




 

 

through the small diameter needle; liquid in the needle constitutes a significant blockage. 

Once liquid enters the second needle, air may no longer flow, even if still trapped within the 

electronic cigarette or cartridge reservoir.  If active venting is chosen, there is a similar risk 

that the vacuum will pull liquid out of the cartridge, causing waste and introducing additional 

randomness to the final fill volume. 

[0011] Finally, in all cases the secondary vent pierce limits how full the container can be 

filled since the needle has to pierce sufficiently deeply to ensure that it’s opening is fully 

below the surface of the elastomeric component, which inherently means that there is some 

cavity of air left above it that can never be displaced.  This issue persists even if a production 

method is created that can tolerate the liquid front reaching all the way to the vent location.  

Once the liquid front reaches the vent location any incremental liquid added to the system 

either gets forced through the vents or through the porous wick to the outside of the tank. 

[0012] For example, FIGS. 1A-1G illustrate the use of the current two-needle approach 

and its shortcomings.  In this example, the cartridge includes an elastomeric cap, and is 

preassembled with the wick, polymeric reservoir (rigid tank), and elastomeric (piercible) 

resealable cap.  In FIG. 1A the assembled cartridge is ready to be filled by receiving the 

needles.  In FIG. 1B the needle pierces the elastomeric cap to a distance that is large enough 

to ensure that the needle opening is exposed and open within the cartridge, then begins to fill.  

In FIG. 1C, the front of liquid being filled reaches one end of the cartridge and one side of the 

wick.  In FIG. 1D the liquid front has occluded both sides of the porous wick.  In FIG. 1E the 

liquid front has risen until it is nearly at the vent needle.  This may be an ideal time to stop if 

(e.g., passive filling) the needle will clog and stop passing air once fluid contacts it (e.g., 

cannot tolerate liquid in the vent line).  In FIG. 1F the liquid front has occluded all of the vent 

locations, and any incremental liquid pumped into the cartridge past this point (even with 

active venting through the vent needle) will either pass through the vent needle or leak out of 

the porous wick.  No additional air can be displaced.  Finally in FIG. 1G, once no more liquid 

can be added to the system, the needles are retracted and the filling is complete, leaving a 

substantial amount of captive air.     

[0013] Thus, there is a need for methods and apparatuses (e.g., cartridges, filling devices 

and the like) for filling electronic cigarette and/or cartridge reservoirs so that they do not trap 

any air within the otherwise sealed reservoir, and particularly in reservoirs including a porous 

wick.  Described herein are methods and apparatuses to address this need.  
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SUMMARY OF THE DISCLOSURE 

[0014] Described herein are apparatuses including tanks to be filled with a vaporizable 

liquid and methods of filing them.   Also described are systems for filling one or a plurality of 

cartridges having tanks without entrapping air within the tank volume.  For example, 

described herein are methods of filling a tank volume of a cartridge for an electronic cigarette 

from a bottom or side surface opposite a wick so that the wick remains at least partially dry 

and can vent air during filling until the tank volume is full.  

 An aspect of the present disclosure provides a method of filling a tank volume of a 

vaporizer cartridge with a liquid vaporizable material, the method comprising: positioning a 

first end of the tank volume above a second end of the tank volume, wherein a wick is 

positioned proximate to the first end and an elastomeric material is positioned proximate to 

the second end, and wherein opposing ends of the wick are in communication with the tank 

volume; inserting a needle through the elastomeric material and into the tank volume, 

wherein a middle portion of the wick is positioned between the opposing ends of the wick 

and outside of the tank volume; injecting, through the needle, a liquid vaporizable material 

into the tank volume; and venting air out of the tank volume through the wick thereby 

allowing filling of the tank volume with the liquid vaporizable material. 

Another aspect of the present disclosure provides a method of filling a tank volume of 

a vaporizer cartridge with a liquid vaporizable material, the method comprising: positioning a 

first side of the vaporizer cartridge above a second side of the vaporizer cartridge, wherein a 

wick is positioned proximate to a first end of the vaporizer cartridge and an elastomeric 

material is positioned proximate to a second end of the vaporizer cartridge, wherein the first 

side and the second side respectively extend between the first end and the second end, and 

wherein opposing ends of the wick are in communication with the tank volume, wherein a 

middle portion of the wick is positioned between the opposing ends of the wick and outside 

of the tank volume; inserting a needle through the elastomeric material and into the tank 

volume; injecting, through the needle, the liquid vaporizable material into the tank volume; 

and venting air out of the tank volume through the wick thereby allowing filling of the tank 

volume with the liquid vaporizable material. 

Another aspect of the present disclosure provides a non-transitory computer-readable 

medium storing instructions, which when executed by at least one data processor, result in 

operations comprising: positioning a first side of a vaporizer cartridge above a second side of  
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a vaporizer cartridge, wherein a wick is positioned proximate to a first end of the vaporizer 

cartridge and an elastomeric material is positioned proximate to a second end of the vaporizer 

cartridge, wherein the first side and the second side respectively extend between the first end 

and the second end, and wherein opposing ends of the wick are in communication with a tank 

volume of the vaporizer cartridge, wherein a middle portion of the wick is positioned 

between the opposing ends of the wick and outside of the tank volume; inserting a needle 

through the elastomeric material and into the tank volume; injecting, through the needle, the 

liquid vaporizable material into the tank volume; and venting air out of the tank volume 

through the wick thereby allowing filling of the tank volume with the liquid vaporizable 

material. 

Another aspect of the present disclosure provides a system, comprising: at least one 

data processor; and at least one memory storing instructions which, when executed by the at 

least one data processor, result in operations comprising: positioning a first side of a 

vaporizer cartridge above a second side of a vaporizer cartridge, wherein a wick is positioned 

proximate to a first end of the vaporizer cartridge and an elastomeric material is positioned 

proximate to a second end of the vaporizer cartridge, wherein the first side and the second 

side respectively extend between the first end and the second end, and wherein opposing ends 

of the wick are in communication with a tank volume of the vaporizer cartridge, wherein a 

middle portion of the wick is positioned between the opposing ends of the wick and outside 

of the tank volume; inserting a needle through the elastomeric material and into the tank 

volume; injecting, through the needle, the liquid vaporizable material into the tank volume; 

and venting air out of the tank volume through the wick thereby allowing filling of the tank 

volume with the liquid vaporizable material. 

[0015] A method of filling a tank volume of an electronic cigarette cartridge with a liquid 

vaporizable material, wherein the cartridge includes a porous wick at a first end of the tank 

volume, may 
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CLAIMS: 

 

1. A method of filling a tank volume of a vaporizer cartridge with a liquid vaporizable 

material, the method comprising: 

positioning a first end of the tank volume above a second end of the tank volume, 

wherein a wick is positioned proximate to the first end and an elastomeric material is 

positioned proximate to the second end, and wherein opposing ends of the wick are in 

communication with the tank volume; 

inserting a needle through the elastomeric material and into the tank volume, wherein 

a middle portion of the wick is positioned between the opposing ends of the wick and outside 

of the tank volume;  

injecting, through the needle, a liquid vaporizable material into the tank volume; and 

venting air out of the tank volume through the wick thereby allowing filling of the 

tank volume with the liquid vaporizable material. 

 

2. The method of claim 1, wherein the needle is inserted off-center from a longitudinal 

axis of the tank volume thereby substantially filling a first half of the tank volume before 

substantially filling a second half of the tank volume. 

 

3. The method of claim 1, wherein the positioning comprises vertically aligning the wick 

above the elastomeric material. 

 

4. The method of claim 1, wherein the needle comprises a beveled distal tip and an 

aperture directed at a wall defining the tank volume and extending between the first end and 

the second end. 

 

5. The method of claim 1, wherein the inserting further comprises inserting the needle 

through a pre-cut port or valve. 

 

6. The method of claim 1, wherein the needle comprises a blunt distal tip. 

 

7. The method of claim 1, wherein the liquid vaporizable material comprises nicotine and 

an organic acid. 
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8. The method of claim 7, wherein the organic acid comprises benzoic acid. 

 

9. The method of claim 1, wherein the injecting further comprises injecting the liquid 

vaporizable material at a rate between about 0.5 ml/sec and 2 ml/sec. 

 

10. The method of claim 1, further comprising: 

filling a first volume of the tank volume and a second volume of the tank volume with 

the liquid vaporizable material, wherein the first volume and the second volume are formed in 

part by a cannula disposed within the tank volume, and wherein the first volume is 

substantially filled prior to the second volume being substantially filled. 

 

11. The method of claim 1, further comprising keeping at least one end of the opposing 

ends of the wick dry until the tank volume is substantially void of air. 

 

12. The method of claim 1, further comprising: 

withdrawing the needle from the tank volume thereby allowing the elastomeric 

material to provide a fluidic seal thereby preventing fluid from flowing through the 

elastomeric material. 

 

13. The method of claim 1, wherein positioning the vaporizer cartridge comprises 

positioning a plurality of vaporizer cartridges in parallel and concurrently inserting one of a 

plurality of needles into a corresponding one of the plurality of vaporizer cartridges, and 

concurrently injecting the liquid vaporizable material into each of the plurality of vaporizer 

cartridges. 

 

14. A method of filling a tank volume of a vaporizer cartridge with a liquid vaporizable 

material, the method comprising: 

positioning a first side of the vaporizer cartridge above a second side of the vaporizer 

cartridge, wherein a wick is positioned proximate to a first end of the vaporizer cartridge and 

an clastomeric material is positioned proximate to a second end of the vaporizer cartridge, 

wherein the first side and the second side respectively extend between the first end and the 

second end, and wherein opposing ends of the wick are in communication with the tank 

volume, wherein a middle portion of the wick is positioned between the opposing ends of the 

wick and outside of the tank volume; 
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inserting a needle through the elastomeric material and into the tank volume;  

injecting, through the needle, the liquid vaporizable material-into the tank volume; and 

venting air out of the tank volume through the wick thereby allowing filling of the 

tank volume with the liquid vaporizable material. 

 

15. The method of claim 14, wherein the vaporizer cartridge further comprises a cannula 

disposed within the tank volume thereby forming a first volume of the tank volume, a second 

volume of the tank volume, and a passageway extending along a side of the cannula between 

the first volume and the second volume. 

 

16. The method of claim 15, further comprising: 

filling the first volume of the tank volume and the second volume of the tank volume 

with the liquid vaporizable material, wherein the first volume and the second volume are 

formed in part by the cannula disposed within the tank volume, and wherein the first volume 

is substantially filled prior to the second volume being substantially filled. 

 

17. The method of claim 1, wherein the first end and the second end are positioned on 

opposing sides of the tank volume. 

 

18. The method of claim 1, further comprising: 

detecting a pressure in a fluid line in communication with the needle; and 

stopping injection when a threshold pressure is detected, wherein the threshold 

pressure indicates the tank volume being substantially full of the liquid vaporizable material. 

 

19. The method of claim 14, further comprising: 

detecting a pressure in a fluid line in communication with the needle; and 

stopping injection when a threshold pressure is detected, wherein the threshold 

pressure indicates the tank volume being full of the liquid vaporizable material. 

 

20. The method of claim 10, wherein a first end of the opposing ends of the wick is 

positioned in the first volume of the tank volume and a second end of the opposing ends of the 

wick is positioned in the second volume of the tank volume. 
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21. The method of claim 16, wherein a first end of the opposing ends of the wick is 

positioned in the first volume of the tank volume and a second end of the opposing ends of the 

wick is positioned in the second volume of the tank volume. 

 

22. The method of claim 14, wherein the wick is substantially parallel to the elastomeric 

material. 

 

23. The method of claim 1, wherein the wick is porous. 

 

24. The method of claim 14, wherein the wick is porous. 

 

25. A non-transitory computer-readable medium storing instructions, which when 

executed by at least one data processor, result in operations comprising: 

positioning a first side of a vaporizer cartridge above a second side of a vaporizer 

cartridge, wherein a wick is positioned proximate to a first end of the vaporizer cartridge and 

an elastomeric material is positioned proximate to a second end of the vaporizer cartridge, 

wherein the first side and the second side respectively extend between the first end and the 

second end, and wherein opposing ends of the wick are in communication with a tank volume 

of the vaporizer cartridge, wherein a middle portion of the wick is positioned between the 

opposing ends of the wick and outside of the tank volume; 

inserting a needle through the elastomeric material and into the tank volume; 

injecting, through the needle, the liquid vaporizable material-into the tank volume; and  

venting air out of the tank volume through the wick thereby allowing filling of the 

tank volume with the liquid vaporizable material. 

 

26. The non-transitory computer-readable medium of claim 25, wherein the vaporizer 

cartridge further comprises a cannula disposed within the tank volume thereby forming a first 

volume of the tank volume, a second volume of the tank volume, and a passageway extending 

along a side of the cannula between the first volume and the second volume. 

 

27. The non-transitory computer-readable medium of claim 26, wherein the operations 

further comprise: 

filling the first volume of the tank volume and the second volume of the tank volume 

with the liquid vaporizable material, wherein the first volume and the second volume are 
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formed in part by the cannula disposed within the tank volume, and wherein the first volume 

is substantially filled prior to the second volume being substantially filled. 

 

28. The non-transitory computer-readable medium of claim 25, wherein the operations 

further comprise: 

detecting a pressure in a fluid line in communication with the needle; and 

stopping injection when a threshold pressure is detected, wherein the threshold 

pressure indicates the tank volume being full of the liquid vaporizable material. 

 

29. The non-transitory computer-readable medium of claim 27, wherein a first end of the 

opposing ends of the wick is positioned in the first volume of the tank volume and a second 

end of the opposing ends of the wick is positioned in the second volume of the tank volume. 

 

30. The non-transitory computer-readable medium of claim 25, wherein the wick is 

substantially parallel to the elastomeric material. 

 

31. The non-transitory computer-readable medium of claim 25, wherein the wick is 

porous. 

 

32. A system, comprising:  

at least one data processor; and 

at least one memory storing instructions which, when executed by the at least one data 

processor, result in operations comprising: 

positioning a first side of a vaporizer cartridge above a second side of a vaporizer 

cartridge, wherein a wick is positioned proximate to a first end of the vaporizer cartridge and 

an elastomeric material is positioned proximate to a second end of the vaporizer cartridge, 

wherein the first side and the second side respectively extend between the first end and the 

second end, and wherein opposing ends of the wick are in communication with a tank volume 

of the vaporizer cartridge, wherein a middle portion of the wick is positioned between the 

opposing ends of the wick and outside of the tank volume; 

inserting a needle through the elastomeric material and into the tank volume; 

injecting, through the needle, the liquid vaporizable material-into the tank volume; and 

venting air out of the tank volume through the wick thereby allowing filling of the 

tank volume with the liquid vaporizable material. 
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33. The system of claim 32, wherein the vaporizer cartridge further comprises a cannula 

disposed within the tank volume thereby forming a first volume of the tank volume, a second 

volume of the tank volume, and a passageway extending along a side of the cannula between 

the first volume and second volume. 

 

34. The system of claim 33, wherein the operations further comprise: 

filling the first volume of the tank volume and the second volume of the tank volume 

with the liquid vaporizable material, wherein the first volume and the second volume are 

formed in part by the cannula disposed within the tank volume, and wherein the first volume 

is substantially filled prior to the second volume being substantially filled. 

 

35. The system of claim 32, wherein the operations further comprise:  

detecting a pressure in a fluid line in communication with the needle; and  

stopping injection when a threshold pressure is detected, wherein the threshold 

pressure indicates the tank volume being full of the liquid vaporizable material. 

 

36. The system of claim 32, wherein a middle portion of the wick is positioned between 

the opposing ends of the wick and outside of the tank volume. 

 

37. The system of claim 34, wherein a first end of the opposing ends of the wick is 

positioned in the first volume of the tank volume and a second end of the opposing ends of the 

wick is positioned in the second volume of the tank volume. 

 

38. The system of claim 32, wherein the wick is substantially parallel to the elastomeric 

material. 

 

39. The system of claim 32, wherein the wick is porous. 

  

 
 


