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Presentation Impact

e Understand the risks involved with poppy seed tea
e Lethal amounts of morphine possible
e Reconsider the legality of unprocessed bulk poppy seeds




e Papaver somniferum
e Grown worldwide
e Latex harvested for alkaloids
 Morphine
e Codeine
 Thebaine
e Seeds used in baking
e Latex transfers onto seeds during harvest



e Seeds not currently regulated

e Unwashed/unprocessed have a higher alkaloid content

e Source of morphine
e Some codeine

e |nternet culture propagates this practice
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Case Report 1

24-year-old male
Morphine intoxication with aspiration pneumonitis
Neither illicit nor pharmaceutical sources of morphine found

Blood sample taken at autopsy
e Morphine: 255 ng/mL
e Codeine: 12.2 ng/mL
 Thebaine: detected but below the reporting limit



Case Report 2

e 21-year-old male
 Pulmonary edema and early acute pneumonia

e Neither illicit nor pharmaceutical sources of morphine
found
e Blood sample taken at autopsy
e Morphine: >800 ng/mL (femoral)
e Codeine: 260 ng/mL (femoral)



Previous Literature

* No official LD50 for morphine or codeine in humans

e Large overlap in therapeutic, toxic, and fatal
concentrations

e Tolerance
e Codeine commonly prescribed in mixed formulations

e Controlled poppy seed ingestion studies

e Effects of processing on alkaloid content



Forensic Significance

* No literature on rinsing opioids by home-brewing methods

e How much morphine is possible?
e Codeine?

 Thebaine relevant for sourcing

e Poppy seed tea abuse
e Public safety concern




Materials

e 22 samples from internet sources
e Bulk poppy seeds (n=19)
e Poppy seed powder (n=1)
e Poppy seed tea bags (n=1)
 Liquid poppy extract (n=1)

e Analyzed for morphine, codeine, and thebaine
 Morphine-ds (internal standard - ISTD)



Sample Origin Claimed Use By Date Plant Type Claimed Other Information
ID # on Packaging on Packaging  on Packaging From Vendor

1 Canada Nov-21 California Poppy Poppy Seed Tea Bags
2 Unknown Unknown P. somniferum Unwashed

3 Holland Feb-18 Unknown ---

4 Ohio 5/29/2017 Blue

5 Spain 11/2018 Unknown Unwashed

6 Unknown Unknown P. somniferum -

7 UK 2/16/2017 Unknown Unwashed

8 Unknown 8/27/2018 Unknown -—-

9 Turkey Jan-19 Blue ---

10 England Dec-18 Unknown -

11 Holland May-18 Blue Unwashed

12 Unknown 10/27/2017 Unknown Unwashed

13 Unknown Unknown Black -

14 Unknown Jun-17 Unknown ---

15 Unknown Jul-21 E. californica Liquid Extract (400 mg/0.7 mL)
16 Tasmania Unknown Tasmanian Strain Unwashed

17 Afghanistan Unknown Afghan Blue P. somniferum Unwashed

18 Afghanistan Unknown Afghan Blue P. somniferum Unwashed

19 USA Oct-19 Unknown Poppy Seed Powder
20 UK 2/11/2017 Unknown Unwashed

21 Spain 3/28/2018 Unknown ---

22 UK 8/2/2017 Unknown Unwashed




LC-MS/MS Parameters

e Agilent 1290 Infinity Il liguid chromatograph

e Agilent 6470 triple quadrupole mass spectrometer

e Electrospray ionization (+ mode) with multiple reaction
monitoring

Agilent ZORBAX Eclipse Plus C18 column
e 1.8 um particle size, 2.1 x 50 mm

Mobile Phase A: 0.1 % formic acid in water

Mobile Phase B: 0.1 % formic acid in acetonitrile
Flow Rate: 0.4 mL/min

Gradient elution: hold 95:5 A:B from 0-1 min, 30 % B from 1-3
min, 95 % B from 3-3.1 min, hold until 4.4 min, decreaseto 5 % B
from 4.4-5 min



Sample Preparation

Tea = 85 g seeds + 150 mL water
- 35 g powder in 100 mL, 6 g tea bags in 30 mL, and 7 mL extract
[4 g]in 13 mL
Gently agitated for 10 minutes

- room temperature neutral (RTN), room temperature acidified
with 5 % lemon juice (RTA)

- preheated to 94 °C and neutral (HN), preheated to 94 °C and
acidified (HA)

Aliguots of extracts filtered

-Luer Lock syringes with PTFE filters

Triplicate dilutions at 1:2,000 in 95:5 (v/v) MP
- Other dilutions when needed

Addition of ISTD at 100 ng/mL

Analyzed by validated LC-MS/MS method (SWGTOX)
eQuantified for morphine, codeine, and thebaine from 1 — 500 ng/mL
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Conclusion

e Alkaloid content varies
e Between vendors
e Between harvests

e Codeine overdose unlikely
e About 1/10t the potency of morphine
e Lethal amounts possible, but morphine poses greater risk

 Moderate volumes = Lethal morphine
e Dependent on individual tolerances
 However, no guarantee of safety

e Heating & acid modifier could increase alkaloid content
In tea
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