METHOD FOR CONTI NUOUS MONI TORI NG OF RESI DUAL STAPLE
QUANTI TY I N DI SPENSI NG DEVI CES Field of the Invention
w(Q 0@0AT8sThe present invention relates to a metPOTSGN7/000432

apparatus for continuously nonitoring the anount of
staples renaining in a staplijng device, in particular

to a staple strip with a visual indicator. Background

of the Invention [0002] The applications of staples

have evol ved from pure stationary usage to many
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cl osi ng of incisions | ace of sutures.
[ 0003] Efforts have bg@% ﬁgééqggmgﬁﬁ}ove t he
functionality of staples or stapling devices in order
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fields. Several methods have been develope to alert
mauigring dre apouns of staplesgamaning ik 3 sfaplinghdevies it pardicylag &y a staple

S&gﬁ&ﬂhgwgugﬁhggmﬁplutlon categories. In the first

tegory, a nechanism either nechanical or
el ectronical, is incorporated into a stapling device.

The mechanismeither gend alerting signals when only a
pr edet er mi ned anount gP&§¥BBPé§¥§F@§Wg??OQI1 a stapling
device, or detect and display the residual staple

3uant|t Known prior art includes GB 2428018
(009800432 T63 PPl sions oS asepies Tassoovohvedl frompparecyationary usage to

mﬁﬁﬂ)r&@g’s%]ﬁ]al id ﬁg&&’fﬁxz@&) . quggofaﬁgg%ﬁ t BQ %sed wi h a hammer or

cat i on nmechani sm e co stapl i ng eV|ce
stapke gubﬁjr dendizd, Inyasongh evofitgaand errdismmnd, boxeéso Satglcal staples made of

bio RN Mitershogarsed o1 s Flouninp! Tssagind ypwRs ingplace of

Smhﬁgarted to a last few staples of a staple strip in
respect of the loading direction. FIG 1 shows a
[009& s pect iBiforty |hevx¢ beeramad>¢ mm@prom thsl @n@tqnabtya@fcsiammgr stapling
on. of .such ¢

deV1{:eas oig n %I%?l‘ & ngnte%t t‘hg th%(fla zed ee\e/:cllsc In tshggrgs ective rllell%g. §%veeral methods
hav¥d B&nldeveloped to alert the user to “staple low” situation, and can be divided into two
major solution categories. In the first category, a mechanism, either mechanical or
electronical, is incorporated into a stapling device. The mechanism either send alerting
signals when only a predetermined amount of staples are left in a stapling device, or detect
and display the residual staple quantity. Known prior art includes GB 2428018,
JP2004322639, JP2004034243, US5992724, US26016847A1 and US5441191. Due to the
complexity of the indication mechanism, the cost of such stapling device is substantially
higher than the conventional counterparts.

[0004] In the second category, as disclosed in JP20055019A2 and JP10118958A2,
colour is imparted to a last few staples of a staple strip in respect of the loading direction.
FIG. 1 shows a perspective view of a coloured staple strip according to the prior art. The
ejection of such coloured staples from the stapling device suggests it is the time to

replenish the stapling device. However, such coloured staple strips neither inform the

degree of usage, nor allow continuous monitoring of the amount of remaining staples,



repl enish the stapling device. However, such col oured

staple strips neither informthe degree of usage, nor
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stapl es, since the alerting signal appears only when

the residual staple quantity, s below a pre determn ned

anount, and remai ns the sane |ntenS|ty despite the

.incre ng stapl e shortage, du
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operable to be succe33|vely ej ected fromthe stapling
device; and a visual indicator inparted to the staple
strip, wherein the \Summary ofdchednomtion so confi gured
that when one of the staples is ejected fromthe
stapling device, the coverage of the visual indicator
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[0008] According to another aspect of the invention, the visual indicator is so
configured that when one of the staple is ejected from the stapling device, the coverage of
the visual indicator thereon in percentage corresponds to the amount of staples that have
been ejected therefore in percentage.

[0009] According to yet another aspect of the invention, the coverage of the visual
indicator on the staple strip is configured to change continuously in a linear manner along
the longitudinal axis.

[oo10] According to further another aspect of the invention, the staple strip defines
a first end and a second end along the longitudinal axis, and the visual indicator is
configured so as to generate a pattern in triangle, which has a side located on and

overlapping with the first end, and a vertex of the opposite angle falling on the second end.



[0010] According to further another aspect of the
invention, the staple strip defines a first end and a
waewonmsend al ong the | ongitudi nal axis, and tPET/SG¢H0aD00432
indicator is configured so as to generate a pattern in
triangle, which has a side |acated on and overl apping
wth the first end and a vertex of the opposite angle
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[0016] Preferred embodiments according to the present invention will now be
described with reference to the Figures accompanied herein, in which like reference
numerals denote like elements.

[0017] FIG. 1 shows a perspective view of a staple strip colored at one end, in
accordance with the prior art.

[0018] FIG. 2A shows a perspective view of a staple strip in accordance with one
embodiment of the present invention, and FIG. 2B shows a enlarged view of a staple
sampled therefrom.

[0019] FIG. 3 shows a perspective view of a staple strip in accordance with another

embodiment of the present invention.



accordance with the prior art. [0018] FIG 2A shows a

perspective view of a staple strip in accordance with
wor@oerdsesli nent of the present invention, and FCTZSGRB7/000432

shows a enlarged view of a staple sanpled therefrom

[0019] FIG 3 shows a perspegtive view of a staple

strip in accordance W th anot her enbodi ment of the

esent ent 0020 .
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of the staple strip in FIG 6A with a stapling device.
staples sampled thesefranpt i on of t he I nventi on [0024] The
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certain enbodi nents of the invention. [0025] Now
referring to FIG 2A and 2B, there are provided a
perspective view of a staple strip 1 and an enlarged

f t apl tively, i
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i nvention. The staple strip 1 is constituted by a

[oop4jur al i t Thopresb@ihesmtibl hdiobe afidertbed abrs raadippy sefdeence to the
and connected together in a_sheetlike form Crowns 102
fol@fvv%@etglﬂ%%eéenm@nqurcﬁﬁt@nF@ﬁo'@mﬁn&%@ thainyentigle st apl e
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hk;gm? S:Eiqv]&gsj 811)2 of t?lesstta?fes IOSftoI'rlnei top sIrfsceclo4 gfr thg rsta?aleastgp 1, whilst
legs 104 form two side surfaces 16 thereof. The front 11 and rear 12 ends of the staple strip
1 along the longitudinal axis are defined based on their relative locations to the ejecting
opening of a stapling device when the staple strip 1 is loaded therein. A visual indicator 18
is imparted to the top surface 14 of the staple strip 1. The color or shade of the visual
indicator 18 is distinct from that of staples 10. The visual indicator 18 is so configured that
when an individual staple 10 is ejected out of the stapling device, the remaining amount of
staples 10 can be estimated based on the coverage of the visual indicator 18 on the crown
102 of the ejected staple 10. Hence, by simply using the staple strip 1 and observing the
ejected staple 10, a user is able to continuously monitor the usage of the staples 10 and
determine the right time to replenish the stapling device.

[0026] In accordance with the embodiment shown in FIG. 2A, the staple strip 1 has

a flat rectangular top surface 14. The visual indicator 18 applied thereon has an outline in

a shape of a rectangled triangle, the hypotenuse of which falls on a diagonal line of the top



indicator 18 is distinct fromthat of staples 10. The
visual indicator 18 is so configured that when an
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of "the staple strip generated by the visual indicator

rather than theopdr¢emtagedpfistaples that have been consumed as shown in the previous
embodiments. In one embodiment, the staple strip has an inverse visual indicator compared
to the embodiment shown in FIG. 2A, so that the first staple to be ejected is the one having
the full visual indicator coverage. During the stapling process, the coverage of visual
indicator on the successively ejected staples decreases, being proportional to the residual
staple quantity.

[0031] To improve accuracy of the estimate of the visual indicator coverage on

ejected staples by the user, a reference card may be provided and used together with the

staple strip. Now referring to FIG. 4 and 5, there are provided top views of two reference



one enbodi nent, the indicative pattern is in a shape

of a scalene triangle, which has one side | ocated on
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rear end in full width, and the vertex of the opposite

angle falling on the first staple at front end. [0030]
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to %ljégg(tl%lgﬁgeg%?% . (%sfér%i)vi ng the reference card 15
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based on the index nunbers 156 close to the matching
accordance with yet another embodiment of the present invention. FIG. 6A shows a
perspective view of the staple strip 3; and FIG. 6B shows three staples 30a, 30b, 30c
sampled therefrom. Compared to the embodiment in FIG. 2A, the staple strip in FIG. 6A
has identical features, except that the visual indicator 38 extends onto one side surface 36
of the staple strip 3.

[0037] The extended visual indicator 38 on the side surface 36 offers another way
for continuously monitoring the staple usage, which is illustrated in FIG. 7. As shown in

FIG. 7, a conventional mechanical stapler 4 has a rectangular window 41 carved in the

sidewall of a staple magazine 42, through which the visual indicator 38 on the side surface



cross section found in the indication box 152. [0033]

I n anot her enbodi nent, the indication box 152 is
wop@gessod n use, the reference card is placed PCT/SG2007/000432

side-by-side with the ejected staple 10. [0034] In yet

anot her enbodi ment, the orientation of the scale 156

is the inverse of the one shown in FIG 4, so that the

I ngex; n rg.indigate the,stretch of the reaion.. . .
36 gg\?léer lé)aaj s%?;ﬁ% SRI;IIPS% I3 Vlfl&%i. gg§eg ronltggr olfa%er}/eﬁl epa‘?t%m of visual indicator
38¢ ther@epnsblago FBiidey tacosite seplei Bage/ irBsiddl atdpk qlintityleso as to
.width of the indication box 152. [0035] In further
timghoreplepish toramteid. the i ndex nunmbers 158 are the

ol ute : t t | :
OB edql ot FReod el ne AL ARKARR SBEExciiclo b sidg surfaces
36 Nd\the sthplerstriyy 3t bn fdtherGentadin&B, thehdsual imligatarv38lsdapplied to the
.Staple strip 3. in accardance with yet apother
Sidg A A P IAB G- B0SRos DR tGRATRS & 6A shows a
[008§) SPECt MiRiyVieBihiQhest RB/eSERR! HaRhblkAin3the 3R8usihyCforbhparting the
~shows three staples 30a, 30b, 30c sanpled therefrom
visgglnipdicatdr toothestaptassopi leorte embodiraent2the visvel indigatas is imparted by
St.rip.n _Fl 6A, has. i dentical, features, except that
ol gpinf 5P LR e’ BR, $ERenCPE EBhaltn, purose
whafea® thet fiintsit ap bid-siféty (prade fobSdrgcall perpose emdasthsr &hbddiment, the
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the user is able to roughly track the staple usage/
pertainy. Fuch alernplecentheslimenty aresepnaislered to ibeedngompgpssedhwdthin the spirit

he st er 4. [0038). |1n,one.,.exbodi nent vi sual . L
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indicator 38 is applied to the side surface 36 only,

wi t hout co-exi stence on the top surface 34. [0039]

Many t echni ques have been available in the industry

for inparting the visual indicator to the staple

strip. In one enbodi nent, the visual indicator is

i mparted by



pai nting. The paint nmay be of industry grade for
stationary or construction purpose, whereas the paint

w0 200007430%- saf ety grade for surgical purpose. PEI/SG2007/000432
anot her enbodi ment, the visual indicator is inparted
by |l aser marking. [0040] Wilge the present invention
has been described with reference to particular

enbodi nents, it will be un 5istsood that the
enbodi nents are illustrati I¥d that the invention
scope is not so limted. Alternative enbodi nents of

the present invention will becone apparent to th
L. havitngarle giripawiichiis pperpble i be deaded antqiand psgdywith rae%%mmg device,

1hé£ﬁ§g%hpgaﬁﬁhgggn Such alternate enbodi nents are

enconpassed within the spirit and
scopelwhlityld sfapkes defining wdorgitmdinahaxds ofl ithgdtyple sthip, arbgperable to
of the resen ntio described by the appended

i nv
be gycerssive ae?tg fg FP‘@HP‘E%‘?‘NH‘? f8fegoi ng

desgryiRfal MUi&di& #Bpatted Ao Stﬁé‘ Qﬂa?lesﬁtﬁb pwl’i@l‘eﬁpth'eswﬁﬁﬁ ﬁlﬁﬁ&ﬁor is so
to be | oaded into and used a stapling device, th

consﬁgmpd:cethet wh@i orgfithe stapfes i qﬁqtndafrwyh@ﬁalshlmoiee@e the coverage of

tneaplintedy BE%nSEURTVER, hufats B8 1AM Br.3b0eLsrfigs in e

stapleiyd €&iceand a visual indicator inparted to the staple
strip, wherein the visual indicator is so configured
that when one of the staples is ejected fromthe

2.5 t a%& '%Ga ﬂ:e\étln ; é}b{i&grcﬁﬂ(\!@ meclgf‘m t1h %VHQI‘&H a(he 'v%hf“ ﬁ'f(f?crator 1S so

ther €on I's op e to Indicate thé anpunt of st
corrﬁgmd\ﬂmgwhesn driesofshagthplagiscgacteziefrord . theT *tazplatgatmlv&:esme icpverage of
in a dance with claim1l, mherelgﬁg Vi sua

the Yl pdisatoratherson A prgetiss qaRees? argpury (gf staples remaining

1n§1E§ﬁbﬁ§gH§V1@d1%ﬁJe€démfa gm the stapling device, the
cover age of V|sual i ndi cator thereon in percentage

corresponds to the anDunt of staples remaining in the

st a eV|ce |n cent 3. Th st.aple str

3. Seohh Aol iprin. PRl WRE i 1r dhsPGE RS RHhL Bheor is so
corffgus&l t@l@ﬂ@h@ﬂél&doﬂthaktamqﬁl efRBRd Gfont i sdpipk&lelide, the coverage of

ejected fromthe stapling device, the coverage of the

the\Yisua indispiorcthexsen im aprsenfagh coressperisagehe smousipefntiaplesothat have
be&f@e&mﬂg{ef&g 1r§f>é}f?én?§g t hat have been ejected therefore

percen

4. The staple strip in accordance with claim 1, wherein the coverage of the visual
indicator on the staple strip is configured to change continuously in a linear manner along

the longitudinal axis.

5. The staple strip in accordance with claim 4, wherein the staple strip defines a first
end and a second end along the longitudinal axis; and

wherein the visual indicator is configured so as to generate a pattern in triangle,
which has a side located on and overlapping with the first end, and a vertex of the opposite

angle falling on the second end.



4. The staple strip in accordance with claim 1,

wherein the coverage of the visual indicator on the
wae@plogsssg ri p is configured to change conti nuoR&T/§G2007/800432

| i near manner along the |ongitudinal axis. 5. The

staple strip in accordance wgth claim4, wherein the

staple strip defines a first end and a second end

al ong .t ongi t.udj I §1.a04: rein the vj S
6. naitdg, e S UcBRURRE S S BhReh o btieRicd, reion is
impartengitiethewisuahindizatoa. si de | ocated on and over | appi ng

wth the first end, and a vertex of the opposite angle

falling on the second end.6. The staple strip in

acc 1.0 j i : j on i
7o AR Yoo i poRce HIEH B 3 oy RAYh AP SApH ARl region is
impartddpvitnthaotswabiadicetoni t h ¢l ai m 5, wherein the

unpatterned region is inparted with the visual

indicator. 8. The staple strip in accordance with

8. Cl aimie Liap QA iM abdoRdadlcaMid Ghifd P, WRéreiEthe 3tdpRPstrip defines a top
surface in relation to the loading orientation into

surfage igt rgjition go the ileading prientpiégre info tthe stapling|devigeli angt wherein the
S ce. 9. The staple strip in
Vlsgglclogqg%%gqrv%&’?#%%eﬁ“?n%f?s%er'ei n the staple strip

defines a first and a second side surfaces in relation

to the loading.orientation into the stapling device;
9 and ﬂiﬁéﬁaelerﬁtﬁlw 35cerrancs with claiwy L, jwehereip the gaple §tri defines a first

and g%@éongrkgdéjgurf&_@s Eﬂ fl:;fat_ﬁ)ﬂrtti QHﬁt)ad{]rl% or-irér%l?at&hq{?iaoleth%ts’idpﬂng device;

in accordance with claim1, erein the visu

and wlierem the visgalgadinatedistimparteahto al lleastkine of thedide sirfaces. i n
accordance with claim 10, wherein the paint is of
bi o-safety grade. 12. The staple strip in accordance

10 t IThé kapld sifp initRbRlaficd WRh RRIML, wheRiin tHedHSIal ¥ndiéatstes painted
13. The staple strip in accordance with claim 1,

thej@oar ei n the visual indicator is marked thereon by
| aser. 14. The staple strip in accordance with claim
1, wherein the visual indicator is affixed thereon.

11.  The staple strip in accordance with claim 10, wherein the paint is of bio-safety
grade.

12.  The staple strip in accordance with claim 10, wherein the paint is of industry grade.
13.  The staple strip in accordance with claim 1, wherein the visual indicator is marked

thereon by laser.

14.  The staple strip in accordance with claim 1, wherein the visual indicator is affixed

thereon.

15. A reference card for being used with the staple strip in accordance with claim 1 to

facilitate the estimation of the amount of staples remaining in the stapling device.

16.  The reference card in accordance with claim 15, which comprises:



15. A reference card for being used with the staple

strip in accordance with claiml1l to facilitate the
wesdaooegspon of the anount of staples renai ni ngPCTISGHIB7/000432

stapling device. 16. The reference card in accordance

with claim15, which conprisegg:an indication box

havi ng the sane shape and vi sual i ndicator inparted as

t he - St LR

axi &1 figh ok B AP ip Pl bl ndi R il ER s he stape
strip;and dance with cl ai m 16, mhereln t he |nd|cat|on box

is the sa size as fhe staple s 18. The

r ef érsﬁﬂﬁé oag the lopgt axii ok the ipgic tf%’ﬁ BX16, wherein

the scale has a plurality of index nunbers for

i ndicating the anount of staples in percentage. 19.
17The Tihefreﬁemnce cardrin aceprdase vdéndeinnil 6hwhérainnthe @dication box is the
sa in the % Ie has a plurality of index nunbers for

Ifl?lﬂiz%gst P Prount of staples in counts. 20. The

reference card in accordance with claim 16, which is

translucent or transparent, so that the card is
18 opeThp referegcaeard imeacprdsneewith land 6evhereuthe seals hasragplurality of

nitoring

indefRBE 80 Tor Dlicafy b aRfuh OO Fle RUBKEMED™ Lo nothod

conprising the steps of: prOV|d|ng the staple strip in

acc wth claiml; lo i nto
¢ he %Fﬁeﬂge R i‘b%?c"ﬁ’éP‘F B“%gt Bpwﬁwg&otgg Fe;ﬁe, Bis a plurality of
mdék fntimwx% fot ﬁBlchﬂQg ﬁﬁ%\éhﬁ)%nt &I”s@ap?&tm RBint§g the amount of

he staples remaining in the stapling device based on
the coverage of the visual indicator on the nost

r ec Ef'pne T er ge%a? insgc%grldearsl’c'e with claim 16, which is translucent or transparent,

so that the card is operable to be superimposed on the ejected staple for reference.

21. A method for continuously monitoring the amount of staples in a stapling device,
the method comprising the steps of:

providing the staple strip in accordance with claim 1;

loading the staple strip into the stapling device;

performing stapling operation with the stapling device; and

estimating the amount of the staples remaining in the stapling device based on the

coverage of the visual indicator on the most recently ejected staples.



