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1,4-Dioxane in Personal Care Products



One Possible Technique – Sorbent Pens



SPME-GC/MS/MS Technique

• Solvent-free

• Non-exhaustive

• Equilibrium technique

• Minimal sample-prep

• High-throughput



SPME-GC/MS/MS Technique
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Instrument Checks Acceptance Criteria

Instrument Measure Frequency Requirement

Calibration As needed
• Avg. Response Factor %RSD ≤ 20% 
• Accuracy ± 30% of True Value, except LOQ 

where Accuracy ± 50% of True Value 

ICV Immediately after calibration • ICV ± 30% True Value

CCV
Before analysis and after every 10 
analytical runs (excluding any 
blanks).

• CCV ± 20% True Value

Internal Standard (ISTD)
Added to every sample, QC, 
calibration level and instrument 
check

• N/A

Retention Time (RT) Evaluate in every sample
• ISTD RT ±0.33 min to mid-point ICAL 
• Analyte RT < 10 sec. to mid-point ICAL or 

first CCV 



Quality Control Acceptance Criteria
Batch QC Frequency Requirement

MB With every batch of 10 or fewer samples • Analyte ≤  LOQ

LCS/LCSD With every batch of 10 or fewer samples
• % Recovery: refer to Control 

Limits table 
• RPD of LCS/LCSD ≤ 20%

MS/MSD With every batch of 10 or fewer samples • Spike Recovery ± 30% 
• RPD of MS/MSD ≤ 20%

Sample Duplicate With every sample • RPD of Sample/Duplicate ≤ 20%

LOQ Per Customer Request • Spike Recovery ± 50% 
• RSD ≤ 20%

QC/LCS 4 replicates annually for analyst not performing PT • % Recovery: refer to Control 
Limits table RPD ≤ 20%

MU At least 9 LCS for method verification / validation • Spike Recovery ± 30%

PT Per Customer Request • Within acceptable PT study 
range



1,4-dioxane in DTSC-tested products
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Application Notes Available 

1,4-dioxane in consumer products by SPME 
and GC-QQQ

1,4-dioxane in consumer products by 
Headspace-Gas and GC-MS

https://www.agilent.com/cs/library/applications/an-dioxane-consumer-products-headspace-gcms-intuvo-5994-3220en-agilent.pdf
https://www.agilent.com/cs/library/applications/an-dioxane-consumer-products-spme-gcms-7890-8890-5994-3553en-agilent.pdf


Total Fluorine in Carpets/Rugs by CIC

Fiber
• No known sources of inorganic 

fluorine (F). 
• Assume total F = PFASs

Backing
• Strong possibility of inorganic F. e.g., 

limestone filler.
• May also contain organic F

• PFASs from recycled content
• PFASs from fiber not fully removed
• PFASs used as extrusion agents 

during manufacturing
• Cannot assume that total F = PFASs



CIC Flowpath – Direct Inject for F Analysis



Instrument Checks Acceptance Criteria - CIC

Instrument Measure Frequency Requirement

Calibration As needed • R2 ≥ 0.99
• ± 10% of True Value

ICV Immediately after calibration •  ± 30% of True Value 
 

CCV Before sample analysis and at the end of analysis • ± 20% of True Value

Check Compound Before sample analysis and at the end of analysis • ± 30% of True Value

CCB Before sample analysis and at the end of analysis • CCB < RL 

Retention Time
(RT) Evaluate in every sample • Within 15% of the mid-

point ICAL or the CCV



Quality Control Acceptance Criteria - CIC

Batch QC Frequency Requirement

MB Before sample analysis and at the end of analysis • Analyte < LOQ

LCS/LCSD With every batch of 10 or fewer samples • % Recovery ± 30% 
• RPD of LCS/LCSD ≤ 20%

MS/MSD With every batch of 10 or fewer samples • Spike Recovery ± 30% 
• RPD of MS/MSD ≤ 20%

Sample Duplicate Each sample • RPD of Sample/Duplicate ≤ 20%

LOQ 7 replicate samples annually • % Recovery ± 50%
• RSD ≤ 20%

QC/LCS 4 replicates annually • % Recovery ± 30%
• RSD ≤ 20%

MU 20 LCS for method verification / validation • N/A

MDL Annually • N/A
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Analytical Results
Case Narrative
Surrogate Recoveries, where appropriate
Chain-of-custody
Method Blank
Laboratory Control Sample (LCS) Summary
Laboratory Control Sample Duplicate (LCSD), where 
appropriate
Matrix Spike (MS) Summary
Matrix Spike Duplicate (MSD) Summary, where appropriate

Replicate/Duplicate, where appropriate
GC/MS Tune
Initial Calibration
Continuing Calibration Verification (CCV)
Raw Data – including instrument logs, data sheets, 
chromatograms, spectra, extraction logs, digestion logs, and 
instrument sequences

LEVEL I

LEVEL II

LEVEL III

LEVEL IV

Reporting



Reporting

• Case Narrative
• Acronyms
• Data Tables
• Preliminary 

Analysis 
Request Review

• Authorization Request
• Sample Analysis Request
• Sample Chain of Custody
• Sample Receipt Checklist
• Photos
• Airbill

Everything in the Level 2 Report PLUS:

• Customer Technical Assistance Form
• Solution Preparation Forms
• Reference Material Certificates of Analysis
• Data Reduction Tables
• Pipette IDs used
• Chromatograms

Level 2
Report
(Sent to 
Requestor)

Level 4
Report
(Stored 
by ECL)



Report Examples

• Level II Report – 1,4-dioxane in personal care product
• Level IV Report – 1,4-dioxane in personal care product

• Level II Report – Total fluorine in carpets and rugs
• Level IV Report – Total fluorine in carpets and rugs

8260(1,4Dioxane)_BD02813-BD02842.pdf
8260(1,4Dioxane)_BD02813-BD02842.pdf
8260(1,4Dioxane)_BD02813-BD02842.pdf
8260(1,4Dioxane)_BD02813-BD02842.pdf
8260(1,4Dioxane)_BD02813-BD02842.pdf
8260(1,4Dioxane)_BD02813-BD02842.pdf
1,4-Dioxane_SPME_Report.pdf
1,4-Dioxane_SPME_Report.pdf
1,4-Dioxane_SPME_Report.pdf
1,4-Dioxane_SPME_Report.pdf
1,4-Dioxane_SPME_Report.pdf
1,4-Dioxane_SPME_Report.pdf
22SC0004-6_Fluorine_Report_2.pdf
22SC0004-6_Fluorine_Report_2.pdf
22SC0004-6_Fluorine_Report_2.pdf
22SC0004-6_Fluorine_Report_2.pdf
22SC0004-6_Total Fluorine_Report_1_LevelIV.pdf
22SC0004-6_Total Fluorine_Report_1_LevelIV.pdf
22SC0004-6_Total Fluorine_Report_1_LevelIV.pdf
22SC0004-6_Total Fluorine_Report_1_LevelIV.pdf
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