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(57) ABSTRACT 

A miniature thermoelectric cooling device for storing small 
amounts of thermally unstable substances, like drug vials 
With insulin for diabetic patients or protein based drugs for 
thrombolytic therapy, is disclosed. A solar energy collector 
coupled With a rechargeable battery is provided as the 
energy source. The miniature cooler is small enough to be 
belt-carried at all time by a person, Whose life or health 
depends on the drugs. When sWitched to a heating mode, the 
thermoelectric device can temporarily elevate the tempera 
ture of the drug to a body temperature thus providing 
comfortable conditions for the injection. A combined solar 
and-battery poWer supply alloWs keeping an article in the 
cooler at loW temperatures around o’clock at all times during 
substantially long travels in hot or tropical conditions Where 
even short term exposure to surrounding temperatures can 
destroy the potency of the drug. 
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MINIATURE THERMOELECTRIC COOLER 

FIELD OF INVENTION 

[0001] This invention relates to thermoelectric tempera 
ture control devices, used for creating a Zone of loWered 
temperatures for storing articles With loW thermal stability. 
The invention is most suitable for storing small articles, 
mainly drug vials With protein based drugs, primarily insulin 
for the diabetic patients or drugs for out-of-hospital throm 
bolytic therapy. 

DESCRIPTION OF THE PRIOR ART 

[0002] Portable coolers that can be comfortably carried by 
a person are Well knoWn. Typically, such coolers comprise a 
storage compartment With thick Walls, fabricated of a poly 
styrene foam With closed cells and provided With a lid and 
a carrying handle. For a limited time this thermally isolated 
compartment can maintain constant temperature. To com 
pensate for the heat transfer that does occur through the 
Walls of the compartment and to maintain a loW temperature 
in the compartment for longer period of time, a thermoelec 
tric, or Peltier, device is often employed. 

[0003] According to the Peltier effect, an electric current 
passing through the junction of tWo dissimilar materials 
causes generation or absorption of heat, With the direction of 
heat ?oW depending upon the direction of the current. The 
rate of the thermal effect—the heat ?oW—is proportional to 
the magnitude of the current. By positioning a multitude of 
such junctions thermally parallel and electrically in series in 
a small space a signi?cant thermal effect can be achieved. 
Such devices are noW commercially available With junctions 
of n-type and p-type semiconductors materials. These 
devices are operable in a range of DC voltages. A fan, 
generally associated With the device, is used to circulate air 
from the p-n junctions to the region Where the thermal effect 
is desirable. 

[0004] About 16 million of people in the United States and 
120 million people WorldWide suffer from diabetes. Life and 
health of a signi?cant number of these patients often 
depends on daily injections of insulin. Insulin, like many 
other protein based drugs, has relatively loW thermal stabil 
ity. The storage of insulin solution in vials requires loW 
temperature environment, preferably a temperature range 
4-10 degrees Centigrade. At room temperature an insulin 
solution can preserve its potency only for a limited period of 
time, at most several Weeks. When traveling, people With 
diabetes experience additional inconvenience associated 
With lack of loW temperature environment required for the 
storage of insulin. In a tropical climate or during a hot day 
at the beach even short term eXposure of the insulin to 
elevated temperatures can destroy its potency and thus 
jeopardiZe the health or even life of a diabetes patient. This 
is especially true for long vacations during summer time in 
the United States or in other countries With hot climate. 

[0005] In US. Pat. No. 5,379,594 a portable, hand-held, 
solar energy thermoelectric device for the use, storage and 
transportation of substances requiring a temperature con 
trolled environment in a Wide ambient temperature range is 
disclosed. The storage chest described in the patent has at 
least 1 cubic foot of usable volume and consumes about 70 
Watts of electric poWer from generated by a solar energy 
collector. This thermoelectric chest is too large to meet the 
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requirements for a drug storing cooler capable of being 
carried at all the time With a person. 

[0006] In US. Pat. No. 4,981,019 a portable food con 
tainer is disclosed. It is cooled by a solar poWered refrig 
eration unit and includes a thermoelectric poWer unit and 
heat pipes so that the container Will be cooled even When 
there is no solar radiation and Will have an even temperature 
distribution. The intended use of the cooler is a picnic food 
container. Once again, this device is too large to be conve 
niently carried by a person at all times. 

[0007] It is desirable to develop a miniature temperature 
controlled device, Which could be carried With a person at all 
time and Would guarantee stability of the insulin or other 
drug during several months in hot or tropical climate. 

[0008] It is an object of the present invention to provide a 
miniature thermoelectric cooler that can be carried With a 
person at all time. 

[0009] It is another object of the present invention to 
provide a cooler With a poWer supply comprising a solar 
energy collector coupled With an electrical rechargeable 
battery, With an overall capacity of large enough to poWer 
the cooler around the clock during days and nights at all 
times. 

SUMMARY OF THE INVENTION 

[0010] The present invention is a miniature belt-carried 
cooler intended for long term storage of small articles, 
particularly drugs, at lowered temperatures. The present 
invention comprises a thermally isolated storage compart 
ment, a solar poWer collector coupled With a rechargeable 
electric battery and a thermoelectric unit. The solar energy 
collector and rechargeable batteries are secured to the side 
Walls of the storage compartment and serve as a poWer 
supply for the thermoelectric system providing control of the 
temperature inside the storage compartment. The thermo 
electric system includes a block of Peltier elements, a 
programmable control unit, mounted on the top Wall of the 
storage compartment, and a temperature sensor placed 
inside the storage compartment. 

[0011] The storage compartment is made of thermally 
insulating materials, With its top Wall openably connected to 
the side Wall of the compartment. The storage compartment 
may include a DeWar ?ask for additional thermal insulation 
of the stored article. 

[0012] Asolar energy collector generates enough poWer to 
cool the compartment and to recharge the battery at the same 
time. The capacitance of the fully charged electric battery is 
sufficient to poWer the thermoelectric system during nights, 
When solar energy is not available. 

[0013] The hot end of the Peltier unit eXtends up from the 
top Wall of the storage compartment, Whereas the cold end 
of the unit eXtends doWn from the top Wall inside the storage 
compartment. The hot end of the Peltier unit is provided With 
a radiator, Which serves as a heat sink, dissipating heat to the 
surrounding air. 

[0014] A belt for Wearing a cooler in accord With the 
present invention at a person’s Waist may be provided. 

[0015] The foregoing objects of the invention Will become 
apparent to those skilled in the art When the folloWing 
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detailed description of the invention is read in conjunction 
With the accompanying drawings and claims. Throughout 
the draWings, like numerals refer to similar or identical 
parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 is a perspective vieW of a miniature ther 
moelectric cooler in accord With the present invention. 

[0017] FIG. 2 is a schematic vieW of the miniature ther 
moelectric cooler shoWn in FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0018] The present invention comprising a miniature ther 
moelectric cooler 10 Will be described With reference to 
FIGS. 1 and 2. Cooler 10 comprises a thermally insulated 
compartment 12 adapted for storage of the drug vials or 
other small articles 14 at loWered temperatures. The com 
partment 12 has a bottom Wall 16 and side Walls 18 made of 
a thermally insulating material, such as a closed cell foam 
material. A top Wall or lid 20 of the compartment is 
openably-connected to its side Wall 18. Compartment 12 
may include a DeWar or double Wall ?ask 22, made of glass 
or stainless steel. 

[0019] A thermoelectric unit 24 is shoWn attached to the 
lid 20. A heat sink 26 is attached to the hot or upper end 28 
of the thermoelectric unit 24. Heat sink or radiator 26 
protrudes through an appropriately con?gured opening 30 in 
the top Wall 12 so as to be eXposed to the ambient environ 
ment. That is, the heat 26 sink serves for cooling of the hot 
end 28 of the thermoelectric device by the surrounding air. 

[0020] Preferably, the cooler 10 is poWered by a reneWable 
energy resource. By Way of eXample, cooler 10 may include 
a photovoltaic collector panel 32 for collecting the solar 
energy during day time hours. Panel 32 Will provide electric 
poWer to charge one or more electric batteries 34, Which 
provide poWer to the thermoelectric cooling system during 
nights, When the solar energy is unavailable. Advanta 
geously, the poWer output of the solar battery 34 may be less 
than 10 Watts. A programmable control unit 36 may be 
mounted on the top Wall 20 to provide control of the 
temperature inside the storage compartment 12. The tem 
perature inside the storage compartment may be measured 
by a temperature sensor 38. The Whole cooler assembly is 
secured on a Waist belt 40, Which alloWs to comfortably 
carry the cooler at all time. 

[0021] FIG. 2 schematically shoWs a cross section and 
electric circuits of a cooler in accord With the present 
invention. The miniature cooler may comprises a compart 
ment 12 having a volume of 100-250 cubic centimeters With 
the top Wall 20 and side Walls 18 fabricated of a closed cell 
polymeric foam, such as polystyrene. Located interior to the 
side Walls 18 is the DeWar ?ask 22. The ?ask 22 includes a 
space 42 betWeen the tWo Walls 44 and 46 thereof, Which is 
evacuated to a high level of vacuum. The vacuum betWeen 
the Walls 44 and 46 reduces the transfer of heat to or from 
the cooler 10. DeWar ?asks provide eXcellent thermal insu 
lation from environment and often are used for storing liquid 
gases. 

[0022] As noted, a thermoelectric unit 24 is secured in the 
middle of the top Wall 12 With its cold end 48 facing the 
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interior of the DeWar ?ask 22 and the hot end 28 attached to 
the heat sink 26. The thermoelectric unit 24 consists of tWo 
or more elements 50 of semiconductor material (such as 
bismuth telluride) that are connected electrically in series 
and thermally in parallel. These thermoelectric elements 50 
and their electrical interconnects are mounted betWeen tWo 
ceramic substrates 52 and 54 at their top and bottom ends 28 
and 48 respectively. The substrates 52 and 54 serve to hold 
the overall structure together mechanically and to insulate 
the individual elements 50 electrically from one another and 
from external mounting surfaces. Preferably, the various 
components of the cooling elements 50 are integrated in a 
cylindrical plug (not shoWn for purposes of clarity) that ?lls 
the neck of the DeWar ?ask 22. During operation of the 
cooler the semiconductor elements 50 actually are moving 
the heat from the colder end of the compartment 12 to the 
upper hotter end 28 and heat sink 26. The thermoelectric unit 
24 is poWered by a loW voltage direct current from recharge 
able batteries 32 located outside the storage compartment. A 
thermocouple 38 or other temperature sensor, placed inside 
the storage compartment, measures the temperature to Which 
stored articles 14 are eXposed. 

[0023] A signal from the thermocouple 38 comes to the 
controller 36 and is used for stabiliZation of the temperature 
inside the storage compartment at a preprogrammed level. 
The controller 36 turns on and off the thermoelectric unit 24 
depending on the temperature inside the compartment. Dur 
ing the “off” state, the heat eXchange betWeen the inside 
volume of the container and the environment outside is 
minimal. In part this is due the fact that the thermal 
convection inside the container 12 is very loW, because the 
articles 14 at the bottom of the container 12 are colder than 
the ceramic substrate 54 above them. When the thermoelec 
tric unit 24 is on, the plate 54 becomes colder then the 
bottom of the compartment and convection heat ?oW starts 
pumping heat from the bottom to the ?ask to the cold end 48 
of the thermoelectric unit 24. The overall device thus is very 
ef?cient in keeping the internal part of the DeWar ?ask cold, 
With very loW energy being spent. The operational state of 
the cooler is vertical With the heat sink and the hot end of the 
thermoelectric unit positioned above the storage compart 
ment. 

[0024] The present invention having thus been described, 
other modi?cations, alterations, or substitutions may noW 
suggest themselves to those skilled in the art, all of Which are 
Within the spirit and scope of the present invention. For 
eXample a miniature cooler in accord With the present 
invention may include a universal electrical adapter Which 
alloWs the operator to use poWer from electric current 
sources of other direct current voltages or 120 and 220 volts 
alternating current. In addition, the present invention could 
further include a heating mode of operation of the thermo 
electric unit 24 during Which the temperature of the insulin 
or another drug can be elevated to the body level thus 
making injections more comfortable for the patient. It is 
therefore intended that the present invention be limited only 
by the scope of the attached claims beloW. 

What is claimed is: 
1. A miniature cooler comprising: 

a storage compartment made of thermally insulating 
materials and having top and side Walls With said top 
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Wall openably-connected to said side Wall such that 3. The miniature cooler of claim 1 wherein: 

fgliihéogojvnegi 312:; the Compartment or allows access the volume of the storage compartment is less than 250 cc. 
4. The miniature cooler of claim 1 Wherein: 

a poWer supply including a photovoltaic collector panel 
and a rechargeable battery, said panel being externally the Power Output of the Solar battery is less thah 10 W 
attached to said compartment sideWall and electrically 5- The miniature C0016f 0f Claim 1 wherein Said therIIlO 
connected to said rechargeable battery, said ph0t0v0l_ electric unit comprises semiconductors connected electri 
taic collector being provided for generating to cool said Cally in Series and thermally in parallel 
compartment and to recharge said battery; and 6. The miniature cooler of claim 5 Wherein said semicon 

ductors are made of bismuth telluride. 
a temperature Control System Comprising: 7 The miniature cooler of claim 5 Wherein' 

a thermoelectric unit imbedded in said top Wall of the 
Compartment Said unit having a hot end and a the storage compartment further additionally includes a 
bottom end, said hot end of said unit facing upWardly Dewar ?ask> 1n Whlch the artleles to be Stored are 
and said cold end of said unit facing doWnWardly placed 
frorn said top Wall, respectively; 8. The miniature cooler of claim 5 Wherein: 

a control unit operationally connected to the therrno- the volume of the storage compartment is less than 250 cc. 
electric unit and the poWer supply, said control unit 9. The miniature cooler of claim 5 Wherein: 
being provided for selectively turning said thermo 
electric unit on and Off; and the poWer output of the solar battery is less than 10 W. 

10. The miniature cooler of claim 5 and further compris 
a temperature Sehser Placed ihside the stehage com‘ ing a belt for attachment of said cooler, said belt for Wearing 

partment and operatively connected to said control around the Waist of a person 
unit. 11. The miniature cooler of claim 1 and further compris 

ing a belt for attachment of said cooler, said belt for Wearing 
the storage compartment further additionally includes a around the Waist of a Person 
DeWar ?ask, in Which the articles to be stored are 
placed. * * * * * 

2. The miniature cooler of claim 1 Wherein: 


