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• Background : Addiction

• Toxicology 101

• Drug testing 101

• Question and Answer Session

AGENDA
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• Four in five new heroin users started out 
misusing prescription painkillers. 

ADDICTION
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• How one family used an obituary to lay out the 
reality of opioid addiction 

After Madelyn Ellen Linsenmeir died on 7 October, Kate 
O’Neill penned a now-viral obituary on her sister’s 
addiction battle as ‘an authentic authoring of her life’

ADDICTION
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• Linsenmeir tried OxyContin for the first time at a 
high school party when she was 16. By 18, she was 
using heroin.

• Living in and out of rehab, losing custody of her son, 
and ultimately dying in a hospital while in police 
custody, Linsenmeir’s story is a raw one, felt and 
known by millions of Americans who struggle with 
addiction amid America’s opioid crisis.

ADDICTION
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ADDICTION

PROPERTY OF DRUGSCAN® 2018 ALL RIGHTS RESERVED



7

ADDICTION
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• https://www.theguardian.com/us-
news/2018/oct/19/madelyn-ellen-linsenmeir-
obituary-opioid-addiction-response-family

ADDICTION
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Drug Comparison

The amount of 
drug necessary to 
KILL an average 
size adult male
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The Source of 
the Problem

• Drug Diversion

• Drug Importation

• Counterfeit Oxycontin 
contains Fentanyl
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The Source of the Problem
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Source:  https://www.samhsa.gov/data/sites/default/files/report_2686/ShortReport-2686.html January 12 2017 SAMHSA Publication
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Toxicology 101
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ADME

Absorption Distribution

Metabolism Excretion
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Absorption

DRUGS ARE ABSORBED THROUGH 
VARIOUS MEANS
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Distribution

DRUGS ARE DISTRIBUTED THROUGHT 
THE BODY
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Metabolism

DRUGS ARE METABOLIZED PRIMARILY IN 
THE LIVER
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Excretion

DRUGS ARE EXCRETED THROUGH 
VARIOUS MEANS
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Drug Testing 101
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Urine Drug Testing Process

Collection

Screen
Confirmation

Results
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Collection
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Is the sample urine? 

• Temperature
• Observed
• Donor cannot produce a sample
• Specimen Validity Testing
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Screening

PROPERTY OF DRUGSCAN® 2018 ALL RIGHTS RESERVED



POCT
Immunoassay
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How does immunoassay work?
• Immunoassay:  initial screening test
• Advantage:  ability to simultaneously and rapidly test for 

drugs in urine
• Disadvantage:  vary in the range of compounds detected, 

some detecting specific drugs others recognize classes of 
drugs.  Ability to detect drugs varies according to the drug’s 
concentration in the urine and the assay’s cutoff 
concentration. 

• Check the package insert

24
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Interpretation
• Presumptive Positive:

Screening – Cup or Instrument 
• Subject to cross-reactivity:

Substances with similar, and sometimes dissimilar, chemical 
composition may cause a test to appear positive for the target 
drug. 

• Sensitivity and Specificity:
Negative may not be the absence of drugs.  Positive may not be the 
presence of a drug.
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Confirmation
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Fundamentals of Urine Drug Testing

Why confirm? Interpreting UDT 
Results
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Metabolites
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Methadone

Methadone

EDDP
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Suboxone

Buprenorphine

Norbuprenorphine

Naloxone
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Process Impurities
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Acceptable Opioid Process Impurities 
In Commercial Drug Substances

New Methods Eliminate These Impurities for Hydrocodone and Hydromorphone; Both Varieties Are Currently Available

Commercial 
active 

Pharmaceutical 
Ingredient (API)

Process 
Impurities Allowable Limit (%) Typical Observed (%)

Codeine Morphine 0.15 0.01 – 0.1

Hydrocodone Codeine 0.15 0 – 0.1

Hydromorphone Morphine 
Hydrocodone

0.15
0.1

0 – 0.025
0 – 0.025

Morphine Codeine 0.5 0.01 – 0.05

Oxycodone Hydrocodone 1.0 0.02 – 0.12

Oxymorphone Hydromorphone 
Oxycodone

0.15
0.5

0.03 – 0.1
0.05 – 0.4

Information from API Manufacturers'’ Certificates of Analysis MRO Advisory https://www.aamro.com/docs/news/18.pdf
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Methamphetamine
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Urine Alcohol

• Ethanol
• Caution in interpretation
• Diabetics
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EtG – Ethyl Glucuronide

• EtG
• Direct metabolite of ethanol
• Window of detection up to 80 hours

• Depends on use patterns and metabolism
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PEth

• Phosphatidyl Ethanol
• Direct Ethanol Biomarker
• 2-4 week window of detection
• Blood Test
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Adulterated Sample
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Adulterated Sample
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Adulterated Sample
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Dilute Urine – always a red flag
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Dilute Urine

Adding water to a sample Taking diuretics

Substituting another 
product for urine

Legitimate or another 
reason for dilute urine
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StreetRx

• The StreetRx Program captures the “black 
market” or “street price” of prescription drugs 
by employing crowdsourcing principles.
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StreetRx – 12/11/2018
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Websites

• www.Bluelight.org
• www.Streetrx.com
• www.Erowid.org
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QUESTIONS
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Full Disclaimer Terms & Conditions
1.Restrictions On Using the Content of This Program - DRUGSCAN makes no representations regarding the accuracy or the completeness of the information 
presented in this program.  The program contains information about laws and regulations that may or may not be applicable or current in a particular state or 
jurisdiction.  Information may be presented related to laws and regulations of various jurisdictions.  Such information is not intended to be a substitute for the advice 
provided by attorneys practicing in each jurisdiction.  You should not use the information presented during this program for determining legal issues in clinical practice.  
DRUGSCAN uses reasonable efforts to include accurate and current information herein, DRUGSCAN makes no warranties or representations as to its accuracy.  
DRUGSCAN assumes no liability or responsibility for any errors or omissions in the content of this program.

1I.  Limitation of Liability - DRUGSCAN provides this program for informational purposes and for your general interest only.  By attending this program you 
hereby agree not to rely on any of the information contained herein as a sole source for decisions in clinical practice.  Under no circumstances shall DRUGSCAN be 
liable for your reliance on any such information, nor shall DRUGSCAN be liable for damages of any kind, including, without limitation, any direct, incidental, special 
consequential, indirect, or punitive damages that result from the use of, or the inability to use, the information in this program; or even if DRUGSCAN or an authorized 
DRUGSCAN representative has been advised of the possibility of such damages.  Applicable law may not allow the limitation or exclusion of liability or incidental or 
consequential damages, so the above limitation or exclusion may not apply to you.  In no event shall DRUGSCAN’s total liability to you for all damages, losses, and 
causes of action whether the cause of the action is in contract, tort(including, but not limited to, negligence) or otherwise exceed the amount paid by you, if any, for 
attending this program.

1II.  Disclaimer of Warranties - The information presented in this program is provided “AS IS” and without warranties of any kind either express or implied.  To 
the fullest extent permissible pursuant to applicable law, DRUGSCAN disclaims all warranties of merchantability and fitness for a particular purpose.  DRUGSCAN 
does not warrant that the information herein will be error free.  DRUGSCAN does not warrant or make any representations regarding the use or the results of the 
use of the information in this program in terms of their correctness, accuracy, reliability, or otherwise, applicable law may not allow the exclusion of implied warranties, 
so the above exclusion may not apply to you.

PROPERTY OF DRUGSCAN® 2018 ALL RIGHTS RESERVED


	A Toxicologists View of Addiction
	AGENDA
	ADDICTION
	ADDICTION
	ADDICTION
	ADDICTION
	ADDICTION
	ADDICTION
	Drug Comparison
	The Source of the Problem
	The Source of the Problem
	Toxicology 101
	ADME
	Absorption
	Distribution
	Metabolism
	Excretion
	Drug Testing 101�
	Urine Drug Testing Process
	Collection�
	Is the sample urine? 
	Screening
	POCT�Immunoassay
	How does immunoassay work?
	Interpretation
	Slide Number 26
	Confirmation
	Fundamentals of Urine Drug Testing
	Metabolites
	Slide Number 30
	Methadone
	Suboxone
	Slide Number 33
	Process Impurities
	Acceptable Opioid Process Impurities �In Commercial Drug Substances�New Methods Eliminate These Impurities for Hydrocodone and Hydromorphone; Both Varieties Are Currently Available
	Methamphetamine
	Slide Number 37
	Urine Alcohol
	EtG – Ethyl Glucuronide
	PEth
	Adulterated Sample
	Adulterated Sample
	Adulterated Sample
	Dilute Urine – always a red flag
	Dilute Urine
	StreetRx
	StreetRx – 12/11/2018
	Websites
	QUESTIONS
	Full Disclaimer Terms & Conditions

