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“Flakka” 



“Flakka” Headlines 



What is “Flakka”? 

• “Flakka” = Spanish slang for thin, pretty girl 

 

• Active compound is alpha-pyrrolidinovalerophenone  

   (Alpha PVP, α-PVP, α-pyrrolidinopentiophenone ) 

 

• Acts as a stimulant on the body 

• Comparable to cocaine and amphetamine 

 

• Other street names  

• “Gravel” (alpha PVP & benzodiazepines) 

• “Bath Salts” 

 



NPS Movement 

• NPS: Novel Psychoactive Substances 

 

• Other names: 

• Research Chemicals 

• Legal Highs 

 

• Appeal to recreational users 

• Easily accessible 

• “Grey” legal zone 

• Circumvent routine drug testing 
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2012 NFLIS Report – Alpha PVP 



NFLIS Synthetic Cathinone Report, 

2010-2013 



Cathinone & Synthetic Cathinones 



Exposure 

• Typically sold as powder or crystals 
 

• Routes of administration 

• Snorting  

• Oral  

• Injection 

• Smoking 

• Use with electronic cigarettes increasing 
 

• Desired effects last for a few hours 
 

• Adverse side effects can last from hours to days 



Mechanism of Effect 

• Amphetamine-like effects on brain 

and peripheral nervous system 

• Stimulate release of                                   

norepinephrine and                                          

dopamine in brain 

• Inhibit re-uptake 

• “Fight or Flight” response 
 

• Also stimulates release of serotonin, 

to a lesser extent 
 

• Effects include those on mood, 

cognition, and reward system 

                   

 



“Bath Salts” Effects 



Synthetic Cathinones Effects 

Summary Sheet 
• Aggression 

• Agitation 

• Breathing difficulty 

• Bruxism (grinding teeth) 

• Confusion 

• Dizziness 

• Extreme anxiety progressing to 

violent behavior 

• Fits and delusions 

• Hallucinations 

• Headache 

• Hypertension 

• Increased alertness/awareness 

• Increased body 

temp/chills/sweating 

• Insomnia 

• Kidney pain 

• Lack of appetite 

• Liver failure 

• Loss of bowel control 

• Muscle spasms 

• Muscle tenseness 

• Vasoconstriction 

• Nausea, stomach cramps, digestive 

problems 

• Psychotic delusions 

• Pupil dilation 

• Renal failure 

• Rhabdomyolysis (breakdown of muscle) 

• Severe paranoia 

• Suicidal thoughts 

• Tachycardia 

• Tinnitus 



Alpha PVP Metabolism 

Carboxyamino-PVP

Alpha-PVPOH-Alkyl-PVP
5-OH-PVP

2"-oxo-PVP

OH-Phenyl-PVP

Butylamino, OH-Alkyl-PVP

Amino-PVP

• Ongoing research into 

metabolic profile  
 

• 2 metabolites found in 

both human blood and 

urine samples 
 

                   

 



Analytical Testing 

• Screening 

• LC-TOF/MS 

• LC-TOF Agilent Jet 

Stream 6230  

• RL = 2 ng/mL 
 

• Confirmation 

• LC-MS/MS 

• Waters TQD Tandem 

Mass Spectrometer with a 

Waters ACQUITY Ultra 

Performance LC 

• RL = 2 ng/mL 

 

 



GC/MS Screening 



Published 2013 



Alpha PVP and Psychotic Behavior 

• “Bath Salts” – Induced Psychosis in a Young Woman.  

Khan S, et al.  Jan 2013. 

• 19 y/o female presented to ER with severe agitation, 

aggressive behavior, and psychosis 

• Reported auditory and visual hallucinations 

• Snorted “Ivory Wave“ bath salt product 
 

• A case of severe psychosis induced by novel recreational 

drugs.  Dragogna F, et al.  March 2015 

• 46 y/o male developed severe psychotic episodes after 

recreational use of alpha-PVP, MDPV, mephedrone, 

and butylone 
 

 



Toxicity & Death following Alpha-PVP Use 

• 2 men purchased legal high Energy-3 (NRG-3) 
 

• 32 y/o male insufflated NRG-3 purchased on internet & 

consumed alcohol 

• Complained of feeling ill 

• Hands became purple  

• Developed difficulty breathing & lost consciousness 
 

• Pronounced dead upon arrival at ER 
 

• Post mortem tox analysis revealed presence of alpha PVP in 

blood and urine 

 

Eiden C et al.  Toxicity and death following recreational use of 2-pyrrolidino valerophenone.  Clin Tox.  (2013). 51; 899-903. 



• 21 y/o male w/o history 

of psychiatric illness or 

past drug addiction 

insufflated “NRG-3” 
 

• Presented to ER with 

tachycardia, mydriasis, 

rhabdomyolisis, visual 

hallucinations, and 

other behavioral 

disturbances 
 

• Tox showed presence 

of alpha PVP 

Eiden C et al.  Toxicity and death following recreational use of 2-pyrrolidino valerophenone.  Clin Tox.  (2013). 51; 899-903. 

Toxicity & Death following Alpha-PVP Use 



“NRG-3” tested to be alpha PVP 

Alpha PVP 

* Manufacturers misrepresent both composition 

and legal status of products*  

http://en.wikipedia.org/wiki/File:APVP_structure.png


Blood: 63 ng/mL Alpha PVP 

Serum: 411 ng/mL 

Alpha PVP 



Combined “Bath Salt” Fatality 

• A fatal case of Pentedrone and alpha-

pyrrolidinovalerophenone poisoning.  

Sykutera M, et al.  March 2015.  Journal of 

Analytical Toxicology 

• 28 y/o male presented to ER in cardiac arrest 

• Blood Toxicology 

• Pentedrone: 8,794 ng/mL 

• Alpha PVP: 901 ng/mL 

• OH-alpha PVP: 185 ng/mL 



Toxicology Concentrations 

Cases N 
Average /Median 

Concentrations (ng/mL) 

Range 

(ng/mL) 

Average 

Age 

Age 

Range 

Police Cases 79 64.6 (35) (3.4 - 440) 35 19-63 

Postmortem 

Cases 
28 237 (100) (3.5 - 1500) 33 19-57 

• Gender breakdown approximately the same 

for both types of cases 

• 67% Male 

• 33% Female 



8756B Positivity 
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Source: Of the 459 blood samples submitted to NMS Labs 

in 2014,  28.3% samples were positive for 1 or more 

analytes in the Expanded Bath Salts & Stimulants Panel 

Source: Of the 472 blood samples submitted to NMS Labs in 2013, 30% confirmed positive for 1 

or more analytes in the Expanded Bath Salts & Stimulants Panel (8756B).  Alpha PVP was outside 

the scope of the assay prior to 7/2013 updates; positive results were verified by secondary 

analysis.  Since the updated scope with alpha PVP, there have been 31 positives in 362 blood 

cases for alpha PVP.  Confirmed positive cases (n=145) included methamphetamine and 

amphetamine; of the 213 positive analytes, methamphetamine and amphetamine were  41.4% of 

the positives.     



Challenges: Cathinone Stability 

• Proper collection and storage is important to optimize the 

possibility for detection 
 

• Mephedrone, methylone and other cathinone bath salts 

can degrade quickly in biological samples 
 

• Citric acid preservative helps to prevent breakdown and 

extend stability 
 

• Alpha PVP particularly unstable in serum/plasma, 

especially at RT 
 

• Preserved blood and urine preferred specimens 

 



Designer Stimulants – Legal Status 

• Federal vs. state regulations 

• Synthetic Drug Abuse Prevention Act of 2012 

• Banned MDPV, Mephedrone, methylone, 15 specific 

“cannabimimetic agents”, and 9 synthetic “2C” 

compounds 

• 1/28/14 DEA filed notice of intent for 10 more 

synthetic cathinones 

• 4-MEC, MePPP, Alpha PVP, Alpha PBP, Butylone, 

Pentedrone, Pentylone, 4-FMC, 3-FMC, & Naphyrone 

• Final order on March 7, 2014 



Summary – “Flakka” 

• Alpha PVP is an NPS with stimulant properties; 

predominately cardiovascular and psychological adverse 

side effects 
 

• Alpha PVP has been found in many forensic investigations, 

including DUIs and deaths 
 

• If Alpha PVP is suspected, it is important to ensure the 

analyte is covered by scope of testing 
 

• Blood concentrations have limited value for interpreting 

effects; research is still ongoing 
 

• Toxicology usually compounded by other impairing drugs 
 

• Alpha PVP is federally scheduled 



NMS Tests 

8756B: Novel 

Psychoactive 

Substances Screen 



Questions? 

 
Contact Info: Donna.Papsun@nmslabs.com 


