind each other in order to
be insert adyi mhihehdbilyw ofneinbe rpaindent tisn madiseprent si Rsdraswepsntly

I ndeed, 10 jf the holl ow menber noves back too much, not only does
the desir e PPORE R 30 R HERRIPHMBt al so a portion of the

successi verpr 9gt BEgLS pos d1al t8fat | Fh&OBLAEL 1 ¥kt I3 ikche thedy ddcﬁxltﬂs\flj\,/&

is swollen and can no longer be fully reinserted inside the hollo
menber. 15A secdahdtdetret fofl tdve dembes dbescoivised vi nr&fSreaded 0062653
is that such device _does.not isqlate the prosthesis during, the st.eps
b orepar AT by Fe FhSor TS (UGG | nTTRE parEHE S oy
During thepidisbshd ©Ic Andepgsttiboniyng igf thel hoplow BRoreRbeEsi NHxde
t he human tissue, blood, organic Ii%pids and tissue fragnents m ght
enter insiRiEEgeRt hoFPéWjﬁ‘en‘%@re urftgilavheyme®Rer i nt §u€nt Ao ashe

prost hesi Sar%{l'?%&?nbéﬁﬁnaf dd& b%%grag% theq oF g%gingelbie?HEQJ?t%ﬁt A he

prosthesis c enerate the swelling of the sane, ore this has
exi ted outtwes doddwnof hehbobkoiehodyn wublsegoesequestt adicikfsi. c Ulride cdn

o101k e LN UPLLONCBOL (Ln SO Sases e puelLng of, s

phenonena J0ofapoi dd NGro§ 1 dei Prost hesperbhsbleptie ahebl awdRedy.or n

order to avoid the abovenentioned problens, it is El.MO056.12.5G 28
cof the successive prosthesis. The latter, in contact
with the body liguids, is swollen and can no longer be
fully reinserted inside the hollow member.

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

During the insertion and positioning of the hollow

20 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 liguids with
the prosthesis can generate the swelling of the same,

25 before this has exited outward £rom the hollow body,
with consequent difficulty in sliding inside the hollow
bedy.

In some case, the swelling of the prosthesis can
generate the occlusion of the hollow body and phenomena

30 of pointing of the prostheses inside the hollow body.

In order to avoid the abovementioned problems, it is



4 possible to prelimnarily carry out the insertion of the holl ow
body and theufpgsiiti @nbslg of the sane in the human tissue, and
subsequently proceed with the insertiop of the prosthesis in the

hol | ow body. 5Such nmethod is not free of risks of infection of the
prosthesis froma bacteriol ogical standpoint. In addition, the

af oresai d successive | oading of the prosthesis renders the surgical
operation difficult and inprecise,l engtheningtheoperatingtinesand
10conpl i capovgilbhe opepatingistepiyotairhe oper ahieorinsAnatilver odefidod
of the device described in U52002/ 0052653 is the confornmation of the
terninal pertioh Bodpt @Bt bPpeREELALENERE Body PEi SEOE 1A driiferren

generate, {nsige, tBagsSamsdNe 05t PESEEHNSRH ofhehanaek 1 LaThe
hol | ow confornmation of the termnal portion does not allowthe

i sol ati on e tpeosttibesbs bodyhé ntellow $edwn bl ood, organic liquid and

tissug fr nts. . ln addition, fhe hqgllow internal. confornmatigon and
t he égyméﬁh? 5§Fépﬁﬂl%oﬁ?&néﬁ?%nogoégﬁﬁﬁ Paciih %ﬁ%%%%eog thE

20i nserti gfr @ clidei ot tew £leaensrissdgecd hesbodypdissue. One obj ect
of the invention is to inprove the devices for inplanting prostheses,

particul arty FA6StHeses bnet LeIpRRthpaMcEasts s ol BRAGRE | 9fuitdeand
Conseq”e”%ﬁ’oi&ﬂﬁ%ﬁggﬁehae shYRN d4.8548.0 PEELLgl 3L ! )ﬁi?f%t'c?%ge and

25del i m ting channel, so as to cause a narrowi ng o
channel . Arfipretisb] ectlésgtibepinyi dethedevbperahiclh al ltdawsspr ecinsel y

posi £ oni ng, Lhe, rostheses [ the 1] sgusss RUrthier SBisst;ds, to reduce
Another defect of the device described in US2002/0052653
is the conformation of the terminal portion adapted to
penetrate the body tissue 1in order to generate, inside
the same, the prosthesis insertion channel.

15 The hollow conformation of the terminal portion does not
allow the isolation of the tubular body interior from
blood, organic liquid and tissue fragments.

In addition, the hollow internal ceonformation and the
asymmetric external conformation does not facilitate the

20 insertion of the hollow element inside the body tissue.
One object of the invention is to improve the devices
for implanting prostheses, particularly prostheses of
the type capable of absorbing a liquid and consequently
swelling, in a human tissue, particularly a tissue

25 delimiting a body channel, so as to cause a narrowing of

the channel.
A first object 1is to provide a device which allows
precisely positioning the prostheses in the tissue.
Further object is to reduce the risk that, when one

30 implants a prosthesis in a tissue, the prosthesis is not

completely released inside the tissue, or reduce the



30inplants a prosthesis in a tissue, the prosthesis is not conpletely
rel eased ifishfestihesd bgsue, or reduce the ElI.MO056.12.SG 28 5 risk
that a portion of a possible successive prosthesis is also rel eased.
A second object is to provide a device that allows isolating the
prost heses before their placenent inside 5human tissue. Another
object is to provide for a device, bearing at |east one prosthesis,
adapted to limt as nuch as possible the contact between the
prost hesi sragikl ohganiac damiiods sl eagedshyleheubedy stives ygrostQe ditd rd
object is to provide a device which allows an easy insertion of the

t ubul ar botfy %i??r%@%%@%e?issue, protecting the integrity of the

prosthesi sp ThedfyerllercCansbe. hetdar,upderst gad; apd ggfpated Wid h
reference to the enclosSed drawi ngs, which illustrate an

15exenpl i fidakptandy nohel ipdes e ehbobefene tierieof plenemhnth:irFEigla e
lis f pergpective vi ew showi ng a device for inplanting a prosthesis
in a issJélﬂgTi%ﬁﬁ?%%'a body channel of a patient; 20Figure 2 is an

i nterrupt echpaispesbhvetview, tshewoid  ffont apaddvore 0f b8Aring at
applicator_pistol included in the device of Figure 1 and a cartridge
i nsert abl el§4£% hePpplRE2T et 31 0l 29FRIRHF e TP | L idisectdon MHBkeR S
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position; liquids released by the body tissue.

10 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
reference to the enclosed drawings, which illustrate an

15 exemplifying &and non-limiting embodiment thereof, in
which:

Figure 1 1is a perspective view showing a device for
implanting a prosthesis in a tissue delimiting a body
channel of a patient;

20 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;

Figure 3 1is a section, taken along a vertical

25 longitudinal plane, showing a front portion of a second
embodiment of the device of Figure 1 in a first trigger
position;

Figure 4 1s a section, taken along the plane IV-IV of
Figure 3, showing the front portion of a second
30 embodiment of the device of Figure 1 in a rest position,

if the device is ©obtained according to a first



Figure 4 is a section, taken along the plane IV-1V of Figure 3,

show ng thg fd.@ept,pay td on of a second 30enbodi nent of the device of
Figure 1 in a rest position, if the deyice is obtained according to a
first El.MO056.12. SG 28 6 enbodi nent, or in an advance position if
the device is obtained according to the second enbodi nent; Fi gure
51is a section like that of Figure 3, showing the front portion of
the device of Figure 1 in a back 5position; Figure 6 is a section

| i ke that efbddgtee: 3, oghdw rngn t hevinoat pperitiien aoff tbee deeivéeecofis
Figure 1 in a | oading position; Figure 7 1s a section like
that of Ficgmw%l%dmﬁ%l%et%%%i%%cw FRESIMeRt a rel ease
position, Hawe 8 {§ & sectign hike Hllé‘c g Figure 3, show

upper portion of the device of Figure at the end of 'the aﬁbreggﬁh
rel ease poiantonportidii gofe ghei sdavicosseSedtigmret akenial ong kawk
plangal-l 150f figure 3 illustrating a particular structural detai

of the ceuR?ﬁ%ﬁﬁ?é%1 a first position. Figure 9b is a cross section

t aken al orggiguiee pb ane &l sébc0bnfigueethat! bstighired 33 ShouGHY ahe
detail of the cartridge in a second position. 20Figure 9c is a Ccross
section offPRfecBRATYAN &ht 6&hetifevice of Figure 1 in a loading

position;
Figure 7 is a section like that of Figure 4, showing the
10 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 reiease position.
Figure %a 1s a cross section taken along the plane I-I
15 of figure 3 illustrating a particular structural detail
of the cartridge in a first position.
Figure 9b 1s a cross section taken along the plane II-II
of figure 5 4illustrating a structural detail of the
cartridge in a second position.
20 Figure Sc is a cross section of a second variant of the
cartridge in an intermediate time instant with respect
to that of Figure 9a and that of Figure 2%b.
Figure 1 shows a device 1 for implanting & prosthesis in
a body tissue, particularly in a tissue that delimits a
25 channel of the body of a patient, e.g. the anal canal,
or the urinary canal, or the esophagus canal.
The prosthesis is shown in particular in Figure 8, where
it is indicated with the reference number 12. The
prosthesis 12 can have elongated shape, e.g. cylindrical
30 or prismatic, and 1t can be obtained with so-called

hyexpan material.



cartridge in an internediate time instant with respect to that of
Fi gure 9a angydshat of -Figure 9b. Figure 1 shows a device 1 for
inplanting a prosthesis in a body tisspye, particularly in a tissue
that delimts a 25channel of the body of a patient, e.g. the anal
canal, or the urinary canal, or the esophagus canal. The prosthesis
is shown in particular in Figure 8, where it is indicated with the
ref erence nunber 12. The prosthesis 12 can have el ongated shape, e.g.
cylindri cadaBoprpisitsrBatisc, 12angricfetabllye bt aiclethguitihl S6oeml lweicth
hyexpan material, E1, MD056.12. SG 28 7 Sajd prosthesis 12 preferably
has el ongatHEOt Vit FE @kt ¥hst P di 3eci¥ bh g Tong an axis Y-Y. Said
prost hesi sel2q NgsoeEass18ects ORW t 8y aLea SEANd ¢l oh A8 ana
cylindrical shape. 5The prosthesis 12 has a front end 19, which first
exits out wareffdram ¥ Hea@ecwbmd_rl@erxbl ghawar end 20, which exits
out rmthedwcel at.Th nt e 9 and ren 20
are aceaﬂ}ﬁ B ?ﬁj P g %aﬁ@g 51_ QE 'b%f}%(% glf:% 3& At ze
of the pr asihest s iaomlotﬁéledéwic@e 1,C(HHHI Sesred appli C:a@pr mliﬂpl
2, whose border was indicated with a dashed |line in Figure 1 for the
sake of cleFits. Oq‘h\éaéféprfrf@a}t dghepidgvice s lgsdvi dée whidna ghaspihg
portion 3, r asp erat or an I ¥R,
portion 4, rﬂga% Jﬁégﬁ ?% %@c%gne:j rrlsaé}:aér%g %ugs)elgueﬁg% gll%g\%vh%w nd
the pr ost hﬂrsu<31 IR fifes gr aspigigypbirtalors 326 soﬁ)rtﬁ}eeqhe:dstfhms)nw si de
, _transverse with respect, tﬁag
d

tive porti
d|r htfl on n&e FEh fhgoﬁ}?gﬁéﬁs\/ea‘ﬁoraﬁ%%q eRt 8

border was indicated with a dashed line in Figure 1 for

whose

the sake of clarity. The applicator pistcl 2 is provided
with a grasping portion 3, adapted to be grasped by an
operator, and an operative portion 4, in which the

15 mechanisms are housed that allow moving the prosthesis
12. The grasping portion 3 is projected from one side of
the operative portion 4, transverse with respect to a
main direction along which the operative portion 4 1is
extended.

20 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
projected from the front terminal region 6.

25 Said tubular element 7 defines a <channel Z 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.

The tubular element 7 is provided with an open end 18,

30 through which the prosthesis 12 can exit outward. The

open end 18 is the end of the tubular element 7 arranged



20The device 1 conprises a cartridge 5 nore visible in Figure 2,
adapt ed togbgogreunted,én a front termnal region 6 of the applicator
pistol 2. The cartridge 5 conprises a gubular elenment 7 which, during
use, is projected fromthe front termnal region 6. 25Said tubular

el enent 7 defines a channel Z 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. The tubul ar

el enent 7 115 prpws theton fdr afraperhenslbodBi c306hrpughowh? ch t he
prosthesis 12 can exit outward. The open end 18 is the end of the

t ubul ar el%m%nFa?téFgﬁﬁgédalép.Mﬂﬂﬁf%ﬁ?%x?ZBUBPPﬁtabﬁggiﬁ(ﬂ?qRﬁed

fromthe applpcal QF -phstol 2Znsibe QaﬁBiEdgeogt%ﬁ%%dCQ%p@ CS®dntal
support body 8 adapted to be introduced inside a hole 9 obtained In
t he front atetrermd halregeginont 6. Tiihe tuwibulaar element 77 i $sprojagctacd

5froma figst end_of the support body 8. Said support body 8 defines
a chafber T Tt THt e??%rﬂgpsttﬂ:% %LF%?%%F St?%‘%f néjl i qui d conmuni cat i on
with the cheimedugpert 6aprgsasranseah hambeusicngta iMs0sthesi o2,

movabl e inside the chanber C and described in nore 10detail bel ow
The supporit®odyFean be efuilpfrIIWFPATENLCAE1MBais th0 thgasthedneg
all ow the gartrjd e fi t o34 he \appliigat gr pi s T
fixing negﬁsab cgﬁmég%%??séiaéggﬁguaifhat |§J%foﬁeé§%%§€$%%%% E%%ond
end of thenoddkuppordideodyh® thembengué bandg dsapt Boked o e more
eng d, e g. snap- en aged, with a | amnar elenent 11 of the

appl aﬂcnd%%%ﬁ 1°9L0%s “shown in Figure 3. The tubular element 7 is

slidabl e ingd deubhersUBBAYt 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
tongue that 1is projected from a second end of the

15 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
body 8 1in a direction substantially parallel to an

20 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
prosthesis 12 in order to push the prosthesis 12 towards

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

The pressure element 16 1is slidable inside the tubular

30 element 7.

In other words, the pressure element 16 is movable



body 8 in a direction substantially parallel to an 20extension axis
X- X of thegtyhuktar & egrent 7, as will be explained in detail bel ow
As shown in Figure 3, the device 1 congprises a pressure elenent 16,
adapted to act on the rear end 20 of the prosthesis 12 in order to
push the prosthesis 12 towards 25 the body tissue where it nust be
inserted. Said pressure elenent 16, defined by a cylindrical body,
has extension direction along an axis K-K parallel and coinciding to
t he ext ensimsidxishX-chafinéheZt ububadeel edeidve the prddehesessul e
element 16 _is slidable inside the tubular 30elenent 7. In other

wor ds, thel’présstit&SEl ety mbvigol 8eVEFSMID56212. 186 28 %8Gt de

the channebyZ, il @ §efn t Ond0YEs &SI B 0SEPES §od 25 I N a first
enbodi ment”, the device 1 can be directly provided with the assenbl ed

cartridge Br such capesuchecpsesstihe plessote 16l éserinsks tiesl imsdrdeed
i nside 5the tubul body,7 (figure 4),. 1 n a second enbodi nent, the
devi cg 1 cai’ b%lﬂfjl?%?/]f 3%%:1-\6\,1 f hw:h%uﬁ%r%)rl dge 5 disassenbled. In such
case, the pfessuseceh@menibooldmeant bethdi dedlilde houses i Bet Rgovided

applicator pistol 2 in a manner such that, 10 when the cartridge 5 is
nount ed or"Hppl ikt rprsdet 2, disesprerkite el enent 16 is aligned

with the tybular,elgment o4 (HgULe %- elemeht, SMOVEL) NpE! 915§ 14 g]e
pressure el enent 16°can be sh%ped ke a“needl e and can be provi d-L d
with a poimteskd5Sendtie, apdaptedof opiptet ckngnbadyannesusuch that,
10 when the cartridge 5 is mounted on applicator pistol 2,
the pressure element 16 is aligned with the tubular
element 7 {(Figure 3).
As shown 1in Figure 4, the pressure element 16 can be
shaped like a needle and can pbe provided with a pointed
15 end 17, adapted for piercing body tissue.
Said pointed end 17 is preferably closed in order to
prevent blood and body tissue from entering inside the
tubular body 7 and coming into contact with the
prosthesis 12.
20 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
frustoconical shape with symmetry axis coinciding with
25 the extension axis K-K of the pressure element 16.
In 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.
The configurations of the pointed end 17 and the open
30 end 18 prevent fragments of body tissue from entering

inside the tubular body 7 during the insertion of the



Said pointed end 17 is preferably closed in order to prevent bl ood
and body td;sgiesfihodm entering inside the tubular body 7 and com ng
into contact with the prosthesis 12. 2@Said pointed end 17 has

axi al -symretric extension with respect to the extension axis K-K of
the pressure element 16. In other words, the pointed portion 17
preferably has frustoconical shape with symetry axis coinciding with
25t he extension axis K-K of the pressure elenent 16. In addition, the
open end 18mf ihmeidebthartesenent 7 has tapered conformation towards

the vertex_of the pointed portion 17 of the pressure elenment 16.
The confiQUFaFPGHs%ﬁm%WE?%niﬁFEHn%n&hf7%%&ﬁ%ﬁ% Bpenlsodtpsidesis

prevent fragnentsqef QQdycLbasde Td1Qmeent ef 1 nghinst de the & uRsl a1
body 7 during the insertion of the EI.M056.12.5G 28 10 sane i nside

t he tissueccdupsudchea spaner beahwdsary the stitthmnwpbf sthrdageosthedihe 12
i nside the_ tubul ar, el nt 7,.the fragnents do.not occu t he space
botween { TRECSL ST ar (iR’ 5ot gt nsiPel%s T Ps' Mg
surface ofetdg=rttiby) ar el enment 7. Consequently, the sliding of the

prosthesis 12 inside the tubular elenment occurs wthout pointing and
t hrough t HOERIWIN T bitv- p&her ot dFiZe@fmelm®. prosthesis 12 inside

the tubular element occurs without pointing and through
the use of low-power motorized means.

10 The support body 8 can also comprise, " in the second
embodiment, a loccking element 15, visible in Figures 3
and 4, for example having the form of a cylinder,
possibly internally hollow. The locking element 15 is
housed in a slidable manner inside the tubular element

15 7, s0 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.

More precisely, the locking element 15 has at least one

20 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, tTo engage the
locking element 15 in order to push it outside the
tubular element 7.

25 In other words, when the pressure element 16 impacts the
locking element 15, its pointed end 17 is inserted
inside the heollow terminal section 15a, facilitating the
engagement of the pressure element 16 with the locking
element 15.

30 The function of the locking element 15 will be better

explained below.



10The support body 8 can al so conprise, in the second enbodi nent, a

| ocki ng el gmeits15,scvbsi ble in Figures 3 and 4, for exanple having
the formof a cylinder, possibly intefgRally hollow The | ocking

el ement 15 is housed in a slidable manner inside the tubul ar el enent
15 7, so as to be aligned with the pressure elenent 16. In
particular, the |ocking el enent 15 can be pushed towards the open end
18 by the pressure elenent 16, so as to be renoved fromthe device 1.
More precisel ghovhe 1rockiingrel ehentnibcbascied kappbraneodP Bol It
term nal section_15a, facing the pressure elenent 16, in _qrder to

al low the ottt ed ehtl PRI hg!Phe'MovenentPotS theS bF edsur €281 &ifent
16, to engagesddechoeki aoehagenty I I @rdered 01 PUSHe! bRt Sifd& Hhe

tubul ar elenment 7. 25In other "words, when the pressure elenent 16
i npacts theatioeking el ement 15, its pointed end 17 is inserted inside

t he Il ow, term na ction 15a, f.acilitating the, engagenent. of e
e L SISt SEC kg Stbnd B i SRR R o
the | ocki ngpEl@ieiMg Loi th | th&eehetheiogxpkaknedybelfowhe prosthesis

El . MD056. 12. SG 28 11 As shown in Figure 3, inside the support body 8,
the seat 344 Subt&EFY F¢CWReH B prasthedis 12 can be housed that

is ready t i opl inithe b ; e ti . 23Sai: t
has. oxt ency il Tocy GAoAT ong an At 0k PR e R g W chotng e
ext ensi on @xitsri¥ge of. t he prosthesis 12, and cross section with area

V. usher elenment 13 js acti n the, seat , Inside the_ cartridge
5 HdBat d S et Sud%t abf) Poat LErERes nh0bnbiy SRR toche SEat ©

i nsi de theychamhel g€, dHOMAahbESt MOSELLAN A Of 8r SECORA IRAYH | 8. a
More precisely, said pusher elenent 13 is defined by

second position.
More precisely, said pusher element 13 is defined by
elastic means 14 adapted to generate a push of the seat

15 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
axls X¥-X of the channel Z.
In the first position, the seat 31 is not facing the

20 channel Z.
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
7.

25 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
of the tubular element 7.

30 In the case of prosthesis 12 with elongated form, housed

in the suitably counter-shaped seat 31, the axis X-X of



el astic neans 14 adapted to generate a push of the seat 1531 fromthe
first posigi@sto-the-second position. Said elastic neans 14
facilitate a push of the seat 31 according to a push direction S
incident on the first axis X-X of the channel Z. In the first
position, the seat 31 is not facing the 20channel Z. 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

t ubul ar el&em@enthdann@bl @ dhheraiwbrfisyst hpoat ehoV 0 theadeatnedl wags
not intersect the area A of the tubular elenent, In such tine

i nstant, tHSREea of the Fb3sTsRctt ohhe 2t hilseat 12 is outside

the area As©f11hgoGE0SS, S@Ctd oD ehet hetubpl@ar oel efRNtsdar 3GhN they
case of prosthesis 12 with el ongated form housed in the suitably

count er - shapeee selae 3%ist e Yaxifs DheX pfosEleMD5621215Gpagaldetthe o
channel Z .in said first .pos n _i.s sal i gned respect to th
axi sril-H otfh? h?lsresaﬁ fi’{l St:XI“IXOrrSFe I de‘t:lg‘f“l-1 ? %’; tllzl-léoﬁstﬁleo
seat 31, apskrhenee d#hen aiis oame of the prost he5|s 12, is parallel to
5the first axis X-X of the channel Z but does not coincide with the

sane. The B9 aAgERBAETSR Lt hef aibe HRXLSf HHHe Séattlm, sgag 31, and

hence of the prosthesis 12, with respect to the channel
Z allows preventing the liquid communication between the
10 channel Z and the seat 31.
This prevents the organic ligquid, during the operations
of insertion of the tubular element 7 inside the tissue,
from flowing inside the channel Z and reaching the seat
31 - hence coming into contact with the prosthesis 1Z2.
15 In the second position, the seat 31 comes into
communication with the channel Z.
Come illustrated in figure 9c¢, the area V of the cross
section of the seat 31 at least partly intersects the
area A of the cross secticn of the tubular element 7. In
20 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 Z upon
command of the pressure element 16.
If the area V of the cross section of the seat 31 is
25 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 9Yc.
If the area V of the cross section of the seat 31 is
lower, or substantially equal to the area of the cross
30 section of the tubular element 7, the second position

assumed of the seat 31 is illustrated in figure 9b.



hence of the prosthesis 12, with respect to the channel Z all ows
preventingtheski;guid,comuni cati on between the 10channel Z and the
seat 31. This prevents the organic |iggid, during the operations of
insertion of the tubular elenment 7 inside the tissue, fromflow ng

i nside the channel Z and reaching the seat 31 - hence comng into
contact with the prosthesis 12. 15In the second position, the seat 31
conmes into comunication with the channel Z. Cone illustrated in
figure 9c,InheoaheaWafhddws ,crossdseetionn @odiel @eat s3koatplledasty
partly intersects the area A of the cross section of the tubular

el enent 7.7%3F0ed @hem tthe i@dsCant, thetbSmfinl Tt S6FTHOAWRR tthe

channel Z anddiies Seaf-3L d sed pey | Ebﬂttg%e@ﬂaiﬁ edhd 0,633 A NSe fhe

insertion of the prosthesis 12 inside the channel Z upon coman
t he pressuwrubwlanmenterignt IT.- the area V of the cross section of the

seat 31 i 2 reater than the_area A t he oss sect.ion aof the

CubulSr e BhentS St heo L coRMURLERL PoRs ThetARed ny CPRL S4ORP D

i Il ustrat ethd n fuiigwa 9C coihtbhe sangadv ekathest| ossn seftiidn s@fcdnke
seat 31 is lower, or substantially equal to the area of the cross

30sect i on RFSITHeon ubye af 1 EF Bt S7XFhefsddimdchariel oh assaddgner
the seat 3Lidip dddgialy ALLddd L Ane Py dHle MR J2. SG 28 13

$till more in detail, the axis H-H of the seat, and
10 hence also the axis Y-Y of the prosthesis 12, 1is

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

of the seat 31, with respect to the channel Z allows
15 cbtaining 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,

facilitating the insertion of the prosthesis 12 inside

20 the channel Z and the subsequent exit from the channel
Z.
Below, the twe embodiments o©of the device 1 are

described, having several components in common; for this

reason, they are only described once during the
25 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.

More specifically, in such context of the first
30 embodiment, the pressure element 16 is arranged, before

the applicator pistol starts to function, in a rest



In both hypot heses, said second position is conpletely reached when

t he area T .0fofhe.csi0ss section of the prosthesis 12 is fully
contained in the area A of the tubul afelement 7. 5In the case of

el ongated prosthesis 12, contained inside the suitably counter-shaped
seat 31, in said second position the first axis X-X of the channel Z
is aligned with respect to the axis HH of the seat 31. still nore in
detail, the axis HH of the seat, and 10 hence also the axis Y-Y of

t he prosthesistidn (Blbagatdeddtnthegaxe s4): X of the channel Z and
coi nci des mnth t he same. The arrangenent of the _axis of th

prost hesi st 25aHdnE@sbf PPRétiear B8RS RIFERASHESpBLENEHTt HE @ﬁ@nﬁ@ ar

all ows 15 i bet ween the channel and
éé{' O%é&?i%éj ée“M‘%rE@éfo@

t he seat. s a ue to t subsequent action of the pressure
el enent 16h1deacd|bedt|@Oﬁumaodetmhetpnsherfebemematﬂagpmhees the

insertion of the. prosthesis 12 inside 20the chan and .the , |,
SUbethuentSEal { H GRS TP 35 SRR oL SRt we® eHBodAHSIRL G he
device 1 arre: descrdbedy wlmﬁwﬁtmonents in common; for this
reason, they are only described once during the 25embodi ment

di scussi ontll | FaA0f | FRIL eRBEATAERY, EhR §é§ﬁsﬁre|seb@@¢@toﬁéﬂ 2B
t he press‘ﬁ}:?steic@b BN, 16, which, f‘E‘aPSd % %ﬁasg {;t lt%ﬁ ‘}%%et‘_jmhn d he
r ext of t he first

chanber C. e speC|f|ca In's éon
30enbodi rreﬁiqm titee pressanr ee]eémrﬂ:ntlﬂﬁants: arhanged; 3kefore the
r I r fu ion, in r
appli§ato Eﬁus%&%t%%.to f&ué% 4, %hee éressure 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 is completely
inserted inside the chamber C, crossing the same in

15 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
element 7 parallel to the axis X-X.

20 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 1is in turn engaged with a carriage 24 on which
the pressure element 16 is mounted.

25 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 to a loading position.

In said retreated position, the pressure element 16 is

30 disconnected from the chamber C in order to allow the

pusher means to move, along the direction S, the seat 31



E1l. MD056. 12. SG 28 14 position (illustrated in figure 4). |In said
rest positgOfgosthe §yessure el enent 16 can be at |east partly inside
t he chanmber C In said rest positigg, the pusher elenent 13 pushes
t he 5seat 31 agai nst the pressure elenent 16 by maintaining the
latter in the first position. In said rest position, the pressure
element 16 is an obstacle to the facilitated push, along the
direction S, froth the pusher elenent 13 onto the seat 31. 10As

il lustratebthiithdigecend, pddiet psressure el ement 16 exits outward, with
the pointed end, 17 thereof, fromthe_tubul ar el enent 7 by an anount

D. In such"€aserSEh@Prasdtlr NeAtreAt 1651 1EGHA et yMPHSERPEd OF

I nsi de the. | chapbeEshreClASHRG 1 SAPEN! RhdSULAR! HOsI€86H LBe the
channel Z of the tubular elenent 7, entirely crossing it. The device

1 al so compeisestdd rzeshpenefitherebalst ] Vs drberin of gpwee the.

16 insi t he . tubul, I t 7 |lel tg.th [
% 0T 1 et v eNBAL hoant 21 L Comor T BOh CABBAP roRts, Fdn

conprise gpdddsdmit OEc22 mcBrithg Opr&sSeisi elbpar adapbedkt @uiatiale a
first wormscrew 23. The first wormscrew 23 is in turn engaged with

a carriage™® dHiah RelYpr dssare ebefenthamPes rounted.o i do
Detion of FTTEL rovshont nEans S0 Ton Phe FestoHReT T AR Lo g
retreat ed pusi thenchadnét ofm enel reet reddtced fposi pushetoedeondi A§ to
pos%&ion'push the seat 31 into the second position, thus
facilitating the alignment between the prosthesis 12 and
the channel Z.
In the loading position, the pressure element 16 crosses
the chamber C and is close to pushing the prosthesis 12
15 inside the tubular element 7, i.e. inside the channel Z
(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 pesition and from the
retreated position to the leoading position occurs
20 through the action of the movement means 21 which will
be better described below.
In a second embodiment, the pressure element 16 is
initially housed inside the applicater pistol 2 while in
the cartridge 5, inside the tubular element 7, a closure
25 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 1is positioned. In particular, the locking
element 15 is positioned inside the aforesaid passage 35

30 during the 1initial insteants, before the applicator

pistol 2 starts to function.



In said retreated position, the pressure elenent 16 i s 30di sconnected
fromthe chaphet € dd.order to allow the pusher nmeans to nove, al ong
the direction S, the seat 31 El.MO05§4512. SG 28 15 in the second
position. The first novenent neans 21 facilitate the novenment of the
pressure elenment 16, fromthe rest position to the retreated position
(the latter visible in figure 6). 5 In other words, the first
novenment neans 21 are programred for noving pressure el enment 16 back
out si de t herilbulmsrdodyart andl 4 hey chatfer 1Gdkiraf defldmergenearsat e 4 he
| i qui d conmuni cati on between the seat 31 and th'e channel Z and to

al | ow t he PtishRreR| efshitder3 ¢ 16UpYdR Tt helsBgrta1’i miudt He- sd&ait

posi tion, ;Sé%‘él)?a&iééé@:%]i £ge L D 8L gPNERL L REt WBEAKERE cPHASTRRS 12
and the channel” Z. In the | oading position, the pressure elenent 16
crosses t HelrhambEie Gantbn soTl Ose pwosipers mewns he3 prost hesis 12 15

i nsi t he_ t ubul | t 7. i.e., insi .ch Z. .th
e S et neveht cERETRasBu Y She 9T gui D b5 SHEShEARER: 16f Wi
pressure efgrentpdSitieom hhe rest ReT4uren d1eddie: resr eat gdapesi tinon

and fromthe retreated position to the | oading position occurs
20t hr ough & her 889¢BrP®% 1t hen mobenehi cheahs 121 dECORNECTE dp & TiogY ttdye

descri bed I g{%)o | B h e element 16 is
initially ou@i%l izqns%l(fgeft‘jﬁ%gapp i(g{at or %i%tﬁ%&sﬁiﬁ)e' in the
cartridge M so nindecltihe tmbolamerkendntie 7Tmoaenéosure 26t eperisslra s

resent. The seat 31 is positioned on top_of a passage 35 obtajned in
ltohe ]s(ﬂpporeihleﬁw é&i%? W??ﬁéﬁ%kﬁ% e e MOV J6R31T onked. I n

particul arsafdenboekknd @it 215 2 NGSdiconere | rfvdaddie 8f okegai d

passage 35pressure element 16 from the trigger positicn to an
advance position, from the advance position to a
retreated position and from the retreated position to a

15 lecading 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 bedy 7 in
order to expel locking element 15.

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

In this manner, the pusher element 13 continues to be

25 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.

When the pressure element 16 has reached the advance

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

chamber C, the channel Z of the tubular element 7 until



30during the initial instants, before the applicator pistol 2 starts
to functiaon. mooBk. MR5E6; 12. SG 28 16 Still nore particularly, the

| ocking el ement 15 is situated insideqyhe tubul ar el enent 7 and at

| east partly crosses the interior of the chanber Cin order to hinder
the action of the pusher means 13. 5In such tinme instant, the seat 31
is constrained in the first position and the pressure elenent 16 is
placed in a trigger position, in which it is disconnected fromthe
channel Z andekiam thetwhadbérofs (fhguiat8rr AlSOai prddtiess teiadibaent ,
t he novenent of the pressure 10elenment 16 is entrusted to the first
movenent mE¥ME 2101 Sai d novenent means 21 facilitate the novenent of

the pressue el eneptsidf d ramdhe dnd 9gg{ciRAsid | AN fid-aN ad¥anCeest
position, fromthe advance position to a retreated position and from
the retreatesiitpiowitioh toha 15ivatdi ngmpodinenh. The phessudieyisieemint

16, fyomthe trigger.position to the advance, posit.i.on, .slides, under
t he agcti onﬁgfuﬁtf'fgagﬁq stlnrm\%r%%ﬁe rrezgnscofquﬁjs “de wtlijucg" tt]%‘lﬁ aradﬁfgdve?
in order tgpexpain lOCking o eiedtedSod 2dnt sAChcid nednsd ant, the
pressure el ement 16 pushes the closure el enent 15 outside the tubul ar

el ement 7 IRl RREOPASHRD 3PN afdife PFESSANG adSenF add
progressi vigly; peclpl edplyLhe zpr@f%rs%egﬁ%at i(%ﬁ-a | at Bk 3 Eggﬂfﬁg

t he pusher element 13 continues to be 25 oppose this tine
pressure eldment the whbdhtedcupnds e posi¢xion prmm ousley dobudised

0y HE 1 S oo 15 AL e Seal 3L ASHE Bkt e TSt
30posi ti one{filirgh 4bt s Wildsuhaveetemssed therephi Mehe tubular

element 7 and the subsequent peossibility of penetrating
the body tissue through the pointed end 17 of the
pressure element 16.

15 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
in the first embodiment, the pressure element 16 will

290 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.
In the retreated pesition, no component will be present

25 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
prosthesis 12 can be moved, under the action of the

30 pusher element 13, from the first position to the second

position.



chanmber C, the channel Z of the tubular elenment 7 until

El . MD056. 13. 928,14 b4 exits outward fromthe latter by a
pre-established anount DI. As is visihke fromthe enclosed figures,
the rest position of the first enbodi nent of the device 1
S5illustrated in figure 4 coincides with the advance position of the
second enbodi nent of the device. The penetration portion of the
pressure elenment 16 inside the channel Z will be sized in a manner
such to aldaw. ddie rpaichiceld €nd EFécddexpdsitoomt hehteubplastA8s e erment
7, in a manner so as tQ allow both the automatic expul sion of the

cl osure el@HenttMEPREEAFERETt Ul ar*dSenent 7Pandehessabsetbient: 11
possi bi | i 13 8l ARNak £t | g ther Dod td SSuee LAVl e poj nted end 17

of the pressure el enent 16. 15The pressure elenent 16, "havi ng reached
t he advance pesichi opeswtidnhi rider phesavteoreloimarie pésherneddenerite

13. bsequent |y, cording.to the nodes, alread cribed.int
fi rs%lenbgaa%?e%%/, Ciafrcle% esgﬂlﬁfgtellg%ﬁ?eﬁg vﬁl??n%odﬁ’ocereec?qn?dser%e
action of 1delimyepesiti®ansndl prockedsovedH rame t hesadvasgeoposiHd on

to the retreated position and fromthe retreated position to the
trigger pd¥itiwsin Lhe insifeatidtr pe8aENeA, Znditlopoklbat exaulsgen

present 29, 4nyd a‘nﬁ%ﬁr@% i r i el ement 15
(previously gtxp%ﬁ e hor &heQE%@u%%%%% ng_e (situated in the
retreat ed $msintd onpyenept' mesnde 2heapassdge 35 @ridaiefoundeomeainh

e BF2 Sy, R ksl 2 oan be qmyed. under he gell 9 0h he
element 7 with respect to the pressure element 16. The
second movement means 25 can comprise a second motor 26,
e.g. of electric type, adapted to rotate a second worm
screw 27. A slide 28, which supports the cartridge 5, is

15 engaged with the second motor 26.

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

The first worm screw 23 and the second worm screw 26 are

20 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
is received inside the applicator pistol 2.

25 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
applicator pistol 2. The control unit 30 allows

30 precisely programming the travel of the first movement

means 21 and of the second movement means 25, and



position. E1.M056.12.SG 28 18 Havi ng reached the second position,
the prosthgsig&sddand,d n particular the axis HH of the seat 31 w |
coincide with the axis X-X of the tubybar body 7. In such position,
the pressure elenment 16, under the 5 action of the first novenent
nmeans 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 tubul ar el enent 7. Second novenent'
nmeans 25 atensdGueprbyi ded ftore, eesssard0 tdehehh ebhbodim@ntsf ithe
order to rmve the tubular elenent 7 with respect to the pressure

el enent 165UBHEA S b EE Hovenent neans 25 can conprise a second not or

26, e.g. ofceleetidf WLRGs, ad@@ﬁﬁgntQJfo%ﬁkﬁxaeﬁﬁ@@ﬂﬂeﬂ@%”" can be
screw 27. A slide 28, which supports 15engaged with t he second notor

26. The fipstvimrdriop anulvhélsgcm& @mippmvemdaram%ea@saeﬂa@g@d
in a fear J1egi on of .the_aqper tlve of _ t.he i cator plstol
)" ST O SPaRRe By TR etsng e R Ler G B oFeehs
preferabl ypaseldel at pueash @tzhgfosa_rtcicﬁfe@ ext endedgabeping MRirtiinze
of the operative portion_4. The first worm screw 23 and the second

wor m scr ew 26Tar &N&r r aR§ACAROBot R15FAds &f thHe MRS sueEdBentthes,
when the lafé‘gf\;aﬂfor{ epebned Losi dg dhee %8;9 scatqy %?%Olb@t S The

device 1 SO conprises a control unit controlling t e first
novenent mEanS? Zinarﬁdgtlm sEcopdsirbyenedt Jmsaals r2ar |rediven depi ched
exar’r]*ﬁde t he control |t 30 i s housed inside the grasping portion 3
of the apfigRorD |%Cflb “rhe control unit 30 allows 30precisely

prOQVaWW‘ngih@éH&@%e|10fchhe Fisst FONSYBEE signaling means 33,
common teo both embodiments, adapted to signal the status
of the device 1 to an operator. The signaling means 33
can for example inform the operator that the device 1 is

15 ready to carrxy out a certain operaticn, 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
region of the operative portion 4. The signaling means

20 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
which one intends to carry out the operaticn.

25 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
an initial operative position shown in figure 4 in which

30 the pressure element 16 is in the rest position.

In this manner, it is possible to avoid employing the



means 21 and of the second novenent neans 25, and El.MO056.12. SG 28
19 consequanidotsoh §dsg pressure el enent 16 and of the tubul ar el enent
7. Activation nmeans, common to both eppodi nents, can be provided for
activating the first novenent neans 21 and 5 the second novenent
means 22. The activation nmeans can conprise a button 32 positioned in
the grasping portion 3 of the applicator pistol 4. In one version,
the activation neans can al so conprise a rear button 34, shown in
Figure Er,cposits osedlyi D5a seAter egeoshahnkhe 2z10@pamhat itv@uyient ind .
The device 1 can also conprise signaling neans 33, comon to both
enbodi nent &, abdpte§ 1 &MRfHal Ct hefsttReuHIE1ido4evi cére tigdqpted

oper at or . df?&t&nsiegea' I} T §§ecggeg%r%xaéiran?eriﬂﬁf9w the. qraecrtgror

that the device 1 1s 15 ready to carry out a certaln operation,
that the opssalis abstlewsitt evienal iseeondd hef dartee cahanghbay Gut aanty

operation hecause the device.l is _curyently workin he signali,n
meane 33 A e pGs K1 TIEH PREE=Fhar T cbF o TV A HEtbpbPar e 156 Eon
4. The signad | g EaNSc208BeCaRcBENBE 1 8P DCak-ohy RRcANY r&AN oI iicEe
one or nore colored LED. Duringfunctioning,theoperatornustactuate

prel i m nar§P dpeg atgerd avevkdidny: to the device 1 with which one
. g . devi Jhed
| nt ends tortkﬁegr h&e%%hrtehe%%ﬁé il '2%2\51‘? (r)fcthe e%%‘ﬁi S%%QPE%I?‘% Il%

utilizing rst énmbodi nent, provi an app of pisto
and a cartwhidge 5tal eeady asSsembltac: t agether. Themdevi ce Iwitdccdrdi ng

to the first, enbodi nent, reaches an initial operative position shown
in fiQure RPHRH i";(,r&!E 7.

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
position.

15 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 S5 of the
seat 31 from the first position to the second position.
In such time instant, there is no liquid communication

20 between the c¢hannel 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.
The symmetric conformation of the pointed end 17 will

25 facilitate the opening of the body tissue and thus the
insertion of the tubular element 7.

The insertion of the tubular element 7 1is further
facilitated by the surface treatment of the external
portion which is coated with TEFLON® or ceramic

30 material. Such coating type reduces the friction between

the tubular element 7 exterior and the tissue, 1in a



30t he pressure elenment 16 is in the rest position. In this manner, it
i s possibla k@savei g enpl oying the ElI.MO056.12. SG 28 20 cl osure body
15, since the channel Z of the tubul apibody 7, and the chanber C, of
the cartridge 5, are isolated fromeach other by the pressure el enent
16; the latter results at least partly inserted in the chanber C, and
5 thus the pusher element 13 is prevented frombringing the seat 31
of the prosthesis 12 fromthe first position to the second position.
The pressunanedensat akb ticc phetdetr ede pasitliaon, eiemaht ch idxtexditor
fromthe tubular elepent 7 with its 10pointed end 17. In such

posi tion, tHE ARSI efifremt SIS al so situated inside the chanber C

of the suppid bggly 8conibder spbherpysherogl egrat 13 ARENt RiNi RG L he
seat 31 in the first position. 15ln the rest position, the seat 31,

situat ed igrastehds¥st posi reegheds pudied dyerheor| astidvabans Lthe
agai nst thaeC ressure eéaenrrsgntfoljp \A}@ailc @pllgcks théa. rmvekhrreerlit) tS%of é?e
seat 31 fromthe 1its post t70on T se\é(fh%e%ojsWito D THhSUEH 11 ne
instant, tiesfecontroll iguid GUMUdieatitora2dbet vessgh heegharmelougnand
the chanber C, i.e. the prosthesis 12 is isolated. In this step, the
devi ce 1, G pafei edl &RopRe 2lASHZAN IS etbita V1ng deRdgeso bBBatnddet ed

Wil 25720 (ot 6 t K ‘Ghenno of CRa body 1108 &nd this the o o '
i nsertion tdfe t hgpeubulter ebenentigé. dhd appéiciacorofptsiect ukllraady
el enent 7 ésssém‘gfehcfer aﬁcnlel irﬁaaﬁue acb ul;ehre' surface treatnent of the
ext al
The control unit 30 drives the first motor 22 which
correspondingly rotates the first worm screw 23 1in a
direction such that the carriage 24 moves back inside
the operative portion 4. The pressure element 16 is
15 consequently moved in a retreated direction Fl.
The first movement means 21 are programmed for moving
the pressure element 16 back.
In this manner, the pressure element 16 first exits from
the interior of the tubular element 7 and subsequently
20 moves back until it exits from the chamber C.
Such operative position 1s defined upon the attainment
of the retreated position.
In such position, the seat 31 and in particular the
prosthesis 12 are moved along the movement directicn S,
25 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.
In such time instant, the prosthesis 12 is situated with

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

Such position is shown in Figure 5.



portion which is coated with TEFLON@or ceram c 30material. Such
coating typeusgeduces; the friction between the tubular element 7
exterior and the tissue, in a E .MO0%6.12.SG 28 21 nmanner so as to
prevent the tubular elenent 7 exterior from adhering the tissue. Once
the correct position for the release of the prosthesis is reached,
the operator activates the 5 activation neans, for exanple by
pressing the button 32. The control unit 30 automatically recogni zes,
t hrough t heftse ohekpewsselrectdidnahtsi phahangrdayvheds thieshatetitented
device 1 utiljzes the first enbodinent, i.e. it is of the type wth
cartridge RORE GNP cAPBr SANOIL afRbady 01 0asSemid 2N bypcthgates the
manuf act urgf s Then GAEOL  YRldn30 £ i vaS: t e fddSind™tGe 22, M Gh
correspondingly rotates the first wormscrew 23 1na direction suc
that the oanrenege 24 novesnback drmsindatt hél oper &dn veE, partt | omdér The

pressure el enent_.16 s 1bhconsequently noved in a retreated direction
Fl . ‘I"ﬁe fil?esatng?ro%%ejr] a%ﬁ%sp%%l%%{lprogrammd for moving the
pressure efeirestbdEghask. d_rivih? o s HBMSFend e RESSSUPE ahement, 16
first exits fromthe interior of the tubular elenent 7 and

subsequent3{-POnbPEs MRICUIR | PLPMEBKI tid f ham teadinghbeheCloggdmg

operative 44 QN 155 fef paed upon the '%{tt.g{é‘”?é}&o{?& L %obgih.%%%t %

posi tion. I’ n such position, the seat 37 and Tn particul ar €

prost hesi stHe? deeiamvied al ong the m)v'erren_t direction S, 25being noved

froquhe E{r%%c%%%!tageigg tf? %&ﬁ%ﬂgmgfs Elogmploying the second
embodiment, provides for an applicator pistol 2 and a

cartridge 5 initially disassembled and packaged inside

separate casings, so as to both be 1in sterile
conditions.
15 The pressure element 16 1is positioned inside the

applicator pistol 2 completely disconnected from the
channel Z and from the chamber C.

Said pressure element 16 is therefore positioned in the
trigger position.

20 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.

The cartridge 5 1is mounted on the applicator pistol 2,

25 positioning the suppcort 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
correspending fixing means obtained in the applicator

30 pistel 2, e.g. with the laminar element 11, and the
cartridge 5 results locked on the applicator pistol 2.



Sai d novenent occurs under the action of the pusher el enent 13 which
encount er SgNoRBrHe . Kbst acl es. In such time instant, the
prosthesis 12 is situated with 30its axis Y-Y aligned with the axis
X- X of the chanber Z. Such position is shown in Figure 5.

El . MD056. 12. SG 28 22 After the pressure elenent 16 has reached the
retreated position, the control unit 30 once again activates the
first novenent neans 21 for advancing the pressure elenent 16 in an
advancenerthali tectioh éperatbrdepos ot borashotvheihoadigngepdsiits ahuslhe
subsequent driving of the novenent neans 21 and 22, after the

pressure el 16 'has-HeacRBEtABTY oddihgPpBEFEF BN SHEIaN thel® 1S
described 4 ihe ppeond grRadicmert of ﬁ%{aﬁegxbge disdQA second dew ce

1, obtained by enploying the second enbodi nent, provides for an
appl i cat ortpigyet Roandiancardt i tge Fdax tofl thedicagseimyedSandhe

kaged insid i both be in steril
ondi 11 onel CHBTG b RSl o ol SRehe 16 PCRodi P ORel P Sl e otihe P4V

appl i cat org pi shelide cendl efreinbadi sconnged e fgonphRelohainel dd ame
fromthe chanber C. _Said pressure elenent 16 is therefore positioned

in the trilggdtlgosrLrBRnt20The 1@8ids dikes dwittehsZat The ilcddingr
he | ocki 1 | east | ' Coadd
the 1ocking &M élﬁgés e r?t%%fls%g% szoéﬁé‘&%é&‘ftﬁgbéﬂb%he se'ﬁg

order to hinder the pusher elene mal nt ai ni hg e seat Int
first posiili,onthdhepcartdidge thei slinpunt'edoramutheaapmhi bateeepi sthel

the Tar tITHENS L oherdd ERE FREGT 1r BI t AESBPOPSE vE Bortead 474
this manneys the fdrddidideassni0 Bssochat@cha thothe, caridi dgeiGnay e
engaged with the corresponding fixing nmeans obtained in the
appl i cat ore130psinst ol 5 2hiedgrswibh t@emgRitngr @f ebat Prshesnglenent
13 which remains in the first position.
In such time instant, the seat 31 is isolated by the
15 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
on, e.g. a red LED, of the signaling means 33. The
20 control unit 30 is thus informed that the cartridge 5
was correctly positioned in the applicator pistol 2.
The control unit 30 activates first movement means 21
for advancing the pressure element 16 inside the tubular
element 7. In particular, the control unit 30 acts on
25 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 o©of the applicator pistol 2.
The pressure element 16, which is fixed with respect to
the carriage 24, is thus advanced along an advancement
30 direction F and penetrates inside the tubular element 7

in order to be moved from the trigger position to the



cartridge 5 results | ocked on the applicator pistol 2.

El . MD056. 12. 36352825 Ihe initial operative position shown in Figure 3
is thus reached. In this position, thespressure elenent 16 is stil
housed inside the applicator pistol 2 in the trigger position, at the
rear of the cartridge 5. The 5 | ocking elenent 15 is positioned

i nside the support body 8, inside the chanber C, and also partly

i nside the tubular elenent 7, inside the channel Z. The | ocking

el emrent 1ladvases pheipassage Z arranged bel ow the seat 31, thus
providing the |iquid comunication between the 10 channel Z and the
seat 31 antfiferclofi RECERBIF eS1ETERE18f 1hETELASt Md thedhe 1ACKINY

ot her wordsyotde- | pgki ng el ement 15 hinders the novenent S of the
pusher elenment 13 which remains in the first position. I n such
tinme instdie phesseae FHldmentsolat edidhyes heheb lohdnimagl €lehenhe 15

tubul ar elenment 7. The operatar w.actjvate he actj vation ns
for € arrpl‘sérl leFes%?Jhrbt%)cﬁeeP ar uffonl%ﬁeﬁﬁﬁérr&inr‘?tlgieni }éeith%gﬁé’ysed
until the fdrsinsl gnadt Ngh el 8AENEabs1iYaPeHgORheCeligadefed LB, tOfe
the signaling means 33. The 20 control_unit 30 is thus inforned that

the cartriRERS I RS cIeetl§ podt thilshetPdhinhe kgptieatdr pistol 2.

The contr o}, Unit, 39 a6t Fin nEaps 31 i_-ng
the pressure eleﬁgnﬁ %6%%Ef%% tﬁzkiggﬁﬁg?gélenentlé %éﬁpg%¥?@&%%,
t he contrdeamidn 30 5&ct Sagnli5atke fthst moveme2R, avhi ddhd n liogrking

drives the morn1screWi23 in rotation. The latter qfves t he carriage

24 t'ohar dS AT IR TS iR e ol B Gt tHe FppHitatore iRt ol 2.

The pressufigri@lEenemnd mbvembhehoks thiexgd-ad iy d espafdnt 016 herear ihage
24, is thus advanced al ong an advancenent 30direction F and
penet r at e i e PRABIELOUI &° dimrepdvancs drahelrt itai bethved ebrewet he

tr19ger PAsidddi 10 (6 £1udD028. 42056, £8; £41 BINBDERCROTLLLAR- (HRM @
pressure el enen I nteracts € | OCKlI ng €l enen .
tubular element 7, the pressure element 16 pushes the
15 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 contrelled travel.
Indeed, the first movement means 21 are programmed for
20 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 1in Figurxe 4 1s completed; in such
position, the device 1 1is ready to interact with the
25 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 1s thus possible to introduce, in the body
tissue, first the portion of the pressure element 16
30 that exits from the tubular element 7, and then, by

continuing to press the pistcl 2 towards the patient, a



The pressure element 16 pushes the |l ocking elenment 15 5and its

poi nted end JbskSqissested inside the hollow term nal section 15a,
facilitating the engagenent of the pregsure elenent 16 with the

| ocki ng el enent 15. The coupling between the pointed end 17 and
term nal section 15a facilitates the ndvenent of the | ocking

10el emrent wi t hout pointing inside the tubular elenent. During the
novenment of the pressure elenent 16 fromthe position to the advance
position, pdwetprressaf e tlite contbules tel gty essi kel wi. ragdv anc eldsisicde
the elenment 7, the pressure elenent 16 pushes the | ocking 15el enent
15 al ong teRA%dvancenent direction F until it conpletely exits

through the. opgn &hub A8y Theati rsiifmyeprat J@ans21eahe 1pF OgEamird
for noving the pressure el emenf 16 along a controlled fravel. |ndeed,
the first pusssmem ekansnR11ar enprdgrsammieep fexi 29 Bebngtieofpydd eren
t he pointed end 17, of the pressure elepent 1 roj,ects.outside the
Lubul ar el HEREY7 by &pr 20t hbrreRed aRBURE B oo RYSTCR & raer,

t he advancel pesit i 08, Showh i e @ 6 ¥ké S gosgdies ed; in such
position, the device 1 is ready to interact with the 25body of the
patient. THe GsEldtiom caflehepXpehetyaratrhe ooyt eT8aLECD n Ghhi dfet he

prosthesi s, i3, st cRg INpeELeds s atLhe Lestpsd pas! Whidd LF S
possi bl e §§£introdﬁce, %n the %3gy t?ssue, %ﬁrgt t he poff%%néof%?ﬁé
pressure elieggmres.16 30that exits fromthe tubular elenent 7, and

then,, by Gantioylpg, o BLess 4 hePIStS! o2 QRS e PRI PNy 2
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
tissue.

15 In +the advance position shown in Figure 4, the
prosthesis 12 is still housed inside the seat 31 which
does not result in liguid communication with the channel
Z. Indeed, the pressure element 16, which is positioned
inside the tubular element 7 in the advance position,

20 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.

When the pressure element 16 has pierced body tissue and

25 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
operator can, for example, press the button 32 provided

30 on the grasping portion 3 of the applicator pistecl 2.

The control unit 30 drives the first motor 22 in a



El . MD056. 12. SG 28 25 portion of the tubular elenent 7 having a
desired | enghdhse it dS.0observed that, since the pointed end 17 of the
pressure elenment 16 in this step eX|t§6fron1the t ubul ar 5el enent 7,
the body tissue is penetrated by the pressure el enment 16, which
behaves |like a needle. In addition, the axial-symetric confornmation
of the pointed end 17 facilitates an inproved opening of the tissues.
10The coating nmade of Teflon@or ceramc material of the external

surface ofrdthetisbuldinraieimnt oppoaduees thhe fihctwioicas fREh Bis st
possi bl e and contributes to the ease of insertion of the tubular
el ement i tRAFFT i A2t HEDoHY 1 VREsULT 15KRSL hénNdd\HEifc el PEELEE of LSHSRT i n

Figure 4, {de ﬂﬁé’s%9§§tsmé€ok52§t bbkrg%éﬁ@ hB%yd?cottQ%e%eacﬁue?’Jf whi.ch
does not result In liquid communication ﬁ e channel ) Jée
t he pressuwerrel egeav 26, :Mhl@hdusepbsonlﬁmam|uhatk¢hhecambmbge 24

el e t 7.1n theRadvance Ié d 20has substltute? tgﬁ | ocki n

el eneht 159 oRT Al TRPERSt 8 SprBGisi ‘e 180T THY pf esdBife BHS € 16
t her ef or e g @ Ns1the iy oswﬁ%@uéﬁtpyshe@véawarﬂa Oy er GHRG tlhe
force exerted downward by the elastic neans 14. \Wen the pressure

el enent 16 HRRCHIWT el dRBgSitestibeandvaBcenentubdractérendint whidgs

reached thg,position in éfx@t%fﬁs progthesgy él%@a%?t Be kRl anted,

t he operator cam act on the activation nea once agaln
actlvatlngﬁdﬁadursﬁthnWﬂmenpaﬁmmﬁ:2ﬁodfprsunﬁlphapoaﬂuathabular

operator can, for ess the bu ton 32 rovi ded 30an th%,
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drives th%ﬁﬂﬂéﬂ,’ﬂHé”pﬁ%%éﬁk@-element 16 first returns inside the
tubular element 7 and then moves back inside the
operative portion 4, until it reaches the retreated
position in which the passage 2 arranged below the seat

15 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
element 7, due to the force exerted by the pusher

20 element 14. Such force 1is 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
channel Z.

25 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 1in the advancement direction F in order to
reach the loading pcsition. The pointed end 17 of the

30 pressure element thus comes intoe contact with the rear

end 20 of the prosthesis 12 and, as the pressure element



E1l. MD056. 12. SG 28 26 rotation direction opposite that in which the
first notan ddsyas riyven for expelling the | ocking el enent 15. The
first notor 22 correspondingly rotatesythe first wormscrew 23 in a
direction such that the carriage 24 5 noves back inside the operative
portion 4. The pressure elenent 16 is consequently noved in a
retreated direction Fl opposite the advancenent direction F, while
the operator maintains the applicator pistol 2 in contact wth the
patient bady, dsch phatrtbheiteabul amdkeel ea@bhg?7 remai nsdvasicdendiie
body tissue. In this _manner, thetfressure el ement 16 flrst returns

i nsi de t h HiRRA N eFemeh® 7 24 e Sovés IsacRUPhSAdet eHRr dpertis ve

portion 4,,4u idndt14 €aeheget Eﬁbﬁ%&e@&@fﬂeﬁgsh“ el T WAChidRhent
passage Z arranged below the seat 1531 is left free. Such position is

shown in Fgare X1 Weere t lrquesggie® denmesdvegdingi thiet e ries sure

i 0 ¢ e LK &1 GRGD with TRE"T uBOar Sel ¥nohke 7D ARG N B Pnd 2

force exertedshyuthedpushera 20releseablidheSUch Stte | ® NOrddNGek
opposed by the pressure el enent 16. The prosthesis 12 is now aligned
with the p?r&eg“sm'léd el éneht the WP Yan ihanant t he BREsPROFtERSLRe Seat

3l 1is a" nent %GEEG ﬁ&%ée%( é% i dehec channgl 14 - 20ALheh the, 1y

pressure e as reac he retreate p03|t|on the contro
unit 30 ontissmgaian Bctdavatles tslmbsfuamuaftﬂtvermmm,rreaas Ziowrorin the

advanci ng the ress .el eme t 16 | e advancene direction_F i
ord nOto Fﬁﬁ@ﬁﬁt ogagHﬁe gi tibn” #%% Bﬁ?ﬁtgg H%xfﬁ:o?n?h ot
30pr essur a1l eﬁ?@étﬁ@yﬁscqaesls NEeL§0ALAELHI Wt F1LRE nedih efHe 20 peh
the prosthesis 12 and, as the pressure elenment El.MO056.12. SG 28 27

16 is progressisyély tﬁtﬁ/éﬁl@kﬂfg glrmegdvahcement direction F, the
prosthesi s I‘q‘_zalll SaEH?PﬁQtE%’ar St I&%p%?:ec'%de%r]s%o m%‘l‘??téi% 8hce. D

el ement 7.7 The frrst novemeht mean are progra or vanC|ng
t he pressuwoailn eébenmgatat6runthdn therdr oht emdchd efsd hehpr pskhesize 12

is situated at apr -established distance D fromthe open_end 18 of
t he tubul %&%ﬂﬁyﬁ 7OUHE R o3t PRREY BeRi PR HEPRY ﬁggség Phsithe

the tubul gyrplienmnts 7.2 T_Jge éjdlsﬂlarl%l@&%ebecm%txa@léﬂé% zero, a6
shown in the 10 exanple of Figure 6, in which case the front end 19

of the prdditlessi st i Bresbyrant eélernymfcl ustd wihas t heospehorrd 18hef
the tubul%&&%gﬁggys712 at the desired distance D from the open

end 18, reaching the advance position shown in Figure 6,

20 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
so as to move the slide 28 back in the retreated
direction Fl. Since the slide 28 is fixed with respect

25 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 Fl with
respect tc the pressure element 16, which instead
remains in a fixed position.

30 The release positicn shown in Figure 7 is thus achieved;

in this position, the prosthesis 12 is released in the



In an alternative, non-depicted version, the distance D could be
greater thanyZLEQ,. id1omhich case the pressure 15 el enent 16 woul d be
st opped when the front end 19 of the pgosthesis 12 is still inside
the tubul ar elenent 7. After the pressure elenent 16 has positioned
the prosthesis 12 at the desired distance D fromthe open end 18,
reachi ng the advance position shown in Figure 6, 20 the control unit
30 activates the second novenent neans 25. In particular, the control
unit 30 achsdgn thesgsecond notorch?26,tivdi chreéotates themsacond eworis
screw 27 so as to nove the slide 28 back in the retreated direction
FI. Since ¥P°%&i¢de 28 is fixed with respect 25 to the cartridge 5,

the entirergariitdde molbSmERYeHeBACK 2ENSIEE g ORGIAL IE RAIH O

Consequently, the tubular elenent 7 1s noved in the back direction Fl
with respettetbratielprodssihie elesenrelelewkinth imsiradheematnsated

fixed; position. 30The.rel eas osition _sho in Figure 7 i s thus
hoh eved: TR POttt FERR B preafnatfe o 15 8F cBeba e tHe 12
El. MD056. 122 SG28: &8 bosly thssseeh nenddi Th. t he pressure elenment 16 is
inserted. The second novenent neans 25 are progranmed for stopping

the travell%f RIEIFESSUr e toICemEREODE | ROVRBEPEL rBaRRE 547 r €Tt 0P
when the [ﬁ@égfé‘rﬂn%@ Hod hﬁo%ﬂﬁt negLs dgnpasy e)é'l%ggnftr O LOL1OPE,
In particular, t

end 18. e second novenent neans can be programmed
for nmovi naitdentt ubediaal el epentth? badagint whioelt esfuad tDLt hef the

| ongj tudi nal si,ze 'DlI, .of the 10 prosthesis 12, increased t he .
a et oe RS 1 g o BETPRSBHT P Rarii - S ortta & SHefntiny

is stoppedramhignt i tes opan ends 1&udmndd Ushna t Bubheateas1 epdn0 of ithe
prOSthe$£2£g%ped when its open end 18 is flush with the rear end

20 of the prosthesis 12.
After the prosthesis 12 was released in the body tissue,

15 it is possible, particularly if the tubular element 7
does not contain cother prostheses, to once again advance
the tubular element 7 in order to bring the cartridge 5
into the initial position, due to the second movement
means 25. The first movement means 21 can instead once

20 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
operator can now remove the cartridge 5 from the

25 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
are moved as well as the respective travels/paths.

30 In this manner, 1t is possible to prevent, in the

release position shown 1in Figure 7, the tubular element



After the prosthesis 12 was released in the body tissue, 15 it is
possi bl e, papddseubasdd ygif the tubul ar el ement 7 does not contain
other prostheses, to once again advaneg the tubular elenment 7 in
order to bring the cartridge 5 into the initial position, due to the
second nmovenent neans 25. The first novenment neans 21 can instead
once 20 again nove the pressure elenent 16 back inside the operative
portion 4, such that the pressure elenent 16 is di sengaged fromthe
cartridge b. fromt hiosimgnnerck theof inak1posirt i tovo showh withi gtk S
reached. The operator can now renove the cartridge 5 fromthe

25appl i cat'e? PretBFEoSUFRee PRERT ) fenmEALSHBEANS PETAAG Lt A& 1886 P
nmovenent MBaNsS,Zos@hd oW preci sely control ling the sequence with which
the pressure elenment 16 and the tubular elenent 7 are noved as well
as the redpestive thavekstpadhs. S3Gihowhisn nihgierssil s 8pessitaing o
prevent, in the rel ease 5|t|onﬂ?homn in, Flgére 7. . the tubul ar

el eneht B . NDOBB. 12 PE& om fovi hg bRRESHOLS1 i t1H e r 185

much with de@ﬁ:pﬁfédtoeﬁ:b@oﬁr essr prelyegente o, csatsi Aged RAMHAINIng
rel ease of the prosthesis 12. Even if the cartridge 5 shown in

Fi gures 1 Ul igpi aumfgﬂstéleéesﬁrng@egpr obPRé§iiened, PR 8OPosHl bleach n
a non- depighied. Version, . fo. prayide { fb%a”r{ﬂ]%g;ﬁﬁcle%oniﬁ" NG ST R)eo' e

prost heses, e.g. p05|t|oned on top of each ot N a nmanner suc
be |ntrodwmaiantsurnesdeVEhen$mamﬂ$nrEﬂ@haﬂmelsuthah @nanﬂﬂesﬂi
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1. A device for inplanting a prosthesis (12) in a body tissue,

conpri si ngg: .m@stubudpes el ement (7), at its own interior defining a
channel (Z) having extension directionp5 along an axis (X-X) and
cross section of area (A), within which a prosthesis (12) can slide
that has a cross section of area (T); a pressure elenent (16)
novabl e i nside the channel (Z) for noving said prosthesis (12);
10characterized in that it conprises: a cartridge (5) provided with
a chanber GEAIM$Nn communi cation with the channel (Z), conprising a
seat (31),. having a preferabl e extension direction along an axis
(HH and tros$ %&8&?& TOF e qOpLnA 5 oRF P YL e o,(lf%gugpn@ ety
prosthesis (12};andenovghleiknghde the chamber (C); a pusher el enent
(13) configured in a manner such to operate on the seat (31) in order
to facilitate theanotebederof elkhaessat ((/31) iefsi dé st hevwwharydre (iQr 20
froma first pgsition, in i.ch the are of the cross sectian of
the seat (31) "REEbiTEeaet s Ra=aRed () opatntbocr skt oigR aier
tubulmr el enenalédy, ahhesssieat (X31) BaH faeisRg ddex dransel atéh, @9 ,a
second position, in which the area (V) of the cross 25 section of the
seat (31) at |Ba8Ripaibighi ft GQedhestife area 1) dtifhetbBrbsbas a
section of the ngglgﬁcghggeg égga k@gucing a communi cati on between
t he channel (Zf and the seat %31 suitable for facilitating the

i nsertion of theapposthesise(&@pn80i(dsideotvhblehdnsekle( Zheupbannel
command of the ge sure El.NDOS6.12.SG%§8 31 ?#ﬁggnt (16). 2. The
devi ce accordiﬁg t O8I BPHI 19 BRATaRFRFFOET PN f said prosthesis
(12)10 housed i pghdectbeiseat if3dhati st ney@ApLesygder the action of the
pusher 5 elenment (13) fromthe first position, in which the area (T)
of the cross sechi GTROFIIFEE phost MEAVS derR) wikh ogt sitkadie &Fka (M)
of the cross s i on. t.ubul ar_.el e ), t 0N
position, in wﬁ?%ﬁgﬁhgggigg ( qﬂ%fti%é gﬁgégggec{%gh ggnﬁﬁé'l g ¢
prosthesis (123eas ditlir,ellyaxciant abned diesiade ¢ hexbeeal ¢A) difreichd on
cross section of the tubul.ar glement é?) in order to facilitate_the
insertion of tAECPY o8PhESRS (19NN ndPde SERESc ST AT t AFBAgH W he

pressure el emepsnfilblredS3tofhendgyifg aeger dppgstfeshai M@2) and
characterized in
movable inside the chamber (C);
- a pusher element (13) configured in a manner such
to operate on the seat (31) in order to facilitate
the movement of the seat (31) inside the chamber (C)
20 from a first position, in which the area (V) of the
cross section of the seat (31) is outside the area
(A) of the cross section of the tubular element (7),
the seat (31) not facing the channel ({2}, to a
second positiocn, in which the area (V) of the cross
25 section of the seat (31) at least partly intersects
the area (A) of the cross section of the tubular
element (7), inducing a communication between the
channel (Z) and the seat (31) suitable for

facilitating the insertion of the prosthesis (12)

30 inside the channel (Z} upon command of the pressure



that said prosthesis preferably has an extension direction along an
axis (Y-Y)g1.deosdhe gevi ce according to claim 3, characterized in that
said prosthesis (12) is novable, underjthe 20 action of the pusher
el enent (13), fromthe first position, in which the axis (Y-Y) is

m saligned with the axis (X-X) of the channel (Z), to the second
position, in which the axis (Y-Y) is aligned with the axis (X-X) of
the channel (Z). 255. The device according to claim1l, characterized
in that said peessene ¢lement (16) is situated, in a first
enbodiment, in_a rest position in which it is inserted inside the
chanber (G i RP6r #&VISP hPRAGFILRE fihetadBarly (EBFT2RRPALALAI ng
seat (31) in thga80fdaisi PesttheBissSoitat hbuexht siutuer dnbr adihe
channel (Z) for a pre-established amount (D1). ElI.MO056.12. SG 28 32
6. The devi ce 4&gdéordihy twveldiem tndehardee ecickdebni nofhathe t pusher

conprises, in a.second odinment,. a cl.osure el.enent (15)_ situated
i nsi dg' t he tubﬁﬁg?leg?geﬁggﬁ (f om th?egs}trsgam eﬂér%"s’sih@ f"ﬁéc nttglr or
of the 5 chanmbgrebC)yT)Nor dae t@oBkndectibe agt itk rdshecpushern2)

means (13), thus maintaining the seat (31) in the first position;
said pressure éfeRBAELIEE6YIFeiddFapodt)t i Dhetn® ncaCEFi §g6E1pBsiti dMe n
which it is di te t he;.channel ) o] . 10ch er
(©. 7. The degﬁggmggco%d%l{r}l%{%o @I)a’i m[&%, Eﬁgr a%%l(céjcr)ﬁfugeg}%%eftlh%?’ sg'lrﬁg
pressure el enemhi¢i6)thevheresi t (&) edof n e cestssposettbon st mnhabl e

under. the action of, first enment neans (21) froma retreated
posi [l on. 16 [ REGRFERSiRe prokedre BNEASRLY( 167 e arScoriiied Hom
the chanber (Qria oafebrt enal kewsthgeseabn(3%) the redehathe 13aeend
position, to a |loading position, in which the pressure elenent (16)

crosses the chahberiy Cprdg¥shiag fawl pitesiheshs (iryerhspde athethe
20t ubul ar el e . 8. Vi€ r di clal

characteri zednl?%g?é%%ségi éigseglgqu%le&eﬁgﬁ%ng%%%&te? \ALZg)nmg?Fﬁlé?keld tlhr?
the trigger postéseonrei slaowabl ¢lender the action of first novenent

means. (21). from an advance position, 25 in whi %h the pressure el enent

(16)1%rossks theScHEES (TFCARA Rhe Eonamh@t™( 2y of 3 Fectebtfey 1n

el ement (7), camsingdihe pulowandsax tebrbbentlosyre element ohi3bny
fromthe tubular elenent (7), to a re]toreated position, in which the

pressure el enedirdo{ie) asomysaonmets eflYf¥bm the chanber (C) in order

4, The device according to c¢laim 3, characterized in
that said prosthesis (12) is movable, under the

20 action of the pusher element (13), from the first
position, in which the axis (Y-Y) is misaligned with
the axis (X-X) of the channel (Z), to the second
position, in which the axis (Y-Y) 1is aligned with
the axis (X-X) of the channel (Z).

25 5. The device according to claim 1, characterized in
that said pressure element (i6) 1is situated, in a
first embodiment, in a rest position in which it is
inserted inside the chamber (C), in order to hinder
the pusher means (13), maintaining seat (31} in the

30 first position, so that it exits outward from the

channel (Z) for a pre-established amount (D1).



to allow the seat (31) to reach the second position,

El . MD056. 12. 562833 .t a | oading position, in which the pressure

el ement (16) crosses the chanber (C), spushing the prosthesis (12)
inside the tubular elenment (7). 9. The device according to claim?7 or
8, characterized 5 in that said first novenment neans (21) are
programmed for noving the pressure el enent (16) back outside the
chanber (C) in order to generate a conmmuni cati on between the seat
(31) and the chasnelefide andcbedahbowd helpusher, ebraeattEE3)Xel0 ipush
the 10 seat into the second position, facilitating the alignnment

bet ween t he prb82hedits COTPF18RE t B8 Eh&FFORI Zbofhimeie deflicdure

according to cLaibm-8¢ chpsactend zad 4 nithagesaifd.fifst, pye J1Rans
(21) are program‘rgg 15 t]?o)(ra aﬁvanm ng tl e preessu$e el?eLrlrent ?%6
i nside the tubular eltenkagstVpantlor derossicausbet hiontort war doéxittheof

t he cl osure el enen 15).fromthe. | atter _.and, t he consequent r al
of the sane. ﬁggpf‘hggde )celaccoorrdcﬁ%g£?oh€'lné’}erﬁ 1Fﬁ%haﬂc oé]riggg%x‘ﬁ" 20
that said pushghspkeneBhnbl3) 3§ debiknedibyaghasyl enearst( 18)1) in

suitable for generating a thrust of the seat (31) fromthe first
position to thehseébratppspiiéan: said prepsuTke edeWicdd ddddr dHega o

claim11, char k i n. 25t.ha i.d el j.C. Irea ( a
thrust of the gg%ﬁ%éﬁgda{&oﬁg%a Elr?%gfon&? Jé:llér:%i %nt %g%cﬁhgﬁgxiﬁé?
(X-X) of the chhnnehnéZyedl3frdine tlewi cehaweor di (W) t cared aifimim anthel 1,
characterized in that %a' d pressure el enent (16), 30when situated in
rest:position, € §m18%ﬁfiﬁtred to oppose the thrust exerted by the

el astic means €34) device according to claim 5, characterized in
that said pressure element (16), when situated in
the rest position, is movable under the action of
first movement means (21) from a retreated position,
15 in which the pressure element (16) is disconnected
from the chamber (C} in order to allow the seat (31)
to reach the second position, tec a loading position,
in which the pressure element (16) crosses the
chamber (C), pushing the prosthesis (12) inside the
20 tubular element (7).

8. The device according to c¢laim 6, characterized in
that said pressure element (16), when situated in
the trigger position, is movable under the action of
first movement means (21) from an advance position,

25 in which the pressure element (16) crosses the
chamber (C} and the channel (Z2) of the tubular
element (7), causing the outward exit of the closure
element (15) from the tubular element (7)), to a
retreated position, in which the pressure element

30 (16) 1is disconnected from the chamber (C) 1in order

to allow the seat (31) to reach the second position,



El . MD056. 12. 5G 28 34 on the seat (31), constraining the latter in the
first posidi @&ss k4. sthes device according to clainms6 and 11
characterized in that said closure elgament (15), 5 when inserted in
the tubular elenent (7), is configured to oppose the thrust exerted
by the elastic nmeans (14) on the seat (31), constraining the latter
in the first position. 15 The device according to clains8andll, 10
characterized in that said pressure elenent (16), when situated in
t he advance posbtbompaHSngopbbgmﬁed tdnommdsa tthe tdrassturex erleackriyy
the elastic neangh(l4 on the se 6) constraining . the latter in

c

the first positi8h. CI886°Phé& e é@ dAi G IS T e BT HRe 1AL,

characterized |@2§h§53§@bdtggegggﬁgaglgmgﬂgng1§» when situated in
the retreated position, is configured as to free the elastic neans

(14), all dwi ng The dest.cg¢ladrcpodiegchot kdadecdndrpdsi tdhmra@@rized

5 in that said first movement means (21) are
programmed for moving the pressure element (16) back
cutside the chamber (C) in order to generate a
communication between the seat (31) and the channel
(Z2) and to allow the pusher element (13} to push the
10 seat 1into the second position, facilitating the
alignment between the prosthesis (12} and the
channel (Z).
10. The device according to c¢laim 8, characterized: in
that said first movement means (21) are programmed
15 for advancing the pressure element (16) inside the
tubular element (7) 1in order to cause the outward
exit of the closure element (15) from the latter and
the consequent removal ¢of the same.
11. The device according to claim 1, characterized in
20 that said pusher element (13) is defined by elastic
means (14) suitable for generating a thrust of the
seat (31) from the first position to the second
position.
12. The device according to claim 11, characterized in
25 that said elastic means (14) cause a thrust of the
seat (31l) along a directicn (8) incident on the axis
(X-X) of the channel (Z).
13. The device according to claims 5 and 11,
characterized in that said pressure element (16),
30 when situated in rest position, 1is configured to

oppose the thrust exerted by the elastic means (14)
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on the seat (31), constraining the latter in the
first position.

The device according to claims 6 and 11,
characterized in that said closure element (15),
when inserted in the tubular element (7)y, 1is
configured to oppose the thrust exerted by the
elastic means (14) on the seat (31), constraining
the latter in the first position.

The device acceording to claims 8 and 11,
characterized 1n that said pressure element (16},
when situated in the advance position, is configured
to oppose the thrust exerted by the elastic means
(14) on the seat (31), constraining the latter in
the first position.

The device according to c¢laims 7, g8 and 11,
characterized 1in that said pressure element (16),
when situated 1in the retreated position, is
configured as to free the elastic means (14),

allowing the seat (13) to reach the second position.



