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[0001] Priority is claimed to U.S. Provisional Patent Application No. 62/468,190, filed March

7, 2017, the entire contents of which are incorporated herein by reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to drug delivery devices and, more

particularly, mechanisms and methods for inserting or deploying a needle and/or cannula of

drug delivery device.

BACKGROUND

a

[0003] Some drug delivery devices, such as on-body injectors, may be temporarily attached

to a patient to deliver a drug via an injection needle or some other means over an extended

period of time. The drug delivery device may be attached to the tissue of the patient's

abdomen, thigh, arm, or some other portion of the patient's body.

[0004] In some cases, the drug delivery device may be worn by the patient for several

minutes or hours while the drug is injected. For example, viscous drugs, including some

biologics, can have long injection times due to the force needed to expel them from the drug

delivery device. Furthermore, some drug delivery devices are configured to be attached to the

patient at a doctor's office, and then later deliver the drug to the patient when the patient returns

to his or her home. For these reasons and others, a rigid injection member may be left inside

the patient for a substantial amount of time, which can result in patient discomfort or unease.

[0005] In addition, some existing drug delivery devices use external features for needle

safety, requiring the patient to remove the drug delivery device while a rigid needle is still inside
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the patient.  Depending upon the angle, depth, and stiffness of the needle, this can cause 

patient discomfort and the anxiety of seeing the needle afterward. 

[0006]     As a result, insertion mechanisms have been disposed within drug delivery devices to 

accomplish insertion and/or retraction movements of the needle.  Such an insertion mechanism, 

however, may increase the overall size, complexity, and/or cost of the drug delivery device.  

SUMMARY 

[0007]     In accordance with a first aspect, a wearable drug delivery device comprises a main 

housing having a container, a fluid pathway connector coupled to the container, and a pressure 

supply device.  The drug delivery device further comprises an insertion mechanism disposed 

within the main housing and operatively coupled to the pressure supply device, the fluid 

pathway connector defining a fluid flow path between the container and the insertion 

mechanism.   The insertion mechanism includes a housing having a proximal end, a distal end, 

a first opening disposed near the proximal end, and a second opening disposed in the distal 

end, the first opening coupled to the pressure supply device.  A needle or cannula assembly is 

disposed within the housing and moveable between a retracted position and an extended 

position.  The needle or cannula assembly includes a base having a proximal surface and a 

distal surface, and a needle or cannula coupled to the distal surface of the base.   The base 

divides the housing into a proximal chamber and a distal chamber.  A retraction member is 

disposed within the housing to maintain the needle or cannula assembly in the retracted position 

before movement to the extended position.  The retraction member is in contact with the base 

and applies a resistive force.  The insertion mechanism further includes a flexible fluid path 

member having a first end operatively coupled to a first connector upwardly extending from the 

proximal surface of the base and a second end operatively coupled to a second connector 

downwardly extending from the proximal end of the housing, the flexible fluid path member 

moveable with the needle assembly. 
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The pressure supply device is adapted to supply pressure through the first opening and into the 

proximal chamber until an amount of pressure P1 in the proximal chamber applies an 

application force to the proximal surface of the base that surpasses the resistive force of the 

retraction member to move the needle assembly from the retracted position to the  
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extended position.  The needle is disposed through the opening in the distal end of the housing 

in the extended position to deploy the needle.   

[0008]     In accordance with a second aspect, an insertion mechanism for a drug delivery 

device comprises a housing having a proximal end, a distal end, a first opening disposed in the 

housing near the proximal end, the first opening adapted to be operatively coupled to a pressure 

supply device, and a second opening disposed in the distal end of the housing. A needle or 

cannula assembly is disposed within the housing and moveable between a retracted position 

and an extended position.  The needle or cannula assembly includes a base having a proximal 

surface and a distal surface, and a needle or cannula is attached to the base.  A retraction 

member is contact with the base and applies a resistive force to maintain the needle or cannula 

assembly in the retracted position before movement to the extended position.  The insertion 

mechanism further comprises a flexible fluid path member having a first end operatively coupled 

to a connector extending from the proximal surface of the base and a second end operatively 

coupled to a connector extending from the proximal end of the housing, the flexible fluid path 

member moveable between the retracted position and the extended position corresponding to 

the retracted position and the extended position of the needle or cannula assembly. Pressure is 

supplied through the first opening until an amount of pressure P1 applies an application force to 

the proximal surface of the base of the needle or cannula assembly that exceeds the resistive 

force of the retraction member to move the needle or cannula assembly from the retracted 

position to the extended position, the needle extending through the second opening in the distal 

end of the housing in the extended position.   

[0009]     There is disclosed a method of deploying a needle of an insertion mechanism from a 

drug delivery device is disclosed.  The method comprises maintaining a retracted position of a 

needle or cannula assembly disposed within a housing of the insertion mechanism by a  
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retraction member.  The method also comprises supplying pressure to a first opening of the 

housing of the insertion mechanism until an amount of pressure P1 in a proximal chamber of the 

housing imparts an application force on a base of the needle or cannula assembly that exceeds 

a resistive force applied to the base by one or more of the retraction member or a pressure P2 

in a distal chamber of the housing.   The method also comprises moving the needle assembly 

from the retracted position to the extended position 
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upon the application force surpassing the resistive force.  The method still further comprises 

disposing a needle of the needle or cannula assembly through a second opening in a distal end 

of the housing of the insertion mechanism upon movement of the needle assembly to the 

extended position to deploy the needle. 

[0010]     The insertion mechanism for a drug delivery device and method may include any one 

or more of the following forms or method steps. 

[0011]     In one form, the retraction member may include a biasing mechanism, and the 

biasing mechanism including a spring having a first end attached to the base and a second end 

attached to the distal end of the housing, wherein the spring retracts the needle into the 

retracted position after release of pressure P1 in the proximal chamber. In addition, the insertion 

mechanism may further comprise a first connector upwardly extending from the proximal 

surface of the base, and a flexible fluid path member having a first end operatively coupled to 

the connector upwardly extending from the proximal surface of the base and a second end 

operatively coupled to a second connector downwardly extending from the proximal end of the 

housing.  The flexible fluid path member is moveable with the needle assembly.  In addition, the 

flexible fluid path member may be in an extended position when the needle assembly is in the 

extended position and a compressed position when the needle assembly is in the retracted 

position.  

[0012]     In another form, the insertion mechanism may further include a step disposed around 

the housing sidewall near the distal end of the housing.  The step may have a sealing 

mechanism, and the sealing mechanism may include an o-ring.   Further, the distal surface of 

the base may contact the o-ring to soften the impact when the needle or cannula assembly 

moves from the retracted position to the extended position. In addition, the housing may include 

a  sidewall having a threaded inside surface, and the base may further include one or more of a  
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surface or a pair of side surfaces in contact with the inside surfaces of the sidewall. The side

surfaces of the base may each have a threaded surface corresponding to the threaded inside

surface of the sidewall of the housing. In addition, the threaded inside surface of the sidewall of

the housing and the threaded surface of the side surfaces of the base may include one of

coarse threading or fine threading, the coarse threading allowing the needle to rotate at least

two to three times during insertion, and the fine threading allowing the needle to rotate at least

eight to ten times during insertion.

[0013] In yet another form, the base may include a surface or a pair of side surfaces

minimally spaced from the sidewall of the housing to minimize flow-around when pressure is

supplied to the proximal chamber. Also, the retraction member may comprise a frictional

element in contact with a sidewall of the base. The frictional element may comprise one or

more of at least one sealing mechanism or o-ring. In addition, upon one of applying negative

pressure through the first opening or supplying positive pressure to a third opening disposed in

a sidewall of the housing near the distal end of the housing, a pressure P2 in the distal chamber

may surpass the pressure P1 in the proximal chamber causing the needle or cannula assembly

to move back upward into the retracted position after needle deployment.

[0014] In yet another form, the needle or cannula assembly may be secured back into the

retracted position by one or more of: (1) at least one spring-loaded directional latch, or (2) at

least one groove disposed on the sidewall of the housing. The at least one groove for receiving

the at least one sealing mechanism may be disposed on the sidewall of the base to prevent the

needle assembly from being activated again into the extended position. In addition, the at least

one spring-loaded directional latch may include a first spring-loaded directional latch disposed

on one area of the sidewall of the housing and a second spring-loaded latch disposed on

another area of the sidewall of the housing. Each latch may have an angled side surface that

contacts a corresponding angled side surface of the base on either side of the base to secure
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the base of the needle or cannula assembly, preventing redeployment. Further, the at least one

groove may include a first groove disposed on one area of the sidewall of the housing and a

second groove disposed on another area of the sidewall of the housing. Each groove may be

adapted to receive a corresponding frictional element disposed on the sidewall of the base to

secure the base of the needle or cannula assembly, preventing redeployment.

[0015] Still further, in other forms, when the pressure P1 in the proximal chamber exceeds

pressure P2 in the distal chamber, and the needle or cannula assembly may move from the

retracted position to the extended position.

a

[0016] In one form of the method, maintaining a retracted position of a needle or cannula

assembly may comprise one of: (1) applying a resistive force to a distal surface of a base of the

needle assembly via a biasing mechanism, or (2) disposing a frictional element on at least one

area of a sidewall of the base and applying the resistive force toward the proximal end of the

housing via the frictional element.

[0017] In another form of the method, the method may further comprise one of supplying

negative pressure through the first opening or positive pressure to a third opening disposed in

the housing near the distal end of the housing until a pressure P2 in a distal chamber of the

housing exceeds the pressure P1 in the proximal chamber, causing the needle or cannula

assembly to move from the extended position back to the retracted position. In addition, the

method may further comprise securing the needle assembly in the retracted position after

movement from the extended position to prevent redeployment of the needle of the needle

assembly. In some examples, securing the needle assembly in the retracted position may

comprise one of: (1) providing at least one spring-loaded directional latch on a sidewall of the

housing that contacts at least one side of the base upon movement into the at least one spring-

loaded directional latch, or (2) inserting at least one sealing mechanism disposed on at least

one side of the base into a corresponding groove disposed on the sidewall of the housing. In
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[00106] Also included can be talimogene laherparepvec or another oncolytic HSV for the

treatment of melanoma or other cancers. Examples of oncolytic HSV include, but are not

limited to talimogene laherparepvec (U.S. Patent Nos. 7,223,593 and 7,537,924);

OncoVEXGALV/CD (U.S. Pat. No. 7,981,669); OrienX010 (Lei et al. (2013), World J.

Gastroenterol., 19:5138-5143); G207, 1716; NV1020; NV12023; NV1034 and NV1042

(Vargehes et al. (2002), Cancer Gene Ther., 9(12):967-978).

[00107] Also included are TIMPs. TIMPs are endogenous tissue inhibitors of

metalloproteinases (TIMPs) and are important in many natural processes. TIMP-3 is expressed

by various cells or and is present in the extracellular matrix; it inhibits all the major cartilage-

degrading metalloproteases, and may play a role in role in many degradative diseases of

connective tissue, including rheumatoid arthritis and osteoarthritis, as well as in cancer and

cardiovascular conditions. The amino acid sequence of TIMP-3, and the nucleic acid sequence

of a DNA that encodes TIMP-3, are disclosed in U.S. Patent No. 6,562,596, issued May 13,

2003, the disclosure of which is incorporated by reference herein. Description of TIMP

mutations can be found in U.S. Publication No. 2014/0274874 and PCT Publication No. WO

2014/152012.

[00108] Also included are antagonistic antibodies for human calcitonin gene-related peptide

(CGRP) receptor and bispecific antibody molecule that target the CGRP receptor and other

headache targets. Further information concerning these molecules can be found in PCT

Application No. WO 2010/075238.

[00109] Additionally, bispecific T cell engager (BiTE®) antibodies, e.g. BLINCYTO®

(blinatumomab), can be used in the device. Alternatively, included can be an APJ large

molecule agonist e.g., apelin or analogues thereof in the device. Information relating to such

molecules can be found in PCT Publication No. WO 2014/099984.
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[00110] In certain embodiments, the medicament comprises a therapeutically effective

amount of an anti-thymic stromal lymphopoietin (TSLP) or TSLP receptor

antibody. Examples of anti-TSLP antibodies that may be used in such embodiments include,

but are not limited to, those described in U.S. Patent Nos. 7,982,016, and 8,232,372, and U.S.

Publication No. 2009/0186022. Examples of anti-TSLP receptor antibodies include, but are not

limited to, those described in U.S. Patent No. 8,101,182. In particularly preferred embodiments,

the medicament comprises a therapeutically effective amount of the anti-TSLP antibody

designated as A5 within U.S. Patent No. 7,982,016.

[00111] Although the drug injection device, systems, methods, and elements thereof, have

been described in terms of exemplary embodiments, they are not limited thereto. The detailed

description is to be construed as exemplary only and does not describe every possible

embodiment of the invention because describing every possible embodiment would be

impractical, if not impossible. Numerous alternative embodiments could be implemented, using

either current technology or technology developed after the filing date of this patent that would

still fall within the scope of the claims defining the invention.

[00112] It should be understood that the legal scope of the invention is defined by the words

of the claims set forth at the end of this patent. The appended claims should be construed

broadly to include other variants and embodiments of same, which may be made by those

skilled in the art without departing from the scope and range of equivalents of the devices,

systems, methods, and their elements.
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What is Claimed: 

1. A wearable drug delivery device comprising: 

a main housing having a container, a fluid pathway connector coupled to the container, 

and a pressure supply device; and 

an insertion mechanism disposed within the main housing and operatively coupled to the 

pressure supply device, the fluid pathway connector defining a fluid flow path between the 

container and the insertion mechanism, the insertion mechanism including:  

a housing having a proximal end, a distal end, a first opening disposed near the 

proximal end, and a second opening disposed in the distal end, the first opening coupled 

to the pressure supply device, 

a needle or cannula assembly disposed within the housing and moveable 

between a retracted position and an extended position, the needle or cannula assembly 

including a base having a proximal surface and a distal surface, and a needle or cannula 

coupled to the distal surface of the base, the base dividing the housing into a proximal 

chamber and a distal chamber,  

a retraction member disposed within the housing to maintain the needle or 

cannula assembly in the retracted position before movement to the extended position, 

the retraction member in contact with the base and applying a resistive force, and  

a flexible fluid path member having a first end operatively coupled to a first 

connector upwardly extending from the proximal surface of the base and a second end 

operatively coupled to a second connector downwardly extending from the proximal end 

of the housing, the flexible fluid path member moveable with the needle assembly, 

wherein the pressure supply device is adapted to supply pressure through the first 

opening and into the proximal chamber until an amount of pressure P1 in the proximal chamber 
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applies an application force to the proximal surface of the base that surpasses the resistive 

force of the retraction member  to move the needle or cannula assembly from the retracted 

position to the extended position, the needle disposed through the opening in the distal end of 

the housing in the extended position to deploy the needle.   

2. The wearable drug delivery device of claim 1, wherein the retraction member 

comprises a biasing mechanism, the biasing mechanism including the flexible fluid path 

member having a first end attached to the base and a second end attached to the proximal end 

of the housing, and wherein the  biasing mechanism retracts the needle into the retracted 

position after release of pressure P1 in the proximal chamber.   

3. The wearable drug delivery device of claim 1, wherein the flexible fluid path 

member is in an extended position when the needle assembly is in the extended position and in 

a compressed position when the needle assembly is in the retracted position.  

4. The wearable drug delivery device of any one of claims 1-3, further comprising a 

step disposed on the housing sidewall near the distal end of the housing, the step having a 

sealing mechanism, wherein the sealing mechanism is an o-ring, and the distal surface of the 

base contacts the o-ring to soften the impact when the needle or cannula assembly moves from 

the retracted position to the extended position.  

5. The wearable drug delivery device of any one of claims 2-4, wherein the housing 

includes a sidewall having a threaded inside surface, and the base further includes a side 

surface in contact with the inside surface of the sidewall, the side surface of the base having a 

threaded surface corresponding to the threaded inside surface of the sidewall of the housing. 

6. The wearable drug delivery device of claim 5, wherein the threaded inside 

surface of the sidewall of the housing and the threaded surface of the side surface of the base 

are one of coarse threading or fine threading, the coarse threading allowing the needle to rotate 
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at least two to three times during deployment, and the fine threading allowing the needle to 

rotate at least eight to ten times during deployment.   

7. The wearable drug delivery device of claim 1, wherein the retraction member 

comprises at least one frictional element, the frictional element in contact with a sidewall of the 

base and comprising one or more of at least one sealing mechanism or o-ring. 

8.  The wearable drug delivery device of claim 7, wherein, upon one of applying 

negative pressure through the first opening or supplying positive pressure to a third opening 

disposed in a sidewall of the housing near the distal end of the housing, a pressure P2 in the 

distal chamber surpasses the pressure P1 in the proximal chamber causing the needle or 

cannula assembly to move back into the retracted position after needle deployment.   

9.   The wearable drug delivery device of claim 7, wherein the needle or cannula 

assembly is secured back into the retracted position by one or more of: (1) at least one spring-

loaded directional latch, or (2) at least one groove disposed on the sidewall of the housing, the 

at least one groove for receiving the at least one sealing mechanism disposed on the sidewall of 

the base to prevent the needle assembly from being activated again into the extended position.   

10. The wearable drug delivery device of claim 9, wherein the at least one spring-

loaded directional latch includes a first spring-loaded directional latch disposed on one area of 

the sidewall of the housing and a second spring-loaded latch disposed on another area of the 

sidewall of the housing, each latch having an angled side surface that contacts a corresponding 

angled side surface of the base on either side of the base to lock the base of the needle or 

cannula assembly, preventing redeployment.   

11. The wearable drug delivery device of claim 9, wherein the at least one groove 

includes a first groove disposed on one area of the sidewall of the housing and a second groove 

disposed on another area of the sidewall of the housing, each groove adapted to receive a 
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corresponding frictional element to secure the base of the needle or cannula assembly, 

preventing redeployment.   

12. The wearable drug delivery device of claim 7, wherein the housing further 

includes a guide member downwardly extending from the proximal end of the housing and 

having a central bore, and the base further includes a shaft extending from a center of the 

proximal surface of the base into the central bore, the central bore to guide the shaft of the base 

when the needle assembly moves between the retracted and extended positions and reduce the 

volume of the proximal chamber.  

13.   An insertion mechanism for a drug delivery device, the insertion mechanism 

comprising: 

a housing having a proximal end, a distal end, a first opening disposed in the housing 

near the proximal end, the first opening adapted to be operatively coupled to a pressure supply 

device, and a second opening disposed in the distal end of the housing; 

a needle or cannula assembly disposed within the housing and moveable between a 

retracted position and an extended position, the needle or cannula assembly including a base 

having a proximal surface and a distal surface, and a needle or cannula attached to the base; 

a retraction member in contact with the base and applying a resistive force to maintain 

the needle or cannula assembly in the retracted position before movement to the extended 

position; and  

  a flexible fluid path member having a first end operatively coupled to a connector 

extending from the proximal surface of the base and a second end operatively coupled to a 

connector extending from the proximal end of the housing, the flexible fluid path member 

moveable between the retracted position and the extended position corresponding to the 

retracted position and the extended position of the needle or cannula assembly, 
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wherein, pressure is supplied through the first opening until an amount of pressure P1 

applies an application force to the proximal surface of the base of the needle or cannula 

assembly that exceeds the resistive force of the retraction member to move the needle or 

cannula assembly from the retracted position to the extended position, the needle extending 

through the second opening in the distal end of the housing in the extended position.   

14. The insertion mechanism of claim 13, wherein the base divides the housing into 

a proximal chamber and a distal chamber, such that when a pressure P1 in the proximal 

chamber exceeds a pressure P2 in the distal chamber, the needle or cannula assembly moves 

from the retracted position to the extended position.  

15. The insertion mechanism of any one of claims 13 and 14, further comprising a 

pair of sealing mechanisms disposed on the housing sidewall near the distal end of the housing, 

such that the distal surface of the base contacts the sealing mechanisms when the needle 

assembly is in the extended position.   

16. The insertion mechanism of any one of claims 13-15, wherein the housing 

includes a  sidewall having a threaded inside surface, and the base further includes a side 

surface in contact with the inside surface of the sidewall, the side surface of the base having a 

threaded surface corresponding to the threaded inside surface of the sidewall of the housing, 

and wherein the threaded inside surface of the sidewall of the housing and the threaded surface 

of the side surface of the base are one of coarse threading or fine threading, the coarse 

threading allowing the needle to rotate at least two to three times during insertion, and the fine 

threading allowing the needle to rotation at least eight to ten times during insertion.   

 

17. The insertion mechanism of any of claims 13-16, wherein the base includes a 

pair of side surfaces minimally spaced from the sidewall of the housing to minimize flow-around 

when pressure is supplied.    
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18. The insertion mechanism of claim 13, wherein the flexible fluid path member is 

the retraction member that biases the needle assembly in the retracted position.   

 

  




