
Setting the Stage: 
Are Abuse-Deterrent Opioids 
Formulations Ready for Prime Time? 

Lewis S. Nelson, MD 
New York University School of Medicine 
New York City Poison Control Center 





Opioid Abuse Liability 

 Reinforcing 

 Rapid onset 

 High intensity 

 Rapid offset 

 Low cost 

 Low effort 

: the intentional, non-therapeutic use of a drug product or substance, even 
once, to achieve a desirable psychological or physiological effect. 

FDA Guidance 2015 



Abuse pharmacokinetics 
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OxyContin PI, Nov 2007 



What does Abuse Deterrent Mean? 

 Reinforcing 

 Rapid onset 

 High intensity 

 Rapid offset 

 Low cost 

 Low effort 

 

Improve the Risk:Benefit Relationship 

Individual Patients & Public Health 



What does Abuse Deterrent Mean to 
FDA? 

 2008: has to be shown to deter abuse in appropriately 
designed (epidemiologic) studies 

 2012: likely to reduce abuse based on preclinical testing 

 

 

 

 Does not mean that the formulation deters abuse per se 
 Deter misuse by specific routes 
 Included in labeling information 

Guidance for Industry, April 2015 



Concepts in ADF 

 Physico-chemical barriers to tampering 

 Combination with antagonist that is released during 
inappropriate use 

 Inclusion of noxious ingredients 

The medication still needs to work as intended 



Examples of ADFs 

 OxyContin (oxycodone, crush/extraction resistant): April, 2013  

 Targeniq (oxycodone hydrochloride and naloxone, aversive): 
July, 2014  

 Embeda (morphine/naltrexone, aversive): October, 2014  

 Hysingla (hydrocodone, crush/extraction resistant): November, 
2014  

 MorphaBond (morphine, crush/extraction resistant): October, 
2015  

 

 



Potential Abuse Deterrent Formulations 
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benzoate-hydrocodone 



FDA Guidance  

 The FDA outlines the abuse 
deterrence of solid oral opioid 
drug products 

 Requires post-marketing study 
to assess the impact of the 
new formulation 



Tiered Approach For Assessment of 
Formulations with Potential Abuse 
Deterrent Features 
Premarketing 
1. Laboratory based in vitro manipulation and extraction 

studies 
 Ability to compromise preparation of drug product for 

administration by other routes 
2. Pharmacokinetic/Pharmacodynamic (PK/PD) studies 

 Compared to original formulation 
 Assessments may depend on route of administration 

3. Human abuse liability studies 
 Real world potential 
 

Postmarketing 
4. Assess the impact of an abuse-deterrent formulation on 

actual abuse 

FDA: “Adaptive, flexible approach” 



Acquiring Category 4 Data 

 The sources of post-marketing data have critical 
limitations 
 Unable to identify individual products 
 Cannot reliably differentiate routes of abuse or methods of 

tampering 
 Under-reporting and miscoding 
 Denominator issues 

Secora AM, et al. Pharmacoepidemiol Drug 
Safety, 2014; 23: 1227–1237 



Denominator issues 

Secora AM, et al. Pharmacoepidemiol Drug 
Safety, 2014; 23: 1227–1237 



The Perfect ADF 

 Lets just say it existed…would it help. 

The Holy Grail 



OxyContin users entering treatment  

 Survey pre-reformulation 

 27, 816 patients  
 157 treatment programs 

 1425 had used OC 

17% 

11% 

72% 

Injected

Intranasal

Oral

Carise D, et al. Am J Psychiatry 2007; 164:1750–1756 

 



Katz N, et al. Am J Drug Alcohol Abuse, 37:205–217, 2011 



Katz N, et al. Am J Drug Alcohol Abuse, 37:205–217, 2011 

Poison Center Data 



 Mixed methods analysis using SKIP program, entering 
treatment programs 
 11,782 surveyed 
 244 interviewed 

 Evaluating OxyContin to get high in previous 30 days 
 Pre-reformulation (pre-2010) 

 45%  
 Following reformulation (2012) 

 26% 

 Cicero TJ, et al. JAMA Psychiatry. 2015;72(5):424-430 



Cicero TJ, et al. JAMA Psychiatry. 2015;72(5):424-430 



Addiction vs Abuse 

 Clearly related phenomena 
 National Institutes of Health: about 5% of patients taking 

opioids as directed for a year develop addiction 
 Meta-analysis (Vowles) found addiction rate (high quality 

studies) was between 0.7% and 23% 

 The majority of addicted patients did NOT abuse 

Vowles KE, et al. Pain. 2015 Apr;156(4):569–
76.  



Addiction vs Abuse 

 DSM-5 excludes tolerance and 
withdrawal from the diagnosis of 
opioid use disorder 
 Arises during medical drug 

therapy 
 Only aberrant behaviors count 
 May not reflect prescription drug 

users’ behaviors 

 

Ballantyne JC, et al. Arch Intern Med. 2012;3:1–2.  

 



Unintended consequences 

Cicero et al., 2012, NEJM Vol. 367 

103 Surveyed 
 

Entering treatment 
program for PO 
addiction 
 
24% overcame 
tamper resistance 
 
66% said they 
switched to 
another opoid, 
primarily heroin 



Unintended consequences 

SKIP data 

Cicero TJ, et al. JAMA Psychiatry. 2015;72(5):424-430 



Cicero TJ, et al. JAMA Psychiatry. 2015;72(5):424-430 



Large claims database 
 
Timed around 
introduction of 
OxyContin OP and 
withdrawal of 
propoxyphene 

Larochelle MR, et al. JAMA Intern Med. 2015 Apr 20;:1–10.  



Unintended consequences 

ORF = OxyContin ADF (Q3, 2010)  
CRF = Opana ER ADF (Q1, 2012) 

RADARs Newsletter; 2013. Vol 8(3) 



Opana (oxymorphone) 

 Rural county in Southeastern Indiana 

 Epidemic (>160 cases/normal 5) of: 
 TTP 
 Hepatitis C 
 HIV 

 

http://emergency.cdc.gov/han/han00377.asp 



5/20/2013 



Where there's a will, there's a way 

www.bluelight.org/vb/threads/526460-
Method-for-snorting-IV-OP-OxyContin 

http://www.bluelight.org/vb/threads/526460-Method-for-snorting-IV-OP-OxyContin
http://www.bluelight.org/vb/threads/526460-Method-for-snorting-IV-OP-OxyContin


Hwang CS, et al. Clin J Pain 2016;32:279–284 

False sense of security 
 
We need better education, training, and marketing 

National survey of 1000 primary care physicians 
May 2104 
58% response rate 





Necessary but not sufficient 

“We recognize that abuse-deterrent technology is still 
evolving and is only one piece of a much broader 
strategy to combat the problem of opioid abuse. But 
strongly encouraging innovation to increase access 
to generic forms of abuse-deterrent opioid 
medications is an important element in that strategy.” 

FDA Commissioner Robert Califf  



Final thoughts 

 The many moving parts make it difficult to discern causality of 
interventional effectiveness 

 Epidemiologic proof of abuse or addiction reduction should be 
obtained to allow advanced labeling claims  
 Needed to justify the increased expense of ADF, especially branded 

 We must continue to educate patients and prescribers about ADFs 
and opioids in general 
 Rationalize expectations  
 Harm reduction efforts 

 Need to focus on primary prevention 
 ADF have a role, but we cannot rely on engineering controls to fix the 

epidemic of opioid abuse and addiction 



Thank you! 
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