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SELF-INJECTION DEVICE WITH INDICATOR FOR INDICATING PROPER
CONNECTION OF COMPONENTS

Cross-Reference to Related Application

This application claims priority under 35 USC §119(e) from U.S. Provisional
Patent Application Serial No. 61/624,218, 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 self-injection devices. More
particularly, the present invention generally relates to a drug delivery pen having a visual
indicator that alerts a user whether key components of the drug delivery pen are properly

connected to each other.

Backeground of the Invention

[0002] Insulin and other injectable medications are commonly administered with
drug delivery pens, whereby a disposable pen needle assembly is attached to facilitate drug
container access and allow fluid egress from the container through a needle into the patient.
[0003] The assembly and operation of a typical drug delivery pen are described in
U.S. Patent Application Publication No. 2006/0229562 to Marsh et al., published on
October 12, 2006, which is hereby incorporated by reference in its entirety. Drug delivery
pens typically include a dial function that can control the exact amount of dosage that is
injected. However, the exactness of the dosage is based on the assumption that the main
components of the drug delivery pen, namely a main body with a dosage dialing function
and a medicament cartridge holder holding a liquid medicament cartridge, are connected
together properly. A drive mechanism, such as a piston, extends from the main body
against the medicament cartridge housed in the cartridge holder, and its movement is based
on proper attachment of the main body to the cartridge holder. However, a proper

connection between the main body and the cartridge holder may be lost due to user error or
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some form of vibration or unintended force that causes an unwanted partial separation
between the main body and the cartridge holder.

[0004] Accordingly, a need exists for an improved drug delivery pen that can alert
a user that key components thereof are not properly connected, which would result in an

improper dosage of medicament being delivered to a user.

Summary of the Invention

[0005] In accordance with an aspect of the present invention, a drug delivery pen is
provided including a visual indicator for alerting a user that the main components are not
properly attached together, which may result in an improper dosage of medicament being
delivered to the user.

[0006] An objective of the present invention is to provide various embodiments of
visual indicators that may be used for such purpose.

[0007] These and other objects are substantially achieved by providing a self-
injection pen in the form of a drug delivery pen in which a main body having a dose
dialing function and a cartridge holder are each provided with a marking, such that when
the main body and the cartridge holder are properly connected, the respective markings

align with each other to inform a user of a correct connection.

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 drug delivery pen in accordance with an
embodiment of the present invention;

Fig. 2 is a perspective view of the drug delivery pen of Fig. 1 with its cap removed;

Fig. 3 is a close-up view of a visual indicator showing proper attachment of the
medicament holder to the main body of the drug delivery pen of Fig. 1;

Fig. 4 is a close-up view of a display window for dosage of medicament to be

delivered of the drug delivery pen of Fig. 1;
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Fig. 5 is a perspective view of another embodiment of a drug delivery pen in
accordance with the present invention;

Fig. 6 is a perspective view of the drug delivery pen of Fig. 5 with its cap removed;

Fig. 7 is a close-up view of a visual indicator showing proper attachment of the
medicament holder to the main body of the drug delivery pen of Fig. 5;

Fig. 8 is a close-up view of a display window for dosage of medicament to be
delivered of the drug delivery pen of Fig. 5;

Fig. 9 is a perspective view of another embodiment of a drug delivery pen in
accordance with the present invention;

Fig. 10 is a perspective view of the drug delivery pen of Fig. 9 with its cap
removed;

Fig. 11 is a close-up view of a visual indicator showing proper attachment of the
medicament holder to the main body of the drug delivery pen of Fig. 9; and

Fig. 12 is a close-up view of a display window for dosage of medicament to be

delivered of the drug delivery pen of Fig. 9.

Detailed Description of the Exemplary Embodiments

[0009] Figs. 1-4 disclose an embodiment of the self-injection device of the present
invention. The self-injection device 1 includes a main body 2, a cartridge holder 3 and a
cap 4. The cartridge holder 3 houses a disposable cartridge (not shown) containing liquid
medicament, such as insulin. The cartridge holder 3 is secured to the main body 2,
preferably via male and female threads on the main body 2 and the cartridge holder 3. The
main body 2 includes a dose setting device 29, preferably in the form of a dial. The user
rotates the dose setting device 29 to select the appropriate dosage for injection by matching
the desired dosage to the corresponding measurement that is visible in a window 24, and
then pushes the dose setting device 29 which causes a drive mechanism such as a piston
(not shown) to act against a cartridge connected to an injection needle so that the desired
amount of liquid medicament is forced out of the injection needle into the skin of a user.
[0010] The dose setting device 29 is calibrated on the assumption that the cartridge
holder 3 is properly attached to the main body 2. However, if the cartridge holder 3 and
the main body 2 are not properly attached, the user may not be able to receive the correct

dosage of medicament. For instance, if the cartridge holder 3 is further apart from the
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main body 2 than it is in its nominal attachment position, a piston (not shown) actuated by
the dose setting device 3 may travel a set distance which would not be sufficient to deliver
the desired dosage due to the improper attachment of the cartridge holder 3 to the main
body 2.

[0011] Fig. 1 illustrates the self-injection pen 1 with the cap 4 attached to the
cartridge holder 3, and the cartridge holder 3 being properly connected to the main body 2.
A proper connection between the main body 2 and the cartridge holder 3 is indicated when
the indicator mark 21 on the main body 2 and the indicator mark 31 on the cartridge holder
3 are rotationally aligned with each other along the longitudinal length or axis of the self-
injection device 1. In Fig. 1, only a portion of the cartridge holder 3 is visible due to the
cap 4 being placed on the cartridge holder 3.

[0012] Fig. 2 illustrates the self-injection pen 1 of Fig. 1, with the cap 4 removed
from the cartridge holder 3. The cartridge holder 3 includes a window opening 33 through
which the liquid medicament cartridge (not shown) is visible when present. The cartridge
holder 3 includes an injection needle receiving portion 35 at an open end, allowing
attachment of an injection hub containing a penetrating needle cannula for piercing the
cartridge and a needle for penetrating a user’s skin, prior to use. The cartridge holder 3
includes a protruding outer ring 36 and the cap 4 includes a protruding inner ring 46.
When the cap 4 is pushed on the cartridge holder 3, the respective rings 36, 46 engage and
prevent further movement of the cap 4 against the cartridge holder 3. The cap 4 may
include an outer ring 42 which assists a user to grip the cap 4 for attachment to and
removal from the cartridge holder 3.

[0013] The self-injection pen 1 includes visual indicators 21, 22 and 31, 32 for
indicating that the main body 2 and the cartridge holder 3 are properly connected together.
As illustrated in Figs. 2 and 3, the cartridge holder 3 includes a visual indicator in the form
of indicia 31, as well as a raised longitudinal bar 32 on which the indicia 31 is positioned.
The raised bar 32 also prevents full rotation or rolling of the self-injection pen 1 when the
injection pen 1 is placed on a flat surface (e.g., a table). The main body 2 includes a visual
indicator in the form of indicia 21 position on a raised portion 22. When the cartridge
holder 3 and the main body 2 are properly attached together, preferably by being threaded
onto one another, the indicia 21 and 31, as well as the raised portion 22 and the raised
longitudinal bar 32, rotationally align in the direction of the longitudinal length or axis of

the self-injection device, as illustrated in Figs. 1-3. In the event that the cartridge holder 3
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and the main body 2 are not properly attached together, the visual indicators 21, 22 and 31,
32 will not align properly in the manner illustrated in Fig. 2 (i.e., they may be rotationally
and/or axially displaced from one another). The raised bar 32 and the raised portion 22
may assist visually-impaired users in determining whether the cartridge holder 3 is
properly attached to the main body 2.

[0014] Line 7, illustrated in Figs. 1-3, exemplifies the outer connection between the
cartridge holder 3 and the main body 2. Line 8, illustrated in Figs. 1 and 3, exemplifies the
outer connection between the cap 4 and the cartridge holder 3.

[0015] Fig. 3 is a close-up view of the self-injection device 1 in which the cap 4 is
attached to the cartridge holder 3 and the cartridge holder 3 is properly attached to the main
body 2. As illustrated, the visual indicators for proper alignment in the form of the
indicator marks 21, 31, as well as the raised portions 22, 32, indicate to a user, visually or
by touch, that the cartridge holder 3 is properly attached to the main body 2.

[0016] Fig. 4 is a close-up view of the window 24 of the main body 2 of the self-
injection device 1 of Fig. 1. The window 24 displays the amount of dosage of liquid
medicament selected by the user via the dose setting device or knob 29. A window cover
26 surrounds the window 24, to visually highlight the window 24. The window cover 26
includes a pointer 27 that points in the direction of the dosage of liquid medicament
corresponding to the dosage set by dialing the dose setting device 29. The dose setting
device 29 is preferably a dial or knob including indents and dimples or small protrusions
that assist a user in properly gripping the device.

[0017] The window cover 26, illustrated in Fig. 4, may be a separate component
from the main body 2, or it may be over-molded onto the main body 2. Alternatively, the
window cover 26 may be printed onto the main body 2. In any case, it is preferred that the
window cover 26 be the same color as the dose setting device 29. Furthermore, it is
preferred that the cover opening 260 in the window cover 26 be sized such that it is larger
than the body opening 200 on the main body 2, to reveal portion 201. It is preferred that
the body opening 200 be shaped such that the body opening 200 aligns with a helical path
of numerals representing a dose dialed with the dose setting device 29. More preferably,
the body opening 200 is an elongated slot oriented at the same angle as the helical path of
the numerals to be displayed in the body opening 200.

[0018] In one embodiment of the present invention, as illustrated in Fig. 4, the

opening 260 is a substantially circular opening, with the pointer 27 extending over parts of
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both the body opening 200 and the cover opening 260. One advantage of such an
arrangement is that the portion 201 can be revealed to highlight the numerals within the
body opening 200 by providing a contrasting foreground.

[0019] Figs. 5-8 illustrate another embodiment of the self-injection device of the
present invention. In this embodiment, the indicator mark on the cartridge holder 3 is an
indicia 310 in the form of a cylinder, with a pointer 31a extending in a longitudinal
direction of the self-injection device 1. When the cartridge holder 3 is properly attached to
the main body 2, the pointer 31a of the cartridge holder 3 aligns with the indicator mark
21a of the main body 2, as illustrated in Figs. 6 and 7. This embodiment also includes grip
portions 28, 48 on the main body 2 and the cap 4, respectively, to visually highlight the
self-injection device 1. In a preferred embodiment, the grip portions 28, 48 are made of a
clear material. The embodiment of Figs. 5-8 is similar to that of Figs. 1-4 in the manner of
attachment of the main body 2, the cartridge holder 3 and the cap 4.

[0020] The embodiment of the self-injection device of Figs. 9-12 differs from that
of the embodiments mentioned above in several ways. In this embodiment, the cartridge
holder 3 is fully covered by the cap 4 when the cartridge holder 3 is properly attached to
the main body 2, as illustrated in Fig. 9. As illustrated in Fig. 10, the indicator mark 31b
on the cartridge holder 3, in the form of an arrow, is aligned with the indicator mark 21b on
the main body 2, in the form of a raised bar, to indicate that the two parts are properly
connected. The cap 4 is made, at least partially, of a clear or translucent material so that
even when the cap 4 is attached on the cartridge holder 3, the indicator mark 31b on the
cartridge holder 3 is visible, as illustrated in Fig. 11. Line or gap 9 indicates the
connection border between the cap 4 and the main body 2.

[0021] In the embodiment of Figs. 9-12, the cap 4 fully covers the cartridge holder
3. The window cover 26 of the main body 2, surrounding the window 24, may be a
separate component from the main body 2 or it may be over-molded onto body 2.
Alternatively, the window cover 26 may be printed onto the main body 2. In any case, it is
preferred that the window cover 26 be the same color as the dose setting device 29.
Furthermore, as illustrated in Fig. 12, it is preferred that the window cover opening 260 in
the window cover 26 be sized such that it is larger than the body opening 200 on main
body 2, to reveal portion 201. Preferably, the body opening 200 is shaped such that the
body opening 200 aligns with a helical path of numerals representing a dose dialed with

dose setting device 29. More preferably, and as illustrated in this embodiment, the body
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opening 200 is an elongated slot having rounded edges oriented at the same angle as the
helical path of numerals to be displayed in the body opening 200. In this embodiment, the
cover opening 260 is a substantially oval opening, with the pointer 27 extending over parts
of both the body opening 200 and the window cover opening 260. One advantage of such
an arrangement is that the portion 201 can be revealed to highlight the numerals within
body opening 200 by providing a contrasting foreground.

[0022] 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.
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Claims

1. A self-injection device comprising:

a main body comprising a dose setting device;

a cartridge holder for holding a liquid medicament cartridge secured to the main
body, at least one of the cartridge holder and the liquid medicament cartridge comprising a
needle receiving portion;

a drive mechanism for applying force to the medicament cartridge to force liquid
medicament from the cartridge according to a dose selected by the dose setting device; and

a visual indicator for indicating that the main body and the cartridge holder are

properly connected together.

2. The self-injection device as claimed in claim 1, wherein the visual indicator
comprises a first visual marking on the cartridge holder and a second visual marking on the
main body such that when the cartridge holder and the main body are properly connected,

the visual markings are aligned.

3. The self-injection device as claimed in claim 2, wherein the visual markings are

elevated from the respective cartridge holder and main body.

4. The self-injection device as claimed in claim 2, wherein the visual markings are

the same.

5. The self-injection device as claimed in claim 2, wherein the visual markings are

different.

6. The self-injection device as claimed in claim 2, wherein the marking on the

main body is raised and comprises a bar shape.

7. The self-injection device as claimed in claim 1, wherein the main body
comprises a dose setting window for visually indicating to a user the dose of the

medicament that is selected by manipulating the dose setting device.
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8. The self-injection device as claimed in claim 7, further comprising an indicator
mark on the main body aligned with the set medicament dosage to assist a user to set the

desired medicament dose.

9. The self-injection device as claimed in claim 7, wherein the main body further
comprises a cover surrounding the periphery of the dose setting window and an indicator
mark extending from the cover toward the dose setting window to assist a user to set the

desired medicament dose.

10. The self-injection device as claimed in claim 1, wherein the dose setting device

is knob.

11. The self-injection device as claimed in claim 1, wherein the drive mechanism
comprises a lead screw movably disposed within said cartridge and movably connected to

the dose setting device.

12. The self-injection device as claimed in claim 1, wherein the medicament

comprises insulin.

13. The self-injection device as claimed in claim 1, further comprising a cap for

detachably covering a part of the cartridge holder.

14. The self-injection device as claimed in claim 13, wherein the visual indicator
comprises a first visual marking on the cartridge holder and a second visual marking on the
main body such that when the cartridge holder and the main body are properly connected,

the visual markings are aligned.

15. The self-injection device as claimed in claim 14, wherein the cap comprises
clear or translucent material such that the marking on the cartridge holder is visible when

the cap is attached to the cartridge holder.
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16. A self-injection device comprising:

a main body comprising a dose setting device and a body opening;

a cartridge holder for holding a liquid medicament cartridge secured to the main
body, at least one of the cartridge holder and the liquid medicament cartridge comprising a
needle receiving portion;

a drive mechanism for applying force to the medicament cartridge to force liquid
medicament from the cartridge; and

a dose indicator having a pointer for indicating the dosage to be delivered, said dose
indicator formed by an end cover having a viewing opening wherein the end cover
obscures a portion of the body and the viewing opening allows a portion of the body

around the body opening to be seen through said viewing opening.
17. The self-injection device as claimed in claim 16, wherein the cover comprises a
first visual material and the main body comprises a second visual material, and the first and

second visual materials are of different colors.

18. The self-injection device as claimed in claim 16, wherein the pointer is located

at a central portion of the viewing opening and the body opening.

19. The self-injection device as claimed in claim 16, wherein the visual opening is

substantially circular.

20. The self-injection device as claimed in claim 16, wherein the visual opening is

substantially elliptical.

21. The self-injection device as claimed in claim 16, further comprising a cap for

detachably covering a part of the cartridge holder.

10



1/9

IE







00000000000000000000000000000

24
260 — —201




4/9




PCT/US2013/036405

WO 2013




WO 2013/155435 PCT/US2013/036405

FIG.8

FIG.7




6°Ol4




WO 2013/155435

8/9

PCT/US2013/036405

46

42

FIG.10



PCT/US2013/036405

WO 2013/155435

9/9

LT~
7

9¢—

09¢—

1 1°OI4




INTERNATIONAL SEARCH REPORT International app]ica[ion No.
' PCT/US2013/036405

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61M 5/178 (2013.01)
USPC - 604/131 :

According to International Patent Classification (IPC) or to both national classification and IPC .

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - A61M 5/028, 5/031, 5/178 (2013.01) '
USPC - 604/065, 083, 089, 117, 131, 164.01, 189, 191, 208, 506

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - A61M 5/204, 2005/00, 2005/178, 2005/3129 (2013.01)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Orbit, Google, Google Patents, Google Scholar

C. DOCUMENTS CONSIDERED‘TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2011/0313350 A1 (KRULEVITCH et al) 22 December 2011 (22.12.2011) entire document 16-20

Y 1-15, 21

Y US 2010/0160894 A1 (JULIAN et al) 24 June 2010 (24.06.2010) entire document 1-15, 21

Y US 2009/0157041 A1 (PETTIS et al) 18 June 2009 (18.06.2009) entire document : 8

Y US 2009/0069752 A1 (RAJ et al) 12 March 2009 (12.03.2009) entire document 18,15, 21

D Further documents are listed in the continuation of Box C. D

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application-but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the intemational “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L” dpcgment wltl)ilqhhmﬁy thrglw d(_)Ubtfj on prtjority hclairr_l(s). or whict;] is step when the document is taken alone
cited to establish the publication date of another citation of OWher wy» gocument of particular relevance; the claimed invention cannot be
special reason (as specified) . . considered lopailr:volve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P” document published prior to the intemational filing date but laterthan  «g» 3ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
10 June 2013 2 6 J U N 20"3
Name and mailing address of the ISA/US - Authorized officer: .
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Co_penheaver
P.O. .BO).( 1450, Alexandria, Virginia 22313-1450 PCT Helpdesk: §71.272-4300

Facsimile No. 571-273-3201 : PCT OSP: §71-272.7774

Form PCT/ISA/210 (second sheet) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report

