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Appendix A:   

 

Cyranose® 320 SOP ï Calibration Verification  
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Introduction  

 

The Cyranose® 320 (C320) electronic nose has shown promise in discriminating between breath 

volatile organic compounds (VOC), or breathprints, of athletes after acute training loads.1  A 

C320 prediction model consisting of a large library of acute training load breathprints is being 

developed.  Once the model is complete, it should be transferable from C320 unit to C320 unit to 

allow athletic training staffs (athletes, coaches, trainers, and physicians) to optimize training 

regimens in the field, real-time.  One method that should be used to ensure the prediction model 

will work the same on all C320 units is calibration on a regular basis. 

 

This Calibration Verification method was developed to ensure two or more C320 units are 

functioning the same.  It should be completed after regular calibration but before using a C320 

unit in the field.  Results should be documented in the lab notebook. 

 

The simple idea of this verification is that, when functioning correctly, the C320 should be able 

to discriminate between the smellprints of five chemical solutions:  isopropyl alcohol, acetone, 

witch hazel, wintergreen isopropyl alcohol, and saline.  Each of these chemicals are inexpensive 

and can be easily found at the local drug or grocery store.  After verifying the training set on the 

first C320 unit (C320-1), the training set model should be transferrable to a second C320 unit 

(C320-2) to use to correctly identify similar samples.  If C320-2 provides similar results as 

C320-1, one should be able to assume both units have been calibrated similarly and can be used 

in the field with the appropriate prediction model. 

 

Acetone:  Acetone can be purchased as nail polish remover.  Common ingredients are acetone 

and denatonium benzoate. 

 

Isopropyl Alcohol (IPA):  IPA can be purchased as rubbing alcohol.  Common ingredients are 

isopropyl alcohol (91 percent) and water. 

 

Saline:  Saline can be purchased as a sterile wound wash.  Common ingredients are purified 

water and sterile 0.9 percent sodium chloride 

 

Wintergreen Isopropyl Alcohol (WGreen):  WGreen can be purchased as a first aid antiseptic.  

Common ingredients are isopropyl alcohol (70 percent), blue 1, glycerin, methyl salicylate, 

water, and yellow 5. 

 

Witch Hazel (WH):  Witch hazel can be purchased as an astringent.  Common ingredients are 

witch hazel (86 percent) and alcohol (14 percent). 

 

This verification was not developed as a standalone procedure.  The C320 manual2 should be 

thoroughly reviewed prior to any operation of the C320.  The manual should be consulted for 

questions regarding the procedure developed for this method. 
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Procedure 

 

1.  Check C320-1 Unit for Filters 

 

This test does not require a filter, such as the silica gel baseline filter or the charcoal baseline 

filter.  Before turning the unit on, check to ensure the Filter By Pass For Purge Intake (yellow 

piece) is inserted instead of a baseline filter.  Remove the protective rubber boot from the C320.  

Remove the cover over the sensor array and filter location.  The yellow piece should be in the 

filter location.  If not, remove the filter and insert the correct component.  

 

 

2.  C320-1 IPA Check 

 

Complete an IPA check (Appendix B) on the C320-1 unit.  Proceed only after ensuring it appears 

to be functioning correctly. 

 

 

3.  Sample Preparation 

 

Prepare samples by placing five milliliters of each solution into a small glass container, such as 

the vials in Figure A.1.  Place a small piece of Parafilm® over the opening of each vial to act as a 

septum.  Allow each sample to sit for at least ten minutes prior to analysis to allow the VOCs to 

build up in the sample headspace.  

 

Record information (manufacturer, lot number, expiration date, etc.) from each solution’s bottle 

in the lab notebook.  

 

 

 
Figure A.1.  Prepare samples and allow them to rest for at least 10 minutes prior to analysis. 
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4.  C320-1 Self-Test 

 

After connecting the C320-1 to the computer, use PCnose® to complete a self-check on the 

array’s sensors.  The unit will test to see if all of the resistors are within a certain range of 

resistances and then tell the user if any are out of range.  Within PCnose®, click on 

Communications and then Self-Test.  If there are no problems, a window will pop up saying:  

“Test Complete – No Sensors Out of Range.”  Record these results in the notebook.  If a sensor 

is found to be out of range, work should cease until the underlying reason can be determined and 

corrected. 

 

 

5.  C320-1 Resistance Check 

 

Next the resistance values for each sensor will be manually reviewed to ensure they are within 

range.  Within PCnose®, click on Communications and then Resistance Check.  A window will 

pop up indicating the resistance currently being measured by each sensor.  Use Table A.1 to 

document the results in the lab notebook.  The resistance for each sensor should be between 0.2 

and 70 kΩ.  If a sensor is out of range, work should cease until the underlying reason can be 

determined and corrected. 

 

 

Table A.1.  Record the resistance for each C320-1 sensor and ensure it is within range. 

Sensor 

Number 

Resistance 

(kɋ) 

Resistance between 

0.2 and 70 kɋ? 

 Sensor 

Number 

Resistance 

(kɋ) 

Resistance between 

0.2 and 70 kɋ? 

1    17   

2    18   

3    19   

4    20   

5    21   

6    22   

7    23   

8    24   

9    25   

10    26   

11    27   

12    28   

13    29   

14    30   

15    31   

16    32   
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6.  C320-1 First Sniff Issue 

 

Although typically not a problem, the first sniff issue can significantly affect C320 results.  

Commonly, the first sniff issue becomes a problem when the C320 has been idle a long time.2  

To ensure the first sniff issue is not a problem, the C320-1 should be purged for five minutes 

prior to analyzing samples and after the unit has remained idol for a long time.  The purge will 

also help clear the sensors from any stubborn substances left from previous work. 

 

From the C320-1’s main menu, select Manual Test and press Run when the following prompt 

appears:  “Press RUN to Start.”  Press the Select button to turn the pump on.  After five minutes, 

press the Cancel button two times to turn the pump off and return to the main menu.  Record the 

purge start and end times below and/or in the lab notebook. 

 

C320-1 Start Purge Time: 

 

C320-1 End Purge Time: 

 

 

7.  Load Method to the C320-1 

 

Use PCnose® to enter the analysis settings (Figure A.2) and the sample class names (IPA, 

WGreen, WH, Saline, and Acetone).  Load the method to the C30-1 unit and ensure it is selected 

as the method to use for the analysis. 

 

 

 
Figure A.2.  Enter the settings into PCnose® and load the method to the C320-1. 
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8.  Condition the C320-1 Sensors 

 

Prior to training the C320-1 unit to any samples, the sensors should be conditioned.  Use the 

Identify  mode to identify, or run, one sample from each sample class (IPA, WGreen, WH, 

Acetone, and Saline). 

 

 

9.  Train the C320-1 to Samples 

 

Use the Train  mode on the C320 to train the unit to, or analyze, at least six samples of each 

solution.  Train the C320-1 to all samples within a class (IPA, WGreen, WH, Acetone, or Saline) 

before moving to the next sample class. 

 

Two files should be collected for each sample for documentation:  an image of the Scrolling 

Strip Chart and a text file of the Streaming Real-Time Data.  Both should begin immediately 

prior to pressing Run on the C320 to analyze the next sample.  Both should be stopped 

immediately after the sample has been analyzed.  Table A.2 can be utilized to help ensure each 

file has been recorded, what the file names are, and make a note if a file has not been collected. 

 

Scrolling Strip Chart:  In PCnose®, switch to the Scrolling Strip Chart screen.  Press the green 

light  to begin the chart.  Press the red light  to end the chart.  Collect and save a print screen of 

the Scrolling Strip Chart. 

 

Streaming Real-Time Data:  While in PCnose®, select Communications, click Start Save, enter 

the file name and location, click Save to begin data collection in the file.  To end data collection, 

select Communications, click End Save.  

 

Table A.2.  Use this table to ensure two files have been saved for each sample. 

Sample Information 

File Name 

Did you collect: 

Number Description 
Streaming Real-

Time Data File? 

Scrolling Strip 

Chart Image? 
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10.  C320-1 Cross Validation Results 

 

Use the main menu on the C320-1 to complete a cross validation on the training data set and 

record the results below and/or in the lab notebook. 

 

 

C320-1 Correct:    __________ ( __________ %) 

 

C320-1 Incorrect:    __________ ( __________ %) 

 

 

11.  Save C320-1Model results 

 

Through PCnose® review the results of the training set.  Collect and save a print screen of each 

image.  Saved files should include smellprints for each sample class, cross validation results, the 

training set, distance vectors, the canonical projection plot, and the principal component 

projection plot. 

 

 

12.  C320-1 Sample Identification 

 

Test the model created with the trained data set by having the C320-1 identify samples.  Create 

ten samples.  Select Identify  from the main menu on the C320-1.  When prompted, randomly 

select the next sample and present it to the C320-1.  Record the results in Table A.3 and in the 

lab notebook.  When functioning properly and trained correctly, the C320-1 should be able to 

correctly identify all of the presented samples.  If the results are significantly negative, work 

should cease until the problem has been discovered and corrected. 

 

Table A.3.  Record the C320-1 results from the sample identification in this table. 

Sample 

Number 
Actual Sample Sample Identified As  

Identification 

Certainty  

Identified 

Correctly? 
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13.  Save C320-1 Training Set to Computer 

 

After completing the Step 12 for C320-1, save the training set to the computer:  from the window 

in PCnose® where the training set can be viewed, click Save method to PC.  Name the file and 

select a place for it to be saved. 

 

 

14.  C320-1 Conclusions 

 

After completing the procedure, determine whether the C320-1 performed as expected.  

Document these conclusions in the lab notebook. 

 

 

15.  C320-2 System Checks 

 

Complete steps 1, 2, 4, 5, and 6 on the second C320 unit (C320-2).  Record the results below 

(Table A.4) and/or in the lab notebook. 

 

 

Table A.4.  Record the resistance for each C320-2 sensor and ensure it is within range. 

Sensor 

Number 

Resistance 

(kɋ) 

Resistance between 

0.2 and 70 kɋ? 

 Sensor 

Number 

Resistance 

(kɋ) 

Resistance between 

0.2 and 70 kɋ? 

1    17   

2    18   

3    19   

4    20   

5    21   

6    22   

7    23   

8    24   

9    25   

10    26   

11    27   

12    28   

13    29   

14    30   

15    31   

16    32   
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Record the C320-2 Start and End Purge Times: 

 

C320-2 Start Purge Time: 

 

C320-2 End Purge Time: 

 

 

16.  Load C320-1 Method to the C320-2 

 

Use PCnose® to load sampling settings and training load data saved from the C320-1 to the 

C320-2.  Ensure the method is selected for analysis on the C320-2 unit. 

 

 

17.  Condition the C320-2 Sensors 

 

Use the Identify  mode to identify, or run, one sample from each sample class (IPA, WGreen, 

WH, Acetone, and Saline). 

 

 

18.  C320-2 Sample Identification 
 

Repeat Steps 10 through 12 for C320-2 and record the identification results in Table A.5 and/or 

the lab notebook and the cross validation results below the table. 

  

Table A.5.  Record the C320-2 results from the sample identification in this table. 

Sample 

Number 
Actual Sample Sample Identified As  

Identification 

Certainty  

Identified 

Correctly? 
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Record the C320-2 Cross Validation Results: 

 

C320-2 Correct:   __________ ( __________ %) 

 

C320-2 Incorrect:    __________ ( __________ %) 

 

 

19.  Conclusions 

 

After completing the procedure, determine whether the C320-2 is working properly.  Document 

these conclusions in the lab notebook.  Compare the results between the two units and determine 

whether both C320 units have been calibrated similarly.  Document your reasoning.  

 

 

References: 

 

1. Whysong C, Brolinson PG, Mallikarjunan P, Misra HP, Jia Z. Chemosensory Evaluation 

of Training and Oxidative Stress in Long Distance Runners, A Brief Report (In Review). 

Journal of the American Osteopathic Association. 2014:10. 

2. Cyrano Sciences I. The Cyranose 320 Electronic Nose User's Manual. 3rd, Revision C 

ed. Pasadena, CA: Cyrano Sciences; 2000. 

 


