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. NEEDLE.REMOVER Field of the Invention 5 The invention
rel a syringes used in a nedical environnent and
Hmmmmﬂﬁmamﬁmtularly t he di sposal of said needles after
pital, clinic etc, In particular the
i nvEmibn relates to a device and nethod for safely
di sposi ng of associ ated needl es. = Background 10 The
probl em of safe dispo E nd nore
particularly needles is well established for the
control of accidental transm ssion of blood borne
di seases not to nention injury, hospital personnel as
ield ofabe tragpmsi bl e for the renoval of waste
products. 15 Wil st syringes used for recreationa
drug use have their own particular problens
associated with safe disposal, in a nedica
s envi “i’ﬂ Y}?ﬁfe%@étéx I8 Ss i rﬁefd‘?%ﬁ%ﬁktd&ﬁniéﬁ? Cﬁl
aSSOCIa me of s rlnges an needl es reqU|re
Ni.f | gant It~ woul 1 rab
R *Fdlsspe @;“F?lnas%d‘%snéteﬁgsee padtosBld Gl Y L pagtcutar
ach pose different typ oblens The syrin
CURGEHoR FRAtRRed gl“iﬁt‘?féfgfgffﬁe yd’l‘%’ﬁ%@% ‘%FSSB G%éileedles
chem cal conpounds whereas the needl es have the
greater problemof needle stick injuries requiring
greater caution in their disposal. The disposal of

Byekignges

The problem of safe disposal of syringes and more particularly needles is well

established for the control of accidental transmission of blood borne diseases not to
mention injury, hospital personnel as well as responsible for the removal of waste

products.

Whilst syringes used for recreational drug use have their own particular
problems associated with safe disposal, in a medical environment whereby syringes are
frequently used, the associated volume of syringes and needles required for disposal is
signiﬁcant. It would be preferably to dispose of used syringes and needles separately as

20 each pose different types of problems. The syringes without the needles merely need to
dispose of unused chemical compounds whereas the needles have the greater problem of
needle stick injuries requiring greater caution in their disposal. The disposal of syringes
still having the needles attached, however, requires unnecessary volume of refuse as

sharps containers fill quickly because injections have to be given on schedule. For
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still having the needles attached, however, requires
unnecessary vol une of refuse as sharps containers

fill quickly because injections have to be given on
schedule. For 11121121121 111 ML VILLE VILL VLT LT
111 *@&00002* 2 safety reasgns, the sharps container
must be replaced when half full. As there is not

enough manpower to replace frequent]y and tly, .
FRASIY T FRSEF ETREN SOBIRIMER MUY e YFPlaf%ﬁil Shieha fufl Ko theffeis not
extent that needl es point out dangerously at the

opIEh MANpoYAsedariAtd 1§?quen'tly prsLiprempdly shasliheare worksnd eftan fill it to
solution to be able to divide the two into the nore 5
dprrioptd tht exdnsthaisekedleopoiat ogrdangevousinstthaopgnigg. Sloasqusently,
container for the needles and a bio hazard bag for

{tReousY bé AGRTe eddnbMidaliBaILgdY o HeliBlhosRVigagrRBintBHIRCASE
puts the healthcare worker at the greatest risk of

3 1] [ i |: e i .

e B P NS R it ancs P Map s (fhe hR1IE3Ra a bio
ei.ng. harrgw, i.s easily mssed and the needle wl|
g?zlaggbagta%{eg}eisﬁﬁggeshol ding the cap. 15 Apart fromthe

i nconveni ence of having to separate the needl e and

syringe after every use, it does neverthel ess pose a
hazard for a needle stick injury for said renoval and

so wi URbutungisly, greglisangagemest prosesstiputsdpa healtheare workestat the
practical. Alternative nethods include cutting the

peedbtaiskroadigetting psigkednJepigsliyydrear sROWgLputitht ¢apeback and twist to

shear type arrangenent. However, this does require

bigtdpapattdseadid. THRPEbINEnGrBALi€Easto mpibRY iahy tHerheB®le&Vill prick

throw ng away the syringe and needl e attached

the finger holding the cap.

Apart from the inconvenience of having to separate the needle and syringe after
every use, it does nevertheless pose a hazard for a needle stick injury for said removal

and so without the proper method, such separation is not practical.

Alternative methods include cutting the needle from the syringe using a
guillotine or shear type arrangement. However, this does require both hands and
therefore greater complexity in merely throwing away the syringe and needle attached

not to mention the potential of the needle flying off in an uncontrolled manner.
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not to nention the potential of the needle flying off

in an uncontrolled manner. 3 Alternatively, an

el ectrically driven nmechani sm may engage the needl e

and rotate the needle or syringe relative to the other
portion, and so renove the needle from the syringe.

G ven the high volune of syringes within a hospital

envi ronnent,, uch devices.may be re red

whi chANBHREVYE %Wt%@%@rlgmec ISR ey £ngnss thnqeflgand
coul d be used singl e-handedly by a user, mhlch IS

radate thansegle or ausiggsrisiative torfhe athsoporsionprandsp yeraevasha peesle from
to both luer lock type needles as well as slip tip
thebytiyge Gremdhe bighbelumxsof sydingest wigkio rshosfital Andrdnineang mbany of
type of device is that disclosed in US Patent No.

SR H3dides MBE be BRI vhidhiwarld 68 batheuibembper at ed

herein by reference. Here, a syringe having a needle
attached may be inserted within a device having an

i nclined netal menber with a slot attached thereto.

! nse”l'llus a CVlC€ ﬁ'la FN%ePY

needl & en§ages Fé(c%rull g e{]%]e sm ﬂe?r}/deﬁlg/cqz a use{ \pmﬁn s TS r!:]latlvely

ace and so, all t he ser to.ro .
E’WP‘H‘@@(@\R;H plsp isbrp @g.aﬂ?m ?rpeb%éltﬂrlm% tx%ednqeﬁleﬁﬁsaws'.l as slip

Thus the syringe can be separated fromthe needl e one
Hahde&yramacdies, ae mast 3dvanlaggmaissi vel y. By attaching this
device to a sharps container, the needle on
separation is free to fall into the container and so
preventing a needle stick injury. 20 Wiilst this

provi defifferchgp®obddvicesiothat didclobed iU SRAtPhtNo.1553 3231 the
the device has serious drawbacks.. For instance the

¥brfénté 8NORIcRhreSHEdPSRRAARELIN B HIBRIn&U &GS a dYPRke having a needle
attached may be inserted within a device having an inclined metal member with a slot
attached thereto. Insertion of the syringe to the device, the hub of the needle engages
slot of the member, locking the hub in place and so allowing the user to rotate the
syringe whilst maintaining the needle fixed in place. Thus the syringe can be separated
from the needle one handed and relatively inexpensively. By attaching this device to a
sharps container, the needle on separation is free to fall into the container and so

preventing a needle stick injury.

Whilst this provides a reasonable solution in principle, in fact, the device has
serious drawbacks.. For instance the wide range of syringes and needles suggest that
the slot will need to be of different sizes to suit different arrangements. If for instance a
syringe being larger than the slot device being used, the needle may become wedged in

the slot and cannot easily be removed without dismantling the device. Alternatively if
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the slot wll need to be of different sizes to suit
different arrangenents. If for instance a syringe
bei ng | arger than the slot device being used, the
needl e may beconme wedged in the slot and cannot
easily be renpved w thout disnantling the device.
Alternatively if 4 the slot is too large, it may not

fully .en e the hub d so permt rotation of the b
icpldids 5{%3 fitit Bl g theadh aic ORFFMHotER ﬂgtg.e hub
It follows therefore that this arrangenent is )
prd 80 prev e removad pf tiemeedle &ogythe gyférgeo gt fpllawg thegefore that this
several of such devices will be required to
avangenedaiseesitidted yor dentgim Szezeysing& ohpardibso wbeeratef sush devices will
that disclosed in US6202843, the contents of which are
baejuped & &domaiodhte aNsyfiggesiggce. Here a syringe is
inserted in a simlar device but instead of a slot,
screen | oaded pin engages the hub or nore precisely

the flutes that project fromthe hub preventing

rot ati,on,,of ;,the needl,e en. t i e i s . rot d,
10, TR b SRR R HRE A O RR LG, ol ien are

there is no . of controlling the  force by which the
HICHVP@F@%E%““\EA’% rﬁ{%""&?- [Llﬁ{? heéidee!s "i*?ﬁ&’&?gi”ﬂ ap WEH dpvipgbut
screwed articularly tightly onto the syringe then
iistaad of 3 s{%@ SpEggN deﬁpmwgwsﬁml@gplm@apmrﬁelw the Eutes that
ensure the pin does not skip over flutes on rotation
pfoj¢dh érogythe hgk prevemtirgaotation sf ds ndedle edhen sha 9singe ctretited.
to needles having flutes on the hub. For those needl es
not having flutes the force applied by the pin cannot
practically be sufficient to provide frictiona

resi sSTROpR bR hds6LigRE With thRMRVRe {MBanBEd!i&nd WaPLF Bshtrolling the
syringe. Therefore as with the

force by which the pin engages the hub of the needle. Thus if the hub is screwed
particularly tightly onto the syringe then there is no way of adjusting the application
force to ensure the pin does not skip over flutes on rotation of the syringe. Further this
device is restricted to needles having flutes on the hub. For those needies not having
flutes the force applied by the pin cannot practically be sufficient to provide frictional
resistance sufficient to remove the needle from the syringe. Therefore as with the

earlier prior art devices this particular device is also restricted to a certain category of

needle and not broadly applicable to needles in general.

It is therefore an object of the present invention to provide a device that is more

applicable to a wider range of needles than the prior art.

Summary of the Invention




15

20

earlier prior art devices this particular device is

al so restricted to a certain category of needle and
not broadly applicable to needles in general. 20 It is
therefore an object of the present invention to
provide a device that is nmore, applicable to a w der
range of needles than the prior art. Sunmary of the
Invention 5 In a first aspect the invention provides
an apparatus for renoving a needle froma syringe
conprising a housing; a sliding nmenber slidingly
engag&tia {irst asngcsthp invenders prieyides an appardtds fog rereening a needle from
having a recess for receiving a needle nounted to a 5
8 gynimgperongirisingasiousing; aslidind mgmivenddelirgly engaged within said
communi cation with the sliding nenber such that on
fibusihd) aitl RRdink inthinitr ARVIRE A rabiesoR rdcbi®inpOdiSded it mbilRed to a
gri ppl ng nmenbers progressively converge, wherein; the

T SQQeJE?{m%ﬁ%ﬁﬁg?mQ&%Hsiiﬁ’@&q H&Qa&&@ﬁthgheegsqiﬁﬁq%mg&ber such

conver gence of “t'He gri ppi ng menbers coi nc

tion,.on,the . needle to.qgri sai.d edl.e.. 10 In a
UL bR M e TG oot e B g0Teibe 16 Rrdthipgmsrbert

removing a needle from syringe conprising the steps .
BROErSSHY Y CORYETEC. NUSEAS (R HPRIDE MEmipesyrs pgutipnstlsugh hat a point
recess of sl|liding nenber, whilst said sliding nmenber .
pEcqnyergenge aftthgygdpring membaisobicidgs mathrreesaen or thediepdfk yo grip
engaged within a housing; biasing said sliding nenber
sod skédle Wi t hi n sai d 15 housi ng; said sliding nenber
bi asing at |east two gripping nenbers to progressively

In a second aspect the invention provides a method of removing a needle from a
syringe comprising the steps of : inserting a needle mounted to a syringe into a recess of
sliding member, whilst said sliding member is in a first position, said sliding member
slidingly engaged within a housing; biasing said sliding member to slide within said
housing; said sliding member biasing at least two gripping members to progressively
converge, said gripping members positioned such that a point of convergence of the

gripping members coincides with a portion on the needle to grip said needle, and;

gripping said needle with said gripping members.

A device that can safely disengage and drop just the needle into the sharp

container will make each container last longer and solve 3 problems:

1. Shortage of manpower to replace sharp containers frequently and

promptly;
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converge, said gripping nmenbers positioned such that a
poi nt of convergence of the gripping nmenbers

coincides with a portion on the needle to grip said
needl e, and; gripping said needle with said gripping
menbers. 20 A device that can safely disengage and

drop just the needle into the sharp container WII

make each contai ner | ast |onger and _solve 3 proble

1. Shor tagS!BrECRAFONERe pards g‘b kespesublirass “E@ﬁ?%‘?frfé‘?sg containers
frequently and pronptly; 6 2. Storage space in the

war ds to kéelsstsuntid theingkt supalyber of fresh containers

to last until the next supply; 3. Storage space in the
war d t o keSmradesphed ih-thé Wheidodeai thehelf i lzdfconriretsebefore the
di sposal conpany renoves them 5 By providing a nore
convenlentd@p&mpgnﬁﬁggqehbmmtﬁaﬁe appeal i ng net hod of
separation potential injury may be averted. Thus, the
invention allows for single handed use to engage the
needl e and unscrew if desired, w thout using a second
hand. rt ant

hand. BB bR SRR e 68%??:%86 mcthod of
sliding nemher. jnto position. Thus, unlike the prior
afmaratmpewntlg}uw%maz%ﬁ|averéﬁ49£a%§ therjavendionpdows Fy sifighs handed
mai ntai ns greater control over the process. Further,

e t@rﬁga@eﬁge nerdlagridopiserg Wi dessredswishqus gsing agecoad |han<hg

the sliding nmenber, the amount of force applied is
agpormantignthe mbérekdtebrylirteh evhas dre. neddllgss to He grippediebydieiectively

pushing the sliding member into position. Thus, unlike the prior art, which

automatically engages the needle, the user maintains greater control over the process.

Further, by engaging the gripping means as a result of sliding the sliding
member, the amount of force applied is again controlled by the user. Thus, if the needle
is particularly difficult to remove, the user need only press harder on the sliding member
to apply an additional gripping force, and so overcome a more stubborn and resistant

needle. Such control does not exist in the prior art.

In a preferred embodiment, the sliding member may be restrained from sliding
by resilient members from the first to the second position, such that on release of the
sliding member, said sliding member is biased back to the first position. In a more
preferred embodiment, these resilient members may be springs arranged parallel to the

axis of travel of the sliding member.



10

15

20

15 is particularly difficult to renove, the user need
only press harder on the sliding nenber to apply an
addi tional gripping force, and so overcone a nore
stubborn and resistant needle. Such control does not
exist in the prior art. In a preferred enbodi nent, the
sliding nenber may be restrained fromsliding 20 by

resilient menbers fromthe first to the second )

posi t il“dﬁ,ce"é Ip thp divepfion thab Q8¢¢ BF nerle Isgripgphghsivirisge be free
said sliding nenber is biased back to the first

poetate Bithin the deviee-d o peastleip resgirembtd theshdingtnkresher may also be
resilient menbers nmay be springs arranged parallel to
phwentad fremofotdtioavEd agist ihthe prdventigh afrotagion of thelstiding member,
central to the invention that, once the needle is

fHel HopSlg, dndgasidulABahSSurfdcealdng witiaihe sWllihBintenitee slides, may
device. To neet this requirenent, the sliding menber

TRYudd! gBRicBerneRt Y8 fdy bE Mkt Bk Rt theQirRShdtion 8f thd Stiding
t he er, t he

prevention of rotation o sliding ne

ousing, ..and particul anly the surface alan i C he
BRI RE: REHPALI Attt ol s Y G e

ui_des y be adapted to pernit the |ljinear notion of
g of HierhgUSingyiaieniect Wik T SLgisMenaheac | e Hnmay be directed

exanpl e includes having ribs formed along the surface
oeratieldo thepsithef the slidisg mestbeprndhhavi acgimmpdryingendneies in the
These ribs may be directed parallel to the path of

slding medibag Timesitfer thasbiding wengec onmtda ttheugb groobiesd ita“skip out”
the sliding nmenber. Thus, for the sliding nenber to

bDthateeoove NeorithdhowsiHgthndeding ncnstier o Belinadé fro@f relatiely rigid
groove. For the housing and sliding nenber to be nade

faMalsebihia¥ 8hd plagicdalufmBliehiRbel, BHSR Ry Maikdly %iven the
pl astic, alumniumor steel, this'is very unliKely

CHIMRRIY 186 fof RS Aokl it Pio9NzaRe hevdfl ved with
renoving the needle.

In a preferred embodiment, the sliding member may be substantially cylindrical
in shape, fitting within a circular orifice of the housing. Further, the sliding member
may have an internal void with inclined surfaces on an inside face of the void. This may
have the advantage of bearing against the gripping members, such that as the sliding
member slides, the inclined surface over surfaces, may act as a wedge, progressively
forcing the gripping membgrs inwards toward the point of convergence. Thus, in this
embodiment, the sliding member acts on the gripping members by progressively

wedging the gripping members to a point at which they contact and grip the needle.

In a preferred embodiment, the portion of the needle gripped by the gripping

members includes the needle hub. Alternatively, the gripping members may grip the
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In a preferred enbodi nent, the sliding nenber may be
substantially cylindrical 15 in shape, fitting within
a circular orifice of the housing. Further, the
sliding nenber may have an internal void with
inclined surfaces on an inside face of the void. This
may have the advantage of bearing against the

gri ppi ng nenbers, such that as the sliding. nenb
aeqdipeshalty Wehilsteanfior may be radudred v doing ﬁ@ae&f@@n&ﬁyhea%haﬁd@s the
a wedge, progressively forcing the gripping nmenbers:-
pdneatags of piearding herepisr Fengdf ofowemar gendech tTigae, in this
20 enbodi nent, the sliding nenber acts on the gripping
menbers by progressively wedging the gripping nenbers
to a point at which they contact and grip the needle.

In a pep é:ﬁi"ﬂ%&n aEadi sreetdle IRVB1RAT the @ApFih %H&@selgh?engage or
gri pped by the gripping menmbers incl udes ?he need

EHP the/'N tb“:%)rf 0 ax#e\égfe%’}\ﬂ atntﬂﬁ)bgrr 6@&#@%11%5‘%(3 F5r iEMné&, hpr t}ﬁ]% having

needl I'st cautlon nay required |

ﬁﬁ%@%&w’ ingrféﬁ’lﬁtb?&ugf WG R %ﬁivrgtri”pﬁwv?nd%ﬁgéea £ lper tock

Dependi ng, on the type of needle involved, the grlpplng

the gripp! '@rf@%‘ﬁéeréfnaYS’“g?&eﬁh?%é]‘ﬁﬁb of the needle in
a nunber of different ways. For instance, for a hub
having flutes projecting fromthe hub, which nay be
used to grip when unscrewing a luer lock needle, the
gr i ppAhgrnaavdigrssmeayedngdg aottHaes eudhl flittess and so the gripping means
Alternatively, sone needles do not have such fl utes,

aafl bs @dified @rreata g fii@ el fotd@ toae MM inbaRi esledddge it. The
provide a frictional force to the hub in order to

SpIARaGs éJcordTﬁkqo aﬂp BAE BF e p‘f“&@@ﬁl c[hgmg QuisEPdin Qlﬁbegrﬂ; geembers

precedi ng clai ns, wherein'the grippi ng menbers

o0 R e 10 Wa, b QatRiclibh ct i on.

In a preferred embodiment, there may be a pair of gripping members, or
alternatively four gripping members. These may include lever type arrangements,
whereby each member is anchored to the housing, with the inclined surfaces of the
sliding member contacting an opposed end of the member and sliding down the
member, whilst pushing the member towards a point of convergence. Said point of
convergence may be at a centre line of the sliding member, in the circumstance of the

needle being inserted into a recess of the sliding member which is centrally located.

The gripping members may be formed from a range of materials. It may be
advantageous to use a material that increases friction, for a better grip, at the portion

that contacts the needle. Such materials may include visco-elastic materials such as



In a preferred enbodi ment, there may be a pair of
gripping nenbers, or 15 alternatively four gripping
menbers. These may include | ever type arrangenents,
wher eby each nmenber is anchored to the housing, with
the inclined surfaces of the _sliding nmenber
contacting an opposed end of fhe menber and sliding
down the nenber, whilst pushing the nmenber towards a
HHFeite. pelypisHaas giend Hernaiyely.fdrohrolefin may ke dregesvel agHYPPE or
be at a centre line of the sliding nenber, in the
polypiopplensmice of the 20 needle being inserted into a
recess of the sliding nenber which is centrally

| ocated. The gripping nenbers nay be fornmed froma
range of materials. It may be advantageous to use a

mat er jhayl Btlseful € 883 $he ddvideit® B coht@ined aR@HidRE sd'td B container
at the portion that contacts the needle. Such

gﬁ{ gtlf .tiﬂ})sc‘“sﬂg%s’i’ %h%ggﬁ\éér‘ag@ fl@édﬂ%} %c(éil nate(:t‘cr. 3l tﬁis%Hﬁ,hth@ﬁousing

I cone, ' pol yur et hane et c. tively, a

ol yol efin be .used such .as HDPE or | ypr opyl.ene

v bR St ulBa PSS G e otare meb e SirteqaR place
and pore so, to a container 5 that contains "sharps”
BiGehiitbigtoplaapRsahansendged insysing gtegierencaftt hi s end,
the housing may be connectable to such a contai ner,
either integrally noul ded, screwed in place, press
fit into place, or perhaps wedged in using an
BritfDéseripticreof Ditawilytsi ef Description of Drawings 10 It

wi Il be convenient to further describe the present
invention with respect to the acconpanying draw ngs
that illustrate possible arrangenents of the

i nveniivaN-be olnient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figure 1 is an isometric view of a needle remover according to one embodiment of the

present invention;

Figures 2A is a plan view of the needle remover of Figure 1;

Figure 2B is a cross sectional elevation of the needle remover of Figure I;
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arrangenments of the invention are possible and
consequently the particularity of the acconpanying
drawi ngs is not to be understood as superseding the
generality of the 15 preceding description of the
invention. Figure 1 is an isonmetric view of a needle
renmover according to one enbo I ment of the present
invention; 20 Figures 2A |s plan view of the needle
Figves o 1pp cmsg&#@wal teyiioa 02‘3 jliding mesber g the prgdle remover of
el evation of the needle renover of Figure 1; 10
Figyoe & 3A is a cross sectional elevation of a sliding
menber for the needle renover of Figure 1; Figure 3B
is an isonetric view of the sliding nenber of Figure
3A; 5 Figure 3Cis a further isonmetric view of the
$ldusd 79 i9BNREH @k Vidvabf Bie 3N inE intidiRr 4£\F ighreddn ;i SOMetri ¢
view of a gripping nenber for the needle renover of
Figure 1; 10 Figure 4B is a further isonetric view of
t he gripping menber of Figure 4A; Figure 5A is an

FERBEAC 5y e om0y RSBA8 s PEF OGRS

|sonetr|c vi ew of the upper housing of Figure 5A,

Figure 6A is an isonetric view of a |ower housing for

the needl e remover of Figure 1; Figure 6B is a

Figurhéh is sonsemetie vieeweiof giipping owmbentashageedie emgyerof Figure
6A;

1

Figure 4B is a further isometric view of the gripping member of Figure 4A;

Figure 5A is an isometric view of an upper housing for the needle remover of Figure 1;
Figure 5B is a further isometric view of the upper housing of Figure 5A;

Figure 6A is an isometric view of a lower housing for the needle remover of Figure 1;
Figure 6B is a further isometric view of the lower housing of Figure 6A;

Figures 7A to D are cross sectional elevation views giving sequential process steps

according to a further embodiment of the present invention.
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20 Figures 7A to D are cross sectional elevation views
gi ving sequential process steps according to a
further enbodi ment of the present invention. 11
Description of Preferred Enbodi nent Figures 1, 2A and
2B show an assenbl ed needl e rﬁnover 1 ready to be
fitted to the opening of a sharps container or other
cont ai ner for receiving used needles, scalpels 5 etc.
Peswiptign of Beefermadembedinentyj s enbodi ment of the present
invention is adapted to nmount to the sharps container.
I n other enbodi nents the needl e renover may be
integral with the sharps container or nounted in a

di f f eFetesnigBneand ZRislivvasn asssmbid netdie eadoan It deedy to be fitted to
housi ng 20, 30 or a press fit. 10 The needl e renover 1

SRNIPehing Df haPP e6nthidESbNEthetoafitheR fb0/BdiviRg WSédBeed (s, scalpels
The upper housing 20 includes screw or bolt holes 7

ﬁxg.d HNRBuI G ?{Pzgﬁhﬂeémﬁdaﬁneﬁt"kgAt"BQLB&%%ﬂt ﬁivﬁﬁ% f:shadapted to

ve cooperat I ng gé portions roug
not o e _renover

the bolts fit to |y ..mount, the needl I

STEE UkarstP e r T P g T RCAL TERbver may be
connectjon between the %?per an ,Iome&_housing 20, . 30.
earg) Wit e 3aspiySuEHBE OMPHNIEH & AGUEFTE! BRRMENtUChAy, 2 screw
30 is a sliding nenber 10. @To bias the sliding nmenber
thieadeondhe haysing s 38 ore@sasediti nt er medi ate a | ower

portion of the sliding nmenber 10 and the base of the

| ower housing 30 so as to push the sliding nenber

upwards. The sliding nenber is held in place by a
f | angghéaeaatd rebfover 1 comprises an upper housing 20 and a lower housing 30.
The upper housing 20 includes screw or bolt holes 7 and when mounted together the
two housing elements have cooperating flange portions 8A, B through which the bolts
fit to not only mount the needle remover 1 to the sharps container but to also maintain

the connection between the upper and lower housing 20, 30.

In sliding engagement with the housing elements 20, 30 is a sliding member 10.
To bias the sliding member there are springs 3 located intermediate a lower portion of
the sliding member 10 and the base of the lower housing 30 so as to push the sliding
member upwards. The sliding member is held in place by a flange member 13
contacting the upper housing preventing the sliding member from exiting the housing
elements 20, 30. Also located within the housing elements 20, 30 is a gripping

assembly 40 which has members in sliding contact with the sliding member 10.
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20 contacting the upper housing preventing the sliding
menber fromexiting the housing elenents 20, 30. Also

| ocated within the housing elenments 20, 30 is a

gripping assenbly 40 which has nenbers in sliding

contact with the sliding menbgr 10. 12 The entry

orifice 5in the sliding nenber 10 receives a syringe

havi ng, a needl attached thereto. The | ower housing 30

f urt hdhe AR 8H %%(? in g Sl?lndéf@ gempgr Loteqsives %h@yralgerk@é@gé needle
to fall into the sharps container follow ng renova

fitaphed trerefgy i hgelowenbeusing 80 fortlear dtap @n axft erifecente &l rermitting a
renmover | permts the renoval of a needle froma
syadiengefallSnwi thé ehidrpd corgainecfotib addg feyndvhkefromethe apmdngeo Thus, the
preventing needle stick injuries. The individua

BHUTRGNGIE BF SheTHEIINY rdtibveR el paadisethe Qﬁﬁh\b%l of WidebdlBOoR& syringe
described with reference to Figures 3 to 6. Sliding

OB & dirkOt édﬁ?&ek‘ﬂ')e fhellR&r a‘?lrats@f)r&{fehflh é:ﬁ R dhk ‘ﬂggh%sm ITE 2

the syringe having the needle attat s pl

sliding nenber 10 10 is generally cyllndrlcal in

shape. To prevent rotation of the sliding nmenber 10

there_ are, included grooves 16 placed around the

per i phBF yndiyiduple cgmpg‘?eﬁ e U ghe red g Feaave | will now be
parallel to the |on |tud|nal axis of the sliding

fesetibed wih refpsgee (griogwres3 166. Sbding spomker il 8 inglydes 2ls: entry orifice
posi tioned on an internal bore of the upper housing 20

b nhrougihimbich thdeyrgige diamgpgriberberdle fitdchedsis phaedr dihegliging member
engagenent between the grooves 16 and ribs 15 25

P& isgeinsral liy ReRdrieay @rgbape. 0To phes rotitiog ofefEgidinkGné&tiber 10 there
prevents rotation. The sliding nmenber 10 further

hreCinbidasd %r&lvb’sr ab i fl¥ce@f arb @REARESeribhery 18 {He stlffaﬁ@)ﬁ"l%ﬁlber 10 and
One category of recesses includes holes into which

§i‘?§dt&9}§ar§llfﬁ't$ thS RnE@indINRYs 8f Be sTi8REREMES 07 Ofhese grooves 16
1 ng during conpression. The second category
EJI‘?JSHQ}%StOSIJib%tZ% ;;Ioémoned on an internal bore of the upper housing 20 into which

the sliding member 10 fits. Accordingly, engagement between the grooves 16 and ribs

25 permits linear movement of the sliding member 10 but prevents rotation.

The sliding member 10 further includes a plurality of recesses 17, 18 in the base.
One category of recesses includes holes into which the springs 3 fit, so that they are
restrained from buckling during compression. The second category includes slots 15
into which the gripping members fit. The slots 15 act to maintain the gripping members
in an upright orientation, preventing lateral movement. Each slot 15 includes an
inclined surface 11 against which the gripping members bear. Further, an enlarged area
having substantially a vertical surface 12 is located adjacent to the apex of each slot 15.

The inclined surface 11 is arranged to contact the gripping members 45 and on sliding
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20 into which the gripping nenbers fit. The slots 15

act to maintain the gripping nenbers in an upright
orientation, preventing |lateral novenent. Each slot 15
includes an inclined surface |I | against which the

gri pping menmbers bear. Furthe[, an enlarged area

havi ng substantially a vertlcﬂ surface 12 is | ocated

adj acent to the apex of each slot 15. The incl.ined

ggvemer of the $1§i"s&mslﬁa@dl O RyogisRRI VALY ComvETggrthp BTpRINE members 45 to
menbers 45 and on sliding 13 novenent of the sliding
apaineat vbichribey e thedhup afonnesdigeinsdried gnsigpiheglidingeember. The
45 to a point at which they grip the hub of a needle
pripging etnibess 4feart BRapged ital ifin gvithianibe fenlafded argy. | Thel vegtical surface 12
menbers 45 are shaped to fit wthin the enlarged area.

dhee $Bdihk GRImberN b aChagedl sueh thdd rovem@hit tREIRIBKg ABmb8r no longer
shaped such that novenent of the sliding nenber no

RERREE S AR GORTLAERL L R BEAR ssposin
G A o 5 B S A e 1 i
includﬁw%a channel 14 which fits within an exi

PSMbEHRrter ipeludss 4 haOngh 14 vhich i phhi anﬁélteqarteorm hich further

6 of the |ower housing. 10 The gripping nenbers 45 are
frtsuwithinl the e ovifica 6z0f skadowgr housingnpri sing a ring 47
for fitting within the | ower housing 30. The gri pping
menbers 45 are pivotably connected at pivot point 42
to the ring such that when the gripping nmenbers are

bi aselthe pAppiRe neabéay 454t nRinkdd Withih 9n asdeh¥ealo E&h@:hlgfﬂg a ring
rotation about the pivot 42. The gripping assenbly 4

m’ﬂforbﬁttﬁ‘iﬁ Wﬁlﬁlﬁghé‘llé)wernmﬂsgl%dwm e oy ﬁ\g hERABRR 45 are plvotably

naterla sui table for 15 gripping su

i PE@ Ry ﬂ)ﬁafgl i o%% Bhb %ﬁciﬁh@@vh&’r{s afﬁ\é g@?fngk}%mb are biased

I ent” po such materi e pOSSI

f%nt?le \%nverge t pont sfaggcqne%d tthr%ug# roltzlit?o% é‘t\)%u%( fhe pivot 42. The gripping

assembly 40 may be an integrally moulded member made from a material suitable for
gripping such as polypropylene, HDPE or other relatively soft but resilient polymer.
Other such materials are possible and will be envisaged by the skilled worker.
Alternatively the ring may be metallic with polymer gripping members 45 connected

through some mechanical engagement at the pivot point 42.

The upper housing 20 which may also be referred to as a CAP fits to the lower
housing 30 in this embodiment, fitting within the lower housing 30 in a sleeve-like
manner. The upper housing includes a flange 8A which corresponds to the flange 8B of
the lower housing 30. Further located within the flange 8A of the upper housing 20’ are

bolt holes 7 through which the needle remover 1 may be bolted or screwed into the
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Alternatively the ring may be netallic with pol yner

gri pping nenbers 45 connected through sone nechanica
engagenment at the pivot point 42. 20 The upper housing

20 which may also be referred to as a CAP fits to the

| ower housing 30 in this enbpdinent, fitting within

the I ower housing 30 in a sleeve-like mnner. The

upper housing includes a f]ange 8A which corresponds .

et SontpiRRH e ‘é@ﬁa’f a bare Qfother umpstdionNging 20 pisy {9sated ribs 25 to
| ocated within the flange 8A of the upper housing 20
gereespoiyl to the Besves thelohgpliding srembee | hebetherrthergielocated a lower
may be bolted or screwed into the 14 sharps

- pontiba 2@ ef the\Wppht howsingP0eagainst Wiich thgefl anige U 3 iofi the20idaganember 10

| ocated ribs 25 to correspond to the grooves 16 of
téiftadts Wb theBHARS mekber N bigéed UpRAFE ByStht Geied. a

| oner portion 22 of the upper housing 20 agai nst

whi ch the flange 13 of the sliding nmenber 10 contacts
when the sliding nenber 10 is biased upwards by the

springs 3. Figyres 7A tg D sh the sequenti al e

h T obBIg"A et argvelerPaerlar Hspy Ty BT CneelSPS from a
step invelves inserting 60 the ringe 50 intg the )

Siriies B e dasistigy el eFing g0 HicBned 80 it ha g orifice 5 of

initial position the sliding nenber 10 projects

thsvididing memben khelnHbissnitigl psstiranths shiding Joembar dQgiojects upwards
bi asing fromthe springs 3. In this case, the 10

froanthe ho8sing elements| 20030 ghnoeglobrasing fiom derdpaiogs %d i thikease, the
| ower portion 22 of the upper housing 20. As the

SynidenpE of thel $1krd AEmMbENS iwl dositaeg withndBenovkér paationi2bed the upper
downwar ds agai nst the resistance of the springs 3
ﬁguﬁﬂggbj:he gri ppi ng menbers 45 to contact the sliding

As the syringe is inserted, the sliding member 10 is pushed downwards against

- the resistance of the springs 3 causing the gripping members 45 to contact the sliding

member 10 along the inclined surface 11. The inclined surface 11 bias the gripping
members 45 to converge inwards towards the hub 53 of the syringe. The internal
surfaces of the sliding member 10 are arranged such that at a point at which the gripping
members convefge coincides with the hub 53 of the needle 55 and so gripping said hub.
Further the gripping members then fit within the enlarged portion of the slots 15 within
the sliding member 10 such that the gripping members 45 no longer converge but

maintain a position gripping the hub 53.

In this position the needle is fixed, preventing rotation whilst pressure is

maintained on the sliding member 10. In this position the syringe 50 may be rotated 70
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25

15 nenber 10 along the inclined surface 11. The

inclined surface 11 bias the gripping nmenbers 45 to
converge i nwards towards the hub 53 of the syringe.

The internal surfaces of the sliding nmenber 10 are
arranged such that at a point:ﬁt whi ch the gripping

menbers converge coi nci des mﬁ the hub 53 of the

needl e 55 and _so gripping said hub. Further th

§lathsi tagherpeaside §n<? Huis work fige fiom the aeedly é?géaswq pgoted that
of the slots 15 within 20 the sliding nenber 10 such

wihgther bhe neeidipShgs meornteds tos rensyringa gk vieomeargleckor press fit is
mai ntain a position gripping the hub 53. In this
imateriainottheinvestibreas the et @d thepgyeimga ag gotaat aifficently to unscrew
whi | st pressure is maintained on the sliding nmenber

81{3 nebdle tab ir&quired ok Eﬂﬂldehﬁlfﬁéiéﬁtrmﬁt@l@ of B NEnEOERRA td the needle
relative to the needle and thus work free fromthe

Eﬁ%cﬁmﬁﬁls AeEdlgl? %ﬁleggrl %?pqs%@%tﬁ \gﬁ%g hRe OHC':}E Hggﬁglré?nover 1

S nDunted to Vi a uer

f9.4 |nve
BiSEdint S i ermbaFIE Rt Bow i@y e p QMRS b7 o ﬁ%oualﬁw of Hhg needle
needl e as required or provide suff|C|ent rotation of
phdo thersyHpee PRl St %“‘Flﬁélpﬁ@édp%m@erf §° §anyist o fe needle, the
needl e fromthe syringe, ress fit. Thus, use of
nerdlaesaiver | smos dimited ta@lt,ecﬁi:da quhq neadhd er hapips dhargnippingmembers
not limted to a single type of nounting of the needle
55l pogrdseivelyrdongergd QntilFeontdeeis, make dridesogrott pgjuiringne sgpeifs size to
45 converge on the needle, the needle renover | is
RAbichl ihel Aegdliet @RmioRer & Zdpadd. t hefonead | thereford Wit ae B&dle remover
gripping menbers will progressively converge until

GQBIARS td ﬁle'ﬁgﬁnﬁﬂ%lﬁﬁ)nn@tadﬁﬁ%lb kd BGn@hSWREH fange §f §)ermges than
to 1 o which the needle renover is adapted. It fol

Eﬂz%efc%@nh@gho}m needl e renover according to the

present 1 nvehtion is adaptable to a nmuch w der range
of syringes than

As shown in Figure 7D on demounting of the needle 55 from the syringe 50, the
syringe 50 may be removed 75. As the syringe is removed, the force on the sliding
member 10 is also released, allowing the sliding member 10 to return to the original
position. Because the vertical surface 12 of the enlarged portion does not immediately
release the gripping members but permits a short “dwell time” as the sliding member
moves.upwards, the syringe may be removed with a shbrt delay before the gripping

members release the needle 55 allowing it to drop 80 into the sharps container.
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the devices of the prior art. As shown in Figure 7D on
denmounting of the needle 55 fromthe syringe 50, the
15 syringe 50 may be renoved 75. As the syringe is
renmoved, the force on the sliding nenber 10 is al so
rel eased, allow ng the slidingsnenber 10 to return to
the original position. Because the vertical surface
12 of the enlarged portion does not immediately

“the gripping nenbers but pernmits a short
"dwel | tinme" as the sliding menber noves upwards, the
syringe may be renoved with a short delay before the
gripping 20 nmenbers release the needle 55 allowing it
10 dr @ apParatiis dort lemos m@rapteedle fioh BeYringtTomfprisiagAl V5 :
I. An apparatus for renoving a needle froma syringe
conpr hbigne:a2 housing; 5 a sliding nmenber slidingly
engaged MAt%In sai d housing, said sliding nenber

- havi ng sﬁdlhgﬁﬁﬂrcbef mdlﬁ@? %hé’d&gg V\;lﬁl?n &?@ﬁ%& @Hzﬁ& @ﬁdnBQ member

t he syring east
conmmupi cation with the.slj| dlqgﬁnenber ﬁﬂ% t hat on
&

sl'i di Ay PHETSETdPhEF RS SR Rrsdls mopnted SHIPES: he
gripp |ng menber.s . progressively converge, wherein;
the gfllEit Ay BupRiBg @embérsdagpmwtlem htthea%hdango@rcwber such
of convergence of the gripping nenbers coincides with
a por thaben glrdingthe sbdini enanobeg withis thie dionsinglite grippingimembers
apparatus according to claiml1, wherein the sliding
nenbeprogessiveigcohveege, wherein;

the gripping members are positioned such that a point of convergence of the

gripping members coincides with a portion on the needle to grip said needle.

2. The apparatus according to claim 1, wherein the sliding member receives the
needle whilst in a first position, said sliding member selectively slidable to a
second position, such that the portion of the needle is coincident with the point
of convergence of the gripping members, whilst the sliding member is in the

second position.

3. The apparatus according to claim 2, further including resilient members to
provide resistance against sliding of the sliding member from the first to the
second position, such that on release of the sliding member, said sliding member

is biased back to the first position.



needl e whilst in a first position, said sliding nenber
selectively slidable to a 15 second position, such

that the portion of the needle is coincident with the

poi nt of convergence of the gripping nenbers, whil st

the sliding menber is in the ,second position. 3. The
apparatus according to cIain1h, further including

resjlient menbers to 20 provide resistance agajnst . .
sl it A§e appardies aqcpedingytoramyoae of thsrareqsdingiclaims whergia said sliding
second position, such that on release of the sliding
menbememgl thebidegiinglnedesvibiaeesi an 4n insidel f4sa ok theslitling member, said
first position. 17 4. The apparatus according to any

one ofincdihed piréacedinngniattawinh saidepging nieaibdrss budhi thgt on movement
menber includes inclined surfaces on an inside face of

t he sbf gheROJINE MR@iber $dhtlthe ififgthé BRGeSIHIl RSRDN] the GRNLES Surfaces
with said gripping nenbers, such that on novenent of

h A . ' q
> pogif%gﬁ?m%¥g$?ﬁ§?F%éﬁgghgﬁg%géi%gﬁgfggﬁFﬁgﬁg$ipping

menbers towards the point of convergence. 5. The

apparatus according to any one of the preceding

claing, wherein the portion of the needle gripped bg )

t he>- g NppPRARIHEASRIUNG 19Ny 98s of the Rressding cais. viergn the portion
The apparatus according to any one of the preceding

cl ai 8t thameedd¢ aripped bng¢ BHPRIDS menberssinelndesgbe nepdle hub.
needl e hub through friction. 7. The apparatus

according to any one of clains 1 to 5, wherein the
gripping nenbers engage the needl e hub through

10 i nteglr frﬁf1 @%meatw dddofding ®nploat 6€the Peced@BIclalfs Wikerein the
needl € hup.

gripping members engage the needle hub through friction.

7. The apparatus according to any one of claims 1 to 5, wherein the gripping
members engage the needle hub through interference with flutes projecting from

15 the needle hub.

8. The apparatus according to any one of the preceding claims, wherein the syringe

is rotatable within sliding member to permit demounting of needle.

20 9. The apparatus according to any one of the preceding claims, wherein there are

four radially spaced gripping members.

10. The apparatus according to any one of the preceding claims, wherein said

gripping members include a gripping portion of a viscoelastic material.



10

20

8. The apparatus according to any one of the preceding
clains, wherein the syringe is rotatable within
sliding nenber to pernit denmounting of needle. 20 9.
The apparatus according to any one of the preceding
claims, wherein there are foyr radially spaced
gripping nenbers. 10. The apparatus according to any
one of the preceding clains, wherein said gripping
menbers include a gripping portion of a viscoelastic
material. 18 11. The apparatus according to any one
of 1dI hergpperates @corghiveg teiany 98¢ df ¢lrinppl 190, rrehetrin said gripping
include a gripping portion of an olefin material. 5
12. Thembppandtdisa gigmngportioh of amylefinenavdridl.he
precedi ng clainms, wherein the gripping nenbers are
formed fromthe sane material as the gripping portion.
13. The apparatus according to claim1ll, wherein said

mat1or Rl afdpar AN éb@BleWéot?%tﬁ% oot the g?&@diﬂ?gparirﬂg, erein the

according to any one € precedi ng clral ns, ereln

0 clarm
engagenent including connection to said container

usi ng any one or a conbination of: an interference 15
fit, a press fit, bolted connection or a screw

corldethq gnparates acrprdinggp ataamud , whersiasaiymeaisriahiy pelyprapylene.
claims | to 13, wherein said housing is integrally

noul ded with a container. 20 17. The apparatus

according to any one of clains 14 to 16, wherein said
conyatrheippatdiifdce6@ngito @h pas af the Pricading claf@s, wHeeein said

di sposal of sharps.

housing is adapted to engage a container.

520, 3 Rt R SRor ARG Pl B e porion.

15. The apparatus according to claim 14, wherein said engagement including
connection to said container using any one or a combination of: an interference

fit, a press fit, bolted connection or a screw connection.

16. The apparatus according to any one of claims 1 to 13, wherein said housing is

integrally moulded with a container.

17. The apparatus according to any one of claims 14 to 16, wherein said container

comprises a disposal container for the disposal of sharps.

18. The apparatus according to any one of the preceding claims, wherein said

housing includes ribs along a surface in contact with said sliding member, said
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18. The apparatus according to any one of the

precedi ng clainms, wherein said housing includes ribs

along a surface in contact with said sliding nenber,

said 19 ribs directed parallel to the path of the

sliding nmenber fromthe first.gJo the second position,

such that said ribs act to permt |inear novenent but
reven rotational movenent of fhe sliding nmenber. 5

] ﬁ%éﬁ%faedowar?lalr&/th%@ Hfdbysliding mamgesiyom thgofirst to the

conpr|3|n% the steps of: inserting a needl e nounted

to a Ssgphégesitien, @u%h thatcsaidsrilost ack fq prrmgf linsatoapvenpit byt prevent

said sliding nmenber is in a first position, said

sl i di ngatimabmovahediof gleyslidimgagenberwi t hi n a housi ng;

bi asing said sliding nmenber to slide within said

housi ng; 10 said sliding nenber biasing at | east two

gripping nmenbers to progressively converge, said

gr i jap mgetﬁs&rtaffe%o%% 4 hAARFGHEN mgé oot R th9§t_e?shof:
convergence o gripping ne coi nci des w

portlon

gri ppl ﬁeg' 1ngla dmeﬁcﬂg grOémtedq%g gglp régeglpg)papreﬁe s I”?Eﬁb P%memfgr whilst
20. The ne hod according to claim 19, furthe .

i ncl udfithgli¢ine r tffmfig”tr%ttHOﬁ@ww@ld %Wrrgn@em&ﬂ slidingly engaged

said needle is gripped so as to denount the needle

f rom WitBin &housige. 20 21. The nethod according to

claim19 or 20, further including the steps of:
biasing said sliding member to slide within said housing;

said sliding member biasing at least two gripping members to progressively
converge, said gripping members positioned such that a point of convergence of
the gripping members coincides with a portion on the needle to grip said needle,
and;

gripping said needle with said gripping members.

20. The method according to claim 19, further including the step of rotating the
syringe whilst said needle is gripped so as to demount the needle from the

syringe.

21. The method according to claim 19 or 20, further including the steps of :
releasing the sliding member;
biasing the sliding member to the first position using at least one biasing

member;



rel easing the sliding nmenber; biasing the sliding
menber to the first position using at |east one

bi asing nenber; 20 releasing the gripping nenbers
and consequently releasing the needle fromthe

gri ppi ng nenbers. 20

releasing the gripping members and consequently releasing the needle from-the

gripping members.



