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INFUSION DEVICE WITH SAFETY FEATURE FOR PREVENTING

INADVERTENT ACTIVATION

Cross-Reference to Related Application

This application claims priority under 35 USC §119(e) from U.S. Provisional

Patent Application Serial No. 61/624,214, filed on April 13, 2012, the disclosure of which

is incorporated herein by reference in its entirety.

Field of the Invention

[0001] The present invention relates generally to a safety feature for an infusion

device, and in particular, for a wearable infusion device such as a patch pump, wherein the

safety feature prevents inadvertent activation of the infusion device.

Background of the Invention

[0002] Devices for delivering medicament to a patient are known in the art. One

type of drug delivery device is identified as a wearable infusion device or patch pump.

These devices are intended for attachment to a patient' s skin for self-administration of a

medicament, such as insulin. Wearable infusion devices are generally intended for patients

who prefer only a single needle insertion in a 2-3 day period, rather than 8-12 normal

insulin injections in the same period. The advantage of wearable infusion devices is that

the patient is subjected to fewer needle sticks than other delivery methods, such as a

syringe or an injection pen.

[0003] When the wearable infusion device is attached to a patient' s skin and

activated, a hollow needle from the infusion device is injected into the patient's skin, and a

drive mechanism to administer the medicament to the patient via the needle is actuated.

Typically, in an infusion device, the needle is in communication with a reservoir

containing the medicament. U.S. Patent No. 5,858,001 to Tsals et al., incorporated herein

by reference, discloses an infusion device which is activated by a swivel action of a main

body containing a reservoir of medicament in relation to a member attached to a patient's

skin. Upon activation, the device of Tsals et al. is primed and causes a needle to penetrate



the skin of a patient and administer the medicament. The needle remains attached to the

skin until the device is removed. Other types of infusion devices are known in the art.

[0004] In some infusion devices, activation can be awkward or imprecise, causing

discomfort to the user. For instance, in the device of Tsals et al., a pivoting action of a

main body containing the medicament reservoir and the needle against a member attached

to the patient' s skin is required, which requires additional space for activation, possible

discomfort to the user, possible exposure of the needle to unwanted contact, and other

related problems. Prior art infusion devices may also be prone to accidental activation

since they sometimes lack safety devices that can prevent accidental activation.

[0005] Accordingly, a need exists for an improved infusion device, particularly a

wearable infusion device, in which activation of the device is discrete, sanitary and

accurate, and that minimizes the likelihood of unintended activation.

Summary of the Invention

[0006] An object of the present invention is to provide an infusion device,

particularly a wearable infusion device, that is capable of precise activation, the infusion

device having a safety feature to minimize the likelihood of accidental activation, while

providing optimal comfort of use and convenience to the user.

[0007] This and other objects are substantially achieved by providing an infusion

device with a safety feature that is intended to prevent accidental activation of the infusion

device, wherein the safety device conforms to the shape of the infusion device to minimize

bulkiness and discomfort to the user.

Brief Description of the Drawings

[0008] The various objects, advantages and novel features of the exemplary

embodiments of the present invention will be more readily appreciated from the following

detailed description when read in conjunction with the appended drawings, in which:

Fig. 1 is a perspective view of a wearable infusion device in accordance with an

embodiment of the present invention, shown with a safety cover attached thereon;

Fig. 2 is a perspective view of the infusion device of Fig. 1, illustrated without the

safety cover;



Fig. 3 is a side view of the infusion device of Fig. 2, illustrated without the safety

cover;

Fig. 4 is an enlarged, close-up view of the activation button and the protruding wall

section of the main body of the infusion device of Fig. 2, illustrated without the safety

cover;

Fig. 5 is a perspective rear view of the infusion device of Fig. 2 ;

Fig. 6 is a partial cross-sectional view of the safety cover of the infusion device of

Fig. 1; and

Fig. 7 is a perspective view of another wearable infusion device in accordance with

an embodiment of the present invention, shown with a safety cover attached thereon.

Detailed Description of the Exemplary Embodiments

[0009] Figures 1-6 illustrate a first exemplary embodiment of the present invention.

The wearable infusion device 1 includes a main body 10 in which a reservoir (not shown)

is housed. The reservoir is filled with a required amount of liquid medicament, typically

insulin, sufficient to deliver insulin to the user for an extended period, e.g. 2-3 days. An

adhesive liner 3 is attached to the back surface of the infusion device 1 and can adhere to

the skin of a user at a location suitable for insulin therapy, such as the abdomen.

[0010] The infusion device 1 houses a hollow delivery needle (not shown) for

delivering liquid medicament from the internal reservoir to the user via the needle. The

infusion device 1 also includes a drive mechanism (not shown) for priming the delivery

needle such that medicament flows to the needle from the reservoir, and for driving the

delivery needle into the user's skin to deliver the medicament to the user. In order for the

delivery of medicament to the patient to occur, the user/patient attaches the infusion device

1 to his or her skin via the adhesive liner 3 and activates a push button 15, which actuates

the drive mechanism to insert the needle to the user's skin and deliver insulin to the patient.

[001 1] The infusion device 1 also includes a safety feature for preventing

accidental activation of the push button 15. The safety feature includes a wall portion 12

that protrudes from the main body 10 and that is preferably positioned near the push button

15, as illustrated in Figs. 2-4. The safety feature also includes a removable safety cover 2



that is attachable to the main body 10, such that the safety cover 2 shields the push button

15 from accidental or unintended activation, as illustrated in Fig. 1.

[0012] The safety cover 2 is slidable on the main body 10 to expose the push button

15, so that the user can intentionally push the push button 10 at the appropriate time. In

one embodiment, the main body 10 includes guide rails 11a, lib on the upper and lower

sides of the main body 10 (see Figs. 1-3 and 5). The safety cover 2 includes features, such

as grooves 23 on upper and lower portions thereof, that receive the guide rails 1la, 1lb,

such that the safety cover 2 is slidable on the main body 10 of the infusion device 1,

between a first position, as in Fig. 1, wherein the safety cover 2 shields the push button 15,

and a second position wherein the push button 15 does not shield the push button 15, as in

Fig. 2. The safety cover 2 can remain partially attached to the main body 10 in the second

position, wherein the safety cover 2 is slid away from the protruding wall portion 12 to

fully expose or partially expose the push button 15 for activation. Upon activation of the

push button 15, the medicament will be infused into the patent's skin until the medicament

is depleted.

[0013] In another embodiment, the guide rails 11a, lib on the main body 10 and

the corresponding grooves 23 on the safety cover 2 may be replaced with magnets (not

shown) for attaching and/or sliding the safety cover 2 to the main body 10. The use of

magnetic forces can accurately position the safety cover 2 in relation to the push button 15.

In another embodiment, the main body 10 includes one or more magnets (not shown) and

the safety cover 2 includes corresponding metallic or magnetic structures (not shown), such

that the safety cover 2 is attachable to the main body 10. In yet another embodiment, the

safety cover 2 includes one or more magnets (not shown) and the main body 10 includes

corresponding metallic or magnetic structures (not shown), such that the safety cover 2 is

attachable to and slidable on the main body 10. As illustrated in Fig. 1, the safety cover 2

may include grip portions 25 that may be protrusions or indentations at upper and lower

portions thereof that can assist a user to grip the safety cover 2.

[0014] In one embodiment, as illustrated in Fig. 1, the safety cover 2 includes a

bulbous portion 2 1 for shielding the push button 15 when the safety cover 2 is at its first

position. A cross-section of the bulbous portion 2 1 of the push button 15 is illustrated in

Fig. 6. The bulbous portion 2 1 resembles a spoon shape and when it is positioned or slid



over the push button 15, there is sufficient clearance between the bulbous portion 2 1 and

the push button 15 such that in the event that an external force is applied to the bulbous

portion 21, the push button 15 will not be unintentionally pushed or actuated.

[0015] To assist in maintaining the safety cover 2 at the first position, in which the

safety cover 3 shields the push button, as illustrated in Fig. 1, the main body 10 of the

infusion device 1 is provided with a protruding wall portion 12. In the first position, as

illustrated in Fig. 1, the protruding wall portion 12 prevents further sliding movement of

the safety cover 2 in the direction toward the protruding wall portion 12 and positions the

safety cover 2 to shield the push button 15. In this position, the leading portion 22 of the

bulbous portion 2 1 may contact the protruding wall portion 12 of the infusion device 1.

[0016] The protruding wall portion 12 is preferably configured around a periphery

of the push button 15. For instance, the wall portion 12 can be a half-moon shape that

recedes at its ends, as illustrated in Figs. 3 and 4. The outer edges of the wall portion 12

are preferably rounded for user comfort.

[0017] With the cover 2 removed, as illustrated in Fig. 2, the wall portion 12 also

functions to partially shield the push button 15 from being activated unintentionally, as

illustrated in Figs. 3 and 4. The wall portion 12 can also be used as a guide for locating the

push button 15 for activation of the infusion device 1. This feature may be useful for

discrete activation of the infusion device 1 or as a guide for the visually impaired to easily

locate the push button 15.

[0018] When the push button 15 is actuated, the delivery needle (not shown)

extends from a back surface of the main body 10 of the infusion device 1. As illustrated in

Fig. 5, the needle extends from an aperture 19 of the main body 10, through a slot 3 1 in the

liner 3, to pierce the user's skin. In one embodiment, the front of the main body 10

includes one or more indicators 13, as illustrated in Figs. 1 and 2, which indicate the

various stages of infusion therapy. The indicators can be color-coded. In addition, the

front of the main body 10 may include a window 14 that allows a user to see how much of

the medicament remains in the reservoir and/or to monitor the operation of the infusion

device 1. In one embodiment, front indicia 17 on the front of the main body 10 provides

an approximate location of the needle aperture 19 on the back of the main body 10, where

the needle will insert into the user's skin, as illustrated in Fig. 2. This may assist the user



in inserting the needle at the desired location on the user's skin. The front indicia 17

illustrated in Fig. 2 is shown as a target (e.g., a bull's eye) mark having a solid circle

surrounded by an outer circle. The front indicia 16 can be in the form of other markings,

such as a cross-hair marking. The back surface of the main body 10 may include rear

indicia 18 to indicate the upright position of the infusion device 1, as illustrated in Fig. 5.

These rear indicia 18 are visible through a clear or see-through liner 3.

[0019] Fig. 7 illustrates another embodiment of a wearable infusion device in

accordance with the present invention. In this embodiment, the safety cover 2a includes a

clear or translucent portion 2b composed of a clear or translucent material that enables the

safety button 15 to be visible when the safety cover 2a is attached to the main body 10 to

protect the safety button 15 from unintended activation. The clear or translucent portion 2b

can include indicia 2c in the form of an arrow pointing in the direction in which the cover

2a is to be slid or removed from the main body 10 to expose the safety button 15 prior to

activation thereof. The main body 10 also includes bumps 11c on its upper and lower

sides, in lieu of the guide rails 1l a and 1l b in the embodiment of Figs. 1-6, onto which

corresponding slots (not shown) in the safety cover 2a can frictionally engage in order to

attach the safety cover 2a to the main body 10. To disengage the safety cover 2a from the

main body 10, the user can hold the main body 10 and push the cover in the direction of

the arrow indicia 2c on the safety cover 2a, disengaging the safety cover 2a from the

bumps 11c on the main body 10. Fig. 7 also shows a portion of the adhesive liner 3a,

which differs from that of the adhesive liner 3 in Fig. 1 in that the former includes a

circular hole while the latter does not.

[0020] Although only a few exemplary embodiments of the present invention have

been described in detail above, those skilled in the art will readily appreciate that many

modifications are possible in the exemplary embodiments without materially departing

from the novel teachings and advantages of this invention. Accordingly, all such

modifications are intended to be included within the scope of this invention as defined in

the appended claims and their equivalents.



Claims

1. An infusion device having a safety feature for preventing accidental activation,

comprising:

a main body for attachment to a user's skin;

a reservoir housed in the main body, the reservoir comprising liquid medicament;

a delivery needle for delivering the medicament to the skin of the user, the delivery

needle housed in the main body;

a drive mechanism for supplying the delivery needle with the medicament, and for

driving the delivery needle into the user's skin to deliver the medicament into the user's

skin;

an activation button for actuating the drive mechanism;

a wall portion protruding from the main body near the activation button; and

a cover attachable to the main body to protect the activation button from accidental

activation at a first cover position, the cover exposing the activation button to enable

activation by the user at a second cover position.

2. The infusion device as claimed in claim 1, wherein the cover further comprises a

bulbous portion for shielding the activation button when the cover is at its first position,

such that there is sufficient clearance between the bulbous portion and the activation button

to prevent accidental activation of the activation button if the bulbous portion of the cover

is pressed.

3. The infusion device as claimed in claim 2, wherein when the cover is at its first

position, the bulbous portion of the cover is in contact with the protruding wall portion,

preventing the cover from sliding over the protruding wall portion.

4. The infusion device as claimed in claim 3, wherein the wall portion is

configured to partially shield the activation button.

5. The infusion device as claimed in claim 4, wherein the wall portion is formed

along a periphery of the activation button.



6. The infusion device as claimed in claim 5, wherein the edges of the wall portion

are rounded.

7. The infusion device as claimed in claim 5, wherein when the cover is at its first

position, the wall portion and the cover shield the activation button from accidental

activation.

8. The infusion device as claimed in claim 1, wherein the main body comprises one

or more rail-type protrusions and the cover comprises one or more corresponding grooves,

such that the cover is attachable to and slidable on the main body.

9. The infusion device as claimed in claim 8, wherein the cover is slidable on the

main body along the respective rail-type protrusions and grooves.

10. The infusion device as claimed in claim 1, wherein the main body comprises

one or more magnets and the cover comprises corresponding metallic or magnetic

structures, such that the cover is attachable to the main body.

11. The infusion device as claimed in claim 1, wherein the cover comprises one or

more magnets and the main body comprises corresponding metallic or magnetic structures,

such that the cover is attachable to and slidable on the main body.

12. The infusion device as claimed in claim 8, wherein the cover is slidable on the

main body along the respective magnets and corresponding metallic or magnetic structures.
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