	Title:        

DataMaster DMT Simulator Solution Preparation and Certification

	Page 5 of 7

	Doc. No.  P-ALC 208 Version 1   
	Approved by:                             

Margaret Schwartz, Lab Director
	Date Effective: 

4/12/2012



1.0 Purpose and Scope
1.1 The purpose of this procedure is to describe the process used for the preparation of aqueous ethanol and interference solutions and the analysis and certification of those solutions.
1.2 Solutions to be prepared are intended for use in calibration and certification and to act as a quality control sample during subject testing for DataMaster DMT infrared breath testing instruments.
2.0 Responsibility
2.1 All staff having the responsibility for the preparation of simulator solutions is responsible for following this procedure as written. 
2.2 This procedure is reviewed periodically by the Alcohol Program staff.  Revisions are made at that time or when there is an identified need to change this written procedure to be compatible with changing needs in the analytical process.
2.3 All staff performing this procedure for the purpose of preparing solutions for use on the DataMaster DMT instrument must be fully trained.
3.0 Procedure Steps (Procedure performed in rooms 265 and 266)
3.1 Reagents
3.1.1 Ethanol (Pharmco 200 proof ACS/USP grade)
3.1.2 Acetone (ACS reagent grade)
3.1.3 CuSO4 (ACS reagent grade)
3.1.4 diH2O
3.2 Apparatus
3.2.1 Analytical balance
3.2.2 Pasteur pipettes
3.2.3 Class A Volumetric flasks (5L and 2L)
3.2.4 Plastic carboy with spigot (20L)
3.2.5 Beaker(s) 
3.2.6 Boston round plastic bottles (500 ml)
3.2.7 Parafilm
3.2.8 Easy peel white mailing labels (size 1” x 25/8”)
3.3 Equipment

3.3.1 Agilent Technologies 6890N Gas Chromatograph with flame ionization detector.

3.3.2 Teledyne-Tekmar HT3 Headspace Autosampler.

3.3.3 Desktop PC and printer with ChromPerfect Spirit Chromatography and HT3 TekLink Software Packages.

3.3.4 Compressed Hydrogen-UHP Grade.

3.3.5 Compressed Helium-UHP Grade.

3.3.6 Compressed Air.

3.4 Calibration, Certification and Cal-Check Solution
3.4.1 The following table describes the volume of absolute ethanol required to prepare solutions which will provide the equivalent breath alcohol concentrations [BrAC] listed when equilibrated in a breath-alcohol simulator at 34.0oC:

	Equivalent BrAC
	Weight of Absolute Ethanol
	Final Volume

	0.02 g/210L
	0.4901 g
	2 L

	0.04 g/210L
	0.9802 g
	2 L

	0.08 g/210L
	4.9007 g
	5 L

	0.10 g/210L
	6.1260 g
	5 L

	0.16 g/210L
	3.9206 g
	2 L

	0.40 g/210L
	9.8015 g
	2 L


3.4.2 When making a solution of a different final volume from the above chart, the following equation can be used to find out the weight of absolute ethanol needed to make the desired final volume:

Weight of Absolute Ethanol [g] = (Final Volume [L] x Equivalent BrAC)







(0.1 [L] x 0.8162*)
*specific gravity of ethanol at 60°F
3.4.3 Gravimetrically dispense the appropriate amount of absolute ethanol into a beaker which is partially filled with diH2O.
3.4.4 Qualitatively transfer the ethanol/water mixture into the desired size volumetric flask and fill to volume with diH2O. Invert to mix thoroughly.
3.4.5 Assign a simulator solution lot number for each solution using the scheme: YY-NN-XXX; where : 
3.4.5.1 YY = The last two digits of the year in which the solution was made;
3.4.5.2 NN= The next sequential solution lot number for the year as determined from       
the Simulator Solution Log (F-ALC 206);
3.4.5.3 XXX = The target concentration expressed to three decimal places (ex. A concentration of 0.080 would be expressed as 080.  A concentration of 0.400 would be expressed as 400).
3.4.6 Record this information in the Simulator Solution Log (F-ALC 206).
3.4.7 Analyze and certify the solution as described in Sections 3.7-3.11.
3.4.8 After the solution is certified and documentation reviewed, add approximately one-quarter of a gram of cupric sulfate to the flask and swirl until all crystals are dissolved.
3.4.9 Transfer the solution to appropriately labeled 500 mL screw-cap Boston round plastic bottles and seal with Parafilm.  These bottles will receive two lot number labels (See Appendix A for example).  One label will be affixed to the bottle, and the other label will be placed in the plastic card holder, which is attached to the bottle.
3.5 Interference Solution for DataMaster DMT Certification Preparation
3.5.1 Measure 2L of certified 0.08 g/210L EtOH solution in a volumetric flask.
3.5.2 Add 200uL of Acetone to give a final concentration of 0.01% vol/vol acetone in 0.08 g/210L EtOH.
3.5.3 Transfer the solution to appropriately labeled 500 mL screw-cap Boston round plastic bottles and seal with Parafilm.  These bottles will receive two lot number labels (See Appendix A for example).  One label will be affixed to the bottle, and the other label will be placed in the plastic card holder, which is attached to the bottle.  Highlight each of the labels with pink marker for ease of identification.
3.6 External Standard Solution Sample Preparation
3.6.1 A simulator solution of 0.1 equivalent BrAC is used as a quality control sample on DataMaster DMT instruments in the field.
3.6.2 Fill the 20L plastic carboy with 10L of diH2O, measured twice using a 5L volumetric flask.
3.6.3 Weigh 24.504g of absolute ethanol into a beaker, which is partially filled with diH2O 
3.6.4 Transfer the ethanol/water mixture into a 5L volumetric flask. Bring to volume with diH2O. Invert to mix thoroughly.
3.6.5 Transfer the 5L of ethanol/water mixture into the 20L plastic carboy, and then fill the same 5L volumetric flask with diH2O and transfer the final 5L into the plastic carboy.  Shake well.
3.6.6 Assign a simulator solution lot number for each solution using the scheme: YY- NN-XXX; where : 
3.6.6.1 YY = The last two digits of the calendar year in which the solution was made;
3.6.6.2 NN= The next sequential solution lot number for the year as determined from the Simulator Solution Log (F-ALC 206);
3.6.6.3 XXX = The target concentration expressed to three decimal places (ex. A concentration of 0.100 would be expressed as 100).
3.6.6.4 Record this information in the Simulator Solution Log (F-ALC 206).
3.6.6.5 Analyze and certify the solution as described in Sections 3.7-3.11.
3.6.6.6 After the solution is certified and documentation reviewed, decant a portion of the solution into a flask and add approximately a half a gram of cupric sulfate to it. Shake the flask until the crystals have dissolved and add back to the carboy. Shake well.
3.6.6.7 Transfer the solution to appropriately labeled 500 mL screw-cap Boston round plastic bottles and seal with Parafilm.  These bottles will receive three lot number labels (See Appendix A for example).  One label will be affixed to the bottle, and the other two labels will be placed in the plastic card holder, which is attached to the bottle.
3.7 Headspace GC-FID analysis of Simulator Solutions
3.7.1 Prepare calibration and control samples as described in the Sample Preparation for Alcohol Analysis by Headspace GC-FID (P-ALC 101).

3.7.2 Fourteen vials of the solution must be prepared by two analysts (total of 28 samples). 

3.7.2.1 A set of fourteen (14) vials consists of seven vials prepared by each analyst and is analyzed using a calibration curve and set of calibration check samples (CCS). This is repeated for the second set of fourteen (14) vials using a separate calibration curve and set of CCS.
3.7.3 Duplicate samples of a 0.10 aqueous control obtained from Cerilliant or equivalent NIST traceable control. The mean of the two replicates must be within 10% of the certified value.

3.7.4 A CCS using Std C is analyzed in duplicate prior to, between the analysts 7 vials, and at the end of each run. The mean of the two replicates must be within 10% of the known value. If not, then all analyses from the last acceptable CCS must be repeated. If one replicate fails due to a preparation error, it may be dropped and the remaining replicate may be used as the check sample.
3.8 Data System Setup

3.8.1 Set up the ChromPerfect Spirit Chromatography data system as described in P-ALC 102 (Alcohol Analysis by Headspace GC-FID).
3.8.2 Upon completion of a passing calibration curve, save a copy of the calibration file to the same folder generated for sample data.

3.9 Chromatograph Setup

3.9.1 Set up the Assure that the Helium carrier gas is turned on with an appropriate delivery pressure (approximately 45 psi) and that the amount remaining in the supply cylinder is at 500 psi or greater. If not, replace the tank.

3.9.2 Assure that the Hydrogen fuel tank is turned on with an appropriate delivery pressure (approximately 18 psi) and that the remaining cylinder pressure is at 200 psi or greater. If not, replace the tank.

3.9.3 Assure that the air tank is turned on with an appropriate delivery pressure and that the amount remaining in the supply cylinder is at 200 psi or greater. If not, replace the tank.

3.9.4 Ensure that the FID flame is lit and the GC status is “ready”.

3.9.5 Review all operating parameters and adjust as necessary to assure they agree with the settings listed in Appendix C of P-ALC 102 (Alcohol Analysis by Headspace GC-FID).

3.10 Autosampler Setup

3.10.1 Review all operating parameters and adjust as necessary to assure they agree with the settings listed in Appendix B of P-ALC 102 (Alcohol Analysis by Headspace GC-FID).
3.11 Certification and Review

3.11.1 Upon successful completion of analysis the results of the analyses from both runs will be compiled.

3.11.2 The average and standard deviation of the 28 analyses must be calculated. Calibration and External Standard solutions must have an average within 3% of the target value to be acceptable. All other solutions must have an average within 10% of the target value. All individual readings must be within three standard deviations to be deemed acceptable.

3.11.3 The data must be labeled with the date of preparation, the initials of the person who prepared the solution, the dates of analysis, the initials of the analysts, the lot number, and the expiration date.

3.11.4 The Certificate of Analysis (F-ALC 208) must be completed and the Simulator Solution Log (F-ALC 206) should be updated to include analysis information.
3.11.5 The complete data package is given to the Alcohol program Supervisor for administrative review. If the analysis is for External Standard usage, this should include the labels for the bottles as well.
3.11.6 Labels should be in format shown in Appendix A.
4.0 Quality Control and Corrective Action
4.1 Solutions not meeting acceptance criteria must be remade, and then certified.
4.2 The concentration characterization is confirmed during the data review portion of the simulator solution analytical procedure.
4.3 The analyst will confirm that the information on the storage bottle labels (lot #, concentration, prepared date) matches the information in the Simulator Solution Log (F-ALC 206).
5.0 Preventive Maintenance and Backup
5.1 If the simulator solution cannot be prepared and characterized in-house, certified simulator solution of similar concentration levels will be purchased from Guth Laboratories or an equivalent vendor.
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Appendix A – Label Format
DataMaster Simulator Solution

Lot # 00-00-000          Conc: 0.XXX aq EtOH

Range at Installation:  0.XXX-0.XXX

Preparation Date: MM/DD/YY

Expires: MM/DD/YY

