3 : - -
WO 96/ 24437 . ' - Rpse0>2 v

%KHYSE9600151 : ) , El ectrostatic filter and supply
“air ‘termnal - The present invention relates to an eleectrostatic
~filter for the separation of particles out of. a fl ow ng gaseous

nédiUnianq 3 Z hy ‘air terf naJRgQﬂgéEﬁl FEgem a Eiftery The filter 5
conpri ses 4 5 rblcle Charg'”ﬁﬂﬁ@&xm?on p gﬁﬂwgg%&ggq;qpnprlsing at | east

one
corona wire' g_ﬁ( Clalm(s) paged '5 to paocd %

P-2947

eesssiecanererirecanertesnasnnenine

SINGLE- HANDEDLY ACTUATABLE SAFETY'SHIELD FOR NEEDLES

1 _Field of - the Invention. The._Subject
invention relates to single-handedly actuatable
safety shields for hypodérmic needles,' ‘blood
collection needles, 'catheter needles and other

5 . . medical -impleﬁénts to prevent accidental needle
~ sticks. . | o

2. Description of the Prior Art. Accidental
sticks with ‘a used needle cannula can transmit
. disease. As a result, most priof art needle cannulas
10 have a safety_Shield. Some prior art safety shields
define a rigid cap that can be telescoped in a
proximal direction over the used needle cannula.
This reshielding procedure requires the health care
worker to hold the needle_cannula'and the associated
15 medical implement in one- hand and the shield in the
' other. A slight misalignment as the hands move
toward one another may cause the accidental needle
stick that the shield is intended_-to avoid.

_ Additionally, many medical procedures require the
20 application'of pressure to the penetratidn site after
the needle has been removed. - Thus, health care
workers often are unable to use both hands for
shielding the needle cannula. In these situations,
_ workers may merely deposit the used medical implement
25 - on a nearby surface, with the intention of completing
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for the charging of the particles and a particle collector unit arranged
*downstream rel.ative to this. Such filters are known in the prior art.
- Normal air .cleaners conprise a filter with an ionizing sector Pr284i7ch the
particles 10 = conprised in the air flow ng through the air cleaner are
lonized.- i.e. receive an electrical g harge. The particles then pass a
"particle collector unit where the charged particles Interact with an
el ectrical field produced by plates charged with an opposite el ectrical
‘charge. In this manner the particles are driven towards the plates and
~collide with the plates and are col |l ected. 15 Swedi sh Pat ent
'DE-B-401 327 relates to an electrostatic filter.which conpri ses
: _ the shielding- at a more convenlent time. However,

the subsequent reshleldlng often is neglected and a
contaminated needle may lie exposed in an area where

people are worklng . : | |
5 Some prior art needle shields are 'hingedly'
attached to the hub of the needle cannula. These
prior art shields extend orthogonal to the needle
cannula prior to and during use. After use, the
shield is rotated 90° into a position where the
© 10 "  needle cannula is protectively'enclosed. Shields of
- this type can interfere' with the usage of a
. hypodermic syrlnge or other medical 1nstrument and
can visually obscure ‘the tip of the needle cannula
_durlng use. An unobstructed view of the point of
15 - penetration is important for many medical procedures.
In particular, the health care morker often will want
to align the medical instrument with the bevel facing
the worker as the needle cannula is inserted. - This
. is difficult under the best of circumstances due to
S 20 the small diameter of the needle cannula. Problems
' of allgnlng the bevel are greater if the needle
cannula is obscured by a large hlngedly attached

shield. _
Some prior art hypodermic syringes' include a
25 - shield telescoped around the needle cannula or around
a longer-than-normal needle hub.  The shield is

advanced distally after the hypodermic syringe has

been used. This prior art assembly with the shield

_ teiescoped on'the_needle hub is generally twice as

30 - long as a conventional needle, and can be cumbersome
e to use. Additionally, health care workers must use
two hands to effect_the shielding or must  exhibit
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wi reshaped conductors, so called corona wires, and plates with different
%electrical - - potentials. There are particles in the nediumf{lowng -
through the filter which are charged ‘and attracted and st FiéR4dnt o
the said plates which have the reverse polgéjty relative to the 20
particles charged during the passage between the corona wires. An
I.nsulating plate is: arranged between each plate in order to prevent
 spark-over between the electrically charged pl ates, caused anongst
others by the build-up of a |layer of the particles attracted - to the
pl ates. The bi ggest di-sadvantage with such a filter is that one mnmust use

' | at es, ey i ating, n r.to i eve
Sl abl o total fiITEdeElRl A | QINLELIRG, o el BHD B¥EATe, o
that after a rel £ RAdingorithemedandiine the filter - loses a
consi derabl e amount ofgcpid i?i‘ﬁaﬁ}’a%&d S dty | ntei h5CHaE ;%’Pf%& Yup&h

. on of thig the filter nust_be cl eaned at relativ short™tI ne
irﬁ? eral s whi ch cﬁq]rssln ?Er;anﬁ’%bGPPEfgé'llY around the needle cannula to

5 .automatically move the shield. The shield may be
locked in a proximal _position with the coil spring
compressed. Unlocking of the shield causes the coil
spring . to urge the shield distally into a shielded
condition. However, it is generally undesirable to

'10 - provide an apparatus with a small thermoplastic lock
' stored for a considerable period of time under the -
stress of a coil spring. This stored energy can
cause plastic_ parts to’ defonﬁ, and may  alter the
pe-rf'_on.t_lance' of the shield. ' |
15

*- SUMMARY OF THE INVENTION _
The subject invention ".is directed to a safety
" shield mounted on or near a needle cannula. The
.20 ~safety shield includes a needle guard that c_an' be
- moved from a first position where the tip of the -
needle cannula is exposed for us'e:, to a second
_'pos'ition where the tip of the needle cannula is
substantially enclosed. _-

25 The safety shield of the subject invention also
includes a hinged arm. The hinged arm may include a
‘proximal segment and a distal segment articulated to
one another. In this context, the term "distal®

. refers to locations further from the health care

30 worker, and hence cioser' to .the tip of the needle
- cannula. The term "proximal" refers to locations
closer to the health care worker, and hence Ffurther
from the tip of the needle cannula. The distal
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and‘fide-consuning job. 30 Anot her di sadvant age ﬁhich appears with the
*above type of filter with electrically charged plates is that when the
particles nmove in the field between the plates a nunber of P-2947

- (4)

segment of the hinged arm is articulated to the
needle guard, ‘while the proximal segment of the
hinged arm is articulated to a 1location spaced
proxlmally from the t1p of the needle cannula. 'For
.5 example, the proximal segment of  the hlnged arm may
 be articulated to the needle hub or to a distal
portion of a syringe barrel . or to, an additional
member which is‘attaehed to the syringe barrel and/or
the needle hub. This proximal segment of the hinged
10 -arm may_be unitary-with the needle hub, the syringe
' bparrel or the additional element. - Similarly, - the
distal segment of the hinged arm‘may be unitary with
the needle guard. . |
The proximal and dlstal segments of the hinged
15 arm are dimensioned to fold toward one another when
| the needle guard is near its proximal position. The
segments of the hinged arm also arekdimenSioned to
preferably extend   into a substantially linear
orientation when the-needle guard safely encloses the
20 ftip_of'the needle cannula. Thus,“over extension of
‘the safety shield is prevented by limits imposed by .
the dlmen51ons of the hinged arm.
The needle guard may comprise a rlgld cap having
a generally tubular side wall and a distal end wall
25 - extending transversely' across the side wall. The'
distal end wall may”have an aperture for slidably
receiving the needle cannula. The cap and the hinged
arm may be dimensioned to have the tip of the needle
cannula safely engaged between the tubular side wall
30 and the distal end wall of the cap when the hlnged
arm is in its extended position. _
The needle guard may also include a clip, Whlch
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the"particl es already become discharged at a di stance fromthe pl at es

st hr ough spar k- over and the particles then may possibly not stick onto .
“the plates but instead follow the air flow through the fpligiy
arrangenent and out into the surroundi ngs again. 5 Anot her type of

“filter device is shown in SEA 71 14330-9 (5372 180). In this a device for
the separation of particles out of a gas flowis described in which a

nunber of hi'_gh ' vol tage el ectrodes and coll ector elenments for the
charged particles are alternatively. - arranged one after the other in
the direction of the gas flow The collecting elenments consist.of a

‘network of paper, possibly metall i'zed, which is earthed. The paper in the
10 network has iz Weruhi@cmeﬂaha.ic,_ engaged in the cap. A distal

wall of the clip may be biased against the side of

the needle cannula for 'sliding movement therealong.

| As the hinged arm reaches its fully extended

5 position, the distal wall of the metallic clip in the

~ cap will.pass the tip of the needle cannula, and will

biasihgly move into a position where the distal wall

of the metallic c“lip protectively covers the tip of

] the needle cannula. . ,

10 - The safety shield of the subject invention may

1nc1ude blasn.ng means for urging the needle guard

toward its distal pOSlthIl. The biasing means

preferably is in a stable condition with little or no

stored energy when the needle guard is in Cits

15 proicimal First position. The user of the safety

~ shield may have to overcome forces exerted by the

biasing means to urge the needle guard from its

proximal position. This initial actuation may urge

the biasing means into - an orientatiori where" the

?0 biasing means _.-eff'e.ctively propels the hinged arm into

. an extended condition, such that the needle guard

covers the tip of the needle cannula. The biasing

means preferably extends unitarily petween the

proximal segment of the hinged arm and either the

25 " needle hub, the syr;i.hge barrel or an element attached

t_:o, the needle hub _and/or' the syringe barrel, and may

define a portion of the hinged joint therebetween.

. For example, the biasing means may define an over-

center hinged sprlng where stored energy accumulated

30 during early stages of rotation propels the hlnged
' components during later stages of rotation.
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|t. has now becorme apparent that the paper used for this purpose has e | ar ge

*di sadvant age inthat it is hygroscopic because in.the case that the
paper absorbs noisture it changes its characteristics wRRI&Epect to
I'ts. conduct|V|ty 15 From JP-61- 164664(A) a filter iis known

~conprising corona el ectrodes and opposi ng6) el ectrodes which are

electrically conducting and connected to the opposing pole (earth) of
a vol tage source mﬁth respect to the-connection of the corona wres..

Bet ween t hese - "opposi ngly- charged" el ectrodes "accel eration
el ectrodes"” made of electrically insulating 20 material are arranged. The
di stance between the corona electrode and the "opposingly: " char ged"

(eart hed) electrodes i s shER ance between the
Fig. 1 is a perspective _v1ew of a hypodermic
syringe having a needle shield in accordance with the
_sub]ect invention. ' |

5 Fig. 2 is a cross- -sectional view taken along
line 2-2 of Fig. 1.__
Fig. 3 is a cross-sectional view similar to Fig.
2, but showing the shleld in a partly extended
pos1tlon. '
10 : Fig. 4 is a cross-sectional view similar to
- Figs. 2 and 3, but showing the needle shield in its
fully extended condition and shielding the tip of the
needle cannula. o | '
Fig. 5 is a side elevatidﬁal view of the needle
15 shield in the Fig. 4 orientation. o
' Fig. 6 is a cross-sectional view similar to Fig.
3, but showing an alternate spring.
Fig. 7 is a cross-sectional view similar to Fig.
_ 3, but showing the needle shield connected directly
200 . to the sYringe barrel.
' Fig. 8 is a cross-sectional view similar to Fig.
3, but showing an alternate spring.' o

25 - . DETAILED DESCRIPTION OF THE DPREFERRED EMBODIMENT
A shieldable needle assembly in accordance with
the subject invention is identified generally by the
numeral 12 in Figs. 1-5. Needle'aesembly 12 includes
_ a needle cannula 14 having a proximal end 16, a
30 distal tip-18 and a lumen 19 extending therebetween.
"~ Distal tip 18 in this embodiment includes a bevel
allgned at an acute angle to the longitudinal axis of
needle cannula 14

eet Has Been Rep laced

T llll



corona el ectrode and the accel eration el ectrodes nmade of the éLectribaIIy

finsul ating mat eri al . 25 Inthis field it is also known to use
sheet alum.niumin the particle collection plates. This - has294bwever,
t he di sadvantage that during use it oxidizes. This means that the surface
of . t he pl ates becones nore and nDre(QIectrlcaIIy Insulating with a
.reduced particle collecting effect as a result. During the
cl eani ng/regenerating of these plates strongly basi ¢ cl eani ng

sol uti-ons nust be -used in order to destroy the alum niumoxide. This is 30
obV|oust a bi g di sadvant age.
Shleldable needle assembly 12 further includes a
needle hub 20 which 1is securely and permanently
engaged with proximal end 16 of needle Cannule 14.
: Needle assembly 12 is connected to a hypodermic
'S syringe 22 as shown in-Figs. 1 and 2. The hypodermic .
syringe includes a syringe barrel 24 having opposed
prgkimal and distal ends 26 and 28 respectively and a
chamber 30 extending therebetween.- Proximal end 26.
_ of syringe barrel 24 is open and slidably receives a
10 plunger 32. Distal -end 28 of syringe barrel 24
' includes an elongate tip 34 having a passage 36
extendlng therethrough Distal end 28 of syringe
 barrel 24 preferably includes a luer collar 38
_ concentrically surrounding tip 34. The luer collar
15 includes an array of internal threads which may be
~ engaged by needle hub 20 of shieldable 'needle
o assembly 12. |
Tip 18 of needle cannula 14 may become
~ contaminated after being placed in communication with
20 a patient. Accidental sticks with a contaminated
' needle have been known to transmit diseases. - Needle
aseembly 12, enables unimpeded use of needle cannula
.14 and.hypodermic'syringe 22, and ensures effective
shielding of tip 18 of needle cannula 14 immediately
25 after withdrawal from a patient, as explained herein.
- The preferred shieldable needle assembly 12
"includes a. guard 40 which comprises a cap portion 42
and a clip 44. As depicted most clearly in Figs. 2-
4, cap 42 is preferably'molded from a thermoplastic
30 material to include a cylindrically generated side
o wall 46, preferably extending circumferentially
through more than 180°, and having opposed proximal
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AnDngst t he advantages of electrostatic fllters s’ thelr
‘particle collection

described filters, however, show a plurality of disadvanPagesy

anongst ot hers
. part for reuse.
‘said filters.

10

15

30

t he dlffICU|ty of cleaning the particle collecting

5

and distal ends 47 and 48. Side wall 46 preferably

is longer than the bevel at tip 18 of needle cannula
14. Cap 42 further includes an end wall 50 extending
across distal end 48 of side wall 46. End wall 50

relatively good
capacity, at 1east when they. are new. The above

includes an aperture 51 which is slldable along'

needle cannula 14. _
Cllp 44 of needle guard 40 is retained between

needle cannula 14 and cap 42. Clip 44 includes a
distal wall 52 that is conflgured to be blased
agalnst needle cannula 14. However, sufficient

 distal movement of cap 42 will cause distal'ﬁall 52

of clip 44 to pass beyond tip 18 of needle cannula .

14. Distal wall 52 of clip 44 will then be biased
over tip 18 as illnstrated in Figs. 4 and 5 and as

- described further herein. Clip 44 is preferably made

of metal such as stainless steel or other material
exhibiting good penetration resistance. Clip 44

-provides more protection against penetration by'tip

18 than could be proVided by the plastic of cap 42.
Additionally, a clip made of.metal or other puncture
resistant material enables the. plastlc of the
shieldable needle assembly to be selected in view of

'its resiliency and other performance characteristics,
" and without concern for the -ability of the plastic to

resist needle punctures.
Shleldable needle assembly 12 further 1ncludes a
hinged arm assembly 54 having a proximal segment 56

‘and a distal segment 58 which are articulated to one

another at hinge pins 60. Proximal segmentlss'cf
hinged arm assembly 54 is articulated to needle hub
20 at proximal hinge 62. Distal segment 58 of hinged

arm assembly 54 is articulated to cap 42 at distal

These dlfflcultles are at(8ibutab|e to the constructlon of .
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I n t\h'.l s connection it should be nentioned that electrostatic filters of

“which the plates are made of netal or in which nmetal is conprised,
require a coupling. resistance between the - plates and earPh294f2i s has
"shown to be a disadvantage on one hand fromthe function | poi nt of

view - if one or nore of the plates is sh@k-circuited, then a large part
of the 10 filter's capacity is lost. Because of this the filter is usually
divided into sections with respect to the plates. Furthernore this
construction-in itself is a disadvantage froma recycling point of

vi ew because a nunber of parts constructed of different materials nust

be taken apart and sorted, e.g. netal plates, resistance wires, condensors.
and plastic raihinge 64, rwhiidht ien adaadeelmqsrmnglmiu ende|47as:sﬁ)csaﬂed _
conponents. 15 rt )| I &Y"rh C :
SEXp9303059 W th tlhle 4%|JI | %c?até; ﬁdg?ozgp,ligdgﬁfﬂz = ﬁ%‘fi r‘%{s‘"+ 0% THiter
for the separat B SMIFARY c|WEh s Qnescraneitheihi ch dif?f'(ﬁ—‘r%’ée aln the

preferred embodlment shown hereln proximal and dlstal

5 segments 56 ‘and- 58 are snapped 1nt:o engagement w1th
one another through ‘hinge pins 60.
' Hinge 62 between needle hub 20 and prox1ma1
segment 56 of hinged arm assembly 54 is an over-
. center spring hinge. -~ More particularly, hinge 62
10 ' _1ncludes substantlally nonbiasing hinge member 66 and
' spring element .68. Nonb1a51ng hlnge member 66 define
the r_otatlonal- path about which proximal segment 56
of hinged arm assembly 54 will rotate relative to
needle hub 20. Spring element 68 in this prei_ferred
15 embodiment includes first and second segments 70 and
72 which are ofthogonally aligned to one another in
an unbiased condii:ion; as shown in Fig. 2. However
first_ and second segments 70 end 72 of spring element
- 68 can be resiliently deflected from the unbiased
I angle alignment into a more linear alignment.
' ' Rotation of proximal segment 56 of hinged arm
assembly 54 from the Fig. 2 alignment toward the Fig.
4 alignment will cause segments 70 and 72 of each
spring element 68 to be deflected from the right
25 angle condition shown in Fig. 2 toward a more linear
' orientation as shown in Fig. 3. The user of syringe
22 and needle assembly 12 must manually overcome the
forces attributable to the res:l.llency of spring
element 68 to move prox:.mal segment - 56 of. hinged arm
30 - assembly 54 from the Fig. 2 orientation to the Fig. 3
orientation. The resiliency inherent in spring
element 68 will urge the spring hinges back toward an

"G




partlcl e charging unit arranged upstream conprising on.the one hand a

‘torona wire for the charging of the particles, and on the other hand
‘a particle collector unit-arranged 20 downst ream rel at i ve to phyg,pnd
which is at least partially earthed. The particle collector . - uni-t -
conprises a plurality of plates arranged (fgop casi ng, whereat the casi ng
and the pl at es ~ are arranged to have essentially the sane el ectric
potential inrelation to the corona wre. " This is achieved through’

~the plates and the casing being earthed and by the material in the
casing and the plates each conprising a non-hygroscopic naterial with high-
resistivity, 25 correspondi ng essentially to the nmass resistivity of ‘a so

cal l ed soft- earthﬁﬁeﬂb‘éﬁ:’eﬁ' -right angE¥eRdriaithied aStTBh.ht er‘essi(li\é?r&fone
of the above nentioned probl.ems, it has surpr.singly been shovvn t hat

further i npr oven¥itd &F§e§GHW@JXbP§QHQM1R§QWHWQ%'%ﬁ&ﬂﬁQ£rﬁftQthﬁ?

arm assembly 54 from the Fig. 3 orientation into the
- Fig. 4 orlentat:.on, with proximal segment 56 being
'5_ adjacent' needle .ca'nnula 14, Simultaneously, distal
segment - 58 "will rotate into substantially parallel
alignment with needle cannula-14, and guard 40 will

slide distally toward tip 18. '
' As explained further herein, the self-propelling
10 feature enabled by the " hinge 62 is desirable and
facilitates one-hand actuation of the needle shield
12. Equally important however, is the fact that
hinge 62 is in a stable condition in the Fig. 2
orlentat:Lon with v:.rtually no stored energy exertlng.
15 pressure on the plastic components of a shieldable
needle 'assembly 12.  As noted above, stored energy
acting on plastic can affect the reliability and
performance of the part. In this instance, however,
the stored energy is accumulated only . after proximal
.20 ~segment 56 of h1nged arm 54 is moved from the stable
Fig. 2 orientation into the Fig. '3 orientation. The
accumulated energy then performs work for the user
and moves hinged arm assembly 54 toward the Fig. 4
orientation. Hinge 62 will again be stable with
25 virtually no stored energy in the Fig. 4 orientation

' where the needle cannula 14 is safely shielded.
Another feature of the prese.nt invention is that
the spr:Lng element will resist accidental or-
inadvertent _pressure which would tend to force the
30° guard toward the second pos:.tlon where the clip
| covers the end of the needle_. _

'~ As shown in Fig. 1, proximal seginent 56 of
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[ nvént ion of the type given be‘I.ow._ 30

10

15

- P-2947
(11)

hinged arm assembly 54 inclﬁde's a pair of parallel -
spaced apart' flanges 74 and 76 which terminate at
collinear bearing slots 78 and 80 respectively. .The'-
bearing slots are dimensioned to receive hlnge plns'
60 which in this embodiment are unitarily molded as
part _of'distal segment 58 of hinged arm assembly 54.
Flanges 74 and 76 define a channel 82 which receives
distal segment 58 in the collapsed condition, as
showh in Figs. 1 and 2., and which receives a portion

'of needle cannula 14 in the extended condition of
hinged arm 54 as shown in Fig. 4. Distal segment 58

of hinged arm assembly 54 also includes first and
second parallel spaced apart side flanges 84 and 86
defining a canhula-receivihg channel 88 therebetween.

As shown in Figs. 1 and 2, distal segment 58 can
be articulated about hinge pins 60 into a collapsed

‘condition nesi:ed in channel 82 between flanges 74 and.

76 of pfoximal segment 56. The relatively small
dimensions of each segment 56 and 58, and the nesting
of those segments in a collapsed condition
su-bst—antiaily -eliminates visuai or: ' phySica.l
obstruction of cannula 14 by hinged arm assembly 54.

To the contrary, hinged arm assembly 54 preferably is
aligned to define a plane which passes symmetrlcally
through the bevel defining tip 18 of needle cannula’
14. Thus, hinged arm assembly 54 can be used to
achieve a desired alignment of the bevel prior to
injection into a patient. If it is desirable to have
the bevel of . tip 18 facing upwardly, the user of

'syringe 22 need merely have the collapsed hinged arm

assembly of Figs. 1 and 2 -'pqint upwardly. Hinged arm

assembly 54 also can facilitate the initial t;hreaded

This Sheet Has Been Reﬂlaced




The purpose of the present invention is to produce an inproved

‘el ectrostatic filter in whi ch the above nentioned di.sadvant ages are
elimnated and in which a very high ‘particle collecting &fS&%ncy
can be retained during a‘long period of use. 5 A further purpose is to

achi.eve an electrostatic filter in which e particles charged by

means of corona discharge are guided towards the plates of the particle
collecting unit wi t hout the use of control plates connected to a
vol tage source. Control plates.of the type - mentioned, as is easily
under st ood, lead to problenms during cleaning of the unit. 10 A further

~.purpose of the.invention is to produce an electrostatic filter in_which the
filter is engagement of the small needle hub into luer collar

38 of syringe barrel 24. In this regard, . the
' loﬁgitudinally extending flanges of both proximal and
distal seginents 56 and _-_58 add to the rigidity of
"5 hihged arm 54, and enable hinged arm 54 to be grasped
and rotated for thxeadedly engaging needle hub 20
w1th luer collar 38.- . _ _
After u51ng syrlnge 22, proximal and distal
segments 56 and 58 of hinged arm assembly 54 can be
.:10 articulated[ about hinges 60, 62 and 64 toward an
" extended position, with guard 40 slidably telescoping
along needle cannula 14 and away from needle hub 20.
'This extension of hinged arm assembly 54 from
the collapsed condltlon shown .in Fig.. 2 to the
15 extended position shown in Fig. 4 can be genérated
| entirely from locations proxlmally on needle cannula
14. More particularly, proximal segment 56 of hinged
arm assembly 54 extends radially outwardly from
_ needle cannula 14 sufficiently to define a proximally
20 facing actuation surface éxtending transveréely from
' - syringe barrel 24. Thus,-distally directed pressure
. by“a finger of the hand engaging sYringe barrel 24
_wili urge hinged arm assembly 54 from its collapsed
_ condition to its extended cdndition}'and will thereby
25 urge guard 40 toward tip 18 of needle cannula 14.
| Proximal and dlstal segments 56 and 58 of hlnged
arm assembly 54 are dimensioned to permit end wall 50 '
of cap 42 and end wall 52 of'clip;44 to pass distally '
- beyond tip 18 of needle_cannuia 14, as shown in Fig}
30 4. However, the respectivé lengths of proximal and
| distal segments 56 and 58 of hinged arm assembly 54
'pfévent complete separétion of guard 40 from needle
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i ndependent of electrically connected control

2N _ pl ates whi ch necessitate
I nsul ating pl ates . between them . A further purpose is to

reduce the nunber of conponents in the electrostatic filter. 12947 A

further purpose is to achieve independence of the noisture content .in the
gas-like flow streami ng through thel3) | ter arrangenent. - o

further

and 20 econoni cal
and to produce a

purpose is to be able to produce the filt.er arrangenent

A

in a-sinple

manner and at the sane tinme achieve easy cleaning of it

cannula 14. Additionally, the configuration of the
metallic clip 44 causes tip 18 of needle cannula 14
to be biasingly trapped by clip 44. Portions of
needle cannula 14 between needle hub 20 and cap 42

5 will be surrounded by flanges 74 and 76 of proximal

hinge segment 56 and flanges 84 and 86 of distal

hinge segment.

Another feature of_' the present invention
involves lugs 87 and slots 88, as best illustrated in

10 Fig. 5. When the shleldable needle assembly is in

the position of Fig. 2, lugs 87 are positioned within
‘slots 88 so that the device may withstand the .
" torsional forces needed to attach it to a syringe

luer fitting and remove 1t from a syrlnge

15 fitting. " Without the 1ugs and the slots

luer
the

mechanlsm may be damaged through the act of twisting -

the hub onto and off of a syringe assembly.

As an alternative to the ove:-center " hinge

:spring'sz of Figs. 2-4, a separate coil spring may be-

20 °  provided. In particular, with reference to Fig.

6, a

coil spring may extend from needle hub 20 to proximal
segment 56. Coil spring 90 is stretched by moving
hlnged arm 54 from the Fig. 2 orientation to the Fig.
3 orientation. Coil spring 90 then resiliently

contracts and urges the needle guard distally over

tip 18 of needle cannula 14, substantially as

explained in the preceding embodiment.

Fig. 7 shows still another optional design where
proximal segment .56 ‘of hinged arm assembly 54 is
- 30 articulated directly to éyringe'barrel 22. In all
~significant respects, this embodiment performs like

the embodiments ' and filiustrated above.

_This
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'produét whi ch can be reeycled in a sinple and cheap nanner. o A
further purpose is to inprove the particle collecting capability -in the

particle collector ‘part. 25 A further purpose is t®-ggpruce an
i nproved supply air termnal which as well as filtering - the incom ng
air can also warmit. - The purposeél4re achieved according to the

I nvention through the charaCteristrcs evi dent

embodiment, however, is appropriate -for hypodermic
syringes having an integral needle cannula. '

Fig. 8 illustrates an alternative placement for

the coil spring illustrated in the embodiment of Fig.

S 6. In:particular, a coil spring 95 may bé_connected

between proximal segment 56 and distal segment 58.

Coil spring 95 is stretchéd'by moving hinged arm 54

from the Fig. 2  orientation to the Fig. 4

orientation.  In this embodiment the guard is

10 . extended to the position where the distal end of the

. a guard is positioned beyond distal end 18 of the

-needle cannula. Further motion of the hinged arm

assembly causes segments 56 and 58, at hinge pin 60,

to bend inwardly tb'contadt the needle cannula_and

15 " lock into a position much as g'weight lifter locks

his elbows to hold a weight in an extended pdsition.

This embodiment is not a preferred embodiment because

'the spring does 1little to propel the guard in a

distal direction.' However, this embodiment does

20 provide a locked linkage which can eliminate the need

for a metal clip in the guard or'supplement the clip

for additional resistance to backward motion of the

guard = with respect to  the needle.
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30 inclaims 1 and 9. . Preferred enbodi ments of the .
‘invention have the characteristics nentioned in the . dependent clains.

15)

: ) . This Sheet Has Been Replaced
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CLAIMS:

1. A shieldable needle assembly comprising:

a needle cannula having a proximal end and a distal tip;
a guard having a proximal end, an opposed distal end and a side wall extending
therebetween, said guard being slidably movable along said needle cannula
from a first position substantially adjacent said proximal end of said needle
- cannula to a second position where said distal tip of said needle cannula is
mtermedlate said opposed proximal and distal ends of said guard,;
a hinged arm having proximal and distal segments articulated to one
another for movement between a first position where said segments are
" substantially collapsed onto one another and a second position where said
segments are extended from one another, said proximal segment of said hinged-
arm being articulated to a portion of said needle assembly adjacent said
proximal end of said needle cannula, said distal segment of said hinged arm |
being articulated to said guard, said proximal and distal segments of said
‘hinged arm having respective lengths for permitting said guard to move from
said first position to said second position on said needle cannula, and for
preventing said guard from moving distally beyond said second position; and
spring means connected to said hinged arm for urging said guard along
said needle cannula toward said second position. '

2. The shieldable ﬁe_edle asse_:mbly' of claim 1, wherein said distal end of

said guard comprises a distal end wall having an aperture slidably engaged

around said needle cannula when said guard is diépdsed at said first position,

said distal end wall being distally beyond said tip of sald needle cannula when
' “said guard is in said second posmon

| 3. The shieldable needle assembly of clalm 1, wherein said guard
. comprises a clip retained between said side wall and said needle cannula, said
clip being configured to cover said tip when said guard is in said second '
position on said needle cannula. | |

4. Thé shieldable needle assembly of claim 1, further comprising a needle
- hub securely engaging said proximal end of said needle cannula, said proximal
segment of said hinged arm beign articulated to said hub. |

A



‘advant ages. Because of 5 its consuuction it is easy to cl
manuf act ure because the constituent el enents in the p

collecting part can all be forned in the(lg)arre material if i

desired -and gubseguen n be npunted.in a |rrple way to forma unlt

t hr ough t he 3. qﬁ?&i‘@i‘iﬂg ‘gﬁ%&lﬂi’lb( rfg éfe&'éﬁfilmﬂﬂgl@%ﬂm\ﬂse .

arranged conbnlbstﬁmalganﬂnasedwhmhgmd 1st1hegaﬁiaﬁrg@?o?h@hes E.a{] further be .
at a .gacket is: :

d
achi ovea, - 18 Hiet ikl BegleSehintly de B whetn TR mesia
S di scharge i natcod spaingi cl e char gi ng -

The electrostatic filter according to the invention has a !F,ﬁ” een Replaced

7. The shiel'dable needle asseﬁibly of claim 6, wherein said coil spring
extends from a portion of said needle assembly adjacent said proximal end of
- said needle cannula to a location on said proximal segment of said hinged arm.

8. The shieldable needle assembly of claim 1, wherein said spring means
* comprises an over-centre hinge extending unitarily from said proximal segment
of said hinged arm and said portion of said needle assembly adjacent said
. proximal end of said needle camlula

9. The shieldable needle assembly of claim 1, wherein the proximal and
distal segments of the hinged arm each comprise channels dimensioned and
“disposed to substantially sun'ound said needle cannula when said guard is in

said second position.

| 10'.. The shieldable assembly of claim 9, wherein the channel of one said

_ prox1mal and distal segments is dimensioned to receive at least a portion of the
other of said proximal and distal segments when said guard is in said first
position.

11.. The shieldable needle aSsembly of claim 1, further comprising a
hypodermm synnge barrel engaging said proximal end of said needle cannula,
said proximal segment of said h1nged arm being articulated to said hypodermm _
syrmge barrel.
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part and are subsequently drscharged and col lected in the partly earthed
collection part, the particle charging part is the onIy part

particle

of the arrangenent where high 15

the .particle collecting part only earthing is required.

by

up the particle collecting part

nmeans of ‘the conb-|ike nmeans and the .conpressi ng bands,

vol tage and/or voltage is reqn3%d |

By burldrng

in th€1Tbrm of a nunber of el ements united

this part'

can be nount ed separately, like a packet, and placed in t he

electrostatic filter,

e.g. by sliding into a holder 20 and at the sane

ti me because of the characterlstlcs of the elenents no coupllng resrstance

bet ween earth or another voItaoe source |s reourred A
is'a sinple S1d BD A\BLE,| SAFETY, SHIBL

that

ABST T _OF THE DISCLO E

|s required -
NEED

LES

A ‘safety shield is provided for a medical
implement having a needle cannula. The safety shield
includes a guard that is slidably movable along the

10 needle- cannula from a proximal position where the tip

of the needle cannula is exposed to a distal position

where the tip of the needle cannula is

safety

shielded. A hinged arm connects the guard to a hub

' of the needle cannula or to the medical implement

15 with which the needle cannula is used. The hinged

arm can be collapsed upon itself; such that the guard

is adjacent the hub of the mneedle cannula.

Alternatively, the hinged arm can be extended to

cause the guard to move distally along the needle

cannula and into a position for shielding the tip of

the needle cannula. A s8pring may be provided to
aseist 'movement of the guard toward the distal

shielded position.
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In order that the particles should stay dﬁ/ghe-pl ates it is necessary that
‘they should.be 25 .discharged in close contact with the plates and not

di scharged at a distance which is too far fromthe plates. A suitable
di stance Petween the pl ates can begf for exanple approximately 5 - 10
-mm prefenagbly 5 - 8 AiMm® - Thie material of which the elenents are
manuf act ured has a mhss resi st+wiky equivalent to 30. a so-called

soft-earth. nmetalxBy soft-earth™Nr\ sem conducting material this-j=e neant,
where appr opy\ ate, the physical description of materials with a nass
resistivity of apoxi-mately ' _ L _ _ '
_ _ _ ~ _ _
. . . o . i R O
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lo[érf] to 10[err]- [err]cm In'thei|ﬂMHﬂ2k4?plastic.naterials W th

‘sui tabl e characeristics, e.

this type or the like are preferably used as soft-

These materials capd
powder or.-in any other app
subst ances :

. pol ypropene, pol yethene, copol ymers of
earth material s.
econes necessary be doped with carbon '
priate manner be equipped with a m xture of
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5 known to the man skilled in the art izg/égder to achi eve the desired
cconductibility. The el enments can advant ageously be naufactured from
-one or nore non-hygroscopic polynmer plastic materials with a mass o
resistivity which preferably lies within the range of : 1x10[ err]
[err]cmto 1x10[err] [err]cm nore preferably 1x10[err] [err[dnjto
1x10[err] [err]cm e precisely 10 1x10[err] -[err]cmto=+i0[ err]
[err]cm s I s yof “our@ possi bl e that conbi nati ons hese
mat eri al s -occur equal | y\i n/t he/form of nktures. as in th or m of
|.ayered el girents or el ts th coatings. It is naturally aljso
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concei vabl e that the el enents consist of sé%é?él bandl i ke parts, whi ch are
manufactured 15 frommaterials with the above nentioned characteristics

and of materials fich are & conpatible with each other. - During
the choice of mateki al s accgunt nust. naturally be taken of the environnent
in - which the T™Nter rangenment is to be used, nornmal sphere,

corrosive or the like. \20/ Account -nmust al so be taken of the r ni ng

characteristics and firje gafety ab well as:of the =~ gaaéjafossibly
given of f by tha _nmat ert O the Case of fire. This is, ho , sonet hi ng
whi ch is -conpl dPely w the capaltlity of -the man skilledfin the art to
test. ' ‘II_-///paCD | | I | -
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A fﬁrlher-adVantage inthe filter arrangedﬁhﬁ?according to the invention is
that a nunber 25 of conponents which are necessary in the electrostatic

filters according to the state of the art can be left out, such as
the coupling resistance, electrically connected guide plates, as wel |
as the material of which the elenents and, in the nain, essentially the
whol e of the particle collecti paxts are constructed —be easily

- taken care of as if they pmetel essentially one material which neans
that the final recycling eg nore cost-effective 30 and ler to
perform A N - ' - :
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It has been shown to be relevant to the pd@(@%les' ability to fasten on the
el ements of the particle collecting part that the charged particles,.
when they pass through the particle. * collecting part, have a suitable
speed so they can get rid of their charge to these el enents . wi t hout
bei ng pushed away from them through recoil. A suitable flow speed during
the 5 passage betmeQﬁ the elenents i's of the order . of 1 m sec. I t

is also inportant that\the resistivity of the elenments is neither too high
nor ‘'t oo | ow
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because the particles' charge is not deli;%/Eﬁ to el enents which have a too
‘high resistivity and at a too.lowresistivity the charge is dellvered
to the elenent at a distance away from10 it which leads to a

"di schargi ng" of the particles and thereby that the particles in both

cases continue.through t unit without fastening onto the elenents.

An i nprovenent can al so achi eved by giving the el enents a non-snooth,
uneven surface, alt&§rnatively a roughened surface. This surface can
be achieved in many ways, e.g. by extruding the elenents which are
subsequent |y roughened or dyring noulding the °- nmoul d can be sparked so
“that during the moulding it nakes an el enent with an uneven surface.
I o ' | |
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It ﬁas surprisingly been shomn.that t he fﬁi(%% according to the invention
‘can be conbined 20 wth an addition in which wanning of the air flow ng

through the filter .can occur. In this way a supply air termnal is
~obtained which is effectivwe with respect to the renoval of dirt and
particles out of the air PPowing through the filter which at |east under
part of the year" can\consi st of cold outside air and sinultaneously
this-air can be warnmed so tkat a nore confortabl e tenpeFature S
achieved and that the feeling of cold draughts is avoided im25 the room
into which the air flows. The invention is descrlbadQFQQM/in nor e
detail in connection to the jppended d&gmﬁngs. _ I -
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Fi g" 1 shows a plurality of plate-like elements according to the
invention with the 30 uniting conb-like means in a view seen
from above. | ' °
HEPLACED SHEETS SG
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SINGLE-HANDEDLY ACTUATABLE SAFETY SHIELD FOR NEEDLES

1. Field of the Invention. The subject
invention relates to single-handedly actuatable
safety shields for  Thypodermic needles, blood
collection needles, catheter needles and other

5 medical implements to prevent accidental needle
.sticks.
2. Degcription of the Prior Art. Accidental

sticks with a used needle cannula can transmit
disease. As a result, most prigf art needle cannulas
10 have a safety shield. Some prior art safety shields
define a rigid cap that can be telescoped in a
proximal direction over the used needle cannula.
‘This reshielding procedure requires the health care
worker to hold the needle cannula and the associated
15 medical implement in one hand and the shield in the
other. A slight misalignment as the hands move
toward one another may cause the accidental needle
stick that the shield is intended to avoid.
Additionally, many medical procedures require the
20 application of pressure to the penetration site after
the needle has been removed. Thus, health care
workers often are unable to use both hands for
shielding the needle cannula. Ih these situéfions,
workers may merely dep051t the .used medlcal implement
25 on a nearby surface, %uth thet 1nténtlon of completlng

This is the repiacement sheet

Date: 1 3 NOV 1996



Fid. 2 shows the conb-like uniting means fromthe side. Fig. 3
shows a first enbodinent of an electrostatic filter according to the

i nvention pl aced in a casing or a duct seen in the
direction of flow of the flowwith the 5 upper side of the
casing or duct renoved. Fig. 4 shows a section along the |ine
V-1V in Fig. 3, where, however, the upper side of the

duct/casing is shown.

the shielding at a more convenient time. However,
the subsequent reshielding often is neglected and a
contaminated needle may lie exposed in an area where
people are working.

5 Some prior art needle shields are hingedly
attached to the hub of the needle cannula. These
prior art shields extend orthogonal to the needle
cannula prior to and during use. After use, the
shield is rotated 90° into a position where the

10 needle cannula is protectively enclosed. Shields of
this ' type can interfere. with the usage of a
hypodermic syringe or other medical instrument, and
can visually obscure the tip of the needle cannula
during use. An unobstructed view of the point of

15 penetration is important for many medical procedures.
In particular, the health care worker often will want
to align the medical inétrument with the bevel facing
the worker as the needle cannula is inserted. This
is difficult under the best of circumstances due to

20 the small diameter of the needle cannula. Problems
of aligning the bevel are greater if the needle
cannula is obscured by a large hingedly attached
shield.

Some prior art hypodermic syringes include a

25 shield telescoped‘arouhd the needle cannula or around
a longer-than-normal needle hub. The shield is
advanced distally after the hypodermic syringe has

been used. This prior art assembly with the shield
telescoped on the needle hub is generally twice as

30 long as a conventional need%e,_anq.qganekcumbersome
to use. Addiglonally,_health3ﬁéf§'wéf%érﬁ'mﬁst use
two hands to effect the shielding or must exhibit

This is the rapiacement sheet
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10 "Fig 5 shows a second enbodi rent of an el ectrostatic filter according
40 the I nventi on. Fig 6 shows a section through
“the filter in Fig. 5 along the line VI-VI. 15 Fig. 7 shows a

pl ate-1i ke el enent intended for a supply air term nal which conprises

the electrostatic filter according to the ilwention as an integrated unit.

v

considerable manual dexterity to complete the needle
shielding with one hand.
Some prior art safety shields have relied upon

coil springs coaxially around the needle cannula to

5 automatically move the shield. The shield may be
locked in a proximal position with the coil spring
compressed. Unlocking of the shield causes the coil
épring to urge the shield distally into a shielded
condition. However, it is generally undesirable to

10 provide an apparatus with a small thermoplastic lock
stored for a considerable period of time under the
stress of a coil spring. This stored energy can
cause plastic parts to deform, and may alter the
performance of the shield.

15

SUMMARY OF THE INVENTTON
The subject invention is directed to a safety
shield mounted on or near a needle cannula. The

20 safety shield includes a needle guard that can -be
moved from a first position where the tip of the
needle cannula is exposed for use, to a second
position where the tip of the needle cannula is
substantially enclosed.

25 The safety shield of the subject invention also
includes a hinged arm. The hinged arm may include a
proximal segment and a distal segment articulated to
one another. In this context, the term "distal"
refers to locations further from the health care

30 worker, and hence closer to the 'tip of the needle
cannula. The term "proximal" refers to locations
closer to the health care worker, and hence further
from the tip of the needle cannula. The distal

This is the raplacement sheei
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Figi 8 shows schematically a first embodi nent of a supply air term na

€onpri si ng the electrostatic filter according to the

i nvention. 20 Fig. 9 shows schematically a second enbodi nent of a
supply air term nal conprising the electrostatic filter
according to the invention. Fig. la shows a filter arrangement with

an electrostatic filter according to the invention. 25 For the sake of
clarity the other parts in the filter which are known, such as the outer
casi ng, possible fan arrangenent, possible control unit etc. are not shown.
Thi s arrangenent is consequently anongst others intended to be
mounted in e.g. an electrostatic filter with a fan arrangenent which

brings the air EﬁbﬁQnES b8 b@héﬂ‘ﬁiﬁ§éd "arm is articulated to the
- needle guard, while the proximal segment of the
hinged arm is articulated to a location spaced
proximally from the tip of the needle cannula. For
5 example, the proximal segment of the hinged arm may
be articulated to the needle hub or to a distal
portion of a syringe barrel or to an additional
member which is attached to the syringe barrel and/or
the needle hub. This proximal segment of the hinged
10 arm may be unitary with the needle hub, the syringe
barrel or the additional element. Similarly, the
distal segment of the hinged arm may be unitary with
the needle guard.
The proximal and distal segments of the hinged
15 arm are dimensioned to fold toward ome another when
the needle guard is near its proximal position. The
segments of the hinged arm also are dimensioned to
- preferably extend into a substantially linear
orientation when the needle guard safely encloses the
20 ‘tip of the needle cannula. Thus, over extension of
| the safety shield is prevented by limits imposed by
the dimensions of the hinged arm.
The needle guard may comprise a rigid cap having
a generally tubular side wall and a distal end wall
25 extending transversely across the side wall.  The
distal end wall may have an aperture for slidably
receiving the needle cannula. The cap and the hinged
‘arm may be dimensioned to have the tip of the needle
cannula safely engaged between the tubular side wall
30 and the distal end wall of the cap when the hinged
arm is 'in its extended position. '
The needle guard may also include a clip, which

This is the replacement sheet
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thr’ough the filter arrangenent. The filter can naturally also be placed in
a ventilation 30 roomwhere the fan is arranged |ike a normal extraction
fan, i.e. not in connection wth the filter.

5

is preferably metallic, engaged in the cap. A distal
wall of the clip may be biased against the side of
the needle cannula for sliding movement therealong.
As the hinged arm reaches its fully extended
5 position, the distal wall of the metallic clip in the
cap will pass the tip of the needle cannula, and will
biasingly move into a position where the distal wall
of the metallic clip protectively covers the tip of
_ the needle cannula. _
10 : The safety shield of the subject invention may
. include biasing means for urging the needle guard
toward its distal position. The biasing means
preferébly is in a stable condition with little or no
stored energy when the needle guard is in its
15 proximal First position. The user of the safety
shield may have to overcome forces exerted by the
biasing means to urée the needle guard from its
proximal position. This initial actuation may urge
the biasing means into an orientation where the
20 biasing means effectively propels the hinged arm into
an extended condition, such that the needle guard
covers the tip of the needle cannula. The biasing
means preferably extends wunitarily between the
proximal segment of the hinged arm and either the
25 needle hub, the syringe barrel or an element attached
to the needle hub and/or the syringe barrel, and may
define a portion of the hinged joint therebetween.
For example, the biasing means may define an over-
center hinged spring where stored energy -accumulated
30 'dﬁring early stages of rotation propels the hinged
components during later stages of rotation.
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The filter conprises two groups of.shaped el ements which are nmanufactured
§romthe earlier specified material. In this enbodi nent the el enents
1, 1 are arranged in two groups whereby the elenments in the two
groups are alternatively arranged and groupw se 5 offset with reference
to each other. The elenents 1 in the first group are joined with each

other and to earth 3. This earuhing can for exanple take place by the

el enents nmounted in the conb-1ike borders being slid into a holder in
the filter casing in the formof a packet until the el ements which
are to be earthed cone into contact with the flexible earth strap of

conducting material, for exanple a porous electrically conducting el astoner
or foaned 10 plastic, o R&EmODESQMBrvmwNidRBTHEiggAwmmxmould be obvi ous

Lhe el emont's L0 be ofiPnedt sAduh MEEBERsH e “Pled® SF Sk MfbodefhiEr TR
syringe having a needle shield in accordance with the
subject invention.

5 Fig. 2 1is a cross-sectional view taken along
line 2-2 of Fig. 1.

' Fig. 3 is a cross- -sectional view similar to Fig.
2, but showing the shield in a partly extended
positidn.'

10 Fig. 4 is a cross-sectional view similar to
Figs. 2 and 3, but showing the needle shield in its
fully extended condition and shielding the tip of the
needle cannula.

Fig. 5 is a side elevational view of the needle

15 shield in the Fig. 4 orientation.

Fig. 6 is a cross~sectiona1-view similar to Fig.
3, but showing an alternate spring.

Fig. 7 is a cross-sectional view similar to Fig.
3, but showing the needle shield connected directly

20 to the syringe barrel.

Fig. 8 ié a cross-sectional view similar to Fig.
3, but showing an alternate spring.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
A shieldable needle assembly in accordance with

the subject invention is identified generally by the
numeral 12 in Figs. 1-5. Needle assembly 12 includes
a needle cannula 14 having a proxima; end 16, a
30 distal tip 18 and a lumen 19 extending therebetween.
Distal tip 18 in this embodiment includes a bevel
aligned at an acute angle to the longitudinal axis of

needle cannula 14.

This is the rspiacement sheet
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contact with the earth strip. The elenents 1, 1' are held at a
predeterm ned di stance apart by one or nore conb-like 15 borders 2. These
conbl i ke borders are shown seen fromthe side in Fig. 2. The filter
arrangenment is preferably held together through bands (not shown) tightened

around the arrangenment. These bands Tan advant ageously be tightened
out si de the conb-like borders. The conb-li ke borders are made of a
insulating nmaterial so that the group of el enents 1' which are not

earthed can continue to take up a potential dependent on the 20 filter
arrangenment geonetry and the charging part. Mre on this follows bel ow
Shieldable needle assembly 12 further includes a
needle hub 20 which is securely and permanently
engaged with proximal énd 16 of needle cannula 14.
Needle assembly 12 is connected to a hypodermic
5 syringe 22 as shown in Figs. 1 and 2. The hypodermic
'syringe includes a syringe barrel 24 having opposed
proximal and distal ends 26 and 28 respectively and a
chamber 30 extending therebetween. Proximal end 26
of syringe barrel 24 is open and slidably receives a
10 plunger 32. Distal end 28 of syringe barrel 24
includes .an elongate tip 34 having a passage 36
extending therethrough. Distal end 28 of syringe
barrel '24 preferably includes a luer collar 38
concentrically surrounding tip 34. The luer collar
15 includes an array of internal ‘threads which may be
engaged by needle hub 20 of shieldable needle
assembly 12.
Tip 18 of needie cannula 14 may become
contaminated after being placed in communication with
20 a patient. ‘Accidental sticks with a contaminated
needle have been known to transmit diseases. Needle
assembly 12, enables unimpeded use of needle cannula
14 and hypodermic syringe 22, and ensures effective
shielding of tip 18 of needle cannula 14 immediately
25 after withdrawal from a patient, as explained herein.
The preferred shieldable needle assembly 12
includes a guard 40 which comprises a cap portion 42
and a clip 44. As depicted most clearly in Figs. 2-
4, cap 42 is preferably molded from a thermoplastic
30 material to include a cylindrically generated side
wall '46, preferably extending circumferentially
through more than 180°, and having opposed proximal
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As the skilled man woul d under st and, the nunber of elenents is a

di mensi oni ng question dependent on the through-flow speed, the size
of the through-flow and ot her paraneters whi ch are exper%n;giﬁlly
determ nabl e by the skilled man. 25 In Fig. 3 the particle collector
part is shown placed in a casing 4 in whigh in addition to t he
particle collector part the particle charging part is also arranged, i.e.
one or nore corona wires 5 are arranged before the arrangenent in the
flow direction of the air which is shown by arrows. Several

el ectrically conducting, elongated corona wires 5 are wired 30 wup in such
a way that they run through the casing 4 in its transverse direction and at

a and distal ends 47 and 48. Side wall 46 preferably
is longer than the bevel at tip 18 of needle cannula
14. Cap 42 further includes an end wall 50 extending
across distal end 48 of side wall 46. End wall 50
5 includes an aperture 51 which is slidable along
needle cannula 14. ' .
Clip 44 of needle guard 40 is retained between
needle cannula 14 and cap 42. Clip 44 includes a
distal wall 52 that is configured to be biased
10 against needle cannula 14. However, sufficient
distal movement of cap 42 will cause distal wall 52
of clip 44 to pass beyond tip 18 of needle cannula
14. Distal wall 52 of clip 44 will then be biased
over tip 18 as illustrated in Figs. 4 and 5 and as
15 described further herein. Clip 44 is preferably made
of metal such as stainless steel or other material
exhibiting good penetration resistance. Clip 44
provides more protection against penetration by tip
18 than could be provided by the plastic of cap 42.
20 Additionally, a clip made of metal or other puncture
resistant material énables the plastic of the
shieldable needle assembly to be selected in view of
its resiliency and other performance characteristics,
and without concern for the ability of the plastic to

25 resist needle punctures. '
Shieldable needle assembly 12 further includes a.
hinged arm assembly 54 having a proximal segment 56
and a distal segment 58 which are articulated to one
another at hinge pins 60. Proximal segment 56 of
30 hinged arm assembly 54 is articulated to needle hub
20 at proximal hinge 62. Distal segment 58 of hinged
arm assembly 54 is articulated to cap 42 at distal
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di stance fromthe el ements. The uni ting border 2 and the earth-connections
3 between the elenments 1 are al so shown. It should be noticed
that the arrangenment of one or nore corona wires can alternatively

2

hinge 64, which is adjacent proximal end 47 of side
wall 46. Needle hub 20, cap 42 and hinged arm 54 may
be unitary with one another. However, in the
preferred embodiment shown herein proximal and distal
5 segments 56 and 58 are snapped into engagement with
one another through hinge pins 60.
Hinge 62 between needle hub 20 and proximal
segment 56 of hinged arm assembly 54 is an over-
center spring hinge.  More particularly, hinge 62
10 includes substantially nonbiasing hinge member 66 and
spring element 68. Nonbiasing hinge member 66 define
the rotational path about which proximal segment 56
of hinged arm assembly 54 will rotate relative to
needle hub 20. Spring element 68 in this preferred
15 embodiment includes first and second segments 70 and
72 which are orthogonally alignéd té one another in
an unbiased condition, as shown in Fig. 2. However
.first and second segments 70 and 72 of spring element
68 can be resiliently deflected from the unbiased
20 angle alignment into a more linear alignment.
Rotation of proximal segment 56 of hinged arm
assembly 54 from the Fig. 2 alignment toward the Fig.
‘4 alignment will cause segments 70 and 72 of each
spring element 68 to be deflected from the right
25 angle condition shown in Fig. 2 toward a more linear
orientation as shown in Fig. 3. The user of syringe
22 and needle assembly 12 must manually overcome the
forces attributable to the resiliency of spring
element 68 to move proximal segment 56 of hinged arm
30 agssembly 54 from the Fig. 2 orientation to the Fig. 3
orientation. The resiliency inherent in spring
element 68 will urge the spring hinges back toward an
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5 take place in a direction in the cross section of the casing but at
vight angles to that shown I n the draw ngs. Fig. 4 shows the
same arrangenent in a cross section along line IV-IVin Fig. 3. Here it is
shown how the corona wire 5 is fastened in the casing 4 by neans of an
insulating 10 attachnment 6. The offset bgpween the two groups of
flat-shaped elenents 1, 1' can be clearly seen. Fig. 3 shows the

eart h-connecti on which connects the group of plate-Ilike elenents 1 to
earth and 7 refers to the band which in order to hold the plate-Ilike

el enent s .1, 1' together is tensioned around these and the conb-1ike
means 2.

undeflected right angle condition. This resiliency
will effectively propel proximal segment 56 of hinged
arm assembly 54 from the Fig. 3 orientation into the
Fig. 4 orientation, with proximal segment 56 being
5 adjacent needle cannula 14. Simultaneously, distal
segment 58 will rotate into substantially parallel
alignment with needle cannula 14, and guard 40 will
slide distally toward tip 18.
" As explained further herein, the self-propelling
10 . feature enabled by the hinge 62 is desirable and
facilitates one-hand actuation of the needle shield
12. Equally important, however, 1is the fact that
~hinge 62 is in a stable condition in the Fig. 2
orientation with virtually no stored energy exerting
15 pressure on the plastic components of a shieldable
needle aséembly' 12. As noted above, stored energy
acting on plastic can affect the ~re1iability and
performance of the part. In this instance, however,
the stored energy is accumulated only after proximal
20 segment 56 of hinged arm 54 is moved from the stable
Fig. 2 orientation into the Fig. 3 orientation. The
accumulated energy then performs work for the user
and moves hinged ‘arm assembly 5S4 toward the Fig. 4
orientation. Hinge 62 'will again be stable with
25 virtually no stored energy in the Fig. 4 orientation
where the needle cannula 14 is safely shielded.
Another feature of the present invention is that
the spring element will resist accidental or
inadvertent pressure which would tend to force the
30 - guard toward the second position where the clip
covers the end of the needle.
' As shown in Fig. 1, proximal segment 56 of
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15 Fig. 5 shows a second enbodi nent of a filter arrangenment according to
t he invention placed in a casing 4 in which in addition to the
particle collector part a particle charging part is arranged, i.e. a
corona electrode 5 is arranged at a predeterm ned distance in front

of the particle collector part in the flawdirection of the air which is
shown by arrows. In the particle collector part there are two groups
of concentric to each other alternatively 20 arranged hol | ow cylindri cal
el ements, on one hand earthed elenents | and on the other hand

I nsul ated el enents 1'. Several electrodes 5 can naturally be arranged if
this is appropriate without deviating fromthe inventive concept. The
border 3 earthshih§e@r aiiin assemdlyelsaneiicludes a5 paift gof6 pEhmakldlhe

filter arrangengnl L Fitrd® E1a8588° 780" 74 "GndRH "Cebiifabas A SO
collinear bearing slots 78 and 80 respectively. The
bearing slots are dimensioned to receive hinge pins
5 60 which in this embodiment are unitarily molded as
part of distal segment 58 of hinged arm assembly 54.
Flanges 74 and 76 define a channel 82 which receives
distal segment 58 in the collapsed condition, as
shown in Figs. 1 and 2., and which receives a portion
10 of needle cannula 14 in the extended condition of
hinged arm 54 as shown in Fig. 4. Distal segment 58
of hinged arm assembly 54 also includes first and
second parallel spaced apart side flanges 84 and 86
defining a cannula-receiving channel 88 therebetween.
15 As shown in Figs. 1 and 2, distal segment 58 can
be articulated about hinge pins 60 into a collapsed
condition nested in channel 82 between flanges 74 and
76 of proximal segment 56. The relatively small
dimensions of each segment 56 and 58, and the nesting
20 of those segments in a <collapsed condition
' substantially' eliminates visual or physical
obstruction of cannula 14 by hinged arm assembly 54.
To the contrary, hinged arm assembly 54 preferably is
aligned to define a plane which passes symmetrically
25 through the bevel defining tip 18 of needle cannula
14. Thus, hinged arm assembly 54 can be used to
achieve a desired alignment of the bevel prior to
injection into a patient. If it is desirable to have
the bevel of tip 18 facing upwardly, the user of
30 syringe 22 need merely have the collapsed hinged arm
assembly of Figs. 1 and 2 point upwardly. Hinged arm
assembly 54 also can facilitate the initial threaded
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been ref erenced by reference nuneral 4 and the earthed elenments with 1 and

t{ he insul ated elements with 1'. In order to hold the concentric

el enents at the right distance apart, di stance el enents (not shown)

are used. 30 In a further enbodi mrent of the invention according to the

clainms it is conceivable that the thMd groups of earthed respectively

unearthed el enents are not offset in relationship to

engagement of the small needle hub into luer collar
38 of syringe barrel 24. In this regard, the
longitudinally extending flanges of both proximél and
distal segments 56 and 58 add to the rigidity of
5 hinged arm 54, and enable hinged arm 54 to be grasped
and rotated for threadedly engaging needle hub 20
with luer collar 55.
After using syringe 22, proximal and distal
segments 56 and 58 of hinged arm assembly 54 can be
10 articulated about hinges 60, 62 and 64 toward an
extended position, with guard 40 slidably telescoping
along needle cannula 14 and away from needle hub 20.
This extension of hinged arm asseﬁbly 54 from
the collapsed condition shown in Fig. 2 to the
15 extended position shown in Fig. 4 can be generated
' entirely from locations proximally on needle cannula
14. More particularly, proximal segment 56 of hinged
arm assembly 54 extends radially outwardly from
needle cannula 14 sufficiently to define a proximally
20 facing actuation surface extending transversely from
syringe barrel 24. Thus, distally directed pressure
by a finger of the hand engaging syringe barrel 24
will urge hinged arm assembly 54 from its collapsed .
condition to its extended condition, and will thereby
25 urge guard 40 toward tip 18 of needle cannula 14.
Proximal and distal segments 56 and 58 of hinged
arm assembly 54 are dimensioned to permit end wall 50
of cap 42 and end wall 52 of clip 44 to pass distally
beyond tip 18 of needle cannula 14, as shown in Fig.
30 4. However, the respective lengths of proximal and
distal segments 56 and 58 of hinged arm assembly 54
prevent complete separation of guard 40 from needle
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each ot her, they can have essentially the sanme size or alternatively have

different |engths in the direction of flow, i.e. the edges of the
el enents which are furthest away in the direction of flow could
extend equally far while the front edges of the non-earthed el ement s

coul d extend nearer to the particle chargang unit whereby the earthing of
the 5 elenents which are to be earthed nust be arranged in a sonewhat
di fferent manner. It should be noted that the conb-1ike borders can
be placed as necessary either in pairs or

cannula. 14. Additionally, the configuration of the
metallic clip 44 causes tip 18 of needle cannula 14
to be biasingly trapped by clip 44. Portions of
needle cannula 14 between needle hub 20 and cap 42
5 will be surrounded by flanges 74 and 76 of proximal
hinge segment 56 and flanges 84 and 86 of distal
hinge segment.
Another feature of the present invention
involves lugs 87 and slots 88, as best illustrated in
10 Fig. 5. When the shieldable needle assembly is in
the position of Fig. 2, lugs 87 are positioned within
slots 88 so that the device may withstand the
torsional forces needed to attach it to a syringe
luer fitting and remove it from a syringe Iluer
15 fitting. Without the 1lugs and the slots the
mechanism may be damaged through. the act of twisting
the hub onto and off of a syringe assembly.
As an alternative to the over-center hinge
spring 62 of Figs. 2-4, a separate coil spring may be
20 provided. In particular, with reference to Fig. 6, a
coil spfing may extend from needle hub 20 to proximal
segment 56. Coil spring 90 is stretched by moving
_hinged arm 54 from the Fig. 2 orientation to the Fig.
3 orientation. Coil spring 90 then resiliently
25 contracts and urges the needle guard distally over
tip 18 of needle cannula 14, substantially as
explained in the preceding embodiment.
Fig. 7 shows still another optional design where
proximal segment 56 of hinged arm assembly 54 is
30 articulated directly to syringe barrel 22. In all
- significant respects, this embodiment performs like
the embodiments and illustrated above. This
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altérnatively on each side of the plate-like elenents. It is also

conceivable that in certain special cases it would not be necessary to
have nore than one conb-like border to hold 10 together the packet. In the
case with concentrically arranged el enents the conb-1ike border can

I f desired be replaced by other forns of a&kectrically non-conducting

di st ance el enent s. The particles which are to be separated
out of the air flowing through the electrostatic 15 filter are charged
during passage through the high-voltage part, i.e. where they pass the
corona wires. During use the group of elenents which are not earthed and
whi ch extend forwardly past the earthed elenents will have an

el ectrical volt @ybaflimtanthut howeweirch is appropicizrelieforonhyhedgeniet ry
and vol tage on the GANGHIRS anl Ea PR Hed BFS CcSHRTER! S

Fig. 8 illustrates an alternative placement for

the coil spring illustrated in the embodiment of Fig.

5 6. In particular, a coil spring 95 may be connected
between proximal segment 56 and -distal segment 58.

Coil spring 95 is stretched by moving hinged arm 54

from the Fig. 2 orientation to the Fig. 4
orientation. In this embodiment the guard is

10 extended to the position where the distal end of the
guard is positioned beyond distal end 18 of the
needle cannula. Further motion of the hinged arm
assembly causes segments 56 and 58, at hinge pin 60,

to bend inwardly to contact the needle cannula and

15 lock into a position much as a weight lifter locks
his elbows to hold a weight in an extended position.

This embodiment is not a preferred embodiment because

.the spring does 1little to propel the guard in a
distal direction. However, this embodiment does

20 ‘provide a locked linkage which can eliminate the need
' for a metal clip in the guard or supplement the clip
for additional resistance to backward motion of the

" guard with respect to the needle.
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whi ch are pl aced nearest to the corona wires will have a opposing charge to

the corona 20 wres, i.e. the sane charge but not necessarily of the sane
strength which the particles receive during their passage through t he
particle charging part past the corona wses. This neans tirat—the

particles will be led to the desired degree in the dirgg &'sﬁ’eet gardsthe

eart hed el enents whereby a discharging of the particles

occurs and whereby the particles are adsorbed on tdm:'

eart hed el en@DAIMS25 Through the construction of t the
el ement s with their uniting band can easily be renoved fromthe filter
arrangement “ﬁ ﬁ-}? nd cl.eaned Jn an elective manner, for exanple
t hr ough si e rind zéa C ARV FRORPIEHREhe recycl ed.

a needle cannula havmg a proximal end and a distal tip;

a guard having a proximal end, an opposed distal end and a side wall extending
therebetween, said guard being slidably movable along said needle cannula |
from a first position substantially adjacent said proximal end of said needle
cannula to a second position where said distal tip of said needle cannula is
intermediate said opposed proximal and distal ends of said guard;

a hinged arm having proximal and distal segments articulated to one
another for movement between a first position where said segments are
substantially collapsed onto one another and a second position where said
segments are extended from one another, said proximal segment of said hinged
arm being articulated to a portion of said needle assembly adjacent said
proximal end of said needle cannula, said distal segment of said hinged arm
‘being articulated to said guard, said proximal and distal segments of said
hinged arm having respective lengths for permitting said guard to move from
said first position to said second position on said needle cannula, and for
preventing said guard from moving distally beyond said second position; and

spring means connected to said hinged arm for urgmg sa.ld guard along
said needle cannula toward said second position.

2. The shieldable needle assembly of claim 1, wherein said distal end of
said guard comprises a distal end wall having an aperture slidably engaged
around said needle cannula when said guard is disposed at said first position,
said distal end wall being distally beyond said tip of said needle cannula when
said guard is in said second position. |

3. The shieldable needle assembly of claim 1, wherein said guard
comprises a clip retained between said side wall and said needle cannula, said
clip being configured to cover said tip when said guard is in sa1d second
position on said needle cannula.

4, The shieldable needle assembly of claim 1, further comprising a needle

hub securely engaging said proximal end of said needle cannula, said proximal
segment of said hinged arm beign articulated to said hub.

T N A O
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12 The above advantages al so apply to the enbodiFiRh&: Bfs Bée)(
air term nal ‘which conprises the electrostatic el eH“m ﬁ

the invention as an integrated unit and as shown i
16

5. The shieldable needle assembly of claim 1, wherein said spring means is
substantially unbiased when said guard is in said first position.
6. The shieldable needle assembly of claim 1, wherein said spring means is
a coil spring,.

7. The shieldable needle assembly of claim 6, wherein said coil spring
extends from a portion of said needle assembly adjacent said proximal end of
said needle cannula to a location on said proximal segment of said hinged arm.

8. The shieldable needle assembly of claim 1, wherein said spring means
comprises an over-centre hinge extending unitarily from said proximal segment

~of said hinged arm and said portion of said needle assembly adjacent said
proximal end of said needle cannula.

9. The shieldable needle assembly of claim 1, wherein the proximal and
distal segments of the hinged arm each comprise channels dimensioned and
disposed to substantially surround said needle cannula when said guard is in
said second position. :

10.  The shieldable assembly of claim 9, wherein the channel of one said
proximal and distal segments is dimensioned to receive at least a portion of the
other of said proximal and distal segments when said guard is in said first
position.

11.  The shieldable needle assembly of claim 1, further comprising a
hypodermic syringe barrel engaging said proximal end of said needle cannula,
said proximal segment of said hinged arm being articulated to said hypodermic
syringe barrel.

L —

Daie: 1 3 NOV 896



5 Fig. 7 shows a plate-like elenment 20, 20 intended for a supply air
termnal. This el enent conprises three different zones of polyner
plastic material with different characteristics. The first zone 10 is
formed fromthe material which is described above in connection to

the elenments | respectively 1' conprised, in the particle collecting unit.

The second zone 1 is made of an electrically insulating plastic
material and the third zone 12 is made 10 froma plastic, a eonducting
pol ymer, for exanple having a PCT (positive tenperature coefficient)

effect upon the application of a voltage. This neans that the electrical
resi stance of the plastic increases with increasing tenperature. Such

pl astics are knoSNGLE - HANDEDILY QCTUATHNBIRSARETY BHIELY aRORONERDLRSt hi S
type of material is that it can be chosen so that a suitable heating

effect can be achi eved whereby with an increase of tenperature the 15
heating of the polynmer materi al reduces and flnaIIy stops conpletely. This
behavi our of t he pl asti &BSS IBURE Thi s neans that the
constructyon of the heating part is

A safety shield is provided for a medical
implement having a needle cannula. The safety shield
includes a guard that is slidably movable along the

10 needle cannula from a proximal position where the tip
of the needle cannula is exposed to a distal position
where . the tip of the needle cannula is safety
shielded. A hinged arm connects the guard to a hub

_ of the needle. cannula or to the medical implement

15 with which the needle cannula is used. The hingéd
arm can be collapsed upon itself, such that the guard
is adjacent the hub of the needle cannuia.
Alternatively, the hinged arm can be extended to
cause the guard to nm&e distally along the needle

20 cannula and into a position for shielding the tip of
the needle cannula. A sprlng may be provided to
assist movement of the guard toward the distal
shielded position. |

”’ﬁﬁ'iimi‘iizﬁﬂi“m i
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sinplified because no conplicated control equipnent is needed. In zone 12
two electrical conductors 15, 16 are arranged, for exanple parallel
with the |ongitudinal direction of the el enent and which are
connectible to an electrical voltage source with exanple 220 or 20 110 V
alternating current. By connecting a voltage a resistive heating up of the
mat eri al occurs. These extended el enments 20, 20' can be nade
t hrough joint extrusion of the different mat eri al s whereby they form
a conti nuous %k,!!!?h\ The second zone 11 can al so be shaped with
stanped out ofg o\ order to permt, for exanpl e, one or nore
corona w re - \E&hyough the elenents. The reason for this is

26
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descri bed bel ow. 30 Fig. 8 shows schematically a first enbodi mrent of the

supply air termnal conprising an

‘electrostatic filter according to

the invention where the extended el ement according to

FIG—2
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Fig. 7 is arranged essentially in the sane way as described for the

electrostatic filter above, but where the regions of the el enents
whi ch are made of the electrically heatable pl astic are arranged in
connection to and after the particle collecting unit. 5 The outer casing

of the outlet is shown by 4. In the dirgction of the flow of the air (shown
wWith arrows) are first arranged one or nore corona wires 5 with
electrically insulating supports 6. Next is the front edge of the

cl ement 20, which belongs to the group of el ectrically insul ated

el enments, partially hidden by an elenent 20 lying in front of it

whi ch belongs to the group of earthed el enents. These fho types are

pref erably arranged
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10 alternatively. The part of the elenents which are referenced with 10
concerns the zone whi ch has the special mass resistivity which was
mentioned earlier for the pol yner materials according to the
invention, i.e. this part of the el enent can advantageously be made
fromone or nore non-hygroscopic polyneg materials with a mass resistivity
whi ch preferably lies within the region x 10[err] [err]Jcmto

| x10[err] [err]cm nore preferably 1x10[err] [errJcm 15 to 1x10[err]
[err]cm nore precisely. 1x10[err] [errJcmto 1[err]x1l@err] [err]cm Zone
11 with the non- conducting plastic follows in the direction of flow
of the air and then zone 16 with el ectrical heatfi ng by neans of
conductors 15 and 16 which are connectible according fo t he above.
20 Fig. 9 shows schematically a second enbodi rren Ry y air term nal
conprising the : Q‘
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el ectrostatic filter according to the invention, where the el enents
according to Fig. 7 are T ‘arranged essentially in the sane way as
described for the electrostatic filter above but where the regi ons of
the el ements which are nade of the electrically heatable plastic are
arranged in direct connection to and insfront of the particle collecting

unit. 25 The outer casing of the outlet is shown by 4. First zone 16
with electrical heating by means of conductors 15 and 16, which are
connecti bl e according to the above, is arranged in the direction of

flow of the air after which follows zone 11 on the el enents whereby

one or nore corona wires 5 are arranged in such a way that they can pass

t hrough the 30 openings 17 arranged in zone [E ISt 3the part of the

el enents which is made of the electricakﬁy insrlrting plast@c. In the

direction of flow of the air there then follo t he “"’”—//
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14 " particle collectbr zone wherein the front elenment 20" belongs to

the group of electrically I nsul ated el enents and behind this there is
a partially hidden el ement 20 which belongs to the group of earthed
el enents. These two types of elenent are preferably arranged
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alternatively. The part of the el enents which have the reference sign 10
concern the zone 5 which has the special mass resistivity which was given
above for the polynmer materi al according to the invention, i.e. the
part of the elenments that can be advantageously manuf act ured of one
or nore non-hygroscopic polynmer materialzs with a nmass resistivity

which preferably lies within the region of 1x10[err] [err]Jcmto 1x10[err]
[err]cm nore preferably 1x10[err] [errJcmto 1x10[err] [err]cm nore
precisely Ix10[err] [err]Jcmto 1x10[err] [err]lcm 18 The enbodi nent
according to Fig. 7 to 9 can also be arranged in thRe shape of cylindrical

el enments in the sane manner as shown in the enbodi ngnt according to Fig. 5
and Fig. 6. ' :

22

87
62

56

54

58

64

FIG=7
\
NI\

18:

‘This is the repiacement sheet

n 1 3 NOV 9%

Date:



Wthin the scope of the invention as defined in the clains it is also
‘concei vabl e that extra 15 elenents are pl aced between those nentioned
earlier in order to'for exanple achieve a changed geonetry, -which in
its termcan give advantageous changes of the field distribution in
t he arrangenment, for exanple one group &f el enents can be doubl ed or an
extra elenment of the one or the other group can be replaced for simlar

reasons. 20 The invention is in no way linmited to the above described
enbodi ments but can be freely - varied within the scope of the appended
cl ai ns. - Te)
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What is claimed is:

1. A shieldable nesdie assembly comprising:

a needle canaula having a proximal end and a distal
ap;

a guard having a proximal end, an opposed distal end
and a side wall extending therebetween, said guard
being slidably movable along said needle cannula
from 2 first position substantally adjacent said
proximal end of said needle cannula to 2 second
position where said distal tip of said needle cannula
is intermediate said opposed proximal and distal
ends of said guard; '

a hinged a2rm having proximal and distal segments
articulated tc one another for movement between a
first position where said segmeants are substantially
collapsed onto one another and a second position
where said segments are extended from one an-
other, said proximal segment of said hinged arm
being articulated to a portion of said needle assem-
bly adjacent said proximal end of said needle can-
nula, said distal segment of said hinged arm being
articulated to said guard, said proximal and distal

‘segments of said hinged arm having respective
lengths for permitting said guard to move from said
first position to said second position on said needle
cannula, and for preventing said guard from mov-
ing distally beyond said second position; and

spring means connected to said hinged arm for urging
said guard along said nesdle cannula toward said
second positgon.

2. The shieldable nesdle assembly of claim 1, wherein

This Sheet Has Been Replace

said proximal end of said guard comprises a proximal
wall having an aperture therethrough, and wherein said
needle cannula slidably extends through saJ.d aperture of
said proximal wall of said guard.
- 3. The shieldable geadle assembly of claim 1, wherezn
said side wall of said guard is generally annular and is
disposed in surrounding relationship to said needle cazn-

nula.

4. The shieldable nesdle assembly of claim 1, wherein
said distal end of said guard comprises a distal end wall

* c L | S *
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5 unit upstream conprising at |east one corona w re for the cthargingof

particles and a particle collector unit arrangﬁg elatiyvel
downstreamto this, characterized in that the p _ uni t
conprises two groups of plate-like elenents (1,1') arn

d

predeterm ned di stance from each other and parallel t
parallel to the direction of flow through the device, whereby a first

group of plate-like elenents '&I}éﬁare 10 . connected to earth (3) and a :
“second group of plateYRg H pEe slidablyrengagedtarovad szid needle nsul at ed:
with reference to theCirnplacvhen Sﬁ-lfésmrétlsghqusedfauota'ﬁeﬁn‘s'tlp@sﬁl enments (1)

and - that the safdndaidndistal ¢oid Wa)l esinglistalll besRad satd b gfne or nore
non- hygroscopi ¢ pol ynsaid pesdle @atgaladivhen § d'a%ﬁm'asisrﬁséﬁa's\fl: % which is
rrcmto X flerr]

preferably wthi nfthe%?ﬁgbﬁ_n of 1x10[err] [er1 n
errjcm nore prefera : rrlimto 1x r rrjcm, nore
I[Orec% strar} y 1x10l[oerr] [&ggﬂﬁé%gﬁiiiﬁz{}:;@sﬁmPéf LEEH‘E‘[ waerem
comg p retained between said side
wall and said needle cannula, said clip being configured
tocaver said tip when said guard is in said second posi-
tion on said needle cannula. '

6. The shieldable needle assembly of claim 1, further
comprising a needle hub securely engaging said proxi-
mal end of said needle cannula, said proximal segment

o of said hinged arm being articulated to said hub. |

W _ 7. The shieldable needle assembly of claim 6, wherein
said hub 2ad said proximal segment of said hinged arm
are unitary with one another. '

.8. The shieldable needle assembly of claim 1, wherein
said spring means is substantially unbiased when said
guard is in said first position. i

9. The shieldable needle assembly of claim 1, wherein
said spring means is a coil spring. . |

10. The shieldable nesdle assembly of claim 9,
wherein said coil spring extends from 2 portion of said
needle assembly adjacent szid proximal end of szid nee-
dle cannula to a location on said proximal segment of
said hinged arm. | |

- 11. The shieldable needle assembly of claim 1,
. : wherein said spring means comprises an over-center
N - hinge extending unitarily from said proximal segment of
said hinged arm and said pordon of said needle assembly

adjacent said proximal end of said needle cannula.

12. The shieldable needle assembly of claim 3,
wherein the proximal and distal segments of the hinged

' arm each comprise channels dimensioned and disposed
to substantially surround said needle cannula when said
guard is in said second position.

13. The shieldable needle assembly of claim 12,
wherein the channel of oae said proximal and distal
segments is dimensioned 0 recsive at least a portion of
the other of said proximal and distal segments when said
guard is in said first positon. )

14. The shieldable needle assembly of claim 1,
wherein said tip of said needle cannula is defined by a

bevel having 2 plane of symmetry, said hinged arm
This is the replacement sheet
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2. Electrostatic filter for the separation of particles whi ch conprises a

particle chargi mmSSheetHasanRe rising at. | east one corona el ectrode (5)
for ‘the charging rranged upstream and a particle
collecting unit reamrelative to it, characterized 20 in
that the particl ec |ng unit .conprBses two groups of parallel
concentric to each ot her alternatively arranged at a predeterm ned

di stance from each r. ri 1') whereby a
first group of el en&%{*@ Srﬂ‘re%ﬁé@#&gé?ﬁka rg%n nd a second
group of el enents ( I ically insulated with respect to the

device and the first bio'ﬁhesm&d%biemﬂlqylsxmblwmﬁclam 15 fumthet enent s
(1,1') essentially 2bm ntsiﬂglaShypbdemxmsvmge bagrel asﬁﬁﬁrsaid pol ymer
materials with a mgsg Sdd'bt Yai¥ieeddle cannuld, ShfY g8 thin the
regi on of 1x10[er r] &Wﬁrde&grﬁmﬂﬂ&i [gal E gl y 1x10[err]
denmc syringe barrel.

16. The shieldable needie assembly of claim 5
wherein said clip is made of metal.

17. A shieldable needle assembly comprising:

a needle cannula having a proximal end and a sharply”

pointed distal tip,

a guard having a proximal end, an opposed distal end
and a side wall extending therebetween, said guard
being slidably movable along said needle cannula.
from a first position substantizlly adjacent said
proximal end of said nesdle cannula to a second
positdon where said distal tip of said needle cannula
is intermediate said opposed proximal and distal

ends of said guard, said guard including a clip re-
tained betwesn said side wall and said needle can-
nula, said clip being configured to cover said tip
when said guard is in said second position on said
needle cannula, and

2 hinged arm having proximal and distal segments

ardculated to one another for movement between a
first position where said segments are substantially
collapsed onto one another and a second position
where said segments are extended from one an-
other, said proximal segment of said hinged arm
being articulated to a portion of said needle assem-
bly adjacent said proximal end of said needle can-
nula, said distal segment of said hinged arm being
articulated to said guard, said proximal and distal
segments of said hinged arm having respective
lengths for permitting said guard to move from said
first position to said second position on said needle
cannula, and for prevenging said guard from mov-
ing distally beyond said second position.

18. The shieldable nesdle assembly of claim 17, fur-
ther comprising 2 needle hud securely engaging said
proximal end of said needle cannula, said proximal seg-
ment of said hinged arm being articulated to said hub.

/ H . .
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[err]cmto 1x 10[err] [err]cm nore precisely 1x
10[err] [err]cm 3. Electrostatic filter accordl ng to clalml or 2,

charact'erized in that the elenents are 30 altern en
thenmsel ves in the longitudinal direction of the ele l

4

19. The shieldable needle assembly of claim 18,
wherein said hub and said proximal segment of said
hinged arm are unitary with one another.

20. The shieldable needle assembly of claim 17,
wherein the proximal and distal segments of the hinged
arm each comprise channels dimensioned and disposed
to substantially surround said needle cannula when said
guard is in said second position.

21. The shieldable needle assembly of claim 20,
wherein the channel of one said proximal and distal
segments is dimensioned to receive at least a portion of
the other of said proximal and distal segments when said

. guard is in said first position.

~ 22. The shieldable needle assembly of claim 17, fur-
ther comprising 2 hypodermic syringe barrel integrally
engaging szid proximal end of said needle cannula, said
proximal segment of said hinged arm being articulated
to said hypodermic syringe barrel.

- 23. The shieldable needle assembly of claim 17 |

wherein said clip is made of metal. .

24. A shieldable needle assembly compiising:

a needle cannula havmg a proxzmal end-and a distal

tip;

mounting means securely engaging said proximal end

of said needle cannala for providing communica-

tion between said nesdle mnnla. and a hypodermic

syringe barrel;

_ ' aguard havmgapronmal end,anopposedd:stal end
/ and a side wall extending therebetween, said guard
being slidably movable along said needle cannula
from a first positon substantially adjacent said

- mounting means to a second position where said

his is the repiacement sheet
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whereby the first.group of elenments (1) are—arranged—furthest away fromthe

particle charging part and are connected to earth (3) and that the

second group of elenents (1') are el e(,T d with respect
arranged
atic filter

to the device and to the first group of ele
nearer to the particle charging part.

according to clains 1-3, characteri zed | n that hol di ng-t oget her nmeans
(2) of essentially insulating material, preferably with a conb-1ike shape,
are arranged in order to hold the elenments (1,1) at a predeterined

relative distance from;.. tig 3ol AELd1e cannula is intermediate said
opposed proximal and distal ends of said guard; and
a hinged arm having proximal and distal segments
articulated to one another for movement betwesn a
first position where said segments are substantially
collapsed onto one another and second position
where said segments are extended from one an-
other, said proximal segmeat of said hinged arm
being articulated to said mounting means, said dis-
tal segment of said hinged arm being articuiated to
said guard, said proximal and distal segments of
o said hinged arm having respective lengths for per-
% mitting said guard to move from said first position
' . "+ . to said second position on said needle cannula and
for preventing said guard from movm, ‘distally
 beyond said second pcsmon, and spring means
 extending betwesn said mou.ntmg means and said
- hinged amm for urgmg saxd guard toward saxd sec- o
-. - ond position. ~ . |
'25. The shieldable needle assembly of claun 24,
wherein the proximal segment of said hmged arm is
unitary with said mounting means. = o
26. The shieldable needle assembly of cla.xm 25
- wherein said spring means. comprises an over-center ..
- hinge for urging said guard from a position intermediate =
said first and second positions into said second position.
o | 27. The shieldable needle -assembly of claim 24,
/ wherein said mounting means is 2 mounting hub for
releasable engagement with 2 hypodermic syringe bar-
rel.

* ® % ® %
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10 5. Electrostatic filfer accordi ng to any of the pr GHIEET
*characterized in that the round elenents (1,1") ﬁfﬂéEm&m

hol di ng-t oget her nmeans (2) use a band in order to form a packet . 15
.6. Electrostatic filter according to any of the Pr eV S IOk TEHERTS S§G {
characterized in that the material in the el~$|1§@t:«$n£g: vhedd LS 1@ rﬁ@aed :
plastic material where preferably carbonsis used g g the,j&pyéngg B2

Any Ghobhe pE e;m’us"ﬁ

rv.]r' “ .” 2 ° 12’\0«:}_ Areen

subst ance. 7. Electrostatic filfer accordlﬁ
cl ai s, characéﬂuﬂgd in that the

What is claimed is: b :

1. A shieldable needie assemtly comonsmz

a nescle cannula havxnv a proximal end and a distal
\..p,

a guard having a proximal end, an opposed distal end
and a side wall extending therebetwesn, said guard
being slidably movable along said needle cannula

from 2 first pesition substantally adjacent said
proximal end of said needle cannula to 2 second
pasition where said distal tip of said needle cannula
-. is intermediate said opposed proximal and distal
ends of said guard;

a ninged arm havma pro:nmal and distal’ segments
articulated to one another for movement between a
first posidon where said segments are substantially
collapsed onto one another and 2 second position
where said segments are extended from one an-

‘other, said proximal segment of said hinged arm
~ being articulated to a portion of said needle assem-
bly adjacent said proximal end of said needle can-
nulz, said distal segment of said hinged arm being
articulated to said guard, said proximal and dxstal
segments of said hmged arm having respective
lengths for permitting said guard to move from said
ﬁrst position to said second position on said neasdle
canaula, and for preventing said guard from mov-
ing distally beyond said second position; and
spring means connected to said hinged arm for urging
said guard a.long said needle cannula toward said
second positon.

2. The shieldable nesdie assembly of claim 1, ‘wherein
said proximal end of said guard comprises 2 proximal
wall having an aperture therethrough, and wherein said
needle cannula slidably exteads through said aperture of
said proximal wall of said guard.

3. The snieldable gesdle assembly of claim 1, wherein
said side wall of said guard is generally annular and is
chsposed in surrounding relanonshm to said neﬂdle cag-
nula.

4. The shieldable ne.-.‘dle assembly of claim 1, wherein
said distal end of said guard comprises a distal end wall

This is the fepls.cement sheet |
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20 surface of_the el ements during manufacturing is gi veﬁmmﬁ%égh

uneven alternatively roughened surface through a nou

manuf acturing of the elenent/elenents is equi pped with a surface which
. during pressing, alternatively noulding of the elenents on it provides

a rough/ non-snoot h uneven surface. 25 8. Electrostatic filter according

to any of the previous clains, charactdgi zed in that the . elenents

have at |east two zonkavimgidn dpér&areﬂidza&slatgageﬁlmzmdpaﬁ@heddrd om each -

ot her by means &mﬁﬂa%ﬁénWa!d‘v%afﬂ%%sﬁseﬁoﬁ\ﬁﬁmﬁeﬁtsﬁﬁdﬁ :

9. Supply it t enni nafion Ak BN AP allbAiBEUtIGUB/IRERIBHEASE | Nt e0r at ed

unit an said nesdle canrula when said guard is in said second
posmon

5. The shieldable needle assembly of claim 1, wherein
said guard comprises a clip retained berween said side

- wall and said needle cannulz, said clip being configured
to cover said tip when said guard is in said second posi-
tion on said needls cannula.

6. The shieldable nesdle assembly of claim 1, further
comprising 2 needle hub secursly engaging said proxi-
mal end of said nesdle cannula, said proximal segment

-of said hinged arm being articulated to said hub.

7. The skieldable needle assembly of claim 6, wherein
said hub aad said proximal segment of said hinged arm
are unitary with one another.

8. The shieldable needle assembly of claim 1, wherein
said spring means is substantially unbiased when said
guard is in said frst position.

9. The shieldable nesdie assembly of claim 1, wherein
said spring means is 2 coil spring.

10. The shieldzble neesdle assembly of cla.zm 9,
wherein said coil spring extends from 2 pomon of said

needle assembly adjacervt said proximal end of said nee-
dle cannula to a location on sa1d proximal segment of
said hinged arm.

1L The shieldable needle assembly of claim 1,
wherein said spring means ccmprises an over-center
hinge extending unitarily from said proximal segment of
said hinged arm and said portion of said needle assembly
adjacent said proximal exd of said needle cannula.

13. The shieléable needle assembly of clam 1,

. wherein the proximal and distal segments of the hinged

" arm each comprise channels dimensioned and disposed
to sucsanually surround s2id needle cannula when said
guard is in said second position.

13. The shieldable needle assembly of claim 12,
wherein the channel of ome said proximal ané distal
segments is dimensioned 0 receive ar least 2 portion of

" the other of said proximal and distal segments when said
" guard is in said first posicon.

1¢. The shieldable needle assembly of claim 1,
wherein said tip of said nesdle cannula is defined by a
bevel having 2 plane of symmetry, said hinged arm

Thig is the reniscement sheet
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30 el ectrostatic filter according to any of the clains | ﬁFgLé,CEMEWI%HEEBy
“that at |least a predeterm ned nunber of the elenents (1,1') conprised
in the filter unit are shaped so as to forma first zone (10)
.in an enlarged el enent (20,20') which continuously at the one

A7

being in said plane of symmertry for indicating onenta-

tion of said bevel

15. The shieldable needle assembly of claim 1, further
comprising a hypodermic syringe barrel engaging said
proximal end of said needle cannula, said proximal seg-

. ment of said hinged arm being articulated to said hypo-
dermic syringe ba.rre[

16. The shieldable zeedie asscmbly of clamm 35
wherein said clip is made of metal

17. A shieldable neesdle assembly comprising:

a needle cannula having a proximal end and a sharply
pointed distal tp,

. a guard having a proximal end, an opposed distal end
and a side wall extending therebetween, said guard
being siidably movable alonc said peedle cannula
from a first position substantizlly adjacent said
proximal end of said nesdle cannula to a second
position where said distal tip of said needle cannula
is intermediate said opposed proximal and distal
ends of said guard, said guard including a clip re-
tained between said side wall and said needle can-
nula, said clip being configured to cover said tip
when said guard is in said second position on said
needle cannula; and _

2 hingad arm having proximal’ and distal segments
artculated to one another for movement between a
first position where said segments are substantially
collapsed onto one another and a second position
where said segments are extended from one an-
other, said proximal segment of said hinged arm
being articulated to 2 portion of said needle assem-
bly adjacent said proximal end of said needle can-
nula, said distal segment of said hinged arm being
articulated to said guard, said proximal and distal
segments of said hinged arm having respective
lengths for permitting said guard to move from said
first pasition to said second position oa said needle
cannula, and for prevenging said guard from mov-
ing distaily beyond said second position.

18. The shieldable nesdle assembly of claim 17, fur-
ther comprising 2 needle hub securely engaging said
proximal end of said needie cannula, said proximal seg-
ment of s2id hinged arm being articulated to said hub.

‘Yhig ig the rapimcement shiet
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end goes over into a setond 'zone (11) with electrically |q§qﬁnganmSM£Eﬂ:
and that the second zone (11) contlnuously goes over into a third zone
(12) which conprises a conducting plastic suitable for resistance

. heating and wherein this zone (12) has at |east 5 two conductors (15, 16)
connectible to a voltage source, arranged for electrical resistant
heating of at least a part of the thirdigone (12).

19. The shieldable neesdle assembly of claim 18,
wherein said hub and said proximal segment of said
hinged arm are unitary with one another.

20. The shieldable needle assembly of -claim 17,
wherein the proximal and distal segments of the hinged
arm each comprise channels dimensioned and disposed
to substantially surround said needle cannula when said
guard is in said second position.

21. The shieldable meedle assembly of claim 20,
wherein the chznnel of one said proximal and distal
segments is dirnensioned to receive at least a portion of
the other of said proximal and distal segments when said
guard is in said first position.

22. The shieldable needle assembly of claim 17, fur-
ther comprising 2 hypodermic syringe barrel integrally
engaging said proximal end of said needle cannula, said
proximal segment of said hinged arm being articulated
to said hypodermic syringe barrel.

23. The shieldable needle assembly of cla.un 17
wnere'.n said clip is made of metal.

24. A shieldable needle assembly comprising:

a peedle cannula having a proximal end-and a distal
tip;

mounting means securely engagirig said proximal end
of said nesdle cannala for providing communica-
tion between said ne=dle cannula and 2 hypodermic
syringe barrel;

a guard having 2 proximal end, an opposed distal end
and a side wall extending therebetween, said guard
being slidably movable along said needle cannula
from a first position substantially adjacent said

mounting means to a second position where said

. o o sheet
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distal tip of said needle cannula is intermediate said

opposed proximal and distal ends of said guard; and
a hinged arm having proximal aad distal segments

articulated to one another for movement betwesn a

first position where said segments are substantially

collapsed onto one another and second posidon
where said segments are extended from one an-
other, said proximal segment of said hinged arm
being articulated to said mounting means, said dis-
 tal segment of said hinged arm being articulated to
said guard, said proximal and distal segments of
said hinged arm having respective lengths for per-
mitting said guard toc move from said first position
to said second position on said nesdle cannula and
for preventing said guard from moving distally’
~ beyond said second position; and spring means
: extending berween szid mounting means and said
 * hinged arm for urging said guard toward said sec-
.. - ond position. :

25. The shieldable needle assembly of claim 24,
wherein the proximal segment of said hinged amm is
_unitary with said mounting means. :
. 26. The shieldable needle assémbly of claim 25,
wherein said spring means comprises an over-center

~ hinge for urging said grard from a position intermediate

said first and second positions into said second position.
 27. The shieldable nesdle assembly of claim 24,

wherein said mounting means is 2 mounting hub for
releasable engagement with a hypodermic syringe bar-
el .

& % s = *®
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SINGLE-HANDEDLY ACTUATABLE SAFETY SHIELD FOR NEEDLES

ABSTRACT OF THE DISCLOSURE

A safety shield is provided for a medical
implement having a needle cannula. The safety shield
includes a guard that is slidably movable along the
needle cannula from a proximal position where the tip
of the rieedle’ cannula is exposed to a distal position
where. the tip of the needle cannula is safety
shielded. A hinged arm connects the guard to a hub
of the needle cannula or to the medical implement
with which the needle cannula is used. The hinged
arm can be collapsed upon itself, such that the guard
'is adjacent the hub of the needle cannula.
Alternatively, the hinge'd'. arm can be extended to
cause the guard to mo.ve distally .alorig'_ the needle
cannula and into a position for shielding the tip of -
the needle cannula. A spfing may be provided to
assist movement of the guard toward the distal
. shielded position.
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