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Analysis of Opioids in Hair by UPLC/HRMS 

1 INTRODUCTION 

Opioids are a class of substances that include natural, semi-synthetic, and synthetic alkaloidal 
agents derived from opium or substances which have morphine-like activity. Naturally 
occurring opioids such as morphine and codeine are typically referred to as opiates. Heroin 
(diacetylmorphine) is a semi-synthetic opioid that is synthesized by the acetylation of 
morphine. In humans, heroin is rapidly metabolized to 6-monoacetylmorphine (6-AM) and 
morphine.  Other common opioids include hydromorphone, hydrocodone, oxymorphone, 
oxycodone, methadone, meperidine, and tramadol. Buprenorphine and fentanyl are two 
potent synthetic opioids which are usually given at a much lower dose than other opioids.  
These compounds and their metabolites may be found in the hair of individuals who have been 
exposed to the drugs. 

2 SCOPE

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation
Matrices Hair 
Analytes Morphine 

Codeine 
Hydromorphone 
Hydrocodone 
Oxycodone 
6-monoacetylmorphine (6-AM)
Methadone
Meperidine
Tramadol
Methadone
Fentanyl
Buprenorphine
Norburprenorphine

Personnel This document applies to authorized personnel who perform the described 
tasks, singly or in combination. 

3 PRINCIPLE 

Hair samples are decontaminated with methylene chloride, water, and methanol washes 
before cryogrinding.  The resulting hair powder is digested using a proteinase based solution.  
The resulting digest solution is purified using solid phase extraction (SPE).  Final extracts are 
analyzed by ultra performance liquid chromatography-high resolution mass spectrometry 
(UPLC/HRMS).   

4 SPECIMEN CRITERIA 

20 milligrams of hair is preferred for each analysis. Lower amounts of hair may be used with an 
increase in limit of detection. 
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8 DATA ANALYSIS 

The following criteria are used as guidelines in determining the acceptability of the data 
produced in this assay.  In general, compound identification should be based on a comparison 
of the chromatography and mass spectrometry for the analyte peak of interest with data from a 
contemporaneously analyzed reference standard, calibrator, or extracted Positive Control.   

8.1 Chromatography 

The peak of interest should show good chromatographic fidelity, with reasonable peak shape, 
width, and resolution.  In order to be determined acceptable, a chromatographic peak in an 
unknown sample should compare favorably to a chromatographic peak of the same analyte in a 
known sample analyzed on the same system in the same or subsequent analytical runs.  
Additionally, the following two criteria should be met. 

8.2 Retention Time 

The retention time of the peak should be within ± 2% of the retention time (relative or 
absolute, as appropriate) obtained from injection of a reference standard or Positive Control. 

8.3 Signal-to-Noise 

To justify the existence of a peak, its baseline signal to noise ratio should exceed 3.  Further, the 
signal for the peak of interest should be at least 10 fold greater than that for any observed peak 
at similar retention time in a Negative Control or blank injected just prior to the sample. 

8.4 Mass Spectrometry 

The mass spectrum of the analyte of interest should match that of a reference standard, 
extracted calibrator, or an extracted Positive Control. See TOX-104 for further guidance.    

8.5 Calculations 

Refer to TOX-101 for further guidance. 

8.5.1 Software 

Qualitative calculations may be performed by one or more of the following software packages: 

A. Thermo Xcalibur  
1. QualBrowser 
2. Tracefinder 

B. Microsoft  
1. Excel 

 

9 REPORTING 

Refer to TOX-100 and TOX-101 for guidance. 








