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CLAIMS 

 

1. A respiratory humidification system comprising: 

an inspiratory limb (3902) including a first segment (3902a) with a first heater wire 

(3906a), a second segment (3902b) with a second heater wire (3906b), and a temperature 

sensor (3904b) positioned at a patient end of the second segment (3902b) for measuring a 

patient end parameter, wherein the first and second heater wires (3906a, 3906b) are 

electrically coupled, the first heater wire (3906a) forming a first heater circuit and the first 

and second heater wires (3906a, 3906b) forming a second heater circuit, the first and second 

heater wires (3906a, 3906b) configured to heat respiratory gases passing through the 

inspiratory limb (3902); and 

a flow sensor in a flow path of the system and configured to measure a flow rate of 

the respiratory gases; 

wherein the first and second heater wires (3906a, 3906b) and the temperature (3904b) 

and flow sensors are configured to be in electrical communication with a hardware processor 

configured to execute software instructions which cause the processor to control the first and 

second heater circuits, wherein, when a difference between an output of the temperature 

sensor (3904b) and a patient end parameter set point is below a predetermined error 

threshold, the processor is configured to heat the respiratory gases using the first heater 

circuit until a maximum temperature is reached in the first heater wire (3906a), and when the 

difference between the output of the temperature sensor (3904b) and the patient end 

parameter set point is at or above the predetermined error threshold, the processor is 

configured to heat the respiratory gases using the second heater circuit, and 

wherein a maximum power provided to the first heater circuit is a first maximum 

value or a second maximum value based on a measured flow rate, the first maximum value 

higher than the second maximum value. 

 

2. The respiratory humidification system of claim 1, wherein the maximum power is the 

first maximum value when the measured flow rate is higher than a flow rate threshold, and 

the maximum power is the second maximum value when the measured flow rate is below the 

flow rate threshold. 
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3. The respiratory humidification system of claim 2, wherein the flow rate threshold is 

between about 2.4 lpm and about 5 lpm. 

 

4. The respiratory humidification system of claim 2 or 3, wherein the flow rate threshold 

is about 3.5 lpm. 

 

5. The respiratory humidification system of any preceding claims, wherein the first 

maximum value is determined using a high flow cap or limit and/or the second maximum 

value is determined using a low flow cap or limit, the high and low flow caps or limits being 

set to prevent a surface temperature of a portion (3902c) of the first segment (3902a) of the 

inspiratory limb (3902) adjacent the second segment (3902b) of the inspiratory limb (3902) 

from exceeding a surface temperature threshold. 

 

6. The respiratory humidification system of claim 5, wherein the duty cycle or power of 

the second heater circuit is capped at 70% of a maximum available power deliverable by 

drive circuits. 

 

7. The respiratory humidification system of claim 5 or 6, wherein when the measured 

flow rate is below the flow rate the threshold, the controller is further configured to 

determine: 

 a duty cycle or power supplied to the second heater circuit needed to bring the system 

to the patient end parameter set point; and, 

 the second maximum value using the determined duty cycle or power supplied to the 

second heater circuit and the low flow cap or limit for the first heater circuit. 

 

8. The respiratory humidification system of any one of claims 5-7, wherein the low flow 

cap or limit for the duty cycle for the first heater circuit is capped at 37% of a maximum 

available power deliverable by drive circuits. 

 

9. The respiratory humidification system of claim 7 or 8, wherein the second maximum 

value is inversely related to the determined duty cycle or power supplied to the second heater 

circuit. 

 

bhang
Typewritten Text
MCSLLP



-128- 
 

10. The respiratory humidification system of claim 7 or 8, wherein the second maximum 

value is the difference between the low flow cap or limit and the determined duty cycle or 

power supplied to the second heater circuit when the determined duty cycle or power 

supplied to the second heater circuit is less than the low flow cap or limit. 

 

11. The respiratory humidification system of any one of the preceding claims, wherein 

when the first maximum power is being provided to the first heater circuit and the measured 

flow rate decreases to a high flow to low flow threshold, the maximum power provided to the 

first heater circuit switches to the second maximum power, and when the second maximum 

power is being provided to the first heater circuit and the flow rate increases to a low flow to 

high flow threshold, the maximum power provided to the first heater circuit switches to the 

first maximum power, the high flow to low flow threshold being lower than the low flow to 

high flow threshold. 

 

12. The respiratory humidification system of claim 11, wherein the high flow to low flow 

threshold is between about 2.4 lpm and about 5 lpm. 

 

13. The respiratory humidification system of claim 11 or 12, wherein the low flow to high 

flow threshold is about 6.5 lpm. 

 

14. The respiratory humidification system of any one of claims 11 to 13, wherein a 

portion (3902c) of the first segment (3902a) of the inspiratory limb (3902) that is adjacent to 

the second segment (3902b) is exposed to the same ambient environment as the second 

segment (3902b). 

 

15. The respiratory humidification system of Claim 14, wherein the portion (3902c) of the 

first segment (3902a) and the second segment (3902b) are inside an incubator (3908) and a 

remaining portion of the first segment (3902a) is outside the incubator (3908). 

 

16. The respiratory humidification system of any one of the preceding claims, comprising 

at least one additional temperature sensor provided to measure a surface temperature of the 

inspiratory limb (3902) and positioned on a portion of the inspiratory limb (3902) or on an 
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intermediate connector (3914) disposed between the first and second segments (3902a, 

3902b). 

 

17. The respiratory humidification system of claim 16, wherein the at least one additional 

temperature sensor comprises a first temperature sensor located on a portion of the first 

segment (3902a) to determine a surface temperature of the first segment (3902a), and a 

second temperature sensor located on a portion of the second segment (3902b) to determine a 

surface temperature of the second segment (3902b). 

 

18. The respiratory humidification system of claim 16 or 17, wherein the first and/or 

second heater circuit low flow caps or limits are determined based on the measured surface 

temperature(s). 
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