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TRI GGER MECHANI SM  Fi el d of the Invention The

WO nyverisen rel ates to a safety device, and i n PCT/GB2003/005020
particular a trigger mechani sm thereof, for
hypodermi ¢ needl es. Background to the Invention This
invention takes as its starting point PCT application
nunber  PCT/ GB00/ 04416 ( SCI ENTI FI C GENERI CS LI M TED)
filed 20 Novenber 2000 and entitled " Safety Device'.
The cl osest prior art known to the applicant 1is this
PCT application and any art acknow edged or on record
for its patent prosecution since filing. Figures ba.
- 5g in PCT application nunber PCT/ GBOQO 04416 and
their associated text explain that formed on top of
each arm 541,542 towards the back inside edge of
each, is a first (540b) and a second (540a) half of a
primng button 540, which, when pushed forwards by a
user, causes the back halves 541a, 542a of the
| ocking arms to pivot outwardly about the hinge
regi ons 541d, 542d. This PCT- publlshed pr|n1ng but t on
arrangen%QU?\ ( \ xR : :
present Ve
on qU|te CONFIRNATION CCPY MD 2004/071559
PCT/ GB2003/ 005020 2 different principles. These
di fferences, and their inherently inventive nature

Vme%é‘l@%[?ﬂ{e‘ﬁgvﬁu‘oﬁ this nost relevant prior art

doc econe apparent as this present

speci fication unfolds. Qther trigger nmechani sns exi st

[ f I : :
'n hlesmv!ar%lo% r%ﬂges%g 2 sg tyb e%ﬁ:% Ind; mmgﬁlcuf'ar a tngger mechanism

thereof, for hypodermic needles.
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Background to the Invention

This invention takes as its starting point PCT application number
PCT/GB00/04416 (SCIENTIFIC GENERICS LIMITED) filed 20 November
2000 and entitled ‘Safety Device’. The closest prior art known to the applicant
is this PCT application and any art acknowledged or on record for its patent

prosecution since filing.

Figures 5a.~ 5g in PCT application number PCT/GB00/04416 and their
associated text exiolain that formed on top of each arm, 541,542 towards the
back inside edge of each, is a first (540b) and a second (540a) half of a
priming button 540, which, when pushed forwards by a user, causes the back
halvés 541a, 542a of the locking arms to pivot outwardly about the hinge
regions 541d, 542d. '

This PCT-published priming button arrangement 540 etc has been superseded

by the present invention which not only works much better but on quite
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N Those using single sided spring actions to return to

the safe position, these have a tendency for the end
weapg/t5eilt towards the needle axis in use BOGB2aWa/005020

the potential to snag the needle tip preventing use; *

Those, usi ng coil ed/ conpressed spring actions to return

to t HEtegtPrnsides: Ihgse Aidiceeneer and infferqydlyt igveniive rature

asserh| &ﬁﬁﬁ& t S| -piece.
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manutprarentiap thicpssent spevifidejiec tafoldsof t he present

invention is to provide an inproved safety device

i ncorporating a trigger nechanismthat includes a

Pr i MOMger MBI RBh e lexi G YRS 88 3hd S4n BEGOAAY sRhmarised as:

so-cal l ed "needl e stick"” when not in use and énables

the needle to be unsheathed during use in a controlled

manner Aan . jcal l.y resheat hed t nsuge ..

care r ort AbC i AT T AR 150 o el pagttion,
broadest #mpehdvetatendenv RiritRNerial @y eslt Syl Qi 66s in
with trigger nmechanismwhich is intended to form part
of, and t Bscopéharethepoteatiplin eragthe nogditip greventing use;
needl e- sheat hi ng safety device of the general kind
exenplified by the Figures 5a - 5g enbodi nents of
PCT/ GBBO/ DHektbusing coiaisdngeaped ispriste b tobetirieo the safe
clainms of this present specification. Those clainms, as
nunber ed RfH@ehergthe aymbeiof pads Brthe psssmpispneelidescthe use of

forman | e : f - di tn.their

ant o weree SrERRat sl FELERE ity furd¥habre

Descri pt i aslditgfnal hemfecwiimgsosiEhe acconpanyi ng dr awi ngs

show, by way of exanple only, one safety device

trigger nechani sm enbodying the invention. In the

dr avAR @Bjetiive ¥ he Brdsb@ ibA i ’ -

figures J5a to 5g gf P?T%B%II%%EE‘)IEQ aﬁ%ﬁ%@d%&fety device
Incorporating a irigger mechanism that includes a priming function which

.

guards against accidental so-called “needle stick” when not in use and enables
the needle to be unsheathed during use in a controlled manner and then

automatically resheathed to ensure safe further contact.

Summary of the Invention |

In its broadest aspect the invention provides a safety device with trigger
mechanism which is intended to form part of, and to operate in conjunction
with, a needle-sheathing safety device of the general kind exemplified by the
Figures 5a — 5g embodiments of PCT/GB00/04416 but whose scope is defined

by the claims of this present specification.

Those claims, as numbered and set out at the end of this disclosure, form an

inherent part of the disclosure in their own right.



Figure 1 a is a perspective view of the closest prior

art safety device in which pivoted | ocking arns
we@zdiondisad ong the |l ength of the device; Fi gur eP€hGiB2003/005020

schematic cross-sectional Wdew of the prior art safety

device of Figure 1 a along the line b-b in the safe
posimgw%mwgure lc is a schematic
cross-sectional view of the prior art safety device of
Figure 1 a along the line b-b in a prinmed position;

Fi gulle ddoinpanyisg fremingsshew duswaref exsmale gilwpnsrsatchipdevice
prior, art safety device . F e la along the line
b-b ‘F‘ﬁg%fﬁn?cﬂ]aﬂlé%i Gh Oggﬁg%%%EE%%lUre le is a schematic

cross-sectional viewsimlar to Figures Ib to lc
showi ng the prior art safety device and a needl e

nd
needhahe deawinghinvgisto Riguras) la et l2agqrisgPandyior fhagires $a %o 5g of

combj j j yunted into the prior art safety
deﬁ@f}é@b&%&gylf and 1g are schematic plan views of
the prior art safety device of Figures 1 ato 1l e

illustrating how an elastic band is nounted onto.the_..
pri ofigaret 12 iS4 Rarspediéng Wew ofithff S@LS?P%O %é%%?fe‘i?ﬂcsénw}mh
view.of Lh ' ' ani sm
coo el ARk <ERK BN i Be R eR o
mechanismis in the unprined position; Figure 3 is a

perspective, view show ng that sane tri.qgger chani sm.

' tREUTesY ifciOEPRT GRY- VDR A0 P5HE ror it satety ddVice of
PCT/ &ggg% indblH G WiSsad positorFIBARE LY E Vi ew
show g ?]rsf{a%? rrgh%l?ibgger rreach%nilsm in ?ﬁe pri med
position; Figures 4a, 4b and 4c are schematic

Cross-sectional  vie il .rating t ffect
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in ﬁgﬁﬁe&tdly@meqih@bmara!pmﬁdg&ﬁmg and t he .
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aut o c release fromprined positions;

Figure 1d is a schematic cross-sectional view of the prior art safety device of

Figure 1a along the line b-b in an injection position;

Figure le is a schematic cross-sectional view similar to Figures 1b to 1c
showing the prior art safety device and a needle and needle-luer combination,

illustrating how the combination is mounted into the prior art safety device;

Figures 1f and 1g are schematic plan views of the prior art safety device of

Figures la to le illustrating how an elastic band is mounted onto the prior art

safety device.

Figure 2 is a perspective view of the safety device and trigger mechanism
according to the invention in which the trigger mechanism is in the unprimed

position;

Figure 3 is a perspective view showing that same trigger mechanism in the

primed position;



Figure 5a is an enl arged perspective view of the
trigger nmechanism Figure 5b is a preferred profile
w@pRootloz1569 | gger nechani sm Figure 5c is an al t BETY&BR2NE/005020
profile of the trigger nechanisn1 and Figure 5d is a
schematic £ross-sect.i onal ew of . the trigger .
rechaipeh T I BReer® i shofiog it el EESmedumiin the
in cqumﬁgﬁmﬁmnmﬁth the relevant text of application
PCT/ GBOO 04416. The present description proceeds from
there. Detailed Description of the Enbodi nent Wth
ref e'l‘?%ﬁ@s b9 b GMESR Zrd SrRntid %E(%F-\éeLQQKEIC %e%sﬁﬂ?t{r%m the
10 is esented conprising a nheedl e receiving N
11, affstieaf theptiggeomaRamng on tthd gg@netrymed i‘taelﬁfetylalevme in
The needl e-recei vin rtion 11 o erably recei ves and
hol A& ReFHEN dhe Wanpd, (e 53 TR, aulgEptia Tfeate fom primed
needlbggsilisgy: conblnatlon and assenbly of such. The
sheath portion 12 conprises a nose plate 14 having a
bore 15 therethrough, with resiliently flexible |egs
7 ex endln between the .need|e rece|V| ortion
To aflEEtet Rt o topetil DR PhuE Fih mechduiay
these junctures by hinges 18, 19 on both | egs 16 17
WO 2004/ 071559 PCT/ GB2003/ 005020 5 The safety device
asseHiguye dpisiaprefsrrad aridile of tha giggermeclianjsect i on
nmoul ding process. Each resiliently flexible |leg 16,
17 of the safety device 10 has a central knee joint
20, Pikufeheisahbngnbiivee frafile dIeid trigPerahechhfishe gnd16a,
17a and the front portion of the |egs 16b, 17b. The
configuration of the leg portions 16a, 17a; and knee
join ENSIY; 1 - ing
on t %uﬁegssdelg élsat e h%ftrr elsﬁ#t%?lgfe‘h%g 5 ?ﬁigtt{}g%%q%?cg%sm'
Resilient nmeans in the formof an elastic band 22

di sed t t f the | egs _16a,
o1 VRIS dEfoH g Rt b6 il ¥ poruicign on e Frlggat text of
16, doplibREdFRST/CBODARLSE. AHeDriRnPesHRRdh Hrodte8HEm there.

Detailed Description of the Embodiment

With reference to Figures 2 to 5 a safety device assembly 10 is presented
comprising a needle receiving portion 11, a sheath portion 12 and a trigger

mechanism 13.

The needle-receiving portion 11 operably receives and holds a needle (see

figures 4a, 4b, 4c) and/or a needle luer combination and assembly of such.

The sheath portion 12 comprises a nose plate 14 having a bore 15
therethrough, with resiliently flexible legs 16, 17 extending between the
needle receiving portion 11 and the nose plate 14 and operably connected at

these junctures by hinges 18, 19 on both legs 16, 17.



stick when the assenbly is unprined and ensuring
automatic return of arns 16, 17 and the nose plate 14

wao eootlorrsext ended position when the assenbly i SPEIDGB2003/005020
| onger in the primed positi®n. The band 22 is held in

egs rasRRo MR pthly 27 Pl 9P ORGP ORRR Rlbuaing

17a. ptatksy medi ate the securing |lugs 23a, 23b about the
upper face of the legs 16a, 17a is |located rel ease
means 24 conprising rigid tabs 24a, 24b. The tabs
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a di déesinforcethapaitrad iiasaResibieniancans gyibe &m afgan ¢lestic band 22

i nher,ent hias of the | a t | 1
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t he nee e profile of gate actuator [ev
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rib g&oemhbdithisad 13.he sane time having a finger, on

t he undersi de of the assenbly,
The trigger mechanism 13 comprises an elongate actuating lever 13 fixably
attached at one end to the needle receiving portion 11 and having a second end
disposed over the back region of the legs 16, 17 when forced between tabs
24a, 24b it separates the legs 16, 17 in a direction away from each other,

overcoming the inherent bias of the legs 16, 17 and the restraining force of

band 22.

The tab-engaging portion 25 of the lever 13 is shaped and sized to engage the
release means 24 and separate the rigid tabs 24a, 24b when pressed in a
downward direction and in turn separate the legs 16, 17 whilst not obstructing
the passage of the needle.

The profile of the elongate actuator lever 13 comprises a large radius 26 at the

rear and a smaller radius 27 at the front. A strengthening rib 28 on the



supporting the assenbly when the user then presses the
trigger, the pressure of such a novenent forces the

wer@ayirsg porti on of the actuating |ever 13 brPCWEBR003/005020
the rel ease nmeans 24 and separates the tabs 24a, 24b,

t he engagi n ortion 25 i rogr essivel cur el .
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position of Figure 2. They are then geonetrically so

bi ased that further |ongitudinal forces acting on the
noserphat fiekd-calidd pReed ?Gﬁﬁ&{, Sbdeqidhely abphell leasiaRlifdl Forces
needl e to be exposed. The doubl e-curved Eroflle of the
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of portion 25 as it separates the | egs 16,

When the longitudinal force acting on the nose plate 14 is removed, the needle
retracts; the natural resilience of the legs 16, 17 plus the action of band 22
causes the legs 16, 17 to automatically close around the needle until they are
once more in the closed position of Figure 2. They are then geometrically so
biased that further longitudinal forces acting on the nose plate 14 will be

resisted rather than cause the needle to be exposed.

The double-curved profile of the trigger mechanism 13 gives it in-built
equilibrium retaining the relative positions between the engaging portion
above the release means 24. Iis shape also intuitively leads the user to
correctly use the assembly 10 to perform an injection. In other words, he will

tend naturally to downwardly press it rather than attempt to push it forwards.



17 is such that fir ther downward pressure as the

engagi ng portion 25 is latched into a prinmed position
wWoenwdd®7t589 retain inline the centres of the | egBCRGB2003005020

and the centre of the needl®; The end profile of the

engagj ng.portion 25 is _sg shaped to separate the arns
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t end@he gownwardoeneaging e vrIest ADPRIHER LI Mst pIegieededess 16,

conf i ' n g Y/ [ :
cqual Ty pE GRS MpkHpafOBresdths of fnORHE,@RE Worion 25 i
so t hdhedhint 4 hémed gagiinigtendy foi retain Rfiné thel @ntrbedf the legs 20,
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mechani sm 13. In an alternative enbodi ment (Figure

5¢) it is so shaped and sized to enbrace the needl e
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The curvy profile of the actuating lever 13 comprises two radii, a large
rearward radius 26 to prevent the likelihood of plastic creep giving the
assembly 10 a longer life, inherent-reusability and to assist the spring back
action of the lever 13 and a smaller forward radius 27 giving the so-called

working end of the lever 13 with the engaging portion 25 a low profile.

The strengthening rib 28 limits the deformation of the curved shape trigger 13,
in use. It permits deformation in the first curve 26 which in turn assists spring-
back but strengthens the second curve 27 restricting the movement of the

engaging portion 25 downwards rather than forwards.



i ncorporating a trigger nmechani smwhi ch when activated

prinmes the device to initiate the unsheathing of the
woeedloglssn use by flexing one or nore needl e- PCT/GB2003/005020

surroundi ng | egs away from& he needle axis; the

initial Eri m ng and | eg- flexing novenment being caused

by t raction of an operative portion of the

trigger with the or each said leg or with a nenber

connected operatively thereto; characterised by the
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out Rftricher waly tf ort dach lsgitldbg ar @@thsomambaotonhectedrppetatively
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ith i 0 ' i s .
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user intuitively to push it down into the |eg-needle
assenbly rather than forward in the general direction

of the neqdh @l srafty |ARRRRAL Uk ASARESLRSA BeliRb idhing

and I'n whi mat er perties of the trigger

are englgembat iscoomatgeliy refbasell eascthe weerdpfograssivelyr extends the

than the other as the.tri i,S pressed into
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her e}, puniividy JrehSHRMAGRed & At BSimpelit tlhiBéRdertRe@ity of the or

appropri até conbi nati on of the acconpanyi ng_ draw ngs. ]
each leg to its needle-surrounding closed position when the needle is

withdrawn after the injection is completed.

3. Apparatus according to Claim 1 or Claim 2 in which the trigger has a
double-curved profile so as to lead a user intuitively to push it down into the

leg-needle assembly rather than forward in the general direction of the needle

axis.

4. Apparatus according to Claim 3 and in which the material properties of
the trigger are such that one region of the curve deforms more than the other as

the trigger is pressed into engagement.

5. Apparatus substantially as described herein with reference to and as

illustrated in any appropriate combination of the accompanying drawings.



