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I. Study Information Page 

 

Study Title: RAT LIVER SLICE CONTRACT  

Ethylene Glycol Metabolism  

Study Number: AB29AB-AC/AC29AW-AX.DSANG.BTL 

Test Article Identity: 

Test Article Number: 

Ethylene glycol and propylene glycol mixtures  

AC29AB-AC 

Metabolism Products: 

Metabolism Product Number: 

Glycolic Acid  and Oxalic Acid  

AC29AW-AX 

Experimental Initiation Date: July 15, 2010 

Experimental Completion Date: August 5, 2010 

Testing Facility:  Vitron, Inc. 

8320 S. Wentworth Road 

Tucson, AZ  85747   

Study Director: Robyn Fisher, PhD   

520-647-7411 

E-mail: robyn@vitron.com 

Sponsor: Tetra Tech Sciences 

2200 Wilson Blvd 

Suite 400   

Arlington, VA 22201 

Sponsor Representative: 

 

 

Anthony R. Sciali, M.D. 

Tetra Tech Sciences 

2200 Wilson Blvd Suite 400 

Arlington, Virginia 22201 

Phone: 571-527-1709 

Fax:  703-684-2223 

Email: tony.sciali@tetratech.com 

 

Analytical Testing Facility: BioReliance 

9610 Medical Center Drive 

Rockville, Maryland  20850 

Principal Investigator/ 

Analytical Report Author: 

Philip Atkins, MChem 

This study was conducted in compliance with the Study Protocol and BioReliance Standard 

Operating Procedures. 

 

Principal Scientist: 

 

 
  

Philip Atkins, MChem  Date 
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II.  Summary 

 

The analysis of ethylene glycol and propylene glycol in the submitted samples was 

conducted using Gas Chromatography with Flame ionization detection.  The method 

employed was validated as part of BioReliance study AC29AB-AC-AC29AW-

AX.GCGTCHEM.NG.BTL. 

 

The analysis of oxalic acid and glycolic acid in the submitted samples was conducted 

using Gas Chromatography with Flame ionization detection.  The method employed was 

validated as part of BioReliance study AC29AB-AC-AC29AW-

AX.GCGTCHEM.NG.BTL. 
 

All submitted control samples that were analyzed were found to contain the expected 

levels of ethylene glycol and propylene glycol.   

 

The ethylene glycol content of the samples decreased at each time point for all 

concentrations.  The propylene glycol content of the samples remained approximately 

level until the 24 hour time point at which point it dropped. 

 

No glycolic acid or glycolic was detected in any of the control samples or any of the T=0 

samples. 

 

Glycolic acid was detected at all time points other than T=0. The levels increased with 

time. 

 

Oxalic acid was only detected at the T=24 hour time point for the highest dose levels.  

The level detected was below the quantification limit of the assay. 
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III.  Materia ls 

A. Test Article 

 

  Test Article:   Ethylene glycol 

  Lot Number:   H08751 

  Purity:    99.0 % min.  

  Expiration Date:  Not provided 

  Description:   Clear liquid 

 Storage Condition: 15 to 30°C, protected from light  

The Test Article was received June 24, 2009 at ambient temperature and 

in good condition. 

 

  Test Article:   Propylene glycol 

  Lot Number:   C01476 

  Purity:    100.0% per CoA  

  Expiration Date:  Not provided 

  Description:   Clear liquid 

 Storage Condition: 15 to 30°C, protected from light  

The Test Article was received June 24, 2009 at ambient temperature and 

in good condition. 

 

  Metabolism Product:  Oxalic Acid 

  Lot Number:   1411750 

  Purity:    99.5%  

  Expiration Date:  Not provided 

  Description:   White powder 

 Storage Condition: 15 to 30°C, protected from light  

The Metabolism product was received 09-Jun-09 at ambient temperature 

and in good condition. 

 

  Metabolism Product:  Glycolic Acid 

  Lot Number:   1400579 

  Purity:    99.4% 

  Expiration Date:  Not provided 

  Description:   White powder 

 Storage Condition: 15 to 30°C, protected from light  

The Metabolism product was received 09-Jun-09 at ambient temperature 

and in good condition. 
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B. Vehicle 

 

The vehicle was Waymouth's MB 752/1 tissue culture medium (fortified 

with 10% fetal calf serum, 0.35 g/l l-glutamine, 10 ml/l Fungi-Bact and 84 

µg/ml gentamicin sulfate. 

 

Vitron provided one sachet of powdered Waymouth's MB 752/1 tissue 

culture medium that was manufactured by Gibco.  BioReliance then 

performed the addition of the fetal calf serum l-glutamine, Fungi-Bact and  

gentamicin sulfate. 

C. Samples 

 

Samples were received on Dry Ice from Vitron in good condition without 

paperwork.  The samples were received on June 15, 2010.  The samples 

were stored at Ò-60°C prior to analysis. The samples received are 

summarized in Table A. 

 

Table A:  Samples Received 

 0 hr 4 hrs 8 hrs 24 hrs 

Ethylene Glycol 100% Ethylene Glycol 

3 mm 1 to 2 27 to 28 53 to 54 79 to 80 

30 mM 3 to 4 29 to 30 55 to 56 81 to 82 

100 mM 5 to 6 31 to 32 57 to 58 83 to 84 

Formulation 1 5% Propylene Glycol 

3 mm 7 to 8 33 to 34 59 to 60 85 to 86 

30 mM 9 to 10 35 to 36 61 to 62 87 to 88 

100 mM 11 to 12 37 to 38 63 to 64 89 to 90 

Formulation 2 10% Propylene Glycol 

3 mm 13 to 14 39 to 40 65 to 66 91 to 92 

30 mM 15 to 16 41 to 42 67 to 68 93 to 94 

100 mM 17 to 18 43 to 44 69 to 70 95 to 96 

Formulation 3 30% Propylene Glycol 

3 mm 19 to 20 45 to 46 71 to 72 97 to 98 

30 mM 21 to 22 47 to 48 73 to 74 99 to 100 

100 mM 23 to 24 49 to 50 75 to 76 101 to 102 

Controls  

Control 25 to 26 51 to 52 77 to 78 103 to 104 

Control(no slice) NA NA NA 105 to 106 

. 
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D. Analytical Test System 

 

1. Data Collection System (#1, for Metabolites) 

   Identity: High Performance Liquid Chromatograph (HPLC) 

   Supplier: Agilent 

 Model:  1100 

 

2. Data Collection System (#2, for Test Articles) 

   Identity: Gas Chromatograph (GC) 

   Supplier: Agilent 

 Model:  6890N 

 

3. Data Capturing System for Both Data Collection Systems 

   Identity: ChemStation 

   Supplier: Agilent 

 Version: B.02.01-SR2 

 

4. Data Storage System for Both Data Collection Systems 

   Identity: ChemStore with Security Pack 

   Supplier: Agilent 

  Version: B.03.03 

 

 

E. Software 

 

The primary computer or electronic systems used for the collection of data 

or analysis (other that those listed above) include, but are not limited to, 

the following: 

 

LIMS Labware v. 5.0 (BioReliance), Excel 2003 (Microsoft Corporation), 

Chem2XL v 3.3.1 (Aspen Informatics) and Kaye Lab Watch Monitoring 

System (Kaye GE) 
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IV.  Analytical Conditions 

 

The analytical methods used were validated per BioReliance Study No. AC29AB-AC-

AC29AW-AX.GCGTCHEM.NG.BTL, ñValidation of an Analytical Method for the 

Determination of Ethylene Glycol and Propylene Glycol Mixtures and Selected 

Metabolitesò.  In accordance with BioReliance SOP OPAC0379 ñAnalytical Method 

Validation for Commercial Mammalian and Genetic Toxicology Studiesò, all acceptance 

criteria were met and the analytical methods were validated.  A summary of the analytical 

conditions used in this study is shown in Table B and Table C.   

 

 

Table B:  HPLC Analytical Conditions 

Instrument: Agilent 1100 HPLC 

Detector: UV @ 202 nm, bandwidth 2 nm, reference off 

Software: Agilent C/S ChemStore Rev. B.03.03 and ChemStation 

Revision B.02.01-SR2 software with data security add-

on 

(MP) Mobile Phase: 0.005N Sulfuric acid 

Diluent: 0.01N Sulfuric acid 

Vehicle : Waymouth's MB 752/1 tissue culture medium (fortified 

with 10% fetal calf serum, 0.35 g/l l-glutamine, 10 ml/l 

Fungi-Bact and 84 µg/ml gentamicin sulfate
 

Column: Rezex ROA-Organic H+ (8%), 250 x 4.6 mm with a 

pre-column filter 

Column Temperature: 55°C 

Injection Volume: 50 µL  

Flow Rate: 0.174 mL/min 

Retention Time: ~7.8 minutes for Oxalic acid 

~13.6 minutes for Glycolic acid 

Injections / Sample: 2 

Run Time: 23 minutes 

Calibration Curve: y = Ax + B (non-weighted) 

Elution mode: Isocratic 
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Table C: GC Analytical Conditions 

Instrument: Agilent Technologies 6890N Gas Chromatograph 

Detector: Flame Ionization (FID) 

Software: Agilent C/S ChemStore Rev. B.03.03 and ChemStation Revision 

B.02.01-SR2 software with data security add-on 

Column: DB-WAX (Agilent), 30m-0.53mm-1 m file thickness 

Inlet Temperature: 200° C 

Detector Temperature: 280° C 

Column Temperature/Conditions: 120° C (2 minute hold) 

to 150° C at 5° C/minute  

to 230° C at 25° C/minute (8 minute hold) 

Run Time: 19.2 minutes 

Inlet/Column Pressure: 4 psi (constant pressure) 

Detector Gas Settings: Hydrogen 40 mL/min 

Air 400 mL/min 

Makeup (Helium) 8 mL/min 

Split Ratio: 7.8:1 

Injection Volume:  2ɛl 

Injections/Sample: 2 

Injector Washes: Solvent A: Ethanol (2 washes Pre-Injection) 

Solvent B: Ethanol (6 washes Pre-Injection, 2 washes Post-

Injection) 

Number of Pumps: 6 

Diluent: Ethanol 

Calibration Curve: y = Ax + B (non-weighted) 

 

 

A. Standard and Sample Preparation 

 

1. Preparation of Stocks for HPLC Analysis 

 

Prepared 4 stock solutions in 0.01N Sulfuric acid with the 

following concentrations: 

 

Stock Solution 1 (SS1), 1000 µg/mL of Glycolic Acid 

Stock Solution 2, (SS2) 500 µg/mL of Oxalic Acid 

Stock Solution 3, (SS3) 1500 µg/mL of Propylene Glycol 

Stock Solution 4, (SS4) 1500 µg/mL of Ethylene Glycol 

 

Prepared a working stock solution (WS1) by combining 40 mL of 

each stock solution in a 200 mL volumetric flask and diluted to 

volume with 0.01N sulfuric acid.  Resulting concentrations are: 

 

200 µg/mL mL of Glycolic Acid 

100 µg/mL of Oxalic Acid 

300 µg/mL of Propylene Glycol 

300 µg/mL of Ethylene Glycol 
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2. Preparation of Stocks for GC Analysis 

 

 Prepared 4 stock solutions in ethanol with the following 

 concentrations: 

 

Stock Solution 5 (SS5), 1000 µg/mL of Glycolic Acid 

Stock Solution 6, (SS6) 500 µg/mL of Oxalic Acid 

Stock Solution 7, (SS7) 1500 µg/mL of Propylene Glycol 

Stock Solution 8, (SS8) 1500 µg/mL of Ethylene Glycol 

 

Prepared a working stock solution (WS2) by combining 40 mL of 

each stock solution in a 200 mL volumetric flask and diluted to 

volume with ethanol.  Resulting concentrations are: 

 

200 µg/mL mL of Glycolic Acid 

100 µg/mL of Oxalic Acid 

300 µg/mL of Propylene Glycol 

300 µg/mL of Ethylene Glycol 

 

3. Preparation of  Retention time Markers for HPLC Analysis 

   

Table D: Preparation of Retention Time Markers for HPLC Analysis 

Source 
Vol. 

(mL) 

Final 

Volume 

with 

Diluent  

(mL) 

Glycolic 

Acid 

Conc. 

(µg/mL) 

Oxalic 

Acid 

Conc. 

(µg/mL) 

Propylene 

Glycol 

Conc. 

(µg/mL) 

Ethylene 

Glycol 

Conc. 

(µg/mL) 

SS1 1 10 100 0 0 0 

SS2 1 10 0 50 0 0 

SS3 1 10 0 0 150 0 

SS4 1 10 0 0 0 150 

 

   

4. Preparation of  Retention time Markers for GC Analysis 

   

Table E: Preparation of Retention Time Markers for GC Analysis 

Source 
Vol. 

(mL) 

Final 

Volume 

with 

Diluent  

(mL) 

Glycolic 

Acid 

Conc. 

(µg/mL) 

Oxalic 

Acid 

Conc. 

(µg/mL) 

Propylene 

Glycol 

Conc. 

(µg/mL) 

Ethylene 

Glycol 

Conc. 

(µg/mL) 

SS5 1 10 100 0 0 0 

SS6 1 10 0 50 0 0 

SS7 1 10 0 0 150 0 

SS8 1 10 0 0 0 150 
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5. Preparation of  Standards for HPLC Analysis 

   

Table F: Preparation of Matrix Standards for HPLC Analysis 

ID Source 
Vol. 

(mL) 

Media 

(mL) 

Final 

Volume 

with 

Diluent  

(mL) 

Glycolic 

Acid 

Conc. 

(µg/mL) 

Oxalic 

Acid 

Conc. 

(µg/mL) 

Propylene 

Glycol 

Conc. 

(µg/mL) 

Ethylene 

Glycol 

Conc. 

(µg/mL) 

M-0 WS1 0 2 10 0 0 0 0 

M-1 WS1 0.5 4 20 5 2.5 7.5 7.5 

M-2 WS1 0.5 2 10 10 5 15 15 

M-3 WS1 1 2 10 20 10 30 30 

M-4 WS1 2 2 10 40 20 60 60 

M-5 WS1 4 2 10 80 40 120 120 

M-6 WS1 5 2 10 100 50 150 150 

  

6. Preparation of  Standards for GC Analysis 

   

Table G: Preparation of Matrix Standards for GC Analysis 

ID Source 
Vol. 

(mL) 

Media 

(mL) 

Final 

Volume 

with 

Diluent  

(mL) 

Glycolic 

Acid 

Conc. 

(µg/mL) 

Oxalic 

Acid 

Conc. 

(µg/mL) 

Propylene 

Glycol 

Conc. 

(µg/mL) 

Ethylene 

Glycol 

Conc. 

(µg/mL) 

M-0 WS2 0 0.4 10 0 0 0 0 

M-1 WS2 0.5 0.8 20 10 5 7.5 7.5 

M-2 WS2 0.5 0.4 10 20 10 15 15 

M-3 WS2 1 0.4 10 40 20 30 30 

M-4 WS2 2 0.4 10 80 40 60 60 

M-5 WS2 4 0.4 10 160 80 120 120 

M-6 WS2 5 0.4 10 200 100 150 150 
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V. Analysis of Samples for Ethylene Glycol and Propylene Glycol Content  

 

All samples received were analyzed by GC for Ethylene Glycol and propylene Glycol 

content.  All samples were diluted with the minimum possible dilution and then were 

analyzed. The concentration of Ethylene Glycol and Propylene Glycol was calculated by 

reference to the matrix standard solutions prepared (per Table F) and analyzed 

concurrently with the samples.   

 

Table H:  Matrix Standards for the Ethylene Glycol Analysis 

Item Value Acceptance Criterion 

Slope 0.6833 NA 

Intercept -1.003 NA 

Correlation Coefficient 0.9995 >0.99 

Recovery % (Range) 96.7-103.4 90-110 

 

Table I:  T = 0 Hours Control Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

25 0 0 25 ND           

25 0 0 25 ND NA NA NA NA NA 

26 0 0 25 ND           

26 0 0 25 ND NA NA NA NA NA 

 

Table J:  T = 0 Hours 3 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

1 3 0.00931 20 4.534           

1 3 0.00931 20 4.476           

2 3 0.00931 20 4.523           

2 3 0.00931 20 4.223 4.439 9.415 0.188 3.03 101.0 

7 3 0.00931 20 4.498           

7 3 0.00931 20 4.970           

8 3 0.00931 20 4.687           

8 3 0.00931 20 4.742 4.724 9.836 0.197 3.17 105.7 

13 3 0.00931 20 4.744           

13 3 0.00931 20 4.641           

14 3 0.00931 20 4.812           

14 3 0.00931 20 4.702 4.725 9.838 0.197 3.17 105.7 

19 3 0.00931 20 4.993           

19 3 0.00931 20 4.774           

20 3 0.00931 20 4.711           

20 3 0.00931 20 4.761 4.810 9.963 0.199 3.21 107.0 
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Table K:  T = 0 Hours 30 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

3 30 0.03724 50 19.52           

3 30 0.03724 50 19.25           

4 30 0.03724 50 18.84           

4 30 0.03724 50 18.33 18.99 30.91 1.55 25.0 83.3 

9 30 0.03724 50 19.78           

9 30 0.03724 50 19.46           

10 30 0.03724 50 19.41           

10 30 0.03724 50 19.59 19.56 31.75 1.59 25.6 85.3 

15 30 0.03724 50 19.89           

15 30 0.03724 50 19.13           

16 30 0.03724 50 21.34           

16 30 0.03724 50 20.92 20.32 32.87 1.64 26.4 88.0 

21 30 0.03724 50 26.13           

21 30 0.03724 50 25.98           

22 30 0.03724 50 25.02           

22 30 0.03724 50 25.27 25.60 40.67 2.03 32.7 109.0 

 

Table L:  T = 0 Hours 100 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

5 100 0.02483 250 12.63           

5 100 0.02483 250 12.60           

6 100 0.02483 250 12.77           

6 100 0.02483 250 12.49 12.62 21.50 5.38 86.7 86.7 

11 100 0.02483 250 12.89           

11 100 0.02483 250 12.66           

12 100 0.02483 250 12.29           

12 100 0.02483 250 12.49 12.58 21.44 5.36 86.4 86.4 

17 100 0.02483 250 12.79           

17 100 0.02483 250 12.88           

18 100 0.02483 250 12.55           

18 100 0.02483 250 12.17 12.60 21.47 5.37 86.5 86.5 

23 100 0.02483 250 13.64           

23 100 0.02483 250 13.96           

24 100 0.02483 250 13.57           

24 100 0.02483 250 13.41 13.65 23.02 5.76 92.8 92.8 
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Table M:  T = 4 Hours Control Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

51 0 0 25 ND           

51 0 0 25 ND NA NA NA NA NA 

52 0 0 25 ND           

52 0 0 25 ND NA NA NA NA NA 

 

Table N:  T = 4 Hours 3 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

27 3 0.00931 20 3.740           

27 3 0.00931 20 4.141           

28 3 0.00931 20 3.707           

28 3 0.00931 20 4.128 3.929 8.662 0.173 2.79 93.0 

33 3 0.00931 20 4.267           

33 3 0.00931 20 4.368           

34 3 0.00931 20 4.285           

34 3 0.00931 20 4.020 4.235 9.114 0.182 2.93 97.7 

39 3 0.00931 20 4.589           

39 3 0.00931 20 4.279           

40 3 0.00931 20 4.467           

40 3 0.00931 20 4.373 4.427 9.397 0.188 3.03 101.0 

45 3 0.00931 20 4.270           

45 3 0.00931 20 4.515           

46 3 0.00931 20 4.610           

46 3 0.00931 20 4.462 4.464 9.452 0.189 3.04 101.3 
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Table O:  T = 4 Hours 30 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

29 30 0.03724 50 18.53           

29 30 0.03724 50 18.07           

30 30 0.03724 50 18.23           

30 30 0.03724 50 18.38 18.30 29.89 1.49 24.0 80.0 

35 30 0.03724 50 19.52           

35 30 0.03724 50 18.98           

36 30 0.03724 50 19.72           

36 30 0.03724 50 19.65 19.47 31.62 1.58 25.5 85.0 

41 30 0.03724 50 18.45           

41 30 0.03724 50 18.85           

42 30 0.03724 50 19.09           

42 30 0.03724 50 19.65 19.01 30.94 1.55 25.0 83.3 

47 30 0.03724 50 19.90           

47 30 0.03724 50 19.97           

48 30 0.03724 50 19.74           

48 30 0.03724 50 20.04 19.91 32.27 1.61 25.9 86.3 

 

Table P:  T = 4 Hours 100 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

31 100 0.02483 250 9.685           

31 100 0.02483 250 10.61           

32 100 0.02483 250 10.17           

32 100 0.02483 250 9.701 10.04 17.69 4.42 71.2 71.2 

37 100 0.02483 250 10.67           

37 100 0.02483 250 11.03           

38 100 0.02483 250 10.13           

38 100 0.02483 250 10.20 10.51 18.38 4.60 74.1 74.1 

43 100 0.02483 250 10.73           

43 100 0.02483 250 10.37           

44 100 0.02483 250 10.07           

44 100 0.02483 250 10.32 10.37 18.18 4.55 73.3 73.3 

49 100 0.02483 250 11.26           

49 100 0.02483 250 11.31           

50 100 0.02483 250 11.08           

50 100 0.02483 250 10.96 11.15 19.33 4.83 77.8 77.8 
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Table Q:  T = 8 Hours Control Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

77 0 0 25 ND           

77 0 0 25 ND NA NA NA NA NA 

78 0 0 25 ND           

78 0 0 25 ND NA NA NA NA NA 

 

Table R:  T = 8 Hours 3 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

53 3 0.00931 20 2.907           

53 3 0.00931 20 2.982           

54 3 0.00931 20 2.946           

54 3 0.00931 20 2.883 2.930 7.186 0.144 2.32 77.3 

59 3 0.00931 20 3.399           

59 3 0.00931 20 3.448           

60 3 0.00931 20 2.919           

60 3 0.00931 20 3.081 3.212 7.603 0.152 2.45 81.7 

65 3 0.00931 20 3.442           

65 3 0.00931 20 3.217           

66 3 0.00931 20 3.040           

66 3 0.00931 20 3.230 3.232 7.632 0.153 2.46 82.0 

71 3 0.00931 20 3.208           

71 3 0.00931 20 3.347           

72 3 0.00931 20 3.241           

72 3 0.00931 20 3.276 3.268 7.685 0.154 2.48 82.7 
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Table S:  T = 8 Hours 30 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

55 30 0.03724 50 17.72           

55 30 0.03724 50 17.36           

56 30 0.03724 50 18.11           

56 30 0.03724 50 17.52 17.68 28.97 1.449 23.34 77.8 

61 30 0.03724 50 17.99           

61 30 0.03724 50 17.00           

62 30 0.03724 50 18.29           

62 30 0.03724 50 17.89 17.79 29.14 1.457 23.47 78.2 

67 30 0.03724 50 18.32           

67 30 0.03724 50 18.09           

68 30 0.03724 50 18.21           

68 30 0.03724 50 18.31 18.23 29.79 1.490 24.01 80.0 

73 30 0.03724 50 19.24           

73 30 0.03724 50 19.67           

74 30 0.03724 50 20.42           

74 30 0.03724 50 19.76 19.77 32.06 1.603 25.83 86.1 

 

Table T:  T = 8 Hours 100 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

57 100 0.02483 250 10.57           

57 100 0.02483 250 11.87           

58 100 0.02483 250 11.19           

58 100 0.02483 250 11.48 11.28 19.52 4.880 78.62 78.6 

63 100 0.02483 250 11.38           

63 100 0.02483 250 11.05           

64 100 0.02483 250 12.28           

64 100 0.02483 250 11.28 11.50 19.84 4.960 79.91 79.9 

69 100 0.02483 250 11.52           

69 100 0.02483 250 11.20           

70 100 0.02483 250 11.48           

70 100 0.02483 250 11.60 11.45 19.77 4.943 79.64 79.6 

75 100 0.02483 250 12.12           

75 100 0.02483 250 12.07           

76 100 0.02483 250 11.31           

76 100 0.02483 250 11.74 11.81 20.30 5.075 81.76 81.8 
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Table U:  T = 24 Hours Control Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

105 0 0 25 ND           

105 0 0 25 ND NA NA NA NA NA 

106 0 0 25 ND           

106 0 0 25 ND NA NA NA NA NA 

103 0 0 25 ND           

103 0 0 25 ND NA NA NA NA NA 

104 0 0 25 ND           

104 0 0 25 ND NA NA NA NA NA 

 

Table V:  T = 24 Hours 3 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

79 3 0.00931 20 2.644           

79 3 0.00931 20 2.672           

80 3 0.00931 20 2.872           

80 3 0.00931 20 2.918 2.777 5.532 0.111 1.79 59.7 

85 3 0.00931 20 2.902           

85 3 0.00931 20 2.846           

86 3 0.00931 20 3.061           

86 3 0.00931 20 3.042 2.963 5.804 0.116 1.87 62.3 

91 3 0.00931 20 3.320           

91 3 0.00931 20 3.243           

92 3 0.00931 20 2.977           

92 3 0.00931 20 2.952 3.123 6.038 0.121 1.95 65.0 

97 3 0.00931 20 3.318           

97 3 0.00931 20 NA           

98 3 0.00931 20 3.288           

98 3 0.00931 20 3.278 3.295 6.290 0.126 2.03 67.7 
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Table W:  T = 24 Hours 30 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

81 30 0.03724 50 16.97           

81 30 0.03724 50 17.02           

82 30 0.03724 50 16.54           

82 30 0.03724 50 16.05 16.65 25.83 1.29 20.8 69.3 

87 30 0.03724 50 17.95           

87 30 0.03724 50 17.83           

88 30 0.03724 50 18.74           

88 30 0.03724 50 19.06 18.40 28.40 1.42 22.9 76.3 

93 30 0.03724 50 17.86           

93 30 0.03724 50 17.58           

94 30 0.03724 50 18.21           

94 30 0.03724 50 18.17 17.96 27.75 1.39 22.4 74.7 

99 30 0.03724 50 20.26           

99 30 0.03724 50 20.21           

100 30 0.03724 50 21.78           

100 30 0.03724 50 21.46 20.93 32.10 1.61 25.9 86.3 

 

Table X:  T = 24 Hours 100 mM Samples for the Ethylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

83 100 0.02483 250 13.49           

83 100 0.02483 250 13.83           

84 100 0.02483 250 13.48           

84 100 0.02483 250 13.72 13.63 21.42 5.36 86.4 86.4 

89 100 0.02483 250 13.33           

89 100 0.02483 250 13.19           

90 100 0.02483 250 12.98           

90 100 0.02483 250 13.45 13.24 20.84 5.21 83.9 83.9 

95 100 0.02483 250 13.51           

95 100 0.02483 250 13.40           

96 100 0.02483 250 13.64           

96 100 0.02483 250 13.50 13.51 21.24 5.31 85.5 85.5 

101 100 0.02483 250 14.99           

101 100 0.02483 250 14.74           

102 100 0.02483 250 15.67           

102 100 0.02483 250 15.68 15.27 23.82 5.96 96.0 96.0 
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Table Y:  Matrix Standards for the Propylene Glycol Analysis 

Item Value Acceptance Criterion 

Slope 0.7977 NA 

Intercept -2.741 NA 

Correlation Coefficient 0.9988 >0.99 

Recovery % (Range) 91.0-108.4 90-110 

 

Table Z:  T = 0 Hours Control Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

25 0 0 25 ND           

25 0 0 25 ND NA NA NA NA NA 

26 0 0 25 ND           

26 0 0 25 ND NA NA NA NA NA 

 

Table AA:  T = 0 Hours 3 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

1 0 0 20 ND           

1 0 0 20 ND           

2 0 0 20 ND           

2 0 0 20 ND NA NA NA NA NA 

7 0.16 0.008519 1.43 4.052           

7 0.16 0.008519 1.43 4.316           

8 0.16 0.008519 1.43 4.430           

8 0.16 0.008519 1.43 4.582 4.345 8.883 0.0127 0.205 128.1 

13 0.33 0.01256 2 ND           

13 0.33 0.01256 2 ND           

14 0.33 0.01256 2 5.937           

14 0.33 0.01256 2 6.468 6.203 11.21 0.0224 0.361 109.4 

19 1.3 0.009892 10 4.501           

19 1.3 0.009892 10 3.883           

20 1.3 0.009892 10 4.016           

20 1.3 0.009892 10 3.832 4.058 8.523 0.0852 1.37 105.4 
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Table AB:  T = 0 Hours 30 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

3 0 0 50 ND           

3 0 0 50 ND           

4 0 0 50 ND           

4 0 0 50 ND NA NA NA NA NA 

9 1.6 0.008519 14.28 4.220           

9 1.6 0.008519 14.28 4.061           

10 1.6 0.008519 14.28 3.797           

10 1.6 0.008519 14.28 3.816 3.974 8.418 0.120 1.93 120.6 

15 3.3 0.01004 25 5.217           

15 3.3 0.01004 25 5.273           

16 3.3 0.01004 25 5.379           

16 3.3 0.01004 25 5.755 5.406 10.21 0.255 4.11 124.5 

21 13 0.01978 50 11.52           

21 13 0.01978 50 12.65           

22 13 0.01978 50 12.26           

22 13 0.01978 50 12.70 12.28 18.83 0.942 15.2 116.9 

 

Table AC:  T = 0 Hours 100 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

5 0 0 250 ND           

5 0 0 250 ND           

6 0 0 250 ND           

6 0 0 250 ND NA NA NA NA NA 

11 5.3 0.01613 25 9.020           

11 5.3 0.01613 25 9.289           

12 5.3 0.01613 25 9.105           

12 5.3 0.01613 25 9.276 9.173 14.94 0.374 6.03 113.8 

17 11 0.03348 25 18.69           

17 11 0.03348 25 19.09           

18 11 0.03348 25 19.39           

18 11 0.03348 25 20.67 19.46 27.83 0.696 11.2 101.8 

23 43 0.01309 250 5.836           

23 43 0.01309 250 6.606           

24 43 0.01309 250 6.776           

24 43 0.01309 250 6.774 6.498 11.58 2.90 46.7 108.6 
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Table AD:  T = 4 Hours Control Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

51 0 0 25 ND           

51 0 0 25 ND NA NA NA NA NA 

52 0 0 25 ND           

52 0 0 25 ND NA NA NA NA NA 

 

Table AE:  T = 4 Hours 3 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

27 0 0 20 ND           

27 0 0 20 ND           

28 0 0 20 ND           

28 0 0 20 ND NA NA NA NA NA 

33 0.16 0.008519 1.43 3.027           

33 0.16 0.008519 1.43 3.461           

34 0.16 0.008519 1.43 3.407           

34 0.16 0.008519 1.43 3.232 3.282 7.550 0.0108 0.174 108.8 

39 0.33 0.01256 2 5.834           

39 0.33 0.01256 2 5.714           

40 0.33 0.01256 2 5.998           

40 0.33 0.01256 2 5.834 5.845 10.76 0.0215 0.346 104.8 

45 1.3 0.009892 10 3.185           

45 1.3 0.009892 10 2.959           

46 1.3 0.009892 10 2.924           

46 1.3 0.009892 10 3.035 3.026 7.230 0.0723 1.16 89.2 
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Table AF:  T = 4 Hours 30 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

29 0 0 50 ND           

29 0 0 50 ND           

30 0 0 50 ND           

30 0 0 50 ND NA NA NA NA NA 

35 1.6 0.008519 14.28 2.708           

35 1.6 0.008519 14.28 2.859           

36 1.6 0.008519 14.28 3.364           

36 1.6 0.008519 14.28 3.181 3.028 7.232 0.103 1.66 103.8 

41 3.3 0.01004 25 4.393           

41 3.3 0.01004 25 4.398           

42 3.3 0.01004 25 4.287           

42 3.3 0.01004 25 4.554 4.408 8.962 0.224 3.61 109.4 

47 13 0.01978 50 9.601           

47 13 0.01978 50 9.856           

48 13 0.01978 50 9.556           

48 13 0.01978 50 9.663 9.669 15.56 0.778 12.5 96.2 

 

Table AG:  T = 4 Hours 100 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

31 0 0 250 ND           

31 0 0 250 ND           

32 0 0 250 ND           

32 0 0 250 ND NA NA NA NA NA 

37 5.3 0.01613 25 7.620           

37 5.3 0.01613 25 7.881           

38 5.3 0.01613 25 7.516           

38 5.3 0.01613 25 7.702 7.680 13.06 0.327 5.27 99.4 

43 11 0.03348 25 16.55           

43 11 0.03348 25 17.03           

44 11 0.03348 25 17.14           

44 11 0.03348 25 16.73 16.86 24.57 0.614 9.89 89.9 

49 43 0.01309 250 4.206           

49 43 0.01309 250 4.394           

50 43 0.01309 250 4.750           

50 43 0.01309 250 5.177 4.632 9.243 2.31 37.2 86.5 
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Table AH:  T = 8 Hours Control Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

77 0 0 25 ND           

77 0 0 25 ND NA NA NA NA NA 

78 0 0 25 ND           

78 0 0 25 ND NA NA NA NA NA 

 

Table AI:  T = 8 Hours 3 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

53 0 0 20 ND           

53 0 0 20 ND           

54 0 0 20 ND           

54 0 0 20 ND NA NA NA NA NA 

65 0.33 0.01256 2 3.490           

65 0.33 0.01256 2 4.171           

66 0.33 0.01256 2 4.576           

66 0.33 0.01256 2 4.369 4.15 8.513 0.017 0.27 81.8 

71 1.3 0.009892 10 2.929           

71 1.3 0.009892 10 2.980           

72 1.3 0.009892 10 2.607           

72 1.3 0.009892 10 3.177 2.92 6.971 0.070 1.13 86.9 

59 0.16 0.008519 1.43 3.817           

59 0.16 0.008519 1.43 3.572           

60 0.16 0.008519 1.43 2.868           

60 0.16 0.008519 1.43 3.019 3.32 7.472 0.011 0.18 112.5 
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Table AJ:  T = 8 Hours 30 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

55 0 0 50 ND           

55 0 0 50 ND           

56 0 0 50 ND           

56 0 0 50 ND NA NA NA NA NA 

61 1.6 0.008519 14.28 3.360           

61 1.6 0.008519 14.28 3.047           

62 1.6 0.008519 14.28 3.077           

62 1.6 0.008519 14.28 3.026 3.13 7.23 0.103 1.66 103.8 

67 3.3 0.01004 25 4.274           

67 3.3 0.01004 25 4.344           

68 3.3 0.01004 25 4.560           

68 3.3 0.01004 25 4.577 4.44 8.88 0.222 3.58 108.5 

73 13 0.01978 50 9.104           

73 13 0.01978 50 9.661           

74 13 0.01978 50 10.37           

74 13 0.01978 50 10.14 9.82 15.62 0.781 12.58 96.8 

 

Table AK:  T = 8 Hours 100 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

57 0 0 250 ND           

57 0 0 250 ND           

58 0 0 250 ND           

58 0 0 250 ND NA NA NA NA NA 

63 5.3 0.01613 25 6.842           

63 5.3 0.01613 25 7.980           

64 5.3 0.01613 25 7.374           

64 5.3 0.01613 25 7.617 7.45 12.65 0.316 5.09 96.0 

69 11 0.03348 25 17.99           

69 11 0.03348 25 18.03           

70 11 0.03348 25 18.95           

70 11 0.03348 25 18.79 18.44 26.43 0.661 10.65 96.8 

75 43 0.01309 250 5.581           

75 43 0.01309 250 6.013           

76 43 0.01309 250 5.595           

76 43 0.01309 250 6.030 5.80 10.58 2.645 42.61 99.1 
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Table AL:  T = 24 Hours Control Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

105 0 0 25 ND           

105 0 0 25 ND NA NA NA NA NA 

106 0 0 25 ND           

106 0 0 25 ND NA NA NA NA NA 

103 0 0 25 ND           

103 0 0 25 ND NA NA NA NA NA 

104 0 0 25 ND           

104 0 0 25 ND NA NA NA NA NA 

 

Table AM:  T = 24 Hours 3 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

79 0 0 20 ND           

79 0 0 20 ND           

80 0 0 20 ND           

80 0 0 20 ND NA NA NA NA NA 

85 0.16 0.008519 1.43 2.169           

85 0.16 0.008519 1.43 1.659           

86 0.16 0.008519 1.43 1.880           

86 0.16 0.008519 1.43 1.676 1.846 3.064 0.00438 0.0706 44.1 

91 0.33 0.01256 2 2.427           

91 0.33 0.01256 2 2.548           

92 0.33 0.01256 2 2.449           

92 0.33 0.01256 2 2.479 2.476 3.879 0.00776 0.125 37.9 

97 1.3 0.009892 10 1.934           

97 1.3 0.009892 10 1.673           

98 1.3 0.009892 10 1.533           

98 1.3 0.009892 10 1.686 1.707 2.884 0.0288 0.464 35.7 
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Table AN:  T = 24 Hours 30 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

81 0 0 50 ND           

81 0 0 50 ND           

82 0 0 50 ND           

82 0 0 50 ND NA NA NA NA NA 

87 1.6 0.008519 14.28 1.855           

87 1.6 0.008519 14.28 1.851           

88 1.6 0.008519 14.28 2.053           

88 1.6 0.008519 14.28 1.970 1.93 3.17 0.045 0.725 45.3 

93 3.3 0.01004 25 3.025           

93 3.3 0.01004 25 3.119           

94 3.3 0.01004 25 3.079           

94 3.3 0.01004 25 3.159 3.10 4.69 0.117 1.88 57.0 

99 13 0.01978 50 8.065           

99 13 0.01978 50 7.950           

100 13 0.01978 50 10.90           

100 13 0.01978 50 10.80 9.429 12.87 0.644 10.4 80.0 

 

Table AO:  T = 24 Hours 100 mM Samples for the Propylene Glycol Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final % 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. of  

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) Label 

83 0 0 250 ND           

83 0 0 250 ND           

84 0 0 250 ND           

84 0 0 250 ND NA NA NA NA NA 

89 5.3 0.01613 25 8.173           

89 5.3 0.01613 25 7.982           

90 5.3 0.01613 25 8.172           

90 5.3 0.01613 25 7.740 8.02 11.05 0.276 4.45 84.0 

95 11 0.03348 25 18.73           

95 11 0.03348 25 18.23           

96 11 0.03348 25 18.52           

96 11 0.03348 25 18.25 18.43 24.51 0.613 9.88 89.8 

101 43 0.01309 250 4.418           

101 43 0.01309 250 4.600           

102 43 0.01309 250 4.901           

102 43 0.01309 250 4.850 4.692 6.745 1.69 27.2 63.3 
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VI.  Analysis of Samples for Oxalic Acid and Glycolic Acid Content  

 

All samples received were analyzed by HPLC for Oxalic Acid and Glycolic Acid content.  

A portion of each sample was diluted with the minimum possible dilution and was then 

analyzed. The concentration of Oxalic Acid and Glycolic Acid was calculated by 

reference to the matrix standard solutions prepared (per Table E) and analyzed 

concurrently with the samples.   

 

No Oxalic Acid or Glycolic Acid was detected in any samples that did not contain a liver 

slice.   

 

No oxalic acid or glycolic acid as detected in any of the control samples or in any of the 0 

hour samples. 

 

The samples that contained a liver slice showed significant chromatographic interference 

from the slice on the chromatograms.  The extent of the chromatographic interference 

increased at each time point of the study.  The chromatographic interference rendered it 

impossible to determine the Oxalic Acid and Glycolic Acid levels in the samples.  To 

counter the interference, the liver slice controls samples without ethylene glycol (were 

electronically subtracted by the Agilent ChemStation Software from all other samples 

that contained a liver slice.  The sample used for the subtraction was the untreated control 

with a liver slice which had been collected as the same time point as the unknown sample 

being analyzed. 

 

 

 

Table AP:  Matrix Standards for the Glycolic Acid Analysis 

Item Value Acceptance Criterion 

Slope 11.68 NA 

Intercept -11.80 NA 

Correlation Coefficient 0.9996 >0.99 

Recovery % (Range) 93.2-106.2 90-110 

 

Table AQ:  T=4 Hours Control Samples for Glycolic Acid Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

51 0 0 5 ND         

51 0 0 5 ND NA NA NA NA 

52 0 0 5 ND         

52 0 0 5 ND NA NA NA NA 
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Table AR:  T=4 Hours 3 mM Samples for Glycolic Acid Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

27 3 0 5 ND         

27 3 0 5 ND         

28 3 0 5 ND         

28 3 0 5 ND NA NA NA NA 

33 3 0 5 ND         

33 3 0 5 ND         

34 3 0 5 ND         

34 3 0 5 ND NA NA NA NA 

39 3 0 5 ND         

39 3 0 5 ND         

40 3 0 5 ND         

40 3 0 5 ND NA NA NA NA 

45 3 0 5 ND         

45 3 0 5 ND         

46 3 0 5 ND         

46 3 0 5 ND NA NA NA NA 

 

Table AS:  T=4 Hours 30 mM Samples for Glycolic Acid Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

29 30 0 5 70.15         

29 30 0 5 71.36         

30 30 0 5 61.92         

30 30 0 5 62.14 66.39 6.694 0.0335 0.440 

35 30 0 5 94.16         

35 30 0 5 93.52         

36 30 0 5 79.90         

36 30 0 5 88.66 89.06 8.635 0.0432 0.568 

41 30 0 5 103.5         

41 30 0 5 115.0         

42 30 0 5 74.64         

42 30 0 5 114.9 102.0 9.743 0.0487 0.640 

47 30 0 5 76.00         

47 30 0 5 84.67         

48 30 0 5 71.70         

48 30 0 5 89.42 80.45 7.898 0.0395 0.519 

 

 

 

 

 

Table AT:  T=4 Hours 100 mM Samples for Glycolic Acid Analysis 
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Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

31 100 0 5 157.3         

31 100 0 5 163.8         

32 100 0 5 163.1         

32 100 0 5 166.5 162.7 14.94 0.0747 0.982 

37 100 0 5 158.9         

37 100 0 5 168.5         

38 100 0 5 158.2         

38 100 0 5 147.7 158.3 14.56 0.0728 0.957 

43 100 0 5 161.9         

43 100 0 5 162.5         

44 100 0 5 157.7         

44 100 0 5 162.9 161.3 14.82 0.0741 0.974 

49 100 0 5 129.4         

49 100 0 5 138.1         

50 100 0 5 136.9         

50 100 0 5 129.1 133.4 12.43 0.0622 0.818 

 

Table AU:  T=8 Hours 3 mM Samples for Glycolic Acid Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

53 3 0 5 48.72         

53 3 0 5 57.43         

54 3 0 5 124.6         

54 3 0 5 125.7 89.1 8.639 0.0432 0.568 

59 3 0 5 20.23         

59 3 0 5 27.67         

60 3 0 5 28.87         

60 3 0 5 31.26 27.0 3.322 0.0166 0.218 

65 3 0 5 28.27         

65 3 0 5 25.02         

66 3 0 5 36.54         

66 3 0 5 34.82 31.2 3.682 0.0184 0.242 

71 3 0 5 20.96         

71 3 0 5 24.37         

72 3 0 5 65.38         

72 3 0 5 38.85 37.4 4.212 0.0211 0.277 

 

 

 

 

 

 

Table AV:  T=8 Hours 30 mM Samples for Glycolic Acid Analysis 
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Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

55 30 0 5 231.5         

55 30 0 5 263.8         

56 30 0 5 244.7         

56 30 0 5 238.4 244.6 21.95 0.110 1.45 

61 30 0 5 238.9         

61 30 0 5 230.7         

62 30 0 5 225.3         

62 30 0 5 230.8 231.4 20.82 0.104 1.37 

67 30 0 5 237.8         

67 30 0 5 251.0         

68 30 0 5 239.1         

68 30 0 5 242.8 242.7 21.79 0.109 1.43 

73 30 0 5 168.5         

73 30 0 5 181.1         

74 30 0 5 179.7         

74 30 0 5 188.7 179.5 16.38 0.0819 1.08 

 

Table AW:  T=8 Hours 100 mM Samples for Glycolic Acid Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

57 100 0 5 488.8         

57 100 0 5 495.0         

58 100 0 5 446.8         

58 100 0 5 454.5 471.3 41.36 0.207 2.72 

63 100 0 5 422.4         

63 100 0 5 438.4         

64 100 0 5 385.3         

64 100 0 5 377.2 405.8 35.75 0.179 2.35 

69 100 0 5 429.5         

69 100 0 5 407.3         

70 100 0 5 414.2         

70 100 0 5 414.8 416.5 36.67 0.183 2.41 

75 100 0 5 309.3         

75 100 0 5 317.7         

76 100 0 5 295.7         

76 100 0 5 303.5 306.6 27.26 0.136 1.79 

 

 

 

 

 

 

Table AX:  T=24 Hours 3 mM Samples for Glycolic Acid Analysis 
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Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

79 3 0 5 ND         

79 3 0 5 ND         

80 3 0 5 ND         

80 3 0 5 ND NA NA NA NA 

85 3 0 5 ND         

85 3 0 5 ND         

86 3 0 5 ND         

86 3 0 5 ND NA NA NA NA 

91 3 0 5 ND         

91 3 0 5 ND         

92 3 0 5 ND         

92 3 0 5 ND NA NA NA NA 

97 3 0 5 ND         

97 3 0 5 ND         

98 3 0 5 ND         

98 3 0 5 ND NA NA NA NA 

 

Table AY:  T=24 Hours 30 mM Samples for Glycolic Acid Analysis 

Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

81 30 0 5 569.4         

81 30 0 5 558.4         

82 30 0 5 650.8         

82 30 0 5 647.7 606.6 52.95 0.265 3.48 

87 30 0 5 622.1         

87 30 0 5 598.4         

88 30 0 5 536.0         

88 30 0 5 570.3 581.7 50.81 0.254 3.34 

93 30 0 5 518.9         

93 30 0 5 559.0         

94 30 0 5 621.1         

94 30 0 5 620.0 579.8 50.65 0.253 3.33 

99 30 0 5 394.3         

99 30 0 5 401.2         

100 30 0 5 340.9         

100 30 0 5 333.0 367.4 32.47 0.162 2.13 

 

 

 

 

 

 

Table AZ:  T=24 Hours 100 mM Samples for Glycolic Acid Analysis 
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Sample Conc. of Conc. of Dilution TA Average Calc. Final Final 

Solution  Sample Sample Factor Peak  TA Conc. Conc. Conc. 

 ID (mM) (mg/mL)    Area Peak Area (µg/mL) (mg/mL) (mM) 

83 100 0 5 1042         

83 100 0 5 1060         

84 100 0 5 1099         

84 100 0 5 1143 1086 93.99 0.470 6.18 

89 100 0 5 1031         

89 100 0 5 1084         

90 100 0 5 1041         

90 100 0 5 937.1 1023 88.62 0.443 5.83 

95 100 0 5 893.6         

95 100 0 5 970.6         

96 100 0 5 829.5         

96 100 0 5 854.7 887.1 76.96 0.385 5.06 

101 100 0 5 610.5         

101 100 0 5 577.0         

102 100 0 5 597.8         

102 100 0 5 643.3 607.2 53.00 0.265 3.48 
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VII.  Deviations 

 

No deviations occurred during the conduct of this study. 
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VIII.  Abbreviations and Calculations 
 

Calc. = Calculated 

Conc. = Concentration 

GC = Gas Chromatograph 

HPLC = High-Performance Liquid Chromatography 

ID = Identification 

M = Matrix 

NA = Not Applicable 

ND =Not Detected 

NP = Not provided 

QC = Quality Control 

RSD = Relative Standard Deviation 

S = Solvent 

SS = Stock Solution 

TA = Test Article 

UV = Ultraviolet 

 

The following formulas were used for the calculations: 

 

1. Mean Concentration (µg/mL) = (Mean TA Peak Area - Intercept) / Slope 

  

Intercept and slope calculated using linear regression analysis 

 

2. Final Conc. (mg/mL) = (Mean Conc. (µg/mL) x Dilution Factor) / 1000 

 

3. % of Target, % Recovery =     Mean Concentration      x 100 

         Concentration of Sample 

 

4. % RSD = Standard Deviation of the TA Peak Area  x 100 

                 Mean Peak Area     
 

 


