1 SAFETY DEVICE WTH TRI GGER MECHANI SM Fi el d of the
I nvention The invention relates to a safety device,
and in particular a trigger nmachani sm thereof, for
hypoder mi ¢ 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 METED)
filed 20 Novenber 2000 and entitled " Safety Device'.
The cl osest prior art known to the applicant is this
PCT application and any at acknow edged or on record
for its patent prosecution since filing. Figures ba.
- 5g in PCT application nunmber PCT/ GB00/ 04416 and
their associated text explain that forned on top of
each arm 541,542 towards the back inside edge of
each, is a fast (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, 5424. This PCT- publlshed pr|n1ng but t on
ar r angenent a) : AfeMm
present i nveH " 2 v strer but
on quite 2 dlfferent pr|n0|ples These dlfferences
and their inherently inventive nature when conpared
with this nost relevant prior art docunent, wll

becone :in ept as this present specification
unf ol dgﬁ&ﬁﬁ—v@éﬁ%r mechani sms exist in this field

and can be broadly summarised as: " Those using

single sided spring actions to return to f saf.e .
posi ti Ghe invéndion relates ia F@W&W@f%‘\d B Héméﬁlg’ egxaggelr gnechanism
Ut Rt ot RfpodERHchodiib ' " |

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 explain that formed on top of each anm, 541,542 towards the
back inside edge of each, is 2 first (540b) and a second (540a) half of a
priming button 540, which, when pushed forwards by a user, causes the back
hatves 541a, 542a of the locking ams to pivot outwardly about the hinge
regions 541d, 542d. ) :

This PCT-published priming button arrangement 540 eic has been superscded
by the present invention which not only works much better but on guite



use and have the potential to snag the needle tip
preventing-use; ™ Those using coil ed/ conpressed spring
actions to return to the safe2 position; here the

nunber arts in the assenbly precludes the use of
nodem SR\%F @t prigeiplesp Gheserdifferenoeni apdethein inbemepily gnventive nature

undesi r gte coﬂggﬂe& 'V@H@lthﬁaﬂ%tal%fe%ﬁtngné:tg %Sdocﬁﬁfxent will become

obj ective of the present invention i provi dae
i mpr ov etpperehbasthidgvésent specificatipnnafdldyg a tri gger
nmechani sm that includes a primng function which

guar ds agai nst accidental so-called " needle stick"

when nabthbitigssr el ameabesst m&msﬁeﬁe%h%aﬁ Be Bfoadlar Lt

unsheat hed during use in a control manner an
automatically resheathed to ensure safe further

contact. Su of the, lnyenti.on In its byroadest "
aspect the %geé/nﬁ% Slf)‘g]c?vﬁl SSPIg ﬁf’ﬁ‘i’lﬂf fﬂé?%?‘?/\dﬁfensafe postiion,
trigger neﬁibﬁﬂé'hwa"(éh@éhc?%ﬂtﬁé &E&j@stt@hft%ﬁhﬁ@fﬂe fekdle axis in
and to operate in conj unction wth

need| e- sheali#f 30g hay wmwmmmaegamupmemmm
exenplified by the Figures 5a - 5g enbodi nents of

PCT/ 3B00/ 04416 but whose scope is defined by the

claims ofe t fhescPistie 0bilsdARmprésead spring hBEGR & AR 10dfhe safe
nunbered and set out at the end of th| s di scl osur e,
form an i nPREitions herathe wumberof prezindhe essembly prscludesshe use of

coompanyi naourh REe iR, alilf BNGIE lSpine, wndesirable

one saf ety aiditionsl mirmifgga@ting@eizani sm enbodyi ng t he
invention. In the drawings (in which Figures lato Ig
correspond to figures 5a to 5g of PCT/ GBOJ 04416):

i s oy el A0 BRGk HvoH 0t prOE R iyl sty device

ext endnaigorgtinghe thigget imecﬁanishe tiche \ihelades 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.
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Fi gure b is a schematic cross-sectional view of the
prior“art safety device of Fi gure la along the line=~ - -
b-b in the safe position of Figure 1a; Figure Ic is a
schemat o oss-t>ectt}9 la w of the prior art safety
deviceﬂé?-—ﬁﬁrﬁ%?—@%e line b-b in a prined
position; Figure Id is a schematic cross-sectional
vi ew of_t he prior _ar safet Vi ce o Figure | a .
al ong e aPWi’-gp%lyHlBi F%’%{E’V S OSTE8 % DEY’ gafely device
is a S‘Eﬁ@@?}ﬂ %mg&}mgﬂﬁ|m%}nﬁWnSi mlar to Fi gures

I ow

Ibto ng the prior art safety device and a
needl e and needl e-1 uer conbi natl on, illustrating how

L o e S o Fa M S BBt B 300 6 o

the prpp/E8b y device of Figures la to le
il ustratl/ng %ow?g el astic band is nounted onto the

prior art safety deV| ce. Figure 2 is. a perspective

[ th f
hccor GFIERs 12 B EPYmREhrs Sirs of (i oRfegt ey MNBA devioe in which
”e‘?haniétaidd%oé 18ng Bens Bl iRGhe TRORNBIOSE thEdgtcee 3 is a

per spettive view show ng that same trigger nmechani sm
inthe primed position; 4 Figure 3 is a perspective

br | oo T i g copg gl VIBR e Bide it syety devics of

CI 0SS~ Biafifd ﬂ(‘ﬁbng’th%\l\ﬁe bl Mthe Sifé pesitibe of Biptedta; of t he
trigger nmechani smon the geonetry of the safety device

in respectively the unprinmed, prined and the

t . | fr e .
o on EiE B L paepRs BobERR o iy M e fridk sty dvice of
Fi gUfeFlEﬁ'ell%aﬂoﬂngﬁhébdnﬁraqﬁ-ﬂﬁmfmﬁdm trigger :

mechani sm

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 lc
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 1a to 1e 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 posmon,



Figure 5c is an alternative profile of the trigger
mechani sm and Figure 5d is a schematic o
cross-sectional view of the tgigger nechanism

Figures_ 1 a to 1 g should first be studied in o
conj uncFiggre Ailt B Rempestiiecviawtshowing Hat saayhiigest mushanism i the
PCT/ GBQ(Y. . The present description proceeds from
there.qgggégﬁﬁ%h1%530ription of the Enbodi ment Wth
reference to Figures 2 to 5 a safety device assenbly

10 is presented . conprising.a needl e receivin oLtion.

11, 2 SHESER 4orbi G 10 B SoHemBE gt ot fret {listating the
The neegfedr LEGRE \Hiffr RREINARBmL dn QRS 'eBb¥LrY AFCINéCMmIa) Idevice in
hol ds a needl e (see figures 4a, 4b, 4c) and/or a

need| e Espectivelyithe anprimed nptimed end |the afitomatic. refdase from primed
sheathéporliqn 12 conprises a nose plate 14 having a

bore 1 omPﬂﬁﬁethrough, with resiliently flexible |egs

16, 17 extending between the needle receiving portion

11 and the nose plate 14 and_operably connected at

t hese jfigwse Ga ssmipplangaedpesspetivendew af é@ttngge@ gaechanismy

The safety device assenbly 10 is fornmed by a one piece
injection nmoulding process. Each resiliently flexible

| eg 16 Fighte b istd\efoate profless e trighe@ecimesmiit r al knee

joint 20, 21 separating the back portion of the Iegs

16a, 17a and the front portion of the |legs 16b, 17b.

The cogfj QuEal i on.,of e | Lol J7a;. .and

knee jgilz ?esg%,agﬂ&g%é‘%rp oﬁﬁﬂeoiﬁgg L‘I%% %?;%braggs

acting on the nose plate 14 reinforce the natural

bias. Resilient neans, in the formof an elastic band

22  di Bgeead isasphampbic crass-spionalsviews of thedriggg dneghar

17a prevents deform ng and outward flexing of the

| egs 16, 17 increasing resistance to accidental needle

sti ck Figmmes tlhdo dgsindd first be stgfied feconjuasttion swithi thg relevant text of

automati ¢ ret , 17 angd the nose pl.ate 14
to th@@ﬁ?@?@iﬁ%&b@bﬁ%ﬁgﬁwﬁ@ g BreceRgs trom there
| onger in the primed position. The band 22 is held in

pl ace by securing | ugs
Detailed Description of the Embodiment

With reference to Figures 2 fo 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 (sec
figures 4a, 4b, 4c) and/or a needle luer combination and assembly of such.

The sheath portion 12 compris&s 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. '



23a, 23b di sposed on opposing |legs 16a, 17a on the
outside face of the legs 16a, 1l7a. Internediate the="su"
securing lugs 23a, 23b about the upper face of the

| egs 16 1l7a.i s l.ocate

gt ae S8y Soyfé UgBob IR HrERY3 S BREE klciin mouiding
t ri angulpagcessut - out regi on which acts as a lead-in for

the trigger nechanism 13. The trigger nechani sm 13
conprises an elongate actuating lever 13 fixably

att achegh,af rfiendy g]ekﬂalé i&gl 186 ¢4 o€ tH Id8Gic@ Q0 Ha8 R dehiral knee

and having a second end sposed over the back region

of the fens20l621 depavitiag the bedd phrionedrthe degs 1621d7a2nd the front
it se arates 6,..17.in a_directi a from

each gt pegtion g&@r%&%ﬁﬁé e Wﬁ@l@ﬁ?f ﬁ?lé??g? ]\tNaim RS 16a, 172;
16, 17 anfiddagoin@Sid, @l%ﬁﬁeftﬁtQ&ﬂﬁde?ﬂﬂcéé%chﬁ'@ 6n the nose plate

tab-engagi ng portion 25 of the lever 13 is shaped a

sized t &4 emngt‘aqe thmumaébnassesmmeam iarfhe ﬁymfameem band 22

igid 24 2
i Dot | Pk Sver’ the, HRC BorBbR 03 565 1k J0a” T PRy Bt defaning and
not obsitwaid Addng BE RAREADE, Pf idchsing QetiStands® accidental needle

profile of the elongate actuator Iever 13 conprises a

| ar gﬁ erlyﬂlenﬁhataSmhrf] isoumprined @ndsmuneg aptomatig rotprn of arms
(1 14 Bl ATyl By sy

bet weenohd i BigAstin gdPagl wnn@ﬁmﬁmt isllﬁbleﬁi plaeé By @bcuring lugs
the smal |l radius 27 operatl o a user vvoul d grasp
the safidey2¥edispesed nacomogingdegsylqs 473 Ay the of the legs -

t he uppg; c ¢

5 50 bt ik W AT W e ot

f Ihnger ,le%&,hli‘mﬁtiﬁ Q@fﬁsédieleaée ?Bmsai&bminﬁmg rigig pabst24ag24b. The

t easse en the user_ then pressest e tri

the prdehs b formcy traangylae faheut regien ¥hi ﬂ% gggq??g—m for the

portio ging lever 13 between the release

means %ﬂ%eﬁyéghe%%?eé the tabs 24a, 24b, the engagi ng
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 &

- 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



portion 25 is progressively securely | atched between

and. under-each leg 16a, 17a in a position imedi ately:_
bel ow the tabs 24a, 24b. In this, the so-called prined
position, subsequently applied |ongitudinal forces )
act i ng voderside ofdbeagtiiating lever\i3| i dishossd hetweqnols epgaging portion
to flex.0u rdly .an ns . e needle for use.

Per f or ﬁﬂhﬁﬁﬂﬁﬁ ? e Fﬁ%n?pséiﬂ%%ﬂtinuing such

| ongi tudi nal application of force along the needle

' .the | 1 17 .t | t t .
i RSt et e T S By i
porti Oy gm, g&ﬁi@gdﬁ%@@ﬁﬁl g?%‘“lév%?l?%b’feelﬁe k@érpARAing rib 28

position an up, S own resilience, out
of thewhiiyt aff thelsamiedijne having a fimger,oonyithe undeasids of dlee assembly,

acting on the pose te, 14, is renoved, t.he .needle
retr agf‘@)}m{% fgﬁf’{?ﬂg*’%? 'when the yser then RrAsses 3“&%‘” ’ t&‘? pressure of
plus t Ei?cha?tﬂl%rﬁgnt beRds 2Be SBHRS Reor] @FSthd Gactubfing dever 13

automatically close around the needle until they are .
once nbetweem therweleasomedny2t and sepastestihgnbs 2a, Bhytha cagaging

| oo CBRAARS 6 prolmesaeD oy, Mhsd BewhEh pad yder,cpsh log 162,
be repjshe ﬁ%@%ﬁeaamyaaw@ﬁwmlzabx o be

exposed. The doubl e-curved profile of the trigger
mechani sm 13 gives it in-built equilibriumretaining

the r ive positipons between the en i_NGs: .
above%;@ﬁég?@ﬁﬁ@ﬁ@%&?“ﬁ%‘@ﬁg@é&gg@g he SIL Ve yforces
| eads 4cBfy Whahe h8se plafd REWIN chife thdRgasisehlty IR dubwardly and

perform an H;Ii;ctl on. In other words, he will tend .
nat ur ainsheatly theoupedter firyuser Resformingathe dnjechiem (4 cappuing such

t hoi.f f ds,. 7 ' -

ot hor ae i BBfcaior of okt A8 neddR, £id] YIRS W lcgs 16, 17
movenmgpt fexf td @Nmakin@itn ipositiop andtthe dchmtingdevet6l3 engaging
17 is_nzggqt;ot%% fur}_qtf;arsecijommagé% pre i‘l‘%ﬁ S t‘tgqeigp:ec} rises up
engagi ! ﬁh%_ : Soah P‘P}Fﬁi »
tends &ﬁfigﬁfr#ﬂ[%?ﬁeeﬁtgg%ﬁstthgfleéshe legs 20, 21

and the centre o

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 rétaining the relative positions between the engaging portion
above the release means 24. Its 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.



The end profile of the engaging portion 25 is so

shaped- t.o.separate the arns 16, 17 evenly whil st

retaining the geonetry of the tegs 16, 17 - if the

centres of the legs 20, 21 are . not Kkept. far enough

apart orf@elBgeshbas FNHAYE @oﬁ@ﬁﬂ%‘ﬁ‘ﬁﬂge?‘g PaReS-and

hi nder novenent but the present configuration ensure

both legs 16, 17 nove apart equally, The end profile

has a sQherdesmefafd éngagingandvemseat of portighs asHb sehpigs His legs 16,

portion_ _25 is |latched in the pri I, ] drfion 25 i
suffi ci éﬁtlscquélértgﬁcgﬂgﬁ“r Q?WEW eﬁég&?%ﬁ%é%ﬁ%@ﬁ%fﬁ on e
i npact i DecHeRGnio d SEREd PREHIGCEE thiretaimindine Hid emniras bf Ehe legs 20,
enbodi ne% (Figure 5c)ﬁias;f i s so shaped and sized to

enbr ace21 had tiwashize oféhe nesddle;r estri cti ng novenent of

the needle; this is also advantageous in its own

right. The curvy profile of the actuating |ever 13

conpr i Sgfe LHO proilk of tid §ifig PoftivnVes it soashiapes] @6seperate the arms
prevent the |ikelihood of plastic creegglgi Vi tlge . tr
assenbl V6,110 evenbyriwhilst reteining the geamety et balres ratfythe centres
assi st t ri ck [ ufEhvé a tendenc
amal | cr OF G JiHe 0 2R o B9 bheh Ber SSg Ko a tendency
wor Ki ngieeroak Ghd tHiRieh extReméat Wittthe tpbesemngmadiguiption eosare both legs
25 a low profile. The strengthening rib, 28 limts the

def or mat4,di meveaaperteaualsl shape trigger 13, in use.

It permits deformation in the first curve 26 which in

turn assists spring- back but strengthens the second .
curve 27hd @d proild lng atsqeared véfifeortt end, sotthat whegdhe pgagmg portion

portion 25 downwards rather than forwargds. ,8 i

1" aabiylaol ahe qums GoRtion et I iy parine B the needle
hypoder Ji e Y i { agen alternative
mechanit?nﬁﬁ%?c%@ﬁ%n%%%%éﬁegﬁfmw ce tgn

i ni ti at@nbddiinbet Figlreadd)iings b shiapechandiisige iougmbmge the needle
f1 exi ng opposed needl e- sur,r di ng,l egs. a f .
g b S nfele, oottt SHd gl s, YA, LiARGus in it
rmverrer}}w.]pﬁ'bﬁg caused by the

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. Jt 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.



interaction of an operative portion of the trigger
mechanismw th the arns; characterised by the feature
that, when such novenent occurs, the said operative
portion interacts with the arns in a manner which
positively retains and | atches the said 10 portion,
-and said arns in engagenent. 2. A device according to
claim1 and in which the co-operative retained
engagenent is automatically released as the user
progressively extends the needl & to perform an
i njection; and the said operagmmsporti on then
automatically noves out of 15 the way of the arns so
as not to inpede the subsequent return of the arnms to
t hei needl ez sur di cl.osed -nqgsi s ;
needl'e is 'Staﬁg'r ac{e\/\/lg#égf tu ga?’let hlg i %ﬁug@tﬁl o%lﬁ?smggenriﬁtrgggeﬁ’ _ tmd
3. An6&pbratngs tripgad medhanism olldtimvlieroactivated pridiesherdsiige to initiate
t he operative portion of th 20 trigge hani sm,.
Bt i aareening of tiierde Bt BY IGERE OWBRTLATER LA pHne legs away
ar Megof theheBRY h6E BCHRAMaPpritHing And Y- Mdxiy @b veneht beingcaused by the
whi ch sal d operative primng portion has a . i
doubinterastion eof pr ofpietative cposkion; of| thadtrigeers @echapiyy ¢ wigh| (he arms;
to push jt. down..in t ! 4oV IRVAR¥ :
t han” YoF £e\/\/fich% llayn qehfggtagnglgglﬂ%ﬁ%g?ﬁ%ﬁveg?&?he n’eeﬂgelt Eﬁ 4 Operamfe
axi sportidtbinferacl vigithe amade o niinng vehichgiositivels retaigs and latches the said
which the nmaterial _properties of said operative
IBortR%W%F@Wﬁwgﬁ?@eF%gi on of the curve deforns
nore than the other as the said operative portion is

pressed i nto engagenent. A . . . .
2. A device according to claim 1 and in which the co-operative retained

engagement is automatically released as the user progressively extends the needle to
perform an injection; and the said operative portion then automatically moves out of
15  the way of the arms so as not to impede the subsequent return of the arms to their

needle-surrounding closed position when the needle is withdrawn after the injection is

completed.

3. A device as claimed in claim 1 or claim 2 wherein the operative portion of the

20  trigger mechanism interacts with members operatively connected to the arms.

4, A device according to any of claims 1 to 3 in which said operative priming

portion has a double-curved profile so as to lead a user intuitively to push it down into

the arm-needle assembly rather than forward in the general direction of the needle axis.
25

5. A device according to claim 4 and in which the material properties of said

operative portion are such that one region of the curve deforms more than the other as

the said operative portion is pressed into engagement.



