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Claims 

 

1. A system comprising: 

a wearable electronic device configured to be worn by a user comprising:  

a housing,  

at least one imaging sensor associated with the housing,  

a data transmission interface for sending data to or receiving data from an 

external electronic device,  

a data reporting accessory for providing data to the user,  

a microprocessor for managing the at least one imaging sensor, the data 

transmission interface, and the data reporting accessory, and  

a program for acquiring and processing images from the at least one 

imaging sensor; 

a fluid delivery apparatus for passively or actively delivering a therapeutic agent 

to a patient; and 

one or more identification tags attached to or integrally formed with the fluid 

delivery apparatus, 

wherein the program processes an image captured by the at least one imaging 

sensor to identify the one or more identification tags and acquires fluid delivery apparatus 

information from the one or more identification tags, and 

wherein the program processes another image captured by the at least one 

imaging sensor to determine insertion of a portion of the fluid delivery apparatus in the patient. 

 

2. The system of claim 1, wherein the program confirms completion of a fluid 

delivery procedure by processing the image captured by the at least one imaging sensor. 

 

3. The system of claim 2, wherein the program reports the fluid delivery apparatus 

information and a confirmation of completion of the fluid delivery procedure to the user via the 

data reporting accessory or transmits the information and the confirmation to the external 

electronic device via the data transmission interface. 
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4. The system of claim 1, wherein the program acquires and processes images 

automatically to acquire information from the one or more identification tags and to confirm 

completion of the fluid delivery procedure. 

 

5. The system of claim 1, wherein the data reporting accessory provides 

information to the user in a hands-free manner. 

 

6. The system of claim 1, wherein the wearable electronic device is a head-worn 

computer, and wherein the data reporting accessory is a projection prism configured to project a 

virtual layer to a field of view of the user. 

 

7. The system of claim 6, wherein the virtual layer includes a virtual trace 

projected to the field of view of the user, wherein the virtual trace comprises a computer-

generated image or icon indicating a location of a vein of the patient in the field of view of the 

user. 

 

8. The system of claim 1, wherein the at least one imaging sensor is a digital 

camera or digital video camera. 

 

9. The system of claim 1, wherein the program confirms completion of a fluid 

delivery procedure by processing a series of images of the fluid delivery apparatus acquired by 

the at least one imaging sensor to track movement of a movable portion of the fluid delivery 

apparatus from an initial position to a final position. 

 

10. The system of claim 9, wherein the movable portion of the fluid delivery 

apparatus is a plunger or piston rod movable through a body of the fluid delivery apparatus. 

 

11. The system of claim 9, wherein the movable portion is coated with a 

substance that enhances the visibility of the movable portion in the series of images captured by 

the at least one imaging sensor to improve the tracking of the movement of the movable portion. 
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12. The system of claim 1, wherein the fluid delivery apparatus comprises one or 

more sensors configured to determine when the portion of the fluid delivery apparatus is inserted 

into the patient or to determine when fluid is expelled from the fluid delivery apparatus. 

 

13. The system of claim 12, wherein the one or more sensors are directly or 

indirectly connected to the wearable electronic device, and wherein data collected by the one or 

more sensors is provided to the user via the data reporting accessory or transmitted to the 

external electronic device via the data transmission interface. 

  

14. The system of claim 1, wherein the wearable electronic device further 

comprises a data storage medium for storing the program, the fluid delivery apparatus 

information, confirmation of completion of a fluid delivery procedure, or images captured by the 

at least one imaging sensor.  

 

15. The system of claim 1, wherein the wearable electronic device includes a 

peripheral data entry device that allows the user to manually enter data to the wearable electronic 

device. 

 

16. The system of claim 15, wherein the peripheral data entry device is a motion 

sensor, gyroscope, pressure sensor, accelerometer, touchpad, touchscreen, or any combination 

thereof. 

 

17. The system of claim 1, wherein the wearable electronic device further 

comprises a power supply within the housing of the wearable electronic device. 

 

18. The system of claim 1, wherein the data transmission interface is configured 

to send data to and receive data from a patient data system. 

 

19. The system of claim 18, wherein information received from the patient data 

system includes information about a procedure to be performed, information about the fluid 

delivery apparatus required for the procedure, or information about the patient.  
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20. The system of claim 1, wherein information transmitted to the external 

electronic device includes confirmation of completion of a fluid delivery procedure, a time and 

date of the procedure, a fluid injection volume of the procedure, a quality or type of fluid 

injected during the procedure, or any combination thereof.  

 

21. The system of claim 1, wherein the fluid delivery apparatus is one or more of 

the following: a pre-filled syringe, a pen injector, an auto-injector, an infusion set, a catheter, a 

vascular access device, or any combination thereof. 

 

22. The system of claim 1, wherein the one or more identification tags comprise a 

two-dimensional bar code, a three-dimensional bar code, a near field communication device, or a 

label having text readable by an optical character recognition algorithm. 

 

23. The system of claim 1, wherein the program identifies the one or more 

identification tags in the image captured by processing the image to locate a positional marker on 

the fluid delivery apparatus and then locating the one or more identification tags based on the 

location on the image of the positional marker. 

 

24. The system of claim 1, further comprising a patient identification device 

including or associated with identifying information about the patient, the patient identification 

device being readable by the at least one imaging sensor of the wearable electronic device. 

 

25. A system comprising: 

a wearable electronic device configured to be worn by a user comprising:  

a housing,  

at least one sensor associated with the housing,  

a data transmission interface for sending data to or receiving data from an 

external electronic device,  

a data reporting accessory for providing information to the user,  
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a microprocessor for managing the at least one sensor, the data 

transmission interface, and the data reporting accessory, and  

a program for acquiring and processing data acquired by the at least one 

sensor; 

a fluid delivery apparatus for passively or actively delivering a therapeutic agent 

to a patient;  

one or more identification tags attached to or integrally formed with the fluid 

delivery apparatus; and  

a patient identification device including or associated with identifying information 

about the patient and readable by the at least one sensor, and 

wherein the program processes the data acquired by the at least one sensor to 

determine insertion of a portion of the fluid delivery apparatus in the patient, wherein the data 

acquired by the at least one sensor includes at least one image. 

 

26. The system of claim 25, wherein the program manages acquiring information 

from the one or more identification tags and patient identification device. 

 

27. The system of claim 26, wherein the program determines whether the fluid 

delivery apparatus is sufficient for a fluid delivery procedure based on information acquired from 

the one or more identification tags and patient identification device. 

 

28. The system of claim 27, wherein the data reporting accessory provides an alert 

to the user if the fluid delivery apparatus is not sufficient for the fluid delivery procedure. 

 

29. The system of claim 25, wherein the patient identification device comprises 

locating circuitry for determining a location of the patient. 

 

30. A system comprising: 

a wearable electronic device configured to be worn by a user comprising:  

a housing,  

at least one imaging sensor enclosed within or associated with the housing,  
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a data transmission interface for sending data to or receiving data from an 

external electronic device,  

a data reporting accessory for providing information to the user,  

a microprocessor for managing the at least one imaging sensor, the data 

transmission interface, and the data reporting accessory, and  

a program for acquiring and processing images acquired by the at least one 

imaging sensor; and 

an infusion set for delivering one or more therapeutic agents from a fluid 

container to a patient via a vascular access device,  

wherein the program determines a fluid flow rate for fluid being expelled from the 

fluid container by processing a series of images captured by the at least one imaging sensor to 

determine fluid flow from the fluid container, and 

wherein the program processes the series of images captured by the at least one 

imaging sensor to determine insertion of a portion of the vascular access device in the patient. 

 

31. The system of claim 30, wherein the program verifies that the infusion set is 

correctly connected by identifying connection points between portions of the infusion set on an 

image of the infusion set captured by the at least one imaging sensor and processes a portion of 

the image including the connection points to determine whether a sufficient connection exists. 

 

32. The system of claim 31, wherein the data reporting accessory alerts the user 

when the program determines that a connection is not sufficient. 

 

33. A method for confirming fluid delivery to a patient at a clinical point of use, 

the method comprising: 

actuating a fluid delivery apparatus by advancing a movable portion of the fluid 

delivery apparatus through a body of the fluid delivery apparatus to expel fluid therefrom; 

acquiring a series of images of the fluid delivery apparatus, as the movable 

portion is being advanced through the body, with a wearable electronic device having at least one 

imaging sensor; 
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processing the series of images to determine insertion of a portion of the fluid 

delivery apparatus in the body;  

processing the series of images in real time to determine if the movable portion of 

the fluid delivery apparatus has advanced to an end-of-use position; and 

informing a user wearing the wearable electronic device that the fluid delivery is 

complete when an image showing the movable portion of the fluid delivery apparatus in the 

end-of-use position is acquired, 

wherein processing is performed automatically and without an actuation activity 

by the user. 

 

34. The method of claim 33, wherein processing the series of images is performed 

using a computer of the wearable electronic device, a virtual computer, an external dedicated 

electronic device wired or wirelessly connected to the wearable electronic device, or an external 

computer connected to the wearable electronic device via a data transmission interface.  

 

35. The method of claim 33, further comprising processing at least one of the 

series of images to identify and extract information about the fluid delivery apparatus from an 

identification tag affixed to or integrally formed with the fluid delivery apparatus. 

 

36. The method of claim 33, wherein the fluid delivery apparatus is a syringe and 

wherein the movable portion is a plunger that is advanced through a body of the syringe from an 

initial position at a proximal end of the body to the end-of-use position at a distal end of the 

body. 

 

37. The system of claim 1, wherein the program processes the another image 

captured by the at least one imaging sensor to determine at least one of the following: a time of 

insertion of the portion of the fluid delivery apparatus into the patient, a vein location or injection 

site of insertion of the portion of the fluid delivery apparatus into the patient, an indwell time of 

the portion of the fluid delivery apparatus within the patient, or any combination thereof 
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38. The method of claim 33, wherein processing the series of images to determine 

insertion of the portion of the fluid delivery apparatus in the body comprises determining at least 

one of the following: a time of insertion of the portion of the fluid delivery apparatus into the 

body, a vein location or injection site of insertion of the portion of the fluid delivery apparatus 

into the body, an indwell time of the portion of the fluid delivery apparatus within the body, or 

any combination thereof. 

 


