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Claims 

 

1. A carbon dioxide (CO2) snow-making kit for charging CO2 and generating CO2 snow 

block in-situ within a container, comprising:  

a container comprising an interior volume defined into a first region and a second 

region, wherein the first region is an internal meshed conduit volume, and the second region 

is a snow chamber into which CO2 snow block is generated and stored, said interior volume 

further surrounded by multiple container walls;  

the internal meshed conduit volume configured to receive a meshed conduit;  

the snow chamber surrounding an exterior of the meshed conduit and at least partially 

encapsulated by the multiple container walls;  

the meshed conduit situated within an opening of the container and extending into the 

internal meshed conduit volume, said meshed conduit comprising porous openings sufficient 

for gas to pass through, but for the CO2 snow block to remain substantially within the snow 

chamber that is external to the meshed tube, the meshed conduit further including an internal 

passageway for CO2 off gas to exhaust, the meshed conduit comprising a first end and 

second end, wherein the first end is oriented at the opening of the container; and  

a CO2 snow charger operably or integrally connected to the first end of the meshed 

conduit along the opening of the container, said CO2 snow charger comprising a conduit 

network with a plurality of nozzles, the plurality of nozzles configured to selectively direct 

CO2 fluid into the snow chamber while substantially avoiding the introduction of CO2 fluid 

into the internal passageway of the meshed conduit, the snow charger further comprising one 

or more openings in fluid communication with the internal passageway of the meshed 

conduit, said one or more openings configured to allow gas to vent therethrough and exit the 

container. 

 

2. The kit of claim 1, wherein the snow chamber is characterized by an absence of absorbent 

or foam-filled material. 

 

3. The kit of claim 1, wherein the CO2 snow charger further comprises a sleeve extending 

around an edge of the conduit network to form a seal with the container. 

 

4. The kit of claim 1, wherein the plurality of nozzles are oriented away from a vertical wall 

of the meshed conduit at an angle ranging from approximately 30o to 60o relative to said 
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vertical wall, said vertical wall extending perpendicular to a horizontal surface of the 

container. 

 

5. The kit of claim 1, wherein the CO2 snow charger comprises an aperture of the conduit 

network, said aperture configured to receive CO2 fluid from a CO2 source. 

 

6. The kit of claim 5, wherein the plurality of nozzles is located along a periphery of the 

conduit network, said aperture connected to the plurality of nozzles located along ring-like 

structure, said aperture configured to be operably connected to a liquid CO2 source. 

 

7. The kit of claim 1, wherein the first end of the mesh conduit is operably connected to the 

CO2 snow charger. 

 

8. The kit of claim 1, further comprising a unique identifier on the container that is 

configured to embed container identification information therein, said container identification 

information retrievable by reading said unique identifier. 

 

9. A method for in-situ charging carbon dioxide (CO2) snow block within a container, 

comprising the steps of:  

supplying CO2 liquid into a CO2 snow charger operably or integrally connected to a 

meshed conduit that is located within an interior of the container;  

introducing the CO2 liquid into nozzles of a conduit network of the CO2 snow 

charger;  

selectively directing the CO2 fluid into a snow chamber of the container that is 

external to the meshed conduit;  

generating in-situ CO2 snow particles and gas in the snow chamber;  

packing the CO2 snow particles to form a substantially CO2 snow block characterized 

by a hollow passageway along the CO2 snow block;  

passing the gas through the meshed conduit; and  

exhausting the gas along an internal passageway of the meshed conduit. 

 

10. The method of claim 9, further comprising alternating liquid CO2 supply with 

introduction of a gaseous CO2 from a CO2 source into the snow chamber. 
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11. The method of claim 9, further comprising the steps: loading one or items into the 

container; and transporting the container. 

 

12. The method of claim 11, further comprising measuring an environmental temperature that 

is surrounding the container during said step of transporting the container. 

 

13. The method of claim 11, further comprising measuring an internal temperature of the 

container during said step of transporting the container. 

 

14. The method of claim 9, further comprising estimating a weight of the CO2 snow block to 

be formed in the container, prior to starting the in-situ charging of the CO2 snow block into 

the container. 

 

15. The method of claim 11, further comprising:  

monitoring container information, temperature and/or location of the container during 

the step of transporting the container to generate data; and  

transferring the data to a user. 

 

16. The method of claim 11, further comprising  

monitoring the block CO2 snow produced;  

generating in-situ additional block CO2 snow; and  

means for detecting when the charging is completed. 

 

17. The method of claim 16, wherein the means for detecting is based on a parameter selected 

from the group consisting of: (i) a pre-defined weight of CO2 snow block, (ii) pressure in the 

container, (iii) capacitance, (iv) duration of the in-situ charging, and (v) temperature of the 

container. 

 

18. The method of claim 9, wherein substantially all of the CO2 particles do not pass into or 

form within the interior passageway of the meshed conduit. 

 

19. The method of claim 9, further comprising:  

transferring information relating to the in-situ charging CO2 snow block for the 

container onto a unique identifier. 
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20. A method for assembling a carbon dioxide (CO2) snow charging system at a site for in-

situ generation of CO2 snow block in a container, comprising:  

providing a liquid CO2 source;  

providing an insulated container with an opening, the container further comprising an 

interior volume defined into a first region and a second region, wherein the first region is an 

internal meshed conduit volume, and the second region is a snow chamber;  

providing a meshed conduit;  

providing a CO2 snow charger comprising a conduit network having an inlet opening 

to receive the liquid CO2 source and a plurality of nozzles distributed along an edge of the 

conduit network, said CO2 snow charger further comprising one or more exhaust openings 

for gas to exhaust therefrom;  

operably connecting or integrally joining a bottom section of the CO2 snow charger to 

a top section of the meshed conduit;  

inserting the meshed conduit through the top opening of the container into the internal 

meshed conduit volume;  

securing a top of the CO2 snow charger to the container at the top opening of the 

container; and  

operably connecting the inlet opening of the CO2 snow charger to the CO2 source. 

 

21. The method of claim 20, further comprising configuring the CO2 snow charging system 

to be in fluid communication with a ventilation system to allow gas to be directed to the 

ventilation system. 

 

22. The method of claim 20, further comprising integrating safety interlock devices into the 

CO2 supply. 

 

23. The method of claim 20, further comprising configuring the CO2 charging system to be 

in electronic communication with a programmable logic controller to automate the generation 

of the CO2 snow. 

 

24. The method of claim 20, further comprising integrally joining the CO2 snow charger with 

the meshed conduit to create a unitary detachable component prior to insertion of the meshed 

tube into the internal meshed conduit volume of the container. 
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25. The method of claim 20, wherein the snow chamber is characterized by an absence of 

foam-filled material or absorbent. 

 

26. The method of claim 20, further comprising providing the insulated container with a 

unique identifier that is configured to embed container identification information therein, said 

container identification information retrievable by reading said unique identifier. 

 

27. A carbon dioxide (CO2) snow charger system adapted to produce CO2 snow block, 

comprising:  

a meshed conduit, said meshed conduit comprising porous openings sufficient for 

CO2 off-gas to pass through the openings into an internal passageway of the meshed conduit, 

but substantially block entry of particles from the CO2 snow block into the internal 

passageway, said meshed conduit characterized by sufficient rigidity to pack the CO2 snow 

block generated external to the meshed conduit; and  

a CO2 snow charger operably or integrally connected to the meshed conduit, said 

CO2 snow charger comprising a conduit network with a plurality of nozzles, the plurality of 

nozzles configured to selectively direct CO2 fluid external to the meshed conduit while 

substantially avoiding introduction of CO2 liquid into the internal passageway of the meshed 

conduit, the snow charger further comprising one or more exhaust openings in fluid 

communication with the internal passageway of the meshed conduit, said one or more 

exhaust openings configured to allow gas to vent therethrough. 

 

28. The CO2 snow charger system of claim 27, wherein the conduit network comprises 

multiple inserts of a predetermined shape and pattern with nozzles embedded therein. 

 

29. An apparatus configured for storing, preserving or transporting one or more items, 

comprising:  

a container comprising an interior volume defined into a first region and a second 

region, wherein the first region is an internal product storage volume, and the second region 

is a snow chamber into which CO2 snow is stored, said container further comprising multiple 

insulated container walls at least partially surrounding the first region and the second region, 

said walls comprising a getter material locating therewithin, wherein said getter material 

maintains a vacuum and an insulation level and is suitably compatible with said CO2 snow;  
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the internal product storage volume defined by a meshed conduit, said meshed 

conduit permanently or removably affixed to said one or more insulated container walls;  

the snow chamber surrounding an exterior of the meshed conduit, the snow chamber 

partially enclosed by the multiple vacuum insulated container walls;  

the CO2 snow occupying the snow chamber therewithin; and  

the meshed conduit comprising a first end and a second end, wherein said first end is 

oriented towards the opening of the transportable container;  

wherein the snow chamber is characterized by an absence of a foam-filled material or 

absorbent. 

 

30. The apparatus of claim 29, further comprising a mechanical seal engaged into the opening 

of the transportable container, thereby isolating the snow chamber from surroundings of the 

transportable container. 

 

31. The apparatus of claim 29, wherein said internal volume of the product storage volume 

ranges from about 0.25-25 L. 

 

32. The apparatus of claim 29, wherein said product storage holder is capable of holding said 

items therewithin for up to approximately 37 days at an average temperature of no warmer 

than -60oC. 

 

33. The apparatus of claim 29, wherein said second end is oriented towards said bottom 

vacuum-insulated wall. 

 

34. The apparatus of claim 29, wherein said second region extends between the vacuum-

insulated walls and an outer surface of the product storage holder. 

 

35. The apparatus of claim 29, wherein the snow chamber is characterized by an absence of 

foam-filled material or absorbent. 

 

36. The apparatus of claim 29, further comprising a cover secured to the opening of the 

container and a temperature sensor located adjacent to or along an interior of the cover. 

 

37. The apparatus of claim 29, further comprising a unique identifier that is configured to 
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embed container identification information therein, said container identification information 

retrievable by reading said unique identifier. 

 

38. The apparatus of claim 29, further comprising a product holder within the meshed 

conduit. 

 

39. A method for assembling a carbon dioxide (CO2) snow charging system at a site for in-

situ generation of CO2 snow block in a container, comprising:  

providing a CO2 source;  

providing an insulated container with an opening, the container further comprising an 

interior volume defined into a first region and a second region, wherein the first region is an 

internal meshed conduit volume, and the second region is a snow chamber;  

providing a meshed conduit operably connected or integrally connected to the 

insulated container;  

providing a CO2 snow charger comprising a conduit network having an inlet opening 

to receive the CO2 source and a plurality of nozzles distributed along an edge of the conduit, 

said CO2 snow charger further comprising one or more exhaust openings for gas to exhaust 

therefrom;  

operably attaching the CO2 snow charger to the container;  

securing a top of the meshed conduit to the CO2 snow charger at the top opening of 

the container; and  

operably connecting the inlet opening of the CO2 snow charger to the CO2 source. 




