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[0006]     The insertion and/or retraction movements of the trocar and/or cannula may be 

accomplished by incorporating an insertion mechanism disposed within the drug delivery device.  

Such an insertion mechanism, however, may increase the overall size, complexity, and/or cost of 

the drug delivery device.   

[0007]     The present disclosure sets forth insertion mechanisms and related methods embodying 

advantageous alternatives to existing insertion mechanisms and methods that may address one or 

more of the challenges or needs described herein, as well as provide other benefits and 

advantages. 

SUMMARY 

[0008]     In accordance with a first aspect, a wearable drug delivery device may include a 

housing, a drug storage container positioned at least partially within the housing, an insertion 

mechanism positioned at least partially within the housing.  The insertion mechanism includes a 

delivery member connected or configured to be connected in fluid communication with the drug 

storage container, the delivery member being moveable between a first position wherein an 

insertion portion of the delivery member is positioned within the housing and a second position 

wherein the insertion portion of the delivery member is positioned exterior to the housing for 

insertion into a patient. Further, the insertion mechanism include a hub operably coupled with the 

delivery member, a power source configured to generate rotational motion, and a motion 

conversion mechanism 
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operably coupled with the power source and the hub, the motion conversion mechanism being 

configured to convert the rotational motion of the power source into linear motion of the hub to 

move the delivery member between the first position and the second position. The operation of 

the power source causes at least a portion of the motion conversion mechanism to rotate about a 

rotational axis, the rotational axis being substantially stationary with respect to the housing 

during rotation of the at least a portion of the motion conversion mechanism. 

[0009]     There is disclosed an insertion mechanism that may include a trocar or hollow delivery 

needle, a housing having a proximal end and a distal end.  Further, the insertion mechanism may 

include a manifold and movable relative to the housing between a first manifold position 

adjacent to the proximal end of the housing and a second manifold position adjacent to  
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the distal end of the housing.  A hub carrying the trocar or hollow delivery needle may be 

removably connected to the manifold, the hub being movable relative to the housing between a 

first hub position adjacent to the proximal end of the insertion mechanism housing and a second 

hub position adjacent to the distal end of the housing.  Further, a power source may be 

configured to generate rotational motion, and a motion conversion mechanism may be 

operatively connecting the power source and the hub, and configured to convert the rotational 

motion of the power source into linear motion of the hub. 

[0010]     There is disclosed a method that may include providing a wearable drug delivery 

device comprising a container, a drug disposed in the container, an insertion mechanism, and a 

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

mechanism, the insertion mechanism having an insertion mechanism housing, a hub, a trocar or 

hollow delivery needle secured to the hub, a manifold in fluid communication with the fluid 

pathway and carried by the hub, a power source configured to generate rotational motion, a 

motion conversion mechanism having a rotating member operatively connecting the power 

source and the hub, and configured to convert the rotational motion of the power source into 

linear motion of the hub.  Next, the method may include disposing the wearable drug delivery 

device in contact with a patient’s skin and activating the power source to linearly move the hub, 

trocar or hollow delivery needle, and manifold in a distal direction so that the trocar or hollow 

delivery needle penetrates the patient’s skin.  Following, the method includes retracting the 

trocar or hollow delivery needle from the patient by moving the hub in the proximal direction.  

The method may include expelling the drug from the container, through the fluid pathway 

connector for subcutaneous delivery to the patient. 

[0011]     In further accordance with any one or more of the foregoing first and second aspects 

and methods, the insertion mechanism for a drug delivery device and method may include any 

one or more of the following forms or method steps. 

[0012]     In one form, the insertion mechanism may include a cannula having a hollow interior 

and being axially aligned with the trocar or hollow delivery needle.  The manifold may be 

configured to fluidly connect the hollow interior of the cannula and the fluid pathway connector. 
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may be intended for self-administration by the patient, but may also be used by a caregiver or a 

formally trained healthcare provider to administer an injection. 

[0061]     The drug delivery device 10 may include a container 14, an insertion mechanism 18, a 

fluid pathway connector 22, a drive mechanism 24, and a controller 26, each of which may be 

disposed in a main housing 30 of the drug delivery device 10.  An actuator 28 (e.g., a depressible 

button) may be arranged on the exterior of the main housing 30 and configured to initiate 

operation of the drug delivery device 10 by activating the insertion mechanism 18, the drive 

mechanism 24, and/or the controller 26 via mechanical and/or electrical means (shown in dotted 

lines in Fig. 1).  The fluid pathway connector 22 defines a sterile fluid flow path 38 between the 

container 14 and the insertion mechanism 18.  The fluid pathway connector 22 may include a 

container access mechanism 29 configured to insert a container needle 27 through a septum 32 

associated with the container 14 to establish fluid communication between the container 14 and 

the sterile fluid flow path 38 in response to activation of the drug delivery device 10, for 

example, via the actuator 28.  The main housing 30 may include a bottom wall 36 to be 

releasably attached (e.g., adhered with an adhesive) to the patient’s skin 12, and a top wall 40 

including one or more indicator lights 42 and/or a window (not illustrated) for viewing the 

container 14.  An opening 44 may be formed in the bottom wall 36, and optionally a septum 48 

may extend across the opening 44 to seal the interior of the main housing 30 prior to use.  The 

exterior of the insertion mechanism 18 may be defined by an insertion mechanism housing 50 

separate from the main housing 30.   

[0062]     Upon activation of the drug delivery device 10, the insertion mechanism 18 may insert 

a cannula 34 and/or a trocar (or hollow delivery needle) 66 through the opening 44 and septum 

48 and into the patient’s tissue 12.  Subsequently, the trocar 66 is removed from the patient’s 

tissue 12 and retracts back into the insertion mechanism housing 50 while the cannula 34 

remains deployed in the patient’s tissue 12.  Simultaneously or subsequently, the drug delivery 

device 10 may enable, connect, or open necessary connections to establish fluid communication 

between the container 14 and the fluid pathway connector 22.  Next, the drive mechanism 24 

may force a drug 46 stored in the container 14 through the sterile fluid flow path 38 of the fluid 

pathway connector 22 and into the cannula 34 for subcutaneous delivery to the patient. 
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motion conversion mechanism 122, 123, 21, 322, and 622 to linearly move the hub 116, 117, 

119, 316, and 616 the trocar 106 or hollow delivery needle 105, 107, 306, 606 and the manifold 

114 or cannula guide 113, 115, 614 in a distal direction E so that the trocar 106 or hollow 

delivery needle 105, 107, 306, 606 penetrates the patient’s skin.   

[0092]     The method may include activating the motion conversion mechanism 122, 123, 21, 

322, and 622 by rotating the rotating member 148, 149, 348, and 648 operatively coupled to the 

power source.  By rotating the rotating member 148, 149, 348, and 648 in the rotational direction 

C or H, the pin 150 and 350 slidably received in the slot 186, 386, and 686 formed in the yoke 

152, 153, 352, and 652 rotates over the first arc 216 and 416 or 180 degrees causing the yoke 152 

and 352 to move linearly in the distal direction E.  Continued rotation of the rotatable member 

148, 149, 348, and 648 in the rotational direction C rotates the pin 150 and 350 over the second 

arc 218 and 418 or another 180 degrees causing the yoke 152, 153, 352, and 652 to move 

linearly in the proximal direction D and retract the trocar 106 or hollow delivery needle 105, 107, 

306, 606. 

[0093]     In another embodiment, the hollow delivery needle 306 may remain in the patient and 

the hub 316 and manifold 314 may remain at the distal end of the housing 302 until fluid 

delivery is completed.  Subsequent to or concurrently with insertion of the hollow delivery 

needle 306, the method may include: (a) activating the container access mechanism 29 to insert 

the container needle 27 through the septum 32 to establish fluid communication between the 

container 14 and the sterile fluid flow path 18 of the fluid connector 22; and (b) activating the 

drive mechanism 24 to expel the drug 46 from the container 14 through the fluid pathway 

connector 22, and into the hollow delivery needle 306 for delivery to the patient.  

[0094]     In a different embodiment, the hollow cannula 110 may also be inserted into the 

patient’s tissue 12 to introduce delivery path.  Subsequently, the hub 116 may be disconnected 

from the manifold 114 to retain the cannula 110 inserted in the patient’s tissue 12 and the trocar 

106 may be retracted from the patient by moving the hub 116 in the proximal direction D.  

Subsequent to, or concurrently with, insertion of the cannula 110, the method may include: (a) 

activating the container access mechanism 29 to insert the container needle 27 through the 

septum 32 to establish fluid communication between the container 14 and the sterile fluid flow 

path 18 of the fluid connector 22; and (b) activating the drive mechanism 24 to expel the drug 46 
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What is Claimed: 

1. A wearable drug delivery device comprising: 

a housing; 

a drug storage container positioned at least partially within the housing; and 

an insertion mechanism positioned at least partially within the housing and including: 

 a delivery member connected or configured to be connected in fluid 

communication with the drug storage container, the delivery member being moveable between a 

first position wherein an insertion portion of the delivery member is positioned within the 

housing and a second position wherein the insertion portion of the delivery member is positioned 

exterior to the housing for insertion into a patient, 

  a hub operably coupled with the delivery member,  

  a power source configured to generate rotational motion, and 

 a motion conversion mechanism operably coupled with the power source and the 

hub, the motion conversion mechanism being configured to convert the rotational motion of the 

power source into linear motion of the hub to move the delivery member between the first 

position and the second position, 

 

wherein operation of the power source causes at least a portion of the motion 

conversion mechanism to rotate about a rotational axis, the rotational axis being substantially 

stationary with respect to the housing during rotation of the at least a portion of the motion 

conversion mechanism.   

2. The wearable drug delivery device of claim 1, comprising at least one fluid 

conduit configured to fluidly connect the delivery member and the drug storage container, the at 

least one fluid conduit being coupled to the hub such that at least a portion of the fluid conduit 

and the hub translate jointly during insertion of the delivery member into the patient. 
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3. The wearable drug delivery device of claim 1, wherein at least a portion of the 

motion conversion mechanism includes a rotatable member operably coupled to the hub and 

rotatable about the rotational axis by the power source. 

4. The wearable drug delivery device of any one of claims 1 to 3, wherein the motion 

conversion mechanism includes a slot and a connector member slidably received in the slot, wherein 

rotation of the rotatable member causes the connector member to slide against a wall defining the slot. 

5. The wearable drug delivery device of claim 1, wherein the connector member is a pin 

fixed to the rotatable member. 

6. The wearable drug delivery device of claim 3, wherein the rotational axis is traverse to a 

longitudinal axis of the delivery member. 

7. The wearable drug delivery device of claim 3, wherein the power source includes a 

torsion spring. 

8. The wearable drug delivery device of claim 7, wherein at least a portion of the torsion 

spring is exterior to the rotatable member. 

9. The wearable drug delivery device of claim 3, wherein initial rotation of the rotatable 

member causes the delivery member to translate from the first position to the second position and 

subsequent rotation of the rotatable member causes the delivery member to translate from the second 

position to the first position.  

10. The wearable drug delivery device of any one of claims 1-9, wherein the delivery 

member includes a hollow needle. 

11. The wearable drug delivery device of claim 1, wherein the delivery member includes a 

solid trocar. 

12. The wearable drug delivery device of claim 1, comprising an adhesive applied to an 

exterior wall of the housing for attaching the housing to skin of a patient. 

13. The wearable drug delivery device of claim 12, comprising an opening formed in the 

exterior wall of the housing, wherein the insertion portion of the delivery member extends through the 

opening in the second position. 

 

  


