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

BoMeRzing antiomin Whish aspesificintermediate positonds erfiredio ey,
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

ﬁ{%ujngr;ﬁ‘"aB}ﬁi@%??gtﬁ{%SH@am to include other appliances, particularly in the

medical field, which involve a closure of a jaw 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



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
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body portion of said handlé 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

AReRgBeiang, $aRY Fiest indichfor WsR it cHamgRVideLirfik eapplicator
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being dimensioned such that the clearance between the trigger means .
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visual indication comprises an indentation on said_trigger, Alternatively .
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_trigger. In said farther emhodiment said groove means may comprise
i Mﬁg&ih@ermedlate position of Said trigger means, $aid visual indicator

comprising a change in surface texture at an defined intermediate position said
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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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
WerédErsét?both sides of said trigger. WO 2005/039422  PCT/GB2004/004360
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 means to form said
stop means. 5 Preferably said U shaped member comprises spring steel

P%fém%r' Iar matesish eRsMing SECYS EREAgETERINIR $ald.9ro0oNs means.
Preferably said U shaped meg'r%ber c%qmprises meégns for gr%cg%ﬁé%%

detigrsshito st eahimpesitian © sHapélimeaiberirovs sasdnsigoertio
p?&?r!?&é‘@r&‘z?\éﬁfa‘%%8&&%&%&9@9{%%33@9{8 eg%%r@ined position. In a

further embodiment the trigger may comprise two or more colours
arranged to identify specific portions of the trigger. 15 In a further

iment.t ndle includes a recess the trigger being .pivotally .
R e T R e
enduem satgk trig geydg apenater; snidhiebotrertrigger is dimensioned to have

minimal clearance between itself and the recess over substantially 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.



whole pivotal movement of the trigger. 20 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 wi | provide a visual
indication of the defined 25 position without any substantial variation of
the surface dimension of the triggar. -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.

TRSHHGARRETAHOASIYICal GlONER AT WRY 1HRRE: ARG IS 1B and out of the

substantial gap between the trigger and the recess as the trigger is
hopélatbarehenlkhsradswpossibiiitgepr helglove Bwmdhiggsbanidba thecaigefethe
h%ﬂgiéhe 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

ressure, felt by the surgeon on the trigger as the ((:Slé%is partially closed.
LB R BHTh R I B SB EAAVN B WA G0 bl (e 150t by FORGAB e 220
Hatlen accoppanyinehdiovdiRas Havhiely 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 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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Figure 1 shows an applicator for clips of the Filshie type; WO
.2005/039422 PCT/GB2004/004360 -5 Figure 2 shown in greater detalil
the operating handle of the applicator of Figure 1 in accordance with the
worasefittidaention; Figure 3 shows a first embodiment of theRG3UaB2004/004360
indication means according to the present invention; s Figures 4aand 4b -
show a second embodiment with the trigger in two 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 compyising saigdwiopimeans:Figuail shawsafthergmbodipent of

the application according to the present invention in perspective view,
Pipjire T BFtETs ShowiaecadgpesoniBr the priersat &nemiain body portion

of the d|&| Cross %1;:? | ratin 5.the
chang}g n textlr}rhe&?&e%atﬁr I%ﬁg&%%? ég %g?tla cros&élége&c |0F195??ﬁn5
apptiiatotodh Eignasert illustitatimg the operation of the trigger and,

Figures 4a and 4b show a second embodiment with the trigger in two
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
coniprising 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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Figure 9 shows an exploded view of the applicator of Figure 7. 20 With
reference now to the drawings an applicator 10 for applying clips of the
Filshie type (as described in European patent application no.

WEBBIP5RARAB) is shown. Such clips are of the hinged type angauilBeoss/o04360

hereinafter referred to as Filshie clips. 25 The applicator 10 comprises a
barrel portion 12 and a handle portipn 14 including a trigger 16. The
applicator is designed to pass down a relatively small diameter caimula
18. WO 20051039422 PCT/GB2004/004360 -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

yeferéside irrraddsoesapdlicdlionrishis Aliproblerssibhich drisemisihat
if the.clip | d_toe far by.applicatign of trigger 16 the clip may
B B R P o el e ok chneigr
dttaihédesciptenabitthe s ur genie to #XCErHpinihe earmect position of the
trigger to achieve the half closed position the jigger and handle
combination is

A problem which arises is that if the clip is closed too far by application: of

trigger 16 then the clip may partiaily latch 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.
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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 surgeon enabling the surgeon to readily set the
wiegqiges/epéezorrect position. The visual indicator may also ComaniseMeaNSso
for physically preventing further movement of the trigger past the correct
semi-closed position of the 20 clip this being illustrated 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 a semi-closed 25 position. Preferably the visual
indidgror lihe sectidihexfstiforid sgdstdotinlidistahod Bveidhentiagarigous

i IS indication.even when_the trigger is being gripped. by one
%%%gﬁé’%’ﬁig .*3 B %b“%”’dieeos\r:gstﬁgénd. WO 2005/039422
PCT/GB2004/004360 -7 In Figure 2 a section of the trigger along line A-A

'sl%hcown 0 variggs imbodime%t illy tratgﬁéi%n Flan es 3 to 6. s In Figure
B G G e T GO o HB LSS R SRR v ot
103 208 haglgade thisknesspramdinmthavisualindigatian,2%0.

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.



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
WE) Jeriisrtad along the groove. is For illustrative purposes adeedgo04/004360

portion 144, 146 of handle 14 is shown illustrating that when trigger 16 is
pulled back the U shaped memberg210 abuts the edges 144, 146 and
physically prevents further movement of the trigger. 20 The U shaped
member 210 is shown in a first embodiment in Figure 5 and preferably

wamprisesaspringdostaglhraemae-aiowingifdo-ghpieereaue sripdsioger
16. Alternatively a suitable rigid plastic material may be used, In Figure 6

CEHBIOL S APE ARSI O VR@8H Sith gripping means 212 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

Chodoprrof th2 (ridyer alorig (re 2. iv®r20085/03942 A IROCTEGEB200 204 360
pf AU reference oL o LlaKr e h N hAgmALve smbgdiment g tigger
surface texture which could for exampie be smooth. The advantage of this
embodiment is that the trigger can be moulded from a single, preferably
plastics, injection without use of a colouring agent in part of the trigger 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.



comprises two separate surface features. One part 162 (which could be
the forward 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
WEARIR @ smooth. The advantage of this embodiment is B/ €2 Wigyesco
can be moulded from a single, preferably plastics, injection without use of
a colouring agent in part of the trigger and also because the texturing can
be made 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

heieeess ﬁ@@@&@% %@J@@ﬁﬂléﬂoﬁl%ﬁ%&b’wmom A8 raRCslp

This is shown clearly in Figure 7a and 7b re 7a showing a cross
CRRHB ANPHBUYRT b@/@ﬂdﬁﬁ& TRk HBN Lo A HGh26 and Figure 7b
showing a magnified view of a section of the trigger 16 15 showing the
edges surfaces 162 and 164 and illustrating the minimal change in
zf‘smﬁm@iggﬁedﬁonowézréhﬁ:oéééetﬂ%@p@isﬂ@nﬂwo? @irﬁag@in@m Satctlimga
Suig I iIs-0 pI| Qr. 2%
: f%%?&tugn = eé(a‘?r%g%lﬁtoo textu@ﬂ%oﬂsunet) xture 1;‘Qgg?gﬂefs ex%)r%%éﬂcf
thh@mggm {ﬁ” peessedhitogesithe i gegravinst dppraisaiof theHevelwofie

clllgalgllgss%{seuapmda  £X Blalned with reference to Figure 8 the applicator

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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will increasingly provide a feedback pressure as a clip is squeezed to a
half 25 closed 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. WO 2005/039422
PCT/GB2004/004360 9 In Figure 8,the trigger 16 is movable on a pivot
c260@pand drives the clip closure mechanism 1400 via a rack and pinion
drive 1402. As the trigger 16 moves in the direction of arrow 1610 to close
the clip a 5 feedback pressure is felt on the trigger 16 by the surgeon
1combiningpithtothepasition ahiekivretchange bagelpaiomn E@M@@ﬁﬂ%}ortion
n.with tile eII visual indication. Figure 9 shows
oy Tl R AR s e
waRb et migigre irciuges @EﬁﬂMS%ﬂ%@P@};@pMeamm@z@mmtfsm@ aut of a

nﬁﬁﬂ@i&ﬂﬂﬁﬂ@ﬂ ﬁﬂﬁl@- haniebROBIAN,; &%@t@@’ 8RR Eﬁ}yﬁn% Q{égf%r!g grip
ans at a distal.end from said handle portlo for |p|)>|o an o%{ﬂgt in 5
écggln HAnde PR TR TR g e e "B AT 1BYHRE imterns

wmm @f@fmainlbwwbm@nmmatd haiddiegand being epérative todivove
céﬁlgiQHEQianﬂé%QH%J&zggﬁexmre at an defined intermediate position said 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.

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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an object and in which said trigger means is provided with visual indication
means indicating a defined intermediate position of said trigger means,
said visual indicator comprising a change in surface 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 the possibility of snagging surgical
gloves on movement of the trigger. 2. An applicator as defined in claim 1,
wherej id object is a surgical clip,, said_.15 trigger means is operative
8'eﬂ‘ect(?ri(:ﬁo%sg ?’ecao%! sggld Sf)l}]éactqﬁe Wtﬁinmsgfalgérsr%% bs§/Opmr%e§/aé}Fn%0r1r‘% otsai 1'8
shRsgapsrens airst posiiened & seBondqsbsigaatwhichisedtnd spdsitione
msaid aplicatanis apsyativete effechclasuranisaid.phiestand 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. 20 3. An
% applichtaprabcstainreddmethimclaim Svhickvisaidswis iablapicatienteomprisess
s REARIAURN LRI IHAGRT. & AN ADRICRIOL RS HAIMEL B RI3|m &, In

which said visual indication comprises a reduced section of said trigger.
25 5. An applicator as claimed in claim 1, in which said visual indication
1compriseppceoyesmpanslim sdathirg@gerhich said U shaped member comprises

means for gripping by a surgeon to effect removal of said U shaped member from said

trigger enabling movement of said trigger past said predetermined position.

11 An 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.



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 yvhich 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 comprlses au shaped member which is
Peggned in.a f{rst loc mrl@}egqgl n to §t Wltq | groove, means an to
protrude%gm sai groove means 1 %orrln sal stéiﬁf Iéglr?g IEGTA OvIees @
fep@pkisatseasectaimeithirs digiira 8 ovedviiich smioben shapkdfmiessbarosition this

feeQMNIneS SPPRG SIeEh USINIALMARHRLRRSHINGREGWE SRIRISMAR .
Wltg“l‘?%ﬂ groove meang, 10. An_applicator as claimed in claim 9, in which

VI RS SH AU HIGR B PRI LR PGB BY &%urgeon to
effect removal of said U shaped member from said 10 trigger enabling
movement of said trigger past said predetermined position. 11. An
applicator as claimed in and one of claims | to 10, in which the trigger may
comprise two or more colours arranged to-identify a specific position of the
trigger. 15 12. An applicator as claimed in Claim | in which the handle
includes a recess the trigger being pivotally mounted within said handle to
be moveable within said recess when said trigger is operated in which the
trigger is dimensioned to have minimal

I



clearance between itself and the recess edges over substantially the
whole pivotal movement of 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 triggerlfechanism 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
AREnrRaimed with the visual indication provides additional information
on the position of the clip. 5 13 - ABSTRACT A visual indication of an
intermediate position is provided on an applicator to enable an operator to
SEHYPASHen e tieage AhIe:ARRISAINNAS s SR6DIEYE BGiNGShlicator
mterme late position:
to enable an operator to correctly position the trigger of the applicator to

5 achieve a defined intermediate position:



