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Test Summary 

 
The following study by engineers at Allied Healthcare Products, Inc. compares competitive pre-pack cartridges 

designed to fit GE
®
 Avance

®
, Aespire

®
, and Aisys

®
 anesthesia workstations. This comparative study was 

performed on a GE Avance workstation  in a controlled environment under accelerated conditions. The table 

below is a summary of the results in liters of CO2 absorbed per canister.  The following pages provide detailed 

supporting information on experimental setup, test parameters, and test data.   

 

 

Brand of GE Multi absorber Style Pre-Pack Cartridge Liters of CO2 

Absorbed per canister 

Amsorb Plus Canister (AMA3801) 93.4 

GE Multi Absorber Canister (8003138) 105.4 

Carbolime Canister (55-01-0027) 115.8 

Litholyme Canister (55-01-0017) 127.6 
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Date: 10June2013 

 

Test Report:      GE Multi Absorber Style Cartridge Absorbency Test 
 

Author:   WJ Kullmann 

 

Test Conducted by:  WJ Kullmann  

 

Test Equipment:  

 Anesthesia Machine: GE Avance  
o Serial Number: ANBQ01561 

 Flow Analyzer:  RT-200    # R05G 
o Calibration Date:  11/12    Calibration Due Date:5/13 

 Flow Analyzer:  RT-200    # Q04WS 
o Calibration Date:  9/12    Calibration Due Date:3/13 

 Scale: 
o Calibration Date:  8/12    Calibration Due Date: 8/13 

 CO2 Sampling Data Logger: Tool # 4297 
o Calibration Date:  4/12    Calibration Due Date:4/13 

o Calibration Date:  4/13    Calibration Due Date:4/14 

 Thermometer Tool# 4388 
o Calibration Date:  8/12    Calibration Due Date:8/14 

 Timer  Tool# 4387 
o Calibration Date:  8/12    Calibration Due Date:8/14 

 

   

Test Purpose: 

This test will measure the absorption capability of various CO2 absorbent disposal cartridges in an 

accelerated usage test.   
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Test Configuration / Schematic: 
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Accelerated Test Description: 

 

The capacity of a carbon dioxide absorbent may be tested by performing an absorption (utilization) 

experiment under conditions that simulate clinical use.  This test will use an accelerated test method for 

comparison purposes.  A fully functional anesthesia machine will be used to simulate clinical use.  The 

accelerated method will consist of continually introducing test gas CO2 into the patient return 

(expiratory) limb of the breathing circuit to simulate the exhaled breath of a patient.  The simulated 

method will allow the test to be run continuously and will provide consistency throughout the test 

period.  Gas concentrations are monitored at the inspiratory limb of the patient breathing circuit and is 

downstream of the absorbent cartridge.  The test gas CO2 is introduced into the expiratory limb of the 

patient circuit at a rate of 0.50 lpm.  A one way check valve is installed between the patient connection 

and the anesthesia machine to ensure proper flow direction of the test gas.  Fresh gas to the anesthesia 

machine will be supplied at a flow of 0.50 LPM of oxygen and will be metered within the anesthesia 

machine.  Scavenging will be provided at approximately 25 cmH2O.    

 

The test is concluded when the CO2 concentration in the inspiratory limb reaches a “breakthrough” 

concentration of 0.5 % CO2.  The capacity of the absorbent is determined by: 

1. The amount of time to reach “breakthrough” (0.5% CO2). 

2. The volume amount of CO2 delivered to the patient circuit.  

 

The deliverables of this test will be expressed as: 

1. Time to “breakthrough” (hours and minutes). 

2. Volume CO2 / kg absorbent. (L/kg). 

 

Test Operating Conditions: 

The test breath parameters will be as follows:  

 12 breaths per minute 

 I:E Ratio of 1:2 

 500 ml Tidal Volume 

 

Room temperature will be maintained at a temperature between 65 and 73° F. 
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Test Procedure: 

1. Measure / record the test cartridge weight. 

2. Label the test cartridge as the test date. 

3. Record the cartridge ID, Lot / Control # and Expiration date. 

4. Record ambient room temperature. 

5. Attach the absorbent cartridge to the anesthesia machine. 

6. Turn on the anesthesia machine and set the following gas parameters: 

a. Set the anesthesia machine scavenging to 25 cmH20. 

b. Set the fresh gas flow to 0.50 lpm Oxygen. 

7. Perform a machine full self test. 

8. Set the CO2 flow to 0.50 lpm. Measure the CO2 flow on the Flow Analyzer and attach to the 

expiratory side of the patient circuit. 

9. Set the cycle counter to zero. 

10. Set the timer to zero. 

11. Set the breath parameters on the anesthesia machine to the following: 

a. Vt = 500 ml 

b. BPM = 12 

c. I/E = 1:2 

d. O2 flow to .5 lpm 

12. Record the start time. 

13. Record data throughout the test on the data sheet. 

14. The test is completed at a CO2 percent of 0.50. 

 

Video: 

The test was video taped. 

The file path for the video is: 

P:/Engineering/RandD Engineering/ Absorbency Testing/ GE Multi Absorber Style 
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 Test Set-Up Photos: GE Avance 
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Results: 

 

Under identical test conditions, the following averages were measured:  

 

 

 Liters of CO2 

Absorbed per 

Cartridge 

CO2/Kg Canister Life * 

(Minutes) 

 GE Multi Absorber  (OEM) canister : 105.4 127.1 211 

 Litholyme : 127.6 128.6 255 

 Amsorb Plus:  93.4 112.4 187 

 Carbolime : 115.8 113.6 232 

 

* Accelerated Testing Results, see page 3 for test description. 
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g per lb Vt CO2

453.6 (L) Flow (lpm)

0.5 0.5

Empty 

Container

Net 

Absorbent

Net 

Absorbent

Net 

Absorbent Time Time CO2 Used

Liters of CO2 

per Kg

Liters of CO2 

per lb

Gross 

Weight Weight Weight Weight Weight (hr:Min) Minutes (Calculated) (Calculated)

Container (grams) (grams) (grams) (Kg) (lb) (Liters)

GE OEM Multi Absorber #1 996.4 162.0 834.4 0.8344 1.840 4:08 248 124.00 148.6 67.4

GE OEM Multi Absorber #2 995.8 162.0 833.8 0.8338 1.838 3:31 211 105.50 126.5 57.4

GE OEM Multi Absorber #3 974.8 162.0 812.8 0.8128 1.792 2:54 174 87.00 107.0 48.6

GE OEM Multi Absorber #4 993.0 162.0 831.0 0.8310 1.832 3:30 210 105.00 126.4 57.3

Averages 0.828 1.825 211 105.4 127.1

Litholyme  #1 1253.3 223.2 1030.1 1.0301 2.271 3:57 237 118.50 115.0 52.2

Litholyme  #2 1207.3 223.2 984.1 0.9841 2.170 4:03 243 121.50 123.5 56.0

Litholyme  #3 1217.0 223.2 993.8 0.9938 2.191 4:34 274 137.00 137.9 62.5

Litholyme  #4 1189.5 223.2 966.3 0.9663 2.130 4:27 267 133.50 138.2 62.7

Averages 0.994 2.190 255 127.6 128.6

Amsorb Plus #1 1076.6 250.0 826.6 0.8266 1.822 3:10 190 95.00 114.9 52.1

Amsorb Plus #2 1077.9 250.0 827.9 0.8279 1.825 3:02 182 91.00 109.9 49.9

Amsorb Plus #3 1083.5 250.0 833.5 0.8335 1.838 3:19 199 99.50 119.4 54.1

Amsorb Plus #4 1084.3 250.0 834.3 0.8343 1.839 2:56 176 88.00 105.5 47.8

Averages 0.831 1.831 187 93.4 112.4

Carbolime  #1 1236.0 223.2 1012.8 1.0128 2.233 3:44 224 112.00 110.6 50.2

Carbolime  #2 1239.3 223.2 1016.1 1.0161 2.240 3:48 228 114.00 112.2 50.9

Carbolime #3 1233.5 223.2 1010.3 1.0103 2.227 3:41 221 110.50 109.4 49.6

Carbolime  #4 1257.4 223.2 1034.2 1.0342 2.280 4:13 253 126.50 122.3 55.5

Averages 1.018 2.245 232 115.8 113.6

Absorbency Test Results Summary   -  GE Multi Absorber Style Canister

Constants
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DATA 
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Test Data: GE Multi Absorber (OEM) 
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Test Data: GE Multi Absorber (OEM) 
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Litholyme: 
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Test Data: Litholyme 
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Test Data: Litholyme 
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Test Data : Amsorb Plus 
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Test Data: Amsorb Plus  
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Test Data: Amsorb Plus  
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Carbolime 
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Test Data: Carbolime  
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Test Data: Carbolime 

 


