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A needle stick prevention device (10, 110) includes a needle shield (20, 120) for selectively covering a distal end of a needle (41,

141). A needle hub (40, 140) is movably recelved within the needle shield (20, 120). The needle hub (40, 140) includes a proximal
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(57) Abrege(suite)/Abstract(continued):
end (42, 142), a distal end (46, 146), a needle (41, 141) fixedly connected to the distal end of the needle hub (40, 140), and a
plurality of ribs (54) or a cylinder (150) disposed between the proximal and distal ends. An actuation button movably recelved In a
transverse opening of the needle shield (20, 120) to engage the needle shield (20, 120), the needle hub (40, 140) and a medical
device. A spring (58, 158) Is disposed between the needle hub (40, 140) and actuation member to automatically retract the needle
(41, 141) into the needle shield (20, 120).
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(57) Abstract: A needle stick prevention device (10, 110) includes a needle shield (20,

22\{@ 1 120) for selectively covering a distal end of aneedle (41, 141). A needle hub (40, 140) 1s
e | 76 movably received within the needle shield (20, 120). The needle hub (40, 140) includes
| ﬁ/ a proximal end (42, 142), a distal end (46, 146), aneedle (41, 141) fixedly connected to

30 ] _ the distal end of the needle hub (40, 140), and a plurality of ribs (54) or a cylinder (150)

the needle

disposed between the proximal and distal ends. An actuation button movably received in
a transverse opening of the needle shield (20, 120) to engage the needle shield (20, 120),

hub (40, 140) and a medical device. A spring (58, 158) is disposed between

the needle

1ub (40, 140) and actuation member to automatically retract the needle (41,

141) mto the needle shield (20, 120).
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SUBCUTANBOUS INFUSION NEEDLE STICK PREVENTION DEVICE USING
NEEDLE HUB RETRACTION

GO0 This application claims priority under 35 U.S.C. §119{e} from U.S. Provisional
Apphication Senal No, 62/395,200, filed on September 15, 2016, which is incorporated herein

by reference in its entirety.

Field of the Invention

1B0021 The present 1invention relates to needle stick prevention devices, and more

particularly, to a needle stick prevention device with automatic needle retraction.

Background of the Invention

1O003] Needie sharps safety is a growing and important aspect of medical devices.
Regulatory and market forces have both driven the need for a reliable way of protecting
healih-care professionals, custodial personnel and users from needle stick injury. The ability
o protect users and personnel from needie stick injury is a critical aspect that influences the

market success of a medical device,

{6084 The miroduction of fluids info a patient using a catheter and insertion device is
known. For intravenous infusion, a common insertion device is a syringe with an mtroducer
needle recerved in a catheter. Currently there are several devices that prevent needle stick
injury and enable the safe disposal of an introducer needle. These devices are often
complicated, expensive and/or difficult to mamifacture. Additionally, some previous devices

nave shown actuation inconsistencies throughout their operating window.

{BO05] As such, 1t may be appreciated that there is a continuing need for a new and
improved needle stick prevention device for an insertion needle that addresses the problems
noted above and is sumple and low-cost to manufacture. Embodiments of the present

imvention substantially fulfill this need.

Summary of the Invention

{HEH06] In accordance with an aspect of the present invention, a needle stick prevention

device 1s provided for use with a medical device including a base, the base having a column

extending proximally from the base, and a head extending from the column forming an
undercut between the base and the head. The needle stick prevention device comprises a

needie shueld for selectively covering a distal end of a needle including an outer wall with a
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passageway communicating with a proximal end and a distal end, wherein the proximal end

inchudes a proximal openung and the disial end includes a transverse opening communicating

with a distal opening extending through the distal end; a needle hub movably received within

the passageway of the needle shield, the needle hub including a proximal end, a distal end, a
needle fixedly connected to the distal end of the needle hub, and an actuation buiion movably
recerved in the transverse opening of the needle shield to selectively engage the needle shield,
the needle hub and the medical device; and a spring disposed between the needle hub and
actuation member, wherein m a first state, the spring 18 held in a compressed state between
the necdie hub and actuation member and the medical device 1s releasably locked with the
actuation button, and 1 a second state after the actuation button is actuated, the actuation
button is removable from the medical device, the spring 18 released, and the needle hub is

movable relative to the needle shield,

{067 in accordance with another aspect of the present invention, a needle stick
prevention device i1s provided for use with a medical device ncluding a base, the base having
& column extending proxamally from the base, and a head extending from the column forming

an undercut between the base and the head. The needle stick prevention device comprises ¢

needle shield for seiectively covering a distal end of a needle including an outer wall with a
passageway commuicating with a proximal end and a distal end, wherein the proximal end
includes g proximal opening and the distal end includes a transverse receptacle
corununicating with a distal opening extending through the distal end; a needle hub movably
received within the the passageway of the needle shield, the needle hub including a proximal
end, a distal end, a needle fixedly connected to the distal end of the needie hub, an a
transverse opening disposed proxumal (o the distal end; an actuation phig movably received in
the transverse opening of the needle hub and the transverse receptacle of the needle shield to
engage the needle shield, the needie hub and the medical device; and a spring disposed
between the needie hub and actuation plug, wherein in a first state the spring is held ina
compressed state between the needle hub and actuation plug, the needle hub is not movable
relative to the needle shield and the medical device is releasably locked with the actuation
plug, and in a second state after the actuation plog is advanced into the transverse receptacle,
the actuation plug is removable from the medical device, the spring is released, and the

needie hub 1s movable relative 1o the needle shield.

b
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Brief Description of the Drawines

LN The above and/or other aspects and advantages of embodiments of the invention
will be more readily appreciated from the following detailed description, faken in conjunction

with the accompanying drawings, in which:

Fig. 1 1¢ a cross-sectional view of a needie stick prevention device for an insertion
needle, and an miusion set base in accordance with an embodiment of the present invention;

Fig. 2 15 an exploded perspective view of the needle stick prevention device of

¥ig. 3 is g cross-sectional view of the needle stick prevention device of Fig. 1 in 2
Hirst operational staie with the base of Fig. 1 and an msertion device;

Fig. 4 1s a cross-sectional view of the needie stick prevention device of Fig. 1 ina
sgcond operational siate and the base of Fig. 1;

Fig. 3 15 a perspective view of an actuation button of the needle stick prevention
device of Fig. 1 and the base of Fig. 1;

Fig. & 15 g cross-sectional view of the needle stick preventiﬁn device of Fig. 1 bud
with the mfusion set base omitted {or clarity;

Fig. 7 1s a rear view of the needle stick prevention device of Fig. 1 in the first
operational state;

Fig. § 15 g cross-sectional view of the needle stick prevention device {or an
msertion needle, and an mwfusion set base in accordance with another embodiment of the
present mvention, along with an wsertion devige;

Fig, ¥ 15 gn exploded perspective view of the needle stick prevention device of

Fig. 10 15 a cross-sectional view of the needle stick prevention device of Fig. 8 in
a tirst operational state;

Fig. 11 15 a rear view of the needle stick prevention device of Fig, 1 in the first
operational stale;

Fig. 12 18 a cross-sectional top view of the needle stick prevention device of Fig. 8
in the first operational state;

fig. 13 15 a cross-sectional view of the needle stick prevention device of Fig. 8 in

the second operational state;
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Fig. 14 15 a cross-sectional top view of the needie stick prevention device of Fig. 8
it the second operational stale; and
Fig. 1518 a cross-sectional view of the needle stick prevention device of Fig. 8 but

with the miusion sci base omitted for clanty.

Smihodiments of the Present Invention

Detailed Descrintion of |

[HO0Y] Retference will now be made 1 detail to embodiments of the present invention,

which are illustrated in the accompanvying drawings, wherein like reference numerals refer to

hke eiements throughout. The embodiments described herein exemplify, but do not himit the

present mvention by referring to the drawings.

0103 It will be undersicod by one skilled in the art that this disclosure is not limted in
its application to the detatis of construction and the arrangement of cornponents set forth in
the foliowing description or iliustrated in the drawings. The embodiments herein are capable
of being modihed, practiced or carried cut m vanous ways. Also, it will be understood that

the phrasecology and terminoiogy used herein 1s tor the purpose of description and should not

o ;

be regarded as lumiting. The use of "mcluding,” "comprising,” or "having" and variations
thereol herein 18 meant 1o encompass the items listed thereafter and equuvalents thereof as
well as additional items. Unless hmited otherwise, the terms "connected,” "coupled,” and
4 FR X . Iy o 3 . - - . - . :
mounted,” and variations thereot herein are used broadly and encompass direct and indirect
conmections, couplings, and mountings. In addition, the torms "connected” and "coupled” and
variations thereot are not restricied to physical or mechanical connections or couplings.
Further, terros such as up, down, bottom, and top are relative, and are emploved o aid

tHustration, but are not hmiting.

P01} An infusion set assembly comprising a base 80 and a needle stick prevention
device 10 are shown in Fig. 1. The infusion set base 80 has a column 82 affixed thereto and a

nead 84 disposed on the column. An actuation button 60 of the needle stick prevention

device 10 engages with a needle shield 20, a needle hub 40 and the base 80 via a transverse
opening 32 formed in the needle shueld 20. The actuation bution 60 includes dual kevhole
shaped operings 64 that allow a needle 41 and the needle hub 40 {0 extend through the

actuation bution 6§,
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0012} Fig. 2 ulustrates an exploded view of the needle stick prevention device 18, As
shown, the needie shield 20 for selectively covering a distal end of a needle 41 includes a
circumtierential outer wall 30 with a proximal end 22 and a distal end 26. The proximal end
22 mncludes 4 proximal opening 24 and the distal end 26 includes a distal surface 29 with a
distal opening 28 extending therethrough. A passageway 33 18 formed by the ouler wail 30

and extends between the proxamal opening 24 and the distal opening 28,

{013 Formed on the ouler surlace of the needle shield 20 15 g radially extending ridge
34 to it lateral movement of an actuation bution 60, The transverse opening 32 18 formed

in the ridge 34 of the outer wall 30 proximal to the distal surface 29,

168141 Movabiy recerved within the needle shield passagewsy 33 1s a needle hub 40. The

needie hub 40 includes a proximal end 42 and a distal end 46 with g hub body 58 extending
therebetween. According o one embodiment, the needle 41 1 recetved in an mner
passageway 37 of the hub body 30. As shown in Fig. Z, the needle hub 40 also includes a
coliar 44 iocated at the proximal end 42 and a flange 48 located at the disial end 46. A
piuratity of ribs 54 extends radially from the hub body 3 between the coliar 44 and the
flange 48, EPach of the plurality of ribs mcludes a proximal end 35 and a distal end 56. A
recess 49 1s tormed between the distal end 56 of plurality of ribs and the flange 48.

{61 S As ulustrated m Figs. 2 and 35, the actuation button 60 mncludes an upper latch 62

and a iower latch 66 joined at a first end by a buiton head 70 including a user actuation

surface and joined at a second end by a wall 71. The upper latch 62 and lower latch 66

extend laterally between the button head 70 and wall 71. The upper latch 62 includes a first
key hole 64 with a locking portion 63 and an unlocking portion 65, The locking portion 63 is
staalier than the unlocking portion 63, The lower latch 66 includes a second key hole 68 with
a locking portion 67 and an unlocking portion 69, The unlocking portion 69 is larger than the
locking portion 67. The upper and lower latches 62, 66 also include upper and lower

protrusion portions 72, 74 respectively,

{3316] Reterrng back to Fig. 1, the infusion set base 80 can be removably engaged with

the actuation button 60 via an undercut §3 formed between the column 82 and the head 84.

When the actuation button 60 is in a first non-actuated operational staie, the upper laich 62 of
the actuation button 60 18 received in the recess 49 of the needle hub 40 and the hub {lange 48

15 engaged with an undersurface of the upper latch 62. The lower latch 66 of the actuation

L
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buiton 60 1s received in the undercut 83 formed between the column 82 of the mfusion set

base &} and head 4. Also in the first state, a spring 38 encircles the plurality of ribs 54 of

the needle hub 40, The plurality of ribs 54 are like a cvlinder and as an aliernative a evlinder
form may be used i place of the plurality of ribs 54. The spring 38 i3 captured between the
collar 44 of the needic hub 40 and the upper latch 62 of actuation bulton 60. The engagement
vetween the hub flange 48 and the undersurface of the upper latch 62 causes the hub collar 44
{0 mamiain compression of the spring 58 against the upper latch 62 of the actuation bution

.2, thereby imiting movement of the needle hub 40 relative to the actuation button 60.

10617]  Fi

device 1{ and miusion set base 80 {o facilitate insertion the mifusion set base 80 mnto a patient.

o, 3 illustrates an msertion device 38 engaged with the needie stick prevention

Havia o

With the actuation bution 60 m the first operational state, protrusions 39 of the insertion

device 38 are received in the proxumal opening 24 of the needie shield 20, When the

msertion device 38 1s mounted in the needle shield 20, the actuation button cannot be

actuated. Atter the needle 41 and a cannuia 86 of the infusion set base 80 are inserted into the

patient’s skin, the insertion device 38 can be removed so thal the actuation bution 60 can be

actuated.

BB Fig. 4 illustrates the actuation bution 60 in a second actuated operational state

atter the actuation button 68 is advanced within the transverse opening 32 in a direciion ©
undock the base 80 and wrdock the needie hub 40. Preferably, this direction is substantially
perpendicular to the longitudinal axis of the needie hub 44, 10 the second sctuated state. The

actuation button 60 15 advanced through the transverse opening 32 until the button head 70

engages the outer wall 30U of the needle shield 20 preventing further movement of the
actuation buiton 60 in the actuating direction. According to one embodiment, the bution head

78 13 sized and dimensioned 10 be larger than the transverse opening 32,

{BO19] As aiso shown i Fig. 4, in the second actuated state, the infusion set head 84 1s
received in the unlocking portion 69 of the actuation button lower latch 66, and the needle
hub flange 48 i1s stmuliancously received n the unlocking portion 65 of the actuation button
upper latch 62. The respective unlocking portions 65, 69 of the upper and lower laiches are

larger than the head 84 and the flange 48 on the needle hub 40,

201 in the second state, the needle 41 can be retracted into the needle shield 20 {0 a

satety or retracted state such as shown n Fig. 6 via operation of the actuation button 60. The

¥
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unlocking portion 63 of the upper latch 62, as noted earhier, 13 large enough for passage
therethrough of the flange 48 of the needle hub 40, Theretore the movement of the needle
hub 40 relative to the actuation button 60 or the needle shueid 20 18 no longer limited and the

force of the spring 58 18 no longer restrained. As a resudl, the spring 58 moves the needic hub

40 proximaily through the needie shueld passageway 33 to the staie shown in Fig. 6.

Accordingly, a user 1s provided with a mechanism 1o protect from an accidental needle stick.

{00211 Also m the second state, the infusion set base 80 may be removed from the needle
siueld 20 and actuation button 60 by passing the head 84 through the unlocking portion 69 of
the lower latch 66, In other words, a user can it the needle stick prevention device 10 from
the base 80 because the actuation button 60 no longer engages the undercut 83 of the base 80,
(0221 Fig. 7 idlustrates g rear view of the needle stick prevention device 10, Rather than
straply pressing the button head 68 in direction A to actuaie the needle stick prevention
device 10, a user may engage the button head 6{) and the wall 71 sumultaseously, As shown
m Fig, 7, this spmultaneous engagement may produce opposing forces as indicated by arrows
A and B acting upon the actuation bution 60, These opposing forces may result in o motion
of the actuation button 60 relative {o the needie shield 20, To reduce the likelthood of this
occurring, the actuation button 64 may be modified to prevent the efiect of opposing forces
being applied to the actuation bution 60 for example, as shown m the embodiment illustrated

i Figs. 8-15.

0231 Figs. 8-15 illusirate an embodiment of the invention that includes an actuation
shiteld. Fig. 9 1s an exploded view of the needle stick prevention device 110 according to a
second embodiment of the mvention. As shown, the needle shield 120 for selectively
covering a distal end of a needie 141 includes a circumferential outer wall 130 with a
proximal end 122 and a distal end 126, The proximal end 122 inchudes a proximal opening
124 and the distal end 126 includes a distal opening 128, A transverse receptacle 132 is

disposed at the distal end and communicates with the distal opening 128, The transverse

receptacie 132 meludes a stationary shroud 139 extending laterally from the needle shield

12U, Apassageway 133 1s formed by the outer wall 130 and extends between the proximal

opening 124 and the disial opening 128,

G024} Movably received within the needle shield passageway 133 is a needle hub 140,

The needle hub 140 includes a proximal end 142 and a distal end 146 with a ¢ylindrical hub

I
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body 150 extending therebetween. In this embodiment, the cviindrnical hub b@dy i50 has a
larger diameter than the corresponding huby body of Figs. 1-7 so that the ribs 34 are not
required. According o one embodiment, a needie 141 is received i an inner passageway
137 of the hub bogy 130, The needle hub 144 also wcludes a collar 144 located proximal to

the proximal end 142 and a transverse opening 148 located at the distal end 146,

LY As dlustrated 1 Figs. 8-18, a movable actuation plug 160 mcludes a first arm 162
connected to a second arm 166, The movable actuation plug 160 mncludes an actuation phug
shroud 174 actuated by a user to advance the actuation plug 160 mnio the transverse receptacle
1372 of the needle shueld 120, A first arcuate member 168 i1s disposed on an inner surface of
the first arm 162, and the first arcuate member 168 mcludes a first cantilevered arm 170
extending thereirom with a {irst projection 172 on a free end of the first cantilevered arm 170.

A second arcusie mernber 169 is disposed on an wmner surface of the second arm 166, and the

second arcuate member 169 includes a second cantilevered arm 171 extending therefrom with
a second projection 173 on a free end of the second cantilevered arm 171, As shown n Fig.
12, the hirst arcuate member 168 and second arcuate member 169 form a substantially
kevhole shape 164 within the actuation plug 160, The kevyhole shape 164 includes a first
portion 163 and a second portion 165, where the first portion is configured to removably lock
the needic hub relative to the needle shield. The second state 1s configured to unlock the

needie hub and aliow the needie hub to move within the needle shield.

13826} An miusion set base 180 can be removably engaged with the actuation plag 160

via an undercut 183 formed between a column 182 extending from the infusion set base 180

and a head 184 formed on the column 182, Figs. 10-12 iliustrate the actuation plug {60 in a
first, non-actuated state. In the fivst state the first and second cantilever arms 170, 171 of the
actuation plug 160 are received mn the transverse opening 148 of the needle hubi40. The first
and second cantilever arms 170, 171 are additionally received in the undercut 183 formed
between the column 182 of the wfusion set base 180 and the head 184, Also in the first staie,
a spring 158 surrounds the needie hub 140 and the spring 158 is captured between the collar
144 of the needle hub 140 and an upper surface of the first and second cantilever arms 170,
171, Insertion of the first and second cantilever arms 170, 171 into the transverse opening
148 of the needle hub 140 causes the hub collar 144 to compress the spring 158 against the
upper surface of the first and second cantilever arms 170, 171, Thereby limiting movement

of the needle hub 140 relative 1o the needle shield 120
8
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{3027} Fig. § illustrates an msertion device 138 engaged with the needle stick prevention
device 110 and mnfusion set base 180 to facilitate msertion a cannula 183 of the infusion set
base 180 into g patient. With the actuation bution 160 m the first state, protrusions 137 of the
msertion device 138 are recetved in the proximal opening 124 of the needle shueld 120, After
the necdle 141 and g cannula 185 of the miusion set base 180 are inserted into the patient’s

skin, the msertion device 138 can be removed so that the actuation plug 160 can be actuated.

2R Figs. 13 and 14 tlustrate the actuation plug 160 in a second, actuated state afier

the actuation plug 160 18 advanced within the transverse opening 132 in a first direction {0

release the base 180 and facilitate movement of the needie hub 140 relative {o the needle
shaeld 120, Preferably, this direction 1s substantially perpendicular to the longitudinal axis of
the needie 141. As a user advances the actuation plug 160 through the transverse opening
131 of the needle shield, the cantilever arms 170, 171 flex outward as the projections 172,
173 move over the sloped portion of detents 138 disposed on the mating portion 134 of the

fransverse receptacle 132, At the end of the travel of the actuation plug 160 the projections

172, 173 snap wyward engaging the flat portion of the detent. This engagement of the
projections 172, 173 with the flat portion restricts movement of the actuation plug 160 in g
reverse direction. According to one embodiment, a wall 135 diametrically opposed 1o the

mating portion 134 of the needie shield 120 abuts against the woner surface of the actuation

plug 160 and prevents hurther lateral movement of the actuation plug 160 in the first direction

within the {ransverse receptacie 132,

2SN As alse shown i Fig. 14, in the second, actuated sigte, the infusion set head 184 ig
received in the second portion 165 of the actuation plug kevhole shape 164, and the needle

nub collar 144 15 stimulancously received in the second portion 165,

TR In the second state, the needle 141 can be retracted into the needle shield 120t a
safety or retracted position, such as is shown m Fig. 13, via advancement of the actuation
phig 160. The second portion 165 of the kevhole 164 disposed in the actuation plug 160 is
large enough for passage therethrough of the collar 144 of the needle hub 140, Therefore the
movement of the needie hub 140 relative to the actuation plug 160 is no longer limited, and
the spring 158 is no longer restrained. As a resuli, the spring 158 moves the needle hub 140
proximally through the needle shueld passageway 133 to the position shown in Fig. 15. The

needie shield 120 surrounds and conceals the needle tip 143 so that an average finger,

&
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represented by sphere 157, will not it through the distal opening 128 of the needle shield.
Therefore, a user 1 provided with a mechanism fo protect from an accidental needle stick.
Also, i the second state, the needie shield 120 and actuation plug 160 may be removed from
the miusion set base 180 by passing the second portion 165 of the kevhole shape over the

head 184 of the base 180,

{3031 ] It will be appreciated by those skilled in the art that changes may be made to the
embodiments described herein without departing from the scope of the mvention. [tis
particularly noted that the features of different embodiments and ciaims may be combined
with each other as long as they do not contradict each other. All such changes and
combinations are considered to be within the scope of the mvention, which is defined by the

appended claims and thewr equivalents.

10
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AMENDED CLAIMS
received by the International Bureau on 12 Feb 2018)12.02.2017)

i. A needle stick prevention device for a medical device meluding a base, the base
having a column extending proximally from the base, and a head extendimng from the column
formung an undercut between the base and the head, the needle stick prevention device
comprsing:

a needie shiekd for sclectively covening a distal end of a needle mciluding an outer wall with a
passageway communicating with a proxamal end and a distal end, wheremn the proxamal end
includes a proximal opening and the distal end includes a transverse opening comnmnicating
with a distal openming extending through the distal end;

a needic hub movablv receiwved within the passagewav of the needle shield, the needic hub
mcludmg:

a proxamal end;
a distal end:
a needle fixedly connected to the distal end of the needle hub; and

an actuation button movably received in the fransverse opening of the needie shield to
sclectively engage the necdic shield, the needle hub and the medical device; and

a spring disposed between the needle hub and actuation button, wherein in a first state, the
spring 1s held in a compressed state between the necdle bub and actuation member and the
medical device s releasably locked with the actuation button, and m a second state after the
actuation button s actuated, the actuation button s removable from the medical device, the
spring 1s relcased, and the needle hub 1s movable relative to the needle shneld.

2. The needle stick prevention device of claim 1, further comprising a plurality of nibs or
a cvhinder disposed between the proxaimal end and distal end of the hub needie, wherem the
spring surrounds the plurality of nibs or the cylinder.

3. The needle stick prevention device of claimi, further comprising a collar disposed at
the proximal end of the needic bub.

4. The needle stick prevention device of claim 3, wherein the spring 15 compressed
between the collar and the actuation bution in the first state.

AMENDED SHEET (ARTICLE 19)
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3. The needle stick prevention device of claim 1, wherein m the first state the actuation

button engages the needle hub and mmfusion set base.

G. The needle stick prevention device of claim 1, wheremn in the second state, the
actuation button maintains engagement with the needle hub and releases the miusion sct base.

7. A needle stick prevention device for a medical device mceluding a base, the base
having a column extending proximally from the base, and a head extending from the column
torming an undercut between the base and the head, the needle stick prevention device
COMPIsing:

a needie shield for selectively coverning a distal end ot a necdic mciuding an outer wall with a
passageway comnunicating with a proximal end and a distal end, wherein the proximal end
includes a proximal opening and the distal end includes a transverse receptacic
communicating with a distal opening extending through the distal end;

a needie hub movably recewved withun the passagewayv of the needie shueld, the needle hub
mchuding:

a proximal end;

a distal end:

a needie ixedly connected to the distal end of the needle hub; and
a transverse opening disposed proximal to the distal end;

an actuation plug movably received in the transverse opening of the needle hub and the
transverse receptacle of the needle shueld to engage the needle shield, the needle hub and the
medical device; and

a spring disposcd between the necdle hub and actuation plug, wheremn in a first state the
spring 1$ held in a compressed state between the needle hub and actuation plug, the ncedle
hub 1s not movable relative to the necdle shield and the medical device 1s releasably tocked
with the actuation plug, and i a second state after the actuation plug 1s advanced nto the
transverse receptacie, the actuation piug is removabie from the medical device, the spring is
released, and the needle hub 1s movabic relative o the necdie siueid.

8. The needle stick prevention device of claim 7, wherein the transverse receptacle
includes a stationary shroud that linits the direction in which the actuation plug can be
advanced.

AMENDED SHEET (ARTICLE 19)
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9. The needle stick prevention device of claim7, wherein the actuation plug includes a
first arm and a second arm with a first arcuate member disposed on an inner surface of the
first arm and a second arcuate member disposed on an mner surface of the second arm.

10.  The needle stick prevention device of claim 9, wherein the first arcuate member and
the second arcuate member torm a kevhole shaped opeming within the actuation plug.

11, The needle stick prevention device of claim Y, wherein the first arcuate member
mcludes a first cantilever arm extending theretrom and the second arcuate includes a second
canfilever arm extendmg therefrom to releasably cngage a mating portion of the transverse
receptacie and mamtan the actuation plug in the first state and in the second staie.

AMENDED SHEET (ARTICLE 19)
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