Applicator The present invention relates to applicators and more

particularly to applicators for insertion and closure of surgical clips. Such
clips may be for sterilisation or other medical, orthopaedic or surgical
purposes where an intermediate position of an applicator or other

appliance is required to be ablgipagaccurately determined. The term
applicator is thus meant to include other appliances, particularly in the
medical field, which involve a closure of a jaw or other similar gripping or
BRUBRZING actiomin Whish aseeoifiaiermediate PASILoRAS UL IR Reror
determined. Embodiments of the present invention will now be described
isgsteereshelo seregiptieatsns $6Psurgical clips. Except in open surgery it is
necessary for the applicator to be inserted down a cannula for the more
modem "key hole" surgery. Thus, the applicator or more precisely barrel
fertiennfthe ppRicataniasde pasasanibe, sanppiadrasied withdaliposes
to be attached for occlusion of, for example a vas deferens or other
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DaentRo .l iil¢88xs8s5/ye force applied to the clip during passage of
the barrel down the cannula can result in clip failure. The clip could fall
out of the barrel once it emerges from the cannula or alternatively the clip

u iy S ' t ent jon; se
e e B LR, PR3 e
maEitidnisfdnevdpgiicaroriic enstirsittatothergdasy or other similar gripping or

squeezing action in which a specific intermediate position is required to be

determined.

Embodiments of the present invention will now be described with reference to
applicators for surgical clips. Except in open surgery it is necessary for the applicator
to be inserted down a cannula for the more modern "key hole" surgery. Thus, the
applicator or more precisely barrel portion of the applicator has to pass down the
cannula loaded with a clip to be attached for occlusion of, for example a vas deferens

or other tubular member.

With clips of the Fiishie type such as disclosed in GB patent no. 2177748 excessive
force applied to the clip during passage of the barrel down the cannula can result in
clip failure. The clip could fall out of the barrel once it emerges from the cannula or

-alternatively the clip could fail by incorrect closure.

Embodiments of the present invention seek to obviate this problem by providing a

visual indication of an intermediate position of the applicator to ensure that there is



-2- no over-closure of a clip during passage of an applicator barrel down a
cannula. According to a first aspect of the invention, there is provided An
applicator comprising a handle portion and a barrel portion, said barrel
portion having gripping means at a distal end from said handle portion for
gripping an object in which said handle portion includes trigger means
operative to move into and out of a main body portion of said handle and
being operative to move said gripping means to grip an object and in
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indicating a defined interméediate position of said trigger means, said
visual indicator comprising a change in surface texture at an defined
intermediate position said surface texture change being dimensioned
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gloves on movement of the trigger. Preferably said visual indication
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embodiment said visual indication comprises groove means in said
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.means being_co-operative with a_ portion of said handle to prevent
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surface texture change being dimensioned such that the clearance between the
trigger means and said main body portion is minimal, thereby removing the

possibility of snagging surgical gloves on movement of the trigger.

Preferably said visual indication comprises an indentation on said trigger.
Alternatively said visual indication comprises a reduced section of said trigger.

In a further embodiment said visual indication comprises groove means in said

trigger.

In said farther embodiment said groove means may comprise means for engaging
with a removable stop means said removable stop means being co-operative with a
portion of said handle to prevent movement of said trigger past a predetermined

position.

Preferably said groove means is present on both sides of said trigger.
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WO 2005/039422 PCT/GB2004/004360 3 Preferably said stop means
may comprise a U shaped member which is designed in a first locking
position to sit within said groove means and to protrude from said groove
WA ¥R #843rm said stop means. 5 Preferably said U shapePa#004/004360
comprises spring steel or similar material ensuring secure engagement
with said groove means. Preferahbly said U shaped member comprises
means for gripping by a surgeon to effect removal of said U shaped
member from said trigger io enabling movement of said trigger past said

rREpdlatayMinRARgsition. 0 Afyrthengmbodiment thetrigger may comnise
two or more colours_arranged to idéntify specific portions of the trigger. 15
dpsigmafiie e FBOWIRIGNE PRETIEdIE RiEIlddda Titeg s migges baihtp
ppiyRia R shin e iaadish e dioas biha movable inio said

recess when said trigger is operated, in whi e trigger is dimensioned
to have minimal clearance between itself and the recess over

ially,the .whole piv tal_movementofihgti er. 20 Preferably the
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edefinerseositien gressthevitigged Jitisvehargesof surface texture wi |
provide a visual indication of the defined 25 position without any

substantial variation of the surface dimension of the
Preferably said U shaped member comprises means for gripping by a

surgeon to effect removal of said U shaped member from said irigger

enabling movement of said trigger past said predetermined position.

In a further embodiment the frigger may comprise two or more colours

arranged to identify specific portions of the trigger.

In a further embodiment the handle inciudes a recess the trigger being
pivotally mounted within the handle the trigger being movable into said
recess when said trigger 1s éperated, mn which the trigger is dimensioned to
have minimal clearance between itself and the recess over substantially the

whole pivotal movement of the trigger.

Preferably the visual indicator means is provided by a change of surface

texture at a defined position across the trigger.

This change of surface texture will provide a visual indication of the defined
position without any substantial variation of the surface dimension of the

frigger.



trigger. -4- The advantage of this design feature is that as the trigger is
moved into and out of the handle there will be no appreciable gap
between the trigger and the recess of the handle. In surgical operation
surgical gloves are worn and if there is any substantial gap between the
trigger and the recess as the triggef is operated then there is a possibility
of a glove catching between the trigger and the recess and being torn.
This would create hygienic problems were it to occur and thus this feature

Tﬁ@&ﬁ%ﬂ@#@@f afvanirgeohuibis embed M?%é?%vfﬁb@d NRIGaHAMb U of the

feature is turther enhanced by the pressure felt by the surgeon on the
haigdre e atisiBlipeisp aiiityislde cirEmbowim distSiadatieane senrisoendribe
h\gﬂh ow be described by reference to the accompanying drawings in

which: Figure 1 shows an applicator for clips of the Filshie type; WO
2005/039422 PCT/GB2004/004360 -5 Figure 2 shown in greater detail

the operating handle of th licator of Figure 1.in accordance with th
TR ORERS SHOUS & S G BB i halUS! thebogapeiantal gap
Hedisation rmeansarceRrritgdasthe piesentipyaationhsenhities A3RR8:AB, of
show a second embodiment with the trigger in two )

a glove catching between the trigger and the recess and being torn. This would create

hygienic problems were it to occur and thus this feature is an important advantage of

this embodiment.

The visual indication feature is further enhanced by the pressure felt by the surgeon on

the trigger as the clip 1s partially closed.

Embodiments of the present invention will now be described by reference to the
accompanying drawings in which: -

Figure 1 shows an applicator for clips of the Filshie type;
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positions; Figure 5 shows a first embodiment of the U shaped member
_comprising the stop means; Figure 6 shows a second embodiment of the
U shaped member 10 comprising said stop means, Figure 7 shows a
WinaKetE+Bodiment of the application according to the preserit/iRRENEHON 360
in perspective view, Figure 7a and 7b showing a portion of the trigger and -
main body portion of the handle inscross section with an enlarged portion
illustrating :5 the change in texture feature, Figure 8 shows a partial cross
section of the applicator of Figure 7 illustrating the operation of the trigger

and, Figire 9shows,an exniaded viewsaf the applicatpr of Flgwe 4 20
With reférence now to the d°rawmgs_an applicator 10 for applying clips of
appiicishielfimad de sedbutineEtibptunnpatent appliation no.

03075212.5).is ' ft ' p ill be
herei%ﬁ efrerlee(Srﬁrgﬁ%tl:)‘%i as |Is%{eeéf%:§? %5 %Q{ggg%%o%%@%%&rﬁpf%ggsa
deareligortidn: I2candtarhemilienportion 14 including a trigger 16. The

solcagys delgiol oo Soun e shthal snal e s
positions;

Figure 5 shows a first embodiment of the U shaped member
comprising the stop means;

Figare 6 shows a second embodiment of the U shaped member
comprising said stop means,

Figure 7 shows a further embodiment of the application according to
the present invention in perspective view,

Fignre 7a and 7b showing & portion of the wigger and mam body
portion of the handle in cross section with an enlarged portion illusirating
the change in texture feature,

Figure & shows a partial cross section of the applicator of Figure 7
iliustrating the operation of the trigger and,

Figure 9 shows an exploded view of the applicator of Figure 7.

With reference now to the drawings an applicator 10 for applying clips of
the Filshie type (as described in European patent application no.
03075212.5) is shown. Such clips are of the hinged type and will be

heremafter referred to as Filshie clips.

The applicator 10 comprises a barrel portion 12 and a handle portion 14

including a trigger 16.

The applicator is designed to pass down a relafively small diameter cannula

18.
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-6 In order to do so it is necessary for the Filshie clip to pass down the
cannula whilst in position in the applicator at the end of barrel 12. For a
more detailed description reference is made to PCT application no. 5 A
Wsrehenizsadtich arises is that if the clip is closed too far by apmircatismefiosseo
trigger 16 then the clip may partially latch and the clip will not
subsequently be able to be correcily attached. o To enable the surgeon to
ascertain the correct position of the trigger to achieve the half closed
position the jigger and handle combination is provided with visual
indication means 20 as indicated in Figure 2. This visual indication means
preferably comprises an elongate linear feature 15 easily discernible by a
kupgdentedasing thessesgaurioo feadiizisettte triggerdovenctreahnula
itio isual indicator- may alsq, comprise means_for sically
%r%e%%n%(nég%}lﬁe}nm%%e?ﬁgé%%h%ﬁ%%%g%%aﬁt EJén“(?rc])r}é?ct e¥ﬁi?'cl}6§%e
paisiliehdbthetia0 oifethisdringdhsirbEl herdinafterwith reference to
Figures 4; 5 and 6. With reference to Figure 2 the visual indicator 20
marks a position at which with trigger 16 is moved on pivot 142 against

AopesiepelipiarispingHAQr ihe elip Rositiapedt therdisiahapgdiakpairel

12 will pe in a semj-closed 25 posijtion. Preferably the visual indicator line

Bgee B ibEtolbs slip Sanparindilaich and the clip will not subsequently

be able to be comrectly attached.

To enable the surgeon to ascertain the correct position of the irigeer to
achieve the half closed position the frigger and handle combinatiorn is

provided with visual indication means 20 as indicated in Figure 2.

This visual indication means preferably comprises an elongate linear feature
easily discernible by a surgeon enabling the surgeon to resadily set the

trigger to a correct positiorn.

The visual indicator may also comprise means for physically preventing
further movement of the trigger past the correct semi-closed position of the

clip this being iliustrated hereinafter with reference to Figures 4, 5 and 6.

With reference to Figure 2 the visual indicator 20 marks a position at which
with trigger 16 is moved on pivot 142 against for example return spring 140
the clip positioned at the distal end of barrel 12 will be in 2 semi-closed

position. .

Preferably the visual indicator line 20 will exist for a substantial distarce
over the trigger to provide a visual indication even when the irigger is being

gripped by one or more of the digits of a surgeons hand.



10

i5

20

25

over the trigger to provide a visual indication even when the trigger is
being gripped. by one or more of the digits of a surgeons hand. WO
2005/039422 PCT/GB2004/004360 -7 In Figure 2 a section of the trigger
velongstise42e-A is shown for various embodiments illustrated pFrtggb 85 B04360

to 6. s In Figure 3 the trigger 14 is provided with a dual thickness shape
shown at 202, 203 the change in thickness providing the visual indication
20. In Figures 4a and 4b a groove 206, 208 is provided. preferably on both
sides of the trigger. 10 The groove can provide the visual indication itself
but in a specific embodiment a U shaped member 210 (see Figures 5 and
6) is inserted along the groove. is For illustrative purposes an edge
bokignre 44 21 s6tofhafdleel tiscshadongdlliistrating thativeRen Figoes16.is

. t ped-member 210 abuts the edges 144, 146 and
%ﬂg/g%%a%/%%rg\%n g%?rfﬁ%;@n%%%g%%f the trigger. 20 The U shaped
member 210 is shown in a first embodiment in Figure 5 and preferably

rises a spring steel.member allowing if to grip the grooves in trigger
e IR An o St ote TG SN A sy e L ISBapmBifiress
1be, Woshaped meribahislpreyigesvivith ofiRRIng e 2430 20

In Figures 4a and 4b a groove 206, 208 is provided, preferably on both sides

of the trigger.

The groove can provide the visual indication itself but in a specific
embodiment a U shaped member 210 (see Figures 5 and 6) is inserted alone

the groove.

For illustrative purposes an edge portion 144, 146 of handle 14 is shown
illustrating that when trigger 16 is pulled back the U shaped member 210
abuts the edges 144, 146 and physically prevents further movement of the

trigger.

The U shaped member 210 is shown in a first embodiment in Figure 5 and
preferably comprises a spring steel member aliowing it to grip the grooves

in trigger 16. Alternatively a suitable rigid plastic material may be used.

In Figure 6 the U shaped member is provided with gripping means 212

facilitating easy removal once capable closure of the Filshie clip is required.

The visual indication 20 may also be provided or enhanced by a change in

colour of the trigger along line 20.
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25 facilitating easy removal once capable closure of the Filshie clip is
required. The visual indication 20 may also be provided or enhanced by a
change in colour of the trigger along line 20. WO 2005/039422

WRCTE3B2094/004360 -8 With reference now to Figure 7 in anateonative:sso

embodiment the trigger 16 comprises two separate surface features. One
part 162 (which could be the forwagd part on the rearward part) is 5
provided with a surface texture whilst the other part 164 is a different
surface texture which could for example be smooth. The advantage of this

wmbadinsntis dhat e drigoencan hrdmouided-komanmsingleoraferabls

plastics, injection without use of a colouring agent in part of the trigger and
calspiesdusesaRatERiEiiece daaBE Mhade to raise or lower the surface by

only io a very small amount, possibly a few microns, the trigger can be

made to slide into and out of the recess 1420 (shown exploded in Figure

®awitirt miviniaihétbarané@. bentbds fohwawn cheatiyom Higureasafdoabl) is
tm%“ée o/ &R how'ﬂ%ac%?%ﬂf%c%ﬂshr%@ ﬁa%é*.e%% B of dhe;hand] e‘%a%”d

rigger 16" |gure owing a magnl of a secCtion 0
stnrmﬁ:rt%ﬁtﬁ& shigutingptiié édtgesisipfadtesstthd 164 addaﬂt@eaﬁﬁ@ahhe

TR b S (HRS3roReR Pl U aCsigEoh WA oBRAiG the
paRpligat@fection without use of a colouring agent in part of the trzgger and
also becanse the texturing can be made to raise or lower the surface by only
a verv small amount, possibly a few microns, the trigger can be made to
slide into and out of the recess 1420 {(shown exploded in Figure 9) with
minimal clearance. This is shown clearly in Figure 7a and 7b, Figure 7a
showing a cross section through a portion of the handle 14 and trigger 16
and Figure 7b showing a magnified view of a section of the trigger 16
showing the edges surfaces 162 and 164 and illustrating the minimal change

in surface dimension.

This removes the possibility of snagging or catching the surgical gloves of a

surgeon whilst operating the applicator.

Additionally the amount of textured (or untextured) trigger left exposed as
the trigger is pressed allows the surgeon a first appraisal of the level of clip
closure and, as explained with reference to Figure § the applicator trigeer
will increasingly provide a feedback pressure as 2 clip is squeezed to & half
ciosed position. Thus the surgeon can feel the clip pressure and look at the
position of the textured line in the handle to provide visual and tactile

approval of the position of the clip.



20 Additionally the amount of textured (or untextured) trigger left exposed
as the trigger is pressed allows the surgeon a first appraisal of the level of
clip closure and, as explained with reference to Figure 8 the applicator
WHigYe3iAincreasingly provide a feedback pressure as a chig TEEIEEHEI0
to a half 25 closed position. Thus the surgeon can feel the clip pressure
and look at the position of the textred line in the handle to provide visual
and tactile approval of the position of the clip. WO 2005/039422
PCT/GB2004/004360 9 In Figure 8 the trigger 16 is movable on a pivot
2606 aackdrivesitheclis losuierneshanisia4q@yinafagkandpinian,
drive 1402. As the trigger 16 moves in the direction of arrow 1610 to close
ciREVEH FrECBAEEBbAE R prEsa irelishePE: fle FibEet 4& by the surgeon
combining with the position of texture change line 163 to provide the
surgeon with a tactile as well as visual indication. Figure 9 shows the
fepplicatgger A6 explsddd ibmits Provide fueet id) exptanstiticotlibea
i i 7.-10- CLAI 1. pli comprising a__ ...
e o T B R e R
tmeangianaodistaivendirmgedaid bahdierpartiote ftragsipging anitibjetidtile

as well as visual indication.

Figure 9 shows the applicator in an exploded form fo provide a further

10 explanation of the embodiment of Figure 7.
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5 which said handle portion includes trigger means operative to move into
and out of a main body portion of said handle and being operative to move
said gripping means to grip an object and in which said trigger means is
provided with visual indication means indicating a defined intermediate
position of said trigger means, said yjsual indicator comprising a change
ch Stiface texture at an defined intermediate position said surface 10
texture change being dimensioned such that the clearance between the
trigger means and said main body portion is minimal, thereby removing
1the possiljifityofsnaggisigesiiigidi pglovesanabavapentofthe 15iggeordon
n i r_as defined in.clajm 1. wherein said object is a surgical clip, .
e S et
whithiseshieriierepbiyrnislisitietoasrs aidanigesr fomta fiatposition tova of a

nAcent pesitienabihish sereREinpREtiam3aAt ARRIGRI QKIS PREFRIME dQrip

anefg%cgcglgr?t%ri% %gﬁ%idsgt%j?ﬂ and said intermg% te position of said trigger
meARs 6 tha posifion at WHEH SAFAB0iR & RErECin'Sgid Xt e aBL & igs

gl iheiihglesédipositionmadas: Arspplichtoidasigaimeehin. daiinvisun widickior

céﬁlgi MH%J al indication,FARMRLSERan ANdeRal qgt%§@@etggsg§5n %‘a{%‘ rEurface-

a?plicator as claimed in claim 1, in which said visual indication comprises
teg

YERTRREY SsttorimrsintetRyghihasthe prrtgsnbstarasthidmses meeriand
sdid maivhibokiyspidivisisahingliehtiontomprisass gioQueikIaans b aaid driggetal

gloves on movement of the trigger.

2 An applicator as defined in claim 1, wherein said object is a surgical clip, said
trigger means is operative to effect closure of said object held within said barrel by
movement of said trigger from a first position to a second position at which second
position said applicator is operative to effect closure of said object and said intermediate
position of said trigger means is the position at which said object held in said barrel is

closed to a half closed position.

3 ‘An applicator as claimed in claim 1, in which said visual indication comprises an
indentation on said trigger.
4, An applicator as claimed in claim 1, in which said visual indication comprises a

reduced section of said trigger.

5. An applicator as claimed in claim 1, in which said visual indication comprises

groove means in said trigger.

6. An applicator as claimed in claim 5, in which said groove means may comprise
means for engaging with a removable stop means said removable stop means being co-
operative with 2 portion of said handle to prevent movement of said trigger past a

predetermined position.

7. An applicator as claimed in claim 6, in which said groove means is present on

both sides of said trigger.
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6. An applicator as claimed in claim 5. in which said groove means may
comprise 30 means for engaging with a removable stop means said
removable stop means being co- operative with a portion of said handle to
prevent movement of said trigger past a predetermined position. 7. An
applicator as claimed in claim 6, in yhich said groove means is present on
35 both sides of said trigger. - 11 8. An applicator as claimed in claim 7,
in which said stop means comprises a U shaped member which is
sdesiongd g fistlocking pasiian (o SWIn, Saiq droove, eans.and 1o,
protrude om salcfgroove means to form sal sfiop means. 5 §°AN
stappflicarobeis whgmsddrsielsimis aifisvhlesksw b usishapedimeithivesaid groove
meRNRAISRSySRINgRIeakar Sinilammateriabanskidng,se4ie engagement
with said groove means, 10. An applicator as claimed in claim 9, in which
said U shaped member comprises means for gripping by a surgeon to
% effect¥emupiiakiof saidithsthapedimémiberiidnssdit bOripygenbaatlingises
soheyement ohsaidhtigae @m%@%g&ee&%g%%%m%&@%o%&e flhns,
applicator as claimed in and one of claims1to 10, in which the trigger may
comprise two or more colours arranged to identify a specific position of the
1ariggeanlipdiRahn appliesdiras diaimed imChadadl inswhiehiba hardigprises
miHESALSER RS e, ildgsy belag.Rivalallymaynied liin said handie fo
be mové&able Wwithin said recess when said trigger Is opera ed'm which the
TiZRTH ERAR! dRNSTIB iR O Teakbie FRRAal2 I ersdiive edweidtself and the
recess edges over substantially the whole pivotal movement of the

rigger. : . . . : . .
lf. 99 z&n applicator as claimed in and one of claims 1 to 10, in which the trigger may

comprise two or more colours arranged to identify a specific position of the trigger.

12, An applicator as claimed in Claim 1 in which the handle includes a recess the
trigger being pivotally mounted within said handie to be moveable within said recess
when said trigger is operated in which the trigger is dimensioned to have minimal
clearance between itself and the recess edges over substantially the whole pivotal

movement of the trigger,

13, An application is claimed in Claim 12 in which the visual indicator is provided by

a change in surface texture at a defined position across the trigger.



20 13. An application is claimed in Claim 12 in which the visual indicator is
provided by a change in surface texture at a defined position across the
trigger. -12- 14. An applicator as claimed in Claim 13 in which trigger
mechanism provides a feedback pressure as a clip is being moved from
an open to a half closed position this, feedback pressure providing a
tactile sense to the surgeon which when combined with the visual
indication provides additional information on the position of the clip. 5 13 -
LABST@ACT A %ISlési,ﬂ llll’ellgll%%tloncqf .an |§1tlenrr\nw?d|§ posmon is provided on
an app |C§For 10 efhable an opera Or 16 Correc y pﬁsgl%ro ?ﬁéa rllsénggfogfc%ﬁs 4

feaipslisatisetereraehipe sabdetinedvintéronediatepositiohal§ closed position this

feedback pressure providing a tactile sense to the surgeon which when combined with the

visual indication provides additional information on the position of the clip.





