
 

Originalzitate und deren Übersetzung: 
 

• ... [V]iele Analyte weisen die längsten Nachweiszeiten in Urin auf, 

insbesondere, wenn die Nachweisgrenzen einer LCMS/MS-Methode als 

Basis für die Entscheidung zwischen negaGv und posiGv herangezogen 

werden. 

... [M]any analytes present the longest detec4on periods for urine, 
in par4cular when the detec4on limits of a LCMS/ MS method is 
used as basis for the decision between nega4ve and posi4ve. 

 
• ... die Matrix Speichel selbst erweist sich als Herausforderung für die für die Untersuchenden, da die 

SpeichelprodukGon durch eine Vielzahl von Faktoren beeinflusst wird, die ihrerseits widerum 

verschiedene Auswirkungen auf die untersuchten Substnzen haben können. 

... the matrix oral fluid itself has proven to be a challenge for inves4gators as a vast number of factors 
influences the produc4on of oral fluid which, in turn, may also have varying effects on the inves4gated 
substances. 
 

• ... die länsten Nachweiszeiten für Cannabis und Benzodiazepine könne für Urin aufgezeigt werden. 

... the longest detec4on periods for cannabis and benzodiazepine detec4on can be found in urine. 
 

• Die posiGven Ergebnisse in Kapillarblut, die nicht durch zwischenzeitlichen Konsum erklärt werden 

können, wurden für Kokain, Opiate, 6-MAM, THC und Amphetamine gefunden. ... Es scheint, dass die 

KontaminaGon der Haut selbst durch Reinigung der Fingerkuppe mit Alkohol vor der Probennahme nicht 

vollständig enXernt werden kann. 

The posi4ve results in capillary blood that cannot be explained by intermediate consump4on were found 
for cocaine, opiates, 6-MAM, THC and amphetamine. ... It appears that the contamina4on of the skin 
cannot be removed en4rely even by cleaning the finger pad with alcohol prior to sample collec4on. 
 

• Auch wurden während des Untersuchungszeitraums gelegentlich posiGve Ergebnisse beispielsweise für 

Amphetamine nur in Kapillarblut gefunden, obwohl nichts auf zwischenzeitlichen Konsum hindeutet. 

Also, during the inves4ga4on period occasional posi4ve results, e.g. for amphetamine, were found only in 
capillary blood although nothing suggests intermediate consump4on. 
 

• Unplausibe Ergebnisse bei Drogentests aus Kapillarblut wurden von verschiedenen Autoren gefunden. 

Implausible drug tes4ng results in capillary blood were found by different authors.  
 

• Abhängig von den Analyten variieren die Nachweiszeiten zwischen den Matrices, und mehrere posiGve 

Ergebnisse in einer Matrix konnten in einer oder beiden der anderen Matrices nicht bestäGgt werden. 

Insbesondere Kapillarblut zeigte einige unplausible Ergebnisse. 

Detec4on periods vary between the matrices depending on the analytes and several posi4v results in one 
matrix could not be confirmed in one or two of the others. In par4cular capillary blood showed some 
implausible results. 
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�ŽŵƉĂƌĂƟǀĞ�>�D^ͬD^��ƌƵŐ��ŶĂůǇƐŝƐ�ŽĨ�
ƉĂŝƌĞĚ�hƌŝŶĞ͕�KƌĂů�&ůƵŝĚ�ĂŶĚ��ĂƉŝůůĂƌǇ��ůŽŽĚ�

^ĂŵƉůĞƐ�ŝŶ��ĚĚŝĐƟŽŶ�dŚĞƌĂƉǇ

�ďƐƚƌĂĐƚ
�ĂĐŬŐƌŽƵŶĚ͗�&Žƌ�ŵĂŶǇ�ǇĞĂƌƐ͕�ĚƌƵŐ�ŽĨ�ĂďƵƐĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƚǇƉŝĐĂůůǇ�ƉĞƌĨŽƌŵĞĚ�ŽŶ�
ƵƌŝŶĞ�ƵƐŝŶŐ�ĞŶǌǇŵĞ�ŝŵŵƵŶŽĂƐƐĂǇƐ�ǁŝƚŚ�'ĂƐ��ŚƌŽŵĂƚŽŐƌĂƉŚǇʹDĂƐƐ�̂ ƉĞĐƚƌŽŵĞƚƌǇ�
;'�D^Ϳ�ĐŽŶĮƌŵĂƟŽŶ͘�,ŽǁĞǀĞƌ͕ �ĂŶĂůǇƟĐĂů�ŝŶƐƚƌƵŵĞŶƚƐ�ŝŵƉƌŽǀĞĚ�ƐŝŐŶŝĮĐĂŶƚůǇ�ŽǀĞƌ�
ƚŚĞ�ůĂƐƚ�ĚĞĐĂĚĞƐ͕�ĂůůŽǁŝŶŐ�ĂŶĂůǇƐŝƐ�ŽĨ�ƐŵĂůůĞƌ�ƐĂŵƉůĞ�ǀŽůƵŵĞƐ�ĂŶĚ�ŽƚŚĞƌ�ŵĂƚƌŝĐĞƐ͕�
ƐƵĐŚ� ĂƐ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ĂŶĚ� ŽƌĂů� ŇƵŝĚ͕� ǁŝƚŚ� ůŽǁĞƌ� ĚƌƵŐ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ͘� dŽ� ŽƵƌ�
ŬŶŽǁůĞĚŐĞ͕�ƚŚĞ�ƉƌĞƐĞŶƚ�ƐƚƵĚǇ�ŝƐ�ƚŚĞ�ĮƌƐƚ�ƚŽ�ĐŽŵƉĂƌĞ�ƚŚĞ�ŵĂƚƌŝĐĞƐ�ƵƌŝŶĞ͕�ĐĂƉŝůůĂƌǇ�
ďůŽŽĚ�ĂŶĚ�ŽƌĂů�ŇƵŝĚ�ƵƐŝŶŐ�ƐŝŵŝůĂƌ�ĂŶĂůǇƟĐĂů�ƚĞĐŚŶŝƋƵĞƐ�ĂŶĚ�ƉĂŝƌĞĚ�ƐĂŵƉůĞƐ͘

DĞƚŚŽĚ͗� ^ĂŵƉůĞƐ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ĨƌŽŵ� ƉĂƟĞŶƚƐ� ĂĚŵŝƩĞĚ� ĨŽƌ� ĚĞƚŽǆŝĮĐĂƟŽŶ� ƚŽ�
,ƵǇƐƐĞŶƐͲ^ƟŌƵŶŐ͕� �ƐƐĞŶ͕� 'ĞƌŵĂŶǇ� ŽǀĞƌ� Ă� ƉĞƌŝŽĚ� ŽĨ� ŵĂǆŝŵƵŵ� ϭϰ� ĚĂǇƐ͘� �ĂĐŚ�
ƉĂƟĞŶƚ�ƉƌŽǀŝĚĞĚ� ƐĂŵƉůĞƐ�ŽĨ� Ăůů� ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ�Ăƚ� ĂůŵŽƐƚ� ƚŚĞ� ƐĂŵĞ�ƟŵĞ�ĚƵƌŝŶŐ�
ĞĂĐŚ�ĐŽůůĞĐƟŽŶ�ĐǇĐůĞ͘��ůů�ĂŶĂůǇƐĞƐ�ǁĞƌĞ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚ�>ŝƋƵŝĚ��ŚƌŽŵĂƚŽŐƌĂƉŚǇ�
ǁŝƚŚ�ƚĂŶĚĞŵ�DĂƐƐ�^ƉĞĐƚƌŽŵĞƚƌǇ�;>�D^ͬD^Ϳ͘

ZĞƐƵůƚƐ͗��ĞƚĞĐƟŽŶ�ƉĞƌŝŽĚƐ�ǀĂƌǇ�ďĞƚǁĞĞŶ�ƚŚĞ�ŵĂƚƌŝĐĞƐ�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ĂŶĂůǇƚĞƐ�
ĂŶĚ�ƐĞǀĞƌĂů�ƉŽƐŝƟǀ�ƌĞƐƵůƚƐ�ŝŶ�ŽŶĞ�ŵĂƚƌŝǆ�ĐŽƵůĚ�ŶŽƚ�ďĞ�ĐŽŶĮƌŵĞĚ�ŝŶ�ŽŶĞ�Žƌ�ƚǁŽ�ŽĨ�
ƚŚĞ�ŽƚŚĞƌƐ͘�/Ŷ�ƉĂƌƟĐƵůĂƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƐŚŽǁĞĚ�ƐŽŵĞ�ŝŵƉůĂƵƐŝďůĞ�ƌĞƐƵůƚƐ͘�

�ŽŶĐůƵƐŝŽŶ͗�/ƚ�ĚĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ĨŽƌŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ƋƵĞƐƟŽŶ�ǁŚŝĐŚ�ŽĨ�ƚŚĞ�ŵĂƚƌŝĐĞƐ�
ŝƐ�ďĞƩĞƌ�ƐƵŝƚĂďůĞ�ĨŽƌ�ĂŶǇ�ŐŝǀĞŶ�ƉƵƌƉŽƐĞ͘�dŚĞ�ŚŝŐŚĞƐƚ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�
ĨŽƌ�ϲͲDŽŶŽĂĐĞƚǇůŵŽƌƉŚŝŶĞ�;ϲͲD�DͿ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�ŽƌĂů�ŇƵŝĚ͕�ĂŶĚ�ƚŚĞ�ůŽŶŐĞƐƚ�
ĚĞƚĞĐƟŽŶ� ƉĞƌŝŽĚƐ� ĨŽƌ� ĐĂŶŶĂďŝƐ� ĂŶĚ� ďĞŶǌŽĚŝĂǌĞƉŝŶĞ� ĚĞƚĞĐƟŽŶ� ĐĂŶ� ďĞ� ĨŽƵŶĚ� ŝŶ�
ƵƌŝŶĞ͘��ůƚŚŽƵŐŚ͕� ĂŐĂŝŶ�ĚĞƉĞŶĚŝŶŐ�ŽŶ� ƚŚĞ� ĨŽƌŵƵůĂƟŽŶ�ŽĨ� ƚŚĞ�ƋƵĞƐƟŽŶ͕� ƚŚĞ� ǀĞƌǇ�
ůŽŶŐ�ĚĞƚĞĐƟŽŶ�ƉĞƌŝŽĚƐ�ŵĂǇ�ŵĂŬĞ�ŝƚ�ĂĚǀŝƐĂďůĞ�ƚŽ�ƵƐĞ�Ă�ĐƵƚ�Žī�ĨŽƌ�ƵƌŝŶĞ�ŝŶ�ƚŚĞ�ƌĂŶŐĞ�
ŽĨ�ϭϬ�ƚŽ�ϱϬ�ŶŐͬŵů͕�ĚĞƉĞŶĚŝŶŐ�ŽŶ�ƚŚĞ�ĂŶĂůǇƚĞ͘

�ƚŚŝĐĂů� ĂƉƉƌŽǀĂů͗� dŚĞ� ƐƚƵĚǇ� ǁĂƐ� ĂƵƚŚŽƌŝǌĞĚ� ďǇ� ƚŚĞ� ĞƚŚŝĐƐ� ĐŽŵŵŝƐƐŝŽŶ� ŽĨ� ƚŚĞ�
DĞĚŝĐĂů�&ĂĐƵůƚǇ͕ �hŶŝǀĞƌƐŝƚǇ�ŽĨ��ƵŝƐďƵƌŐͲ�ƐƐĞŶͬ'ĞƌŵĂŶǇ�ŽŶ�:ƵůǇ�ϭϱth͕�ϮϬϭϲ

<ĞǇǁŽƌĚƐ͗�hƌŝŶĞ͕�KƌĂů�ŇƵŝĚ͕��ĂƉŝůůĂƌǇ�ďůŽŽĚ͕�>�D^ͬD^

/ŶƚƌŽĚƵĐƟŽŶ
Drug screenings play an important part in adherence monitoring 
ŝŶ�ĂĚĚŝĐƟŽŶ� ƚŚĞƌĂƉǇ͘��ŝŽůŽŐŝĐĂů� ƐĂŵƉůĞƐ�ĂƌĞ�ĂŶĂůǇǌĞĚ� ƚŽ�ĚĞƚĞĐƚ�
ĐŽŶĐŽŵŝƩĂŶƚ�ƵƐĞ�ĂŶĚ�ŽďƐĞƌǀĞ�ƚŚĞƌĂƉǇ�ƉƌŽŐƌĞƐƐ͘��Ƶƚ�ǁŚĂƚ�ŐƵŝĚĞƐ�
a clinician's choice of matrix?

&Žƌ�ŵĂŶǇ�ǇĞĂƌƐ͕�ĚƌƵŐ�ŽĨ�ĂďƵƐĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ƚǇƉŝĐĂůůǇ�ƉĞƌĨŽƌŵĞĚ�
ŽŶ�ƵƌŝŶĞ�ƵƐŝŶŐ�ĞŶǌǇŵĞ�ŝŵŵƵŶŽĂƐƐĂǇƐ�ǁŝƚŚ�'�D^�ĐŽŶĮƌŵĂƟŽŶ͘�
/Ŷ�ϭϵϴϰ͕�ĨŽƌ�ĞǆĂŵƉůĞ͕�ZŝĐŚĂƌĚ�>͘�,ĂǁŬƐ�ĚĞƐĐƌŝďĞĚ�ƚŚĞ�ŐĞŶĞƌĂů�ƵƐĞ�
of immunoassays and chrŽŵĂƚŽŐƌĂƉŚǇ� ŝŶ� ƵƌŝŶĞ�ĚƌƵŐ�ĚĞƚĞĐƟŽŶ�

and recommenĚĞĚ�ƵƐŝŶŐ�Ă�ĐŽŶĮƌŵĂƟŽŶ�ĂŶĂůǇƐŝƐ�ĨŽƌ�Ăůů�ƐĂŵƉůĞƐ�
ƚŚĂƚ�ƐĐƌĞĞŶĞĚ�ƉŽƐŝƟǀĞ�΀ϭ΁͘���ĐĞƌƚĂŝŶ�ƉƌĞĨĞƌĞŶĐĞ�ĨŽƌ�ƵƌŝŶĞ�ŵĂǇ�ďĞ�
ĂƩƌŝďƵƚĞĚ� ƚŽ� ĞĂƐĞ� ŽĨ� ĐŽůůĞĐƟŽŶ� ĂƐ�ǁĞůů� ĂƐ� ŚŝŐŚ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ�
ŽĨ� ĚƌƵŐƐ� ĂŶĚ� ŵĞƚĂďŽůŝƚĞƐ� ǁŚŝĐŚ� ĂůůŽǁ� ĨŽƌ� ĐŽŵƉĂƌĂƟǀĞůǇ� ůŽŶŐ�
ĚĞƚĞĐƟŽŶ�ƟŵĞƐ� ΀Ϯ΁͘�,ŽǁĞǀĞƌ͕� ƐĞǀĞƌĂů� ƐƵďƐƚĂŶĐĞƐ� ƌĞƋƵŝƌĞ�ƵƌŝŶĞ�
samples to be hydrolyzed. Furtherrmore, urine is prone to various 
ĨŽƌŵƐ�ŽĨ�ŵĂŶŝƉƵůĂƟŽŶ�΀ϯ΁͘��ůƐŽ͕�ƚŽ�ĂǀŽŝĚ�ƐĂŵƉůĞ�ƐƵďƐƟƚƵƟŽŶ�ŝŶ�ĂŶ�

ZĞĐĞŝǀĞĚ͗� ϬϮͲDĂǇͲϮϬϮϮ͕� DĂŶƵƐĐƌŝƉƚ� EŽ͘� /W��>ZͲϮϮͲϭϮϳϲϵ͖� �ĚŝƚŽƌ� ĂƐƐŝŐŶĞĚ͗� ϬϰͲDĂǇͲϮϬϮϮϮ͕� WƌĞY��
EŽ͘� /W��>ZͲϮϮͲϭϮϳϲϵ;WYͿ͖� ZĞǀŝĞǁĞĚ͗� ϭϴͲDĂǇͲϮϬϮϮ͕� Y�� EŽ͘� /W��>ZͲϮϮͲϭϮϳϲϵ͖� ZĞǀŝƐĞĚ͗� ϬϵͲ:ƵŶͲϮϬϮϮ͕�
DĂŶƵƐĐƌŝƉƚ�EŽ͘�/W��>ZͲϮϮͲϭϮϳϲϵ;ZͿ͖�WƵďůŝƐŚĞĚ͗�ϭϲͲ:ƵŶͲϮϬϮϮ͕��K/͗�ϭϬ͘ϯϲϲϰϴͬϮϯϴϲͲϱϭϴϬ͘ϮϮ͘ϭϬ͘ϰϭϲ
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ĂƩĞŵƉƚ�ƚŽ�ƐƵďŵŝƚ�ΖĐůĞĂŶΖ�ƵƌŝŶĞ͕�ĐŽůůĞĐƟŽŶ�ŶĞĞĚƐ�ƚŽ�ďĞ�ĞǆĞĐƵƚĞĚ�
either under direct supervision or using a chemical marker to 
ǀĞƌŝĨǇ�ƚŚĞ�ŝĚĞŶƟƚǇ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞ�ĚŽŶŽƌ�΀ϰ΁͘

�Ɛ� ƚŚĞ� ƐĞŶƐŝƟǀŝƚǇ� ŽĨ� ŶĞǁ� ĂŶĂůǇƟĐĂů� ĚĞǀŝĐĞƐ� ƐƵĐŚ� ĂƐ� >�D^ͬD^�
ĂŶĚ� ŚŝŐŚͲƌĞƐŽůƵƟŽŶ�ŵĂƐƐ� ƐƉĞĐƚƌŽƐĐŽƉǇ� ŝŵƉƌŽǀĞĚ� ŽǀĞƌ� ƚŚĞ� ůĂƐƚ�
ǇĞĂƌƐ͕� ŝƚ� ďĞĐĂŵĞ� ƉŽƐƐŝďůĞ� ƚŽ� ŝŶǀĞƐƟŐĂƚĞ� ŵĂƚĞƌŝĂůƐ� ǁŝƚŚ� ůŽǁĞƌ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ŽĨ� ĂĚĚŝĐƟǀĞ� ĚƌƵŐƐ� ĂŶĚ� ůŽǁ� ƐĂŵƉůĞ� ǀŽůƵŵĞƐ͘�
sĞƌƐƚƌĂĞƚĞ� ΀ϱ΁� ĚĞƚĞƌŵŝŶĞĚ� ƚŚĞ� ĚĞƚĞĐƟŽŶ� ƉĞƌŝŽĚƐ� ĨŽƌ� ǀĂƌŝŽƵƐ�
ĚƌƵŐƐ�ŝŶ�ŽƌĂů�ŇƵŝĚ͕�ƵƌŝŶĞ�ĂŶĚ�ďůŽŽĚ�ƵƐŝŶŐ�ĚŝīĞƌĞŶƚ�ĐƵƚ�ŽīƐ�ĨƌŽŵ�
ĚŝīĞƌĞŶƚ�ƐƚƵĚŝĞƐ�ŽĨ�ƵƉ�ƚŽ�ϰϴ�Ś�ŝŶ�ďůŽŽĚ�ĂŶĚ�ƉůĂƐŵĂ͕�ƵƉ�ƚŽ�ϱϬ�Ś�ĨŽƌ�
ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ϵϲ�Ś�ĨŽƌ�ƵƌŝŶĞ͘

EƵŵĞƌŽƵƐ�ƉƵďůŝĐĂƟŽŶƐ�ƌĞŐĂƌĚŝŶŐ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�ĚƌƵŐƐ�ŝŶ�ƵƌŝŶĞ͕�
ďůŽŽĚ� ĂŶĚ� ŽƌĂů� ŇƵŝĚ� ƵƐŝŶŐ� ǀĂƌŝŽƵƐ� ĂŶĂůǇƟĐĂů� ƉƌŽĐĞĚƵƌĞƐ� ŚĂǀĞ�
ďĞĞŶ�ĂǀĂŝůĂďůĞ� ĨŽƌ�Ă� ůŽŶŐ�ƟŵĞ�ĂůƌĞĂĚǇ͘�ZĞǀŝĞǁƐ�ǁĞƌĞ�ƉƌŽǀŝĚĞĚ�
Ğ͘Ő͘� ďǇ�DŽĞůůĞƌ� Ğƚ� Ăů͘� ΀ϲ΁� ŝŶ� ϭϵϵϴ�Žƌ� ^ĐŚƌĂŵŵ�Ğƚ� Ăů͘� ΀ϳ΁͕��ŽůĂŶ�
Ğƚ� Ăů͘� ΀ϴ΁͘�KǀĞƌ� ƚŚĞ�ƉĂƐƚ� ǇĞĂƌƐ͕� ŽŶĞ� ĨŽĐƵƐ�ŚĂƐ�ďĞĞŶ�ĚŝƌĞĐƚĞĚ� Ăƚ�
ƚŚĞ� ŝŶǀĞƐƟŐĂƟŽŶ�ŽĨ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ĨŽƌ� ǀĂƌŝŽƵƐ� ĚƌƵŐƐ� ŽĨ� ĂďƵƐĞ͕�
ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ��ƌŝĞĚ��ůŽŽĚ�^ƉŽƚƐ�;��^Ϳ�΀ϵͲϭϭ΁͘�

�ŽŵƉĂƌĂƟǀĞ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ďĞƚǁĞĞŶ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ĂŶĚ�
��^� ƐŚŽǁĞĚ� Ă� ƐŝŐŶŝĮĐĂŶƚůǇ� ďƌŽĂĚĞƌ� ŇƵĐƚƵĂƟŽŶ� ƌĂƚĞ� ĂŶĚ� ůŽǁĞƌ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĨŽƌ�ĐŽĐĂŝŶĞ�ĂŶĚ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ŝŶ���^�ƚŚĂŶ�ŝŶ�
ǀĞŶŽƵƐ�ďůŽŽĚ�΀ϭϮ΁͘�&ƵƌƚŚĞƌŵŽƌĞ͕�ƚŚĞ�ŚĞŵĂƚŽĐƌŝƚ�ŚĂƐ�ĂŶ�ŝŶŇƵĞŶĐĞ�
ŽŶ� ĨŽƌŵĂƟŽŶ�ŽĨ� ƚŚĞ���^�ĂŶĚ� ƚŚĞ�ĚĞƚĞƌŵŝŶĞĚ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�
ĚƌƵŐƐ�΀ϭϯ͕ϭϰ΁͘�/Ŷ�ŽƵƌ�ŝŶǀĞƐƟŐĂƟŽŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĂƐ�ĐŽůůĞĐƚĞĚ�ŝŶ�
��d��ĐŽĂƚĞĚ�ƚƵďĞƐ�ƐŽ�ƚŚĂƚ�ŚĞŵĂƚŽĐƌŝƚ�ŚĂƐ�ŶŽ�ƐŝŐŶŝĮĐĂŶĐĞ͘

dŚĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŽĨ� ƚŚĞ� ĚƌƵŐƐ� ŝŶ� ŽƌĂů� ŇƵŝĚ� ĚĞƉĞŶĚƐ� ŽŶ� ƚŚĞ�
amount of free, unbound drugs and lipophilic metabolites in 
ƚŚĞ� ďůŽŽĚ͘� dŚĞ� ŽƌĂů� ŇƵŝĚ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ĂƌĞ� Ă� ĨƵŶĐƟŽŶ� ŽĨ� ƚŚĞ�
ĚƌƵŐƐΖ�Ɖ<Ă�ǀĂůƵĞƐ�ĂŶĚ�ŽĨ�ƚŚĞ�Ɖ,�ǀĂůƵĞƐ�ŽĨ�ƚŚĞ�ďůŽŽĚ�ĂƐ�ǁĞůů�ĂƐ�ƚŚĞ�
ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ƚŚĞ�ƉƌŽƚĞŝŶͲďŽƵŶĚ�ƉĂƌƚƐ�ŽĨ�ƚŚĞ�ĚƌƵŐƐ͘�dŚĞ�ƐĂůŝǀĂͬ
ƉůĂƐŵĂ�ƌĂƟŽ�;^ͬW�ƌĂƟŽͿ�ĐĂŶ�ďĞ�ĐĂůĐƵůĂƚĞĚ�ƵƐŝŶŐ�ƚŚĞ�,ĞŶĚĞƌƐŽŶͲ
,ĂƐƐĞůďĂůĐŚ�ĞƋƵĂƟŽŶ�΀ϭϱ΁͘�dŚĞ�Ɖ,�ǀĂůƵĞ�ŝŶ�ƚŚĞ�ƐĂůŝǀĂ�ĚĞƉĞŶĚƐ�ŽŶ�
ƚŚĞ�ƐĂůŝǀĂƟŽŶ�ŇŽǁ͘�^ƟŵƵůĂƚĞĚ�ƐĂůŝǀĂ�ŚĂƐ�Ă�ŚŝŐŚĞƌ�Ɖ,�ǀĂůƵĞ�ƚŚĂŶ�
ƵŶƐƟŵƵůĂƚĞĚ� ƐĂůŝǀĂ� ΀ϭϲ΁͘� ^ĂůŝǀĂ� ƐĞĐƌĞƟŽŶ� ŝƐ� ĐŽŶƚƌŽůůĞĚ� ďǇ� ƚŚĞ�
ƉĂƌĂƐǇŵƉĂƚŚĞƟĐ�ŶĞƌǀŽƵƐ� ƐǇƐƚĞŵ�ĂŶĚ� ƚŚĞ� ƐǇŵƉĂƚŚĞƟĐ�ŶĞƌǀŽƵƐ�
ƐǇƐƚĞŵ�ĂŶĚ� ĐĂŶ�ďĞ� ŝŶŇƵĞŶĐĞĚ�ďǇ� ǀĂƌŝŽƵƐ� ƐƟŵƵůŝ͘� &Žƌ� ĞǆĂŵƉůĞ͕�
ƉĂƟĞŶƚƐ� ƚĂŬŝŶŐ�ŵĞĚŝĐĂƟŽŶƐ� ĂīĞĐƟŶŐ� ƚŚĞ� ŶĞƌǀŽƵƐ� ƐǇƐƚĞŵ�ŵĂǇ�
ƐŚŽǁ� Ă� ĚŝīĞƌĞŶƚ� ŽƌĂů� ŇƵŝĚ� ĐŽŵƉŽƐŝƟŽŶ� ΀ϭϳ΁͘� WůĞĂƐĞ� ŶŽƚĞ� ƚŚĂƚ�
ĞǀĞŶ�ƚŚŽƵŐŚ�ƚŚĞ�ƚĞƌŵƐ�ƐĂůŝǀĂ�ĂŶĚ�ŽƌĂů�ŇƵŝĚ�ŵĂǇ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�
ŝŶ�ĂŶ�ŝŶƚĞƌĐŚĂŶŐĞĂďůĞ�ŵĂŶŶĞƌ�ŝŶ�ůŝƚĞƌĂƚƵƌĞ�ƋƵŽƚĞĚ�ŝŶ�ƚŚŝƐ�ĂƌƟĐůĞ͕�
ĨŽƌ�ƚŚĞ�ƉƵƌƉŽƐĞ�ŽĨ�ƚŚŝƐ�ŝŶǀĞƐƟŐĂƟŽŶ�ƚŚĞ�ƚĞƌŵ�ŽƌĂů�ŇƵŝĚ�ŝƐ�ƵƐĞĚ͘

dŚĞ� Ăŝŵ� ŽĨ� ƚŚĞ� ƐƚƵĚǇ� ǁĂƐ� ƚŽ� ĞǀĂůƵĂƚĞ� ƚŚĞ� ĂĚǀĂŶƚĂŐĞƐ� ĂŶĚ�
ĚŝƐĂĚǀĂŶƚĂŐĞƐ�ŽĨ�ƚŚĞ�ŵĂƚƌŝĐĞƐ�ƵƌŝŶĞ͕�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�ŽƌĂů�ŇƵŝĚ�
ǁŝƚŚ�ƉĂŝƌĞĚ�ƐĂŵƉůĞƐ�ĂŶĚ�ĐŽŵƉĂƌĂďůĞ͕�ƐĞŶƐŝƟǀĞ�ĂŶĂůǇƟĐĂů�ŵĞƚŚŽĚƐ�
ĂƐ�,ŝŐŚͲWĞƌĨŽƌŵĂŶĐĞ�>ŝƋƵŝĚ��ŚƌŽŵĂƚŽŐƌĂƉǇ�;,W>�Ϳ�ĐŽƵƉůĞĚ�ǁŝƚŚ�
ŵĂƐƐͲƐƉĞĐƚƌŽƐĐŽƉǇ͘� dŚĞ�ŵĞƚŚŽĚ� ŽĨ� ƐĂŵƉůĞ� ĐŽůůĞĐƟŽŶ� ĨŽƌ� ĞĂĐŚ�
ŵĂƚƌŝǆ�ŝƐ�ĚĞƐĐƌŝďĞĚ�ŝŶ�Ϯ͘Ϯ͘

dŽ�ŽƵƌ�ďĞƐƚ�ŬŶŽǁůĞĚŐĞ͕�ĐŽŵƉĂƌĂƟǀĞ�ŵĞĂƐƵƌĞŵĞŶƚƐ�ĨƌŽŵ�ƵƌŝŶĞ͕�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�ŽƌĂů�ŇƵŝĚ�ǁŝƚŚ�ƉĂŝƌĞĚ�ƐĂŵƉůĞƐ�ĂŶĚ�ĐŽŵƉĂƌĂďůĞ�
ĂŶĂůǇƟĐĂů� ŵĞƚŚŽĚƐ� ĂƐ� ƉĞƌĨŽƌŵĞĚ� ŝŶ� ƚŚŝƐ� ƐƚƵĚǇ� ŚĂǀĞ� ŶŽƚ� ďĞĞŶ�
ŝŶǀĞƐƟŐĂƚĞĚ�ďĞĨŽƌĞ͘

DĞƚŚŽĚƐ
'ĞŶĞƌĂů�ŽǀĞƌǀŝĞǁ͗�WĂŝƌĞĚ�ƐĂŵƉůĞƐ�ŽĨ�ƵƌŝŶĞ͕�ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�
ďůŽŽĚ�ƉƌŽĚƵĐĞĚ�ďǇ�ϰϲ�ƉĂƟĞŶƚƐ�ŝŶǀĞƐƟŐĂƚĞĚ�ĨŽƌ�ĚƌƵŐƐ͘

WĂƟĞŶƚƐ
dŚĞ� ƉĂŝƌĞĚ� ƐĂŵƉůĞƐ� ŽƌŝŐŝŶĂƚĞĚ� ĨƌŽŵ� ϰϲ� ƉĂƟĞŶƚƐ� ǁŚŽ� ǁĞƌĞ�
ĂĚŵŝƩĞĚ� ƚŽ� ƚŚĞ� ĂĚĚŝĐƟŽŶ� ǁĂƌĚ� ŽĨ� ,ƵǇƐƐĞŶƐͲ^ƟŌƵŶŐ͕� �ƐƐĞŶ͕�
'ĞƌŵĂŶǇ͕� ĨŽƌ� ĂĚĚŝĐƟǀĞ� ĚƌƵŐ� ĚĞƚŽǆŝĮĐĂƟŽŶ͘� ϰϭ� ƉĂƟĞŶƚƐ� ǁĞƌĞ�
ŵĂůĞ� ĂŶĚ� ϱ� ĨĞŵĂůĞ͘� ϭϲ� ǁĞƌĞ� ďĞƚǁĞĞŶ� ϯϬͲϯϵ� ǇĞĂƌƐ� ŽĨ� ĂŐĞ͕� ϭϳ�
ƉĂƟĞŶƚƐ� ďĞƚǁĞĞŶ� ϰϬͲϰϵ͕� ĂŶĚ� ϵ� ďĞƚǁĞĞŶ� ϱϬͲϱϵ͘� &ŽƵƌ� ƉĂƟĞŶƚƐ�
ǁĞƌĞ�ǇŽƵŶŐĞƌ�ƚŚĂŶ�ϯϬ�Žƌ�ŽůĚĞƌ�ƚŚĂŶ�ϲϬ�ǇĞĂƌƐ�ŽĨ�ĂŐĞ͕�ƌĞƐƉĞĐƟǀĞůǇ͘�
Ϯϰ� ŽĨ� ƚŚĞ� ƉĂƟĞŶƚƐ� ŚĂĚ� ƵƐĞĚ� ƚǁŽ͕� ϭϱ� ƚŚƌĞĞ͕� ϲ� ŽŶĞ� ĂŶĚ� ϭ� ĨŽƵƌ�
ƐƵďƐƚĂŶĐĞƐ�ŝŶ�ƚŚĞ�ƉĂƐƚ͘�ϯϯ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĂĚĚŝĐƚĞĚ�ƚŽ�ŚĞƌŽŝŶ͕�ϭϵ�
to benzodiazepines, 18 to cocaine, 13 to Tetrahydrocannabinol 
;d,�Ϳ�ĂŶĚ�ϰ�ƚŽ�ĂŵƉŚĞƚĂŵŝŶĞƐ͘

^ĂŵƉůĞƐ
hƌŝŶĞ� ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ǁŝƚŚŽƵƚ�ĚŝƌĞĐƚ�ŽďƐĞƌǀĂƟŽŶ�ƵƐŝŶŐ�
ƚŚĞ� ZƵŵĂΠ� DĂƌŬĞƌͲ^ǇƐƚĞŵ� ;ZƵŵĂ� 'ŵď,͕� �ŽůŽŐŶĞ͕� 'ĞƌŵĂŶǇͿ�
΀ϭϴ΁͕� ŽƌĂů� ŇƵŝĚ� ƐĂŵƉůĞƐ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ƵƐŝŶŐ� ƚŚĞ� 'ƌĞŝŶĞƌ�
;'ƌĞŝŶĞƌ� �ŝŽ� KŶĞ� 'ŵď,͕� <ƌĞŵƐŵƺŶƐƚĞƌ͕� �ƵƐƚƌŝĂͿ� ĐŽůůĞĐƟŽŶ�
ƐǇƐƚĞŵ͕� ĂŶĚ�ϮϬ�ђů� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ƐĂŵƉůĞƐ�ǁĞƌĞ� ĐŽůůĞĐƚĞĚ�ǁŝƚŚ�
ĂŶ� ĞƚŚǇůĞŶĞĚŝĂŵŝŶĞƚĞƚƌĂĂĐĞƟĐ� ĂĐŝĚ� ;��d�Ϳ� ĐŽĂƚĞĚ� DŝŶŝǀĞƩĞΠ�
;^ĂƌƐƚĞĚƚ͕� EƺŵďƌĞĐŚƚ͕� 'ĞƌŵĂŶǇͿ͘� KƌĂů� ŇƵŝĚ� ƐĂŵƉůĞƐ� ĂŶĚ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ƚĂŬĞŶ�Ăƚ�ƚŚĞ�ƐĂŵĞ�ƟŵĞ͘�dŚĞ�ƵƌŝŶĞ�
ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉĂƐƐĞĚ�ǁŝƚŚŝŶ�ŽŶĞ�ŚŽƵƌ�ďĞĨŽƌĞ�Žƌ�ĂŌĞƌ�ĐŽůůĞĐƟŶŐ�
ƚŚĞ� ŽƚŚĞƌ� ŵĂƚƌŝĐĞƐ͘� dŚĞ� ƐĂŵƉůĞƐ� ǁĞƌĞ� ůĂďĞůĞĚ� ǁŝƚŚ� ďĂƌĐŽĚĞƐ�
ĂŶĚ� ƚƌĂŶƐĨĞƌƌĞĚ� ƚŽ� ƚŚĞ� ƌĞƐƉĞĐƟǀĞ� ůĂďŽƌĂƚŽƌǇ� ŝŶ� ƌĞĨƌŝŐĞƌĂƚĞĚ�
ĐŽŶƚĂŝŶĞƌƐ͘�dŚĞ�ƵƌŝŶĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ�ďǇ�Ds��>ĂďŽƌ��ƌ͘�
YƵĂĚĞ�Θ�<ŽůůĞŐĞŶ͕��ŽůŽŐŶĞ͕�'ĞƌŵĂŶǇ͕�ƚŚĞ�ŽƌĂů�ŇƵŝĚ�ƐĂŵƉůĞƐ�ďǇ�
MVZ Synlab, Weiden, Germany, and the capillary blood samples 
by MVZ Labor Dessau, Dessau, Germany.

^ĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ŽŶ�ƚŚĞ�ĚĂǇ�ƚŚĞ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĂĚŵŝƩĞĚ�
ƚŽ�ƚŚĞ�ǁĂƌĚ�;ĚĂǇ�ϭͿ�ĂƐ�ǁĞůů�ĂƐ�ŽŶ�ĚĂǇƐ�ϯ͕�ϱ͕�ϳ͕�ϵ͕�ϭϭ�ĂŶĚ�ϭϯ�Žƌ�ϭϰ͕�
ƌĞƐƉĞĐƟǀĞůǇ͘�&Žƌ�ƚŚĞ�ĮƌƐƚ�ϭϬ�ƐƚƵĚǇ�ƉĂƌƟĐŝƉĂŶƚƐ͕�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŽŶůǇ�
ƚĂŬĞŶ�ĨŽƌ�Ă�ƉĞƌŝŽĚ�ŽĨ�ϳ�ĚĂǇƐ�ĂŌĞƌ�ƚŚĞ�ƉĂƟĞŶƚ�ǁĂƐ�ĂĚŵŝƩĞĚ�ƚŽ�ƚŚĞ�
ǁĂƌĚ͘�^ŝŶĐĞ�ŝƚ�ďĞĐĂŵĞ�ĂƉƉĂƌĞŶƚ�ƚŚĂƚ�ƚŚĞ�ƉĞƌŝŽĚ�ŽĨ�ĚĞƚĞĐƚĂďŝůŝƚǇ�ŝƐ�
ůŽŶŐĞƌ�ƚŚĂŶ�ϳ�ĚĂǇƐ�ŝŶ�ƐĞǀĞƌĂů�ŵĂƚƌŝĐĞƐ͕�ƚŚĞ�ƉĞƌŝŽĚ�ŽĨ�ŝŶǀĞƐƟŐĂƟŽŶ�
ǁĂƐ�ĞǆƚĞŶĚĞĚ�ƚŽ�Ϯ�ǁĞĞŬƐ�ĨŽƌ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƉĂƟĞŶƚƐ͘�EŽ�ĨƵƌƚŚĞƌ�
ƐĂŵƉůĞƐ�ǁĞƌĞ�ĐŽůůĞĐƚĞĚ�ĂŌĞƌ�Ă�ƉĂƟĞŶƚ�ƚĞƐƚĞĚ�ŶĞŐĂƟǀĞ�ŝŶ�Ăůů�ƚŚƌĞĞ�
ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƚǁŽ�ĐŽŶƐĞĐƵƟǀĞ�ĚĂǇƐ͘�WĂƟĞŶƚƐ�ǁŚŽ�ƐƚŽƉƉĞĚ�ƚŚĞƌĂƉǇ�
ďĞĨŽƌĞ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�Ϯ�ǁĞĞŬ�ƉĞƌŝŽĚ�ǁĞƌĞ�ĞǆĐůƵĚĞĚ͘

�ŶĂůǇƟĐĂů�DĞƚŚŽĚ
dŚĞ�ĂŶĂůǇƟĐĂů�ŵĞƚŚŽĚ�ƵƐĞĚ�ĨŽƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ�ǁĂƐ�ƚƌŝƉůĞ�ƋƵĂĚ�
ŵĂƐƐ� ƐƉĞĐƚƌŽƐĐŽƉǇ� ĂŌĞƌ�,W>��Žƌ� >�D^ͬD^͘��ĞƉĞŶĚŝŶŐ�ŽŶ� ƚŚĞ�
ĞǆĞĐƵƟŶŐ� ůĂďŽƌĂƚŽƌǇ͕� ĞƋƵŝƉŵĞŶƚ� ďǇ� ĚŝīĞƌĞŶƚ� ŵĂŶƵĨĂĐƚƵƌĞƌƐ�
ǁĂƐ�ƵƐĞĚ͘��ŐŝůĞŶƚ�;^ĂŶƚĂ��ůĂƌĂ͕���͕�h^�Ϳ�ĨŽƌ�ŽƌĂů�ŇƵŝĚ͕�^ŚŝŵĂĚǌƵ�
;<ǇƃƚŽ͕� :ĂƉĂŶͿ� ĨŽƌ� ƵƌŝŶĞ� ĂŶĚ� tĂƚĞƌƐ� ;DŝůĨŽƌĚ͕� D�͕� h^�Ϳ� ĨŽƌ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘��ĚĚŝƟŽŶĂůůǇ͕�ƚŚĞ�ƵƌŝŶĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ĂůƐŽ�ƚĞƐƚĞĚ�
ƵƐŝŶŐ� ƚŚĞ� ^ŝĞŵĞŶƐ� ĞŶǌǇŵĞ�ŵƵůƟƉůŝĞĚ� ŝŵŵƵŶŽĂƐƐĂǇ� ƚĞĐŚŶŝƋƵĞ�
;�D/dͿ͘�dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ŝŵŵƵŶŽĂƐƐĂǇ�ĂƌĞ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�ϭ.

/Ŷ�ƵƌŝŶĞ�ĂŶĚ�ŽƌĂů�ŇƵŝĚ�ƚŚĞ�ĚƌƵŐ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ǁĞƌĞ�ƋƵĂŶƟĮĞĚ͘�
&Žƌ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� Ă� ƐĞŵŝƋƵĂŶƟƚĂƟǀĞ� ŵĞƚŚŽĚ� ǁĂƐ� ƵƐĞĚ͕�
ƌĞƐƉĞĐƟǀĞůǇ͘�dŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĂƐ�ĞƐƟŵĂƚĞĚ�
ǁŝƚŚŽƵƚ�ĐŽŶƐŝĚĞƌŝŶŐ�ƚŚĞ�ŚĞŵĂƚŽĐƌŝƚ�ǀĂůƵĞ�ďĞĐĂƵƐĞ���^�ǁĞƌĞ�ŶŽƚ�
used.

KƵƌ�ŝŶǀĞƐƟŐĂƟŽŶ�ĐŽǀĞƌĞĚ�Ă�ǁŝĚĞ�ƌĂŶŐĞ�ŽĨ�ƐƵďƐƚĂŶĐĞƐ�Žƌ�ƐƵďƐƚĂŶĐĞ�
groups. Five individual substances from the substance group 
ŽĨ� ŽƉŝĂƚĞƐ� ǁĞƌĞ� ŝŶǀĞƐƟŐĂƚĞĚ͘� dŚĞƐĞ� ǁĞƌĞ� ŵŽƌƉŚŝŶĞ͕� ĐŽĚĞŝŶĞ͕�
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^ƵďƐƚĂŶĐĞ hƌŝŶĞ��/� hƌŝŶĞ hƌŝŶĞ�х KƌĂů�&ůƵŝĚ �ĂƉŝůůĂƌǇ��ůŽŽĚ

d,�ͬd,�Ͳ�KK, �Ƶƚ�Kī ϮϬ 0.6 10 0.5 1
ƉŽƐŝƟǀĞ�Ěϭ 13 16 ϭϮ 5 11

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 1 Ϯ 5 3 3
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ ϳ 11 4 0 1
ůĂƐƚ�ƉŽƐŝƟǀĞ >=14 >=14 >=14 3 >=14

�ŽĐĂŝŶͬ��� �Ƶƚ�Kī 35 ϭ͘ϳ 35 0.5 1
ƉŽƐŝƟǀĞ�Ěϭ 11 18 ϭϮ 14 15

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 4 0 Ϯ 3 1
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 0 6 1 1 3
ůĂƐƚ�ƉŽƐŝƟǀĞ 11 >=14 >=14 >=14 >=14

DŽƌƉŚŝŶĞͬKƉŝ �Ƶƚ�Kī 100 0.4 Ϯϱ 0.5 1
ƉŽƐŝƟǀĞ�Ěϭ Ϯϯ Ϯϯ Ϯϯ Ϯϯ Ϯϯ

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 8 Ϭ�ͬ�Ěϱсϭ Ϯ 9 1
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 0 11 0 0 6
ůĂƐƚ�ƉŽƐŝƟǀĞ 5 >=14 ϳ 11 >=14

Codeine �Ƶƚ�Kī 0.8 Ϯϱ 0.5 1

ƉŽƐŝƟǀĞ�Ěϭ 19 18 ϭϳ 18

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 5 ϭϳ 16 ϳ
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 1 0 0 3
ůĂƐƚ�ƉŽƐŝƟǀĞ >=14 3 3 >=14

6-MAM �Ƶƚ�Kī 1.8 0.5 1

ƉŽƐŝƟǀĞ�Ěϭ 19 Ϯϱ 9

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 18 14 5
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 0 0 Ϯ
ůĂƐƚ�ƉŽƐŝƟǀĞ 3 ϳ ϵͬхсϭϰ

Acetylcodeine �Ƶƚ�Kī

ƉŽƐŝƟǀĞ�Ěϭ

0.3

ϭϮ

0.5

16

1

1
ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ ϭϮ 16 1

ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 0 0 0
ůĂƐƚ�ƉŽƐŝƟǀĞ 1 1 1

�ŵƉŚĞƚĂŵŝŶĞͬƐ �Ƶƚ�Kī 500 Ϭ͘ϳ 50 5 1
ƉŽƐŝƟǀĞ�Ěϭ 5 8 6 5 9

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 3 3 Ϯ Ϯ 3
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 0 3 0 0 Ϯ
ůĂƐƚ�ƉŽƐŝƟǀĞ 5 >=14 ϳ ϳ >=14

KǆĂǌĞƉĂŵͬ��K �Ƶƚ�Kī ϮϬϬ 0.3 50 0.5 1
ƉŽƐŝƟǀĞ�Ěϭ 14 16 11 1 9

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 0 0 0 0 0
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ ϳ 11 6 1 4
ůĂƐƚ�ƉŽƐŝƟǀĞ >=14 >=14 >=14 ϳͬхсϭϰ >=14

Diazepam �Ƶƚ�Kī 0.5 0.5 1

ƉŽƐŝƟǀĞ�Ěϭ ϭϮ 10 13

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ Ϯ 0 1
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 3 ϳ 1
ůĂƐƚ�ƉŽƐŝƟǀĞ >=14 >=14 >=14

Nordiazepam �Ƶƚ�Kī 1.3 50 0.5 1

ƉŽƐŝƟǀĞ�Ěϭ 13 ϳ 6 11

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ Ϯ 3 0 0

dĂďůĞ�ϭ͗�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƐĂŵƉůĞƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĂŶĂůǇƚĞƐ�ŝŶ�ƚŚĞ�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ�Ăƚ�ƚŚĞ�ĮƌƐƚ�ĂŶĚ�ůĂƐƚ�ĚĂǇ͘�/ƚ�ŝƐ�ĂůƐŽ�ƐŚŽǁŶ�ŚŽǁ�ŵĂŶǇ�ŽĨ�ƚŚĞ�
ƉŽƐŝƟǀĞ�ƐĂŵƉůĞƐ�ǁĞƌĞ�ŶĞŐĂƟǀĞ�Ăƚ�ĚĂǇ�ϯ�ĂŶĚ�ƚŚĞ�ĚĂǇ�ƚŚĞ�ůĂƐƚ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚ�ŽĐĐƵƌƌĞĚ͘�dŚĞ�ĐƵƚ�Žī�ǀĂůƵĞƐ�ĂƌĞ�ŝŶ�ŶŐͬŵů͘�/Ĩ�ŶŽƚ�ƐŚŽǁŶ�ƚŚĞ�ĐƵƚ�Žī�ĨŽƌ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĂƐ�ϭ�ĂŶĚ�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�Ϭ͘ϱ�ŶŐͬŵů͘
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ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 8 Ϯ 5 8
ůĂƐƚ�ƉŽƐŝƟǀĞ >=14 =>14 >=14 >=14

Temazepam �Ƶƚ�Kī 1 50 0.5 1

ƉŽƐŝƟǀĞ�Ěϭ 15 ϭϮ 1 8

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ 1 3 0 0
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 9 5 0 1
ůĂƐƚ�ƉŽƐŝƟǀĞ >=14 >=14 5 >=14

�ůŽŶĂǌĞƉĂŵ;E,Ϳ �Ƶƚ�Kī Ϯ͘ϲ 0.5 1

ƉŽƐŝƟǀĞ�Ěϭ 6 Ϯ 5

ĨƌŽŵ�ƚŚĂƚ�ŶĞŐĂƟǀĞ�Ěϯ Ϯ 0 Ϯ
ƉŽƐŝƟǀĞ�Ěϭϯͬϭϰ 0 0 0
ůĂƐƚ�ƉŽƐŝƟǀĞ 11 ϳ 9

dihydrocodeine, 6-monoacetylmorphine and acetylcodeine. In 
capillary blood, morphine glucuronide and codeine glucuronide 
ǁĞƌĞ� ĂĚĚŝƟŽŶĂůůǇ� ĂŶĂůǇǌĞĚ� ĂƐ� ƉůĂƵƐŝďŝůŝƚǇ� ĐŚĞĐŬƐ͘� &Žƌ� ĐŽĐĂŝŶĞ�
ĚĞƚĞĐƟŽŶ͕� ĐŽĐĂŝŶĞ� ĂŶĚ� ƚŚĞ� ŵĂŝŶ� ŵĞƚĂďŽůŝƚĞ� ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�
ǁĞƌĞ�ŵĞĂƐƵƌĞĚ� ŝŶ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ĂŶĚ� ŽƌĂů� ŇƵŝĚ͕� ŝŶ� ƵƌŝŶĞ� ŽŶůǇ�
ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ͘� &Žƌ� ƚŚĞ� ĚĞƚĞĐƟŽŶ� ŽĨ� ĐĂŶŶĂďŝƐ� ĐŽŶƐƵŵƉƟŽŶ͕�
ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĞƌĞ�ƚĞƐƚĞĚ�ĨŽƌ�d,��ĂŶĚ�ƚŚĞ�ŵĂŝŶ�
ŵĞƚĂďŽůŝƚĞ� ϭϭͲEŽƌͲϵͲĐĂƌďŽǆǇͲȴϵͲƚĞƚƌĂŚǇĚƌŽĐĂŶŶĂďŝŶŽů� ;d,�Ͳ
�KK,Ϳ͘� hƌŝŶĞ� ǁĂƐ� ƚĞƐƚĞĚ� ŽŶůǇ� ĨŽƌ� ƚŚĞ� ŵĞƚĂďŽůŝƚĞ� d,�Ͳ�KK,͘�
With all three matrices, amphetamine, methamphetamine, 
DĞƚŚǇůĞŶĞĚŝŽǆǇĂŵƉŚĞƚĂŵŝŶĞ� ;D��Ϳ͕� DĞƚŚǇůĞŶĞĚŝŽǆǇͲ
DĞƚŚǇůĂŵƉŚĞƚĂŵŝŶĞ� ;D�D�Ϳ� ĂŶĚ� DĞƚŚǇů� �ŝĞƚŚĂŶŽůĂŵŝŶĞ�
;D���Ϳ�ǁĞƌĞ�ĂŶĂůǇǌĞĚ� ĨŽƌ� ƚŚĞ� ĐůĂƐƐ�ŽĨ� ĂŵƉŚĞƚĂŵŝŶĞƐ͘� &Žƌ� ƚŚĞ�
ĚĞƚĞĐƟŽŶ� ŽĨ� ďĞŶǌŽĚŝĂǌĞƉŝŶĞƐ͕� ŝŶǀĞƐƟŐĂƟŽŶ� ǁĂƐ� ƉĞƌĨŽƌŵĞĚ�
ĨŽƌ� ĚŝĂǌĞƉĂŵ� ĂŶĚ� ŵĞƚĂďŽůŝƚĞƐ� ;ŶŽƌĚŝĂǌĞƉĂŵ͕� ƚĞŵĂǌĞƉĂŵ�
ĂŶĚ� ŽǆĂǌĞƉĂŵͿ͕� ďƌŽŵĂǌĞƉĂŵ͕� ŇƵŶŝƚƌĂǌĞƉĂŵ͕� ŶŝƚƌĂǌĞƉĂŵ͕�
ĐůŽŶĂǌĞƉĂŵ͕� ŵŝĚĂǌŽůĂŵ͕� ŇƵƌĂǌĞƉĂŵ͕� ĂůƉƌĂǌŽůĂŵ͕� ůŽƌĂǌĞƉĂŵ͕�
ĐůŽďĂǌĂŵ͕� ƚƌŝĂǌŽůĂŵ� Žƌ� ƚŚĞŝƌ� ŵĞƚĂďŽůŝƚĞƐ͕� ƌĞƐƉĞĐƟǀĞůǇ͘� hƌŝŶĞ�
ǁĂƐ� ƉƌŝŵĂƌŝůǇ� ĂŶĂůǇǌĞĚ� ĨŽƌ� ƚŚĞ� ŵĞƚĂďŽůŝƚĞƐ͕� ǁŚĞƌĞĂƐ� ĐĂƉŝůůĂƌǇ�
ďůŽŽĚ� ĂŶĚ� ŽƌĂů� ŇƵŝĚ� ǁĞƌĞ� ƉƌŝŵĂƌŝůǇ� ĂŶĂůǇǌĞĚ� ĨŽƌ� ƚŚĞ� ƉĂƌĞŶƚ�
ƐƵďƐƚĂŶĐĞƐ͘� dŚĞ� ƌĞƐƵůƚƐ� ŽĨ� ƚŚĞ� ^ŝĞŵĞŶƐ� �D/d� ƵƌŝŶĞ� ƐĐƌĞĞŶŝŶŐ�
ƉƌŽĐĞĚƵƌĞ�ǁĞƌĞ�ŶŽƚ�ĞǆƉůŝĐŝƚůǇ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ĂƐ�ƚŚĞǇ�
ĂƌĞ�ƐĞŵŝƋƵĂŶƟƚĂƟǀĞ�ŐƌŽƵƉ�ƚĞƐƚƐ͘�,ŽǁĞǀĞƌ͕�ƚŚĞǇ�ǁĞƌĞ�ƵƐĞĚ�ĂƐ�Ă�
ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�>�D^ͬD^�ƚĞƐƟŶŐ͘

dŚĞ�ƌĞƐƵůƚƐ�ǁĞƌĞ�ŝŶĚŝǀŝĚƵĂůůǇ�ĂŶĂůǇǌĞĚ�ĨŽƌ�ĞĂĐŚ�ƐƵďƐƚĂŶĐĞ͘�KŶůǇ�
ƚŚŽƐĞ�ƐƵďƐƚĂŶĐĞƐ�ǁĞƌĞ�ĐŽŶƐŝĚĞƌĞĚ�ŝŶ�ƚŚĞ�ĞǀĂůƵĂƟŽŶ�ƚŚĂƚ�ƐŚŽǁĞĚ�
values above the cut oī� Žƌ� ƚŚĞ� ĚĞƚĞĐƟŽŶ� ůŝŵŝƚ͕� ƌĞƐƉĞĐƟǀĞůǇ͕�
ŽŶ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ŝŶ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ŵĂƚƌŝǆ�;dĂďůĞ�ϮͿ͘�dŚĞ�ĞǀĂůƵĂƟŽŶ�
ƉƌŽǀŝĚĞƐ�ĂŶ�ĂŶĂůǇƐŝƐ�ŽĨ�ƐĂŵƉůĞƐ�ĐŽůůĞĐƚĞĚ�ŽǀĞƌ�ƚǁŽ�ǁĞĞŬƐ�ŽĨ�ƚŚĞ�
individual matrices for the various analytes. As the last day of 
ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ�ǀĂƌŝĞĚ�ďĞƚǁĞĞŶ�ĚĂǇ�ϭϯ�ĂŶĚ�ĚĂǇ�ϭϰ͕�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�
ƚŚŽƐĞ�ƚǁŽ�ĚĂǇƐ�ǁĞƌĞ�ƉŽŽůĞĚ͘��ĂƚĂ�ŽŶ�ƐƉĞĐŝĮĐ�ƐƵďƐƚĂŶĐĞƐ�ĨŽƌ�ƉĂƟĞŶƚƐ�
ǁŚŽ�ĚŝĚ�ŶŽƚ�ƌĞĂĐŚ�ƚŚĞ�ĞŶĚƉŽŝŶƚƐ�ʹ�ŶĞŐĂƟǀĞ�ĨŽƌ�ƚŚĞ�ƐƵďƐƚĂŶĐĞ�ŽŶ�
ƚǁŽ�ĐŽŶƐĞĐƵƟǀĞ�ĚĂǇƐ�ŽĨ�ŵĞĂƐƵƌĞŵĞŶƚ�ŝŶ�Ăƚ�ůĞĂƐƚ�ƚǁŽ�ŵĂƚƌŝĐĞƐ�Žƌ�
ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ�ŽǀĞƌ�ϭϯͬϭϰ�ĚĂǇƐ�ʹ�ǁĂƐ�ŶŽƚ�ŝŶĐůƵĚĞĚ͘

�ůů� ŵĂƚĞƌŝĂůƐ� ĂŶĚ� ƐŽůǀĞŶƚƐ� ǁĞƌĞ� ŽĨ� >�D^� ŐƌĂĚĞ͘� �ŶĂůǇƟĐĂů�
ƐƚĂŶĚĂƌĚƐ� ǁĞƌĞ� ƉƵƌĐŚĂƐĞĚ� ĨƌŽŵ�DĞƌĐŬ� ;�ĂƌŵƐƚĂĚƚ͕� 'ĞƌŵĂŶǇͿ�
ĂŶĚ� >'�� ^ƚĂŶĚĂƌĚƐ� 'ŵď,� ;tĞƐĞů͕� 'ĞƌŵĂŶǇͿ͘� ^ŽůǀĞŶƚƐ� ŽĨ�
ĂŶĂůǇƟĐĂů�ŐƌĂĚĞ�ƉƵƌĐŚĂƐĞĚ�Ăƚ��Ăƌů�ZŽƚŚ�;<ĂƌůƐƌƵŚĞ͕�'ĞƌŵĂŶǇͿ�Žƌ�
DĞƌĐŬ�;�ĂƌŵƐƚĂĚƚ͕�'ĞƌŵĂŶǇͿ�ĂƐ�ǁĞůů�ĂƐ�ƵƌŝŶĞ�ĂŶĚ�ƐĞƌƵŵ�ĐŽŶƚƌŽůƐ�
ĨƌŽŵ���Y�^ĐŝĞŶĐĞ�'ŵď,�;ZŽƩĞŶďƵƌŐ͕�'ĞƌŵĂŶǇͿ�ĂŶĚ�DĞĚŝĐŚĞŵ�
;ZĞŶĚƐďƵƌŐ͕�'ĞƌŵĂŶǇͿ�ǁĞƌĞ�ƵƐĞĚ͘

�ĞƚĞĐƟŽŶ�ŽĨ�ĚƌƵŐƐ�ŝŶ�ƵƌŝŶĞ͗�hƌŝŶĞ�ĂŶĂůǇƐŝƐ�ǁĂƐ�ĐĂƌƌŝĞĚ�ŽƵƚ�ŽŶ�Ă�
^ŚŝŵĂĚǌƵ�>�D^�ϴϬϱϬ�ǁŝƚŚ�Ă�DƵůƟƉůĞ�ZĞĂĐƟŽŶ�DŽŶŝƚŽƌŝŶŐ�;DZDͿ�
ŵĞƚŚŽĚ�ǁŝƚŚ�ƚǁŽ�Žƌ�ƚŚƌĞĞ�ƚƌĂŶƐŝƟŽŶƐ�ĨŽƌ�ĞĂĐŚ�ĂŶĂůǇƚĞ͘���ůŝƋƵŝĚͬ
ůŝƋƵŝĚ�ĞǆƚƌĂĐƟŽŶ�ƉƌŽĐĞĚƵƌĞ�ǁĂƐ�ƵƟůŝǌĞĚ�ĨŽƌ�ƐĂŵƉůĞ�ƉƌĞƉĂƌĂƟŽŶ͘�
�ůů�ĚƌƵŐƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�ŽŶĞ�ĂŶĂůǇƐŝƐ�ƌƵŶ͘�DŽƐƚ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�
ĂƌĞ�ƋƵĂŶƟƚĂƟǀĞ͘�̂ ŽŵĞ�ĂŶĂůǇƚĞƐ�;ĂĐĞƚǇůĐŽĚĞŝŶĞ͕�K,ͲďƌŽŵĂǌĞƉĂŵ͕�
E,ͲĐůŽŶĂǌĞƉĂŵͿ� ǁĞƌĞ� ŵĞĂƐƵƌĞĚ� ƐĞŵŝƋƵĂŶƟƚĂƟǀĞůǇ͘� ϭϬϬ� ђů�
ƵƌŝŶĞ� ǁĂƐ� ŵŝǆĞĚ� ǁŝƚŚ� ϭϬ� ђů� ŝŶƚĞƌŶĂů� ƐƚĂŶĚĂƌĚ� ;ϱͲϱϬ� ŶŐͬŵů� ŽĨ�
ĞĂĐŚ�ĂŶĂůǇƚĞͿ͕�ϭϬ�ђů�ďƵīĞƌ͕�ϭϬ�ђů��'ͲƚƵƌďŽ�ƘͲŐůƵĐƵƌŽŶŝĚĂƐĞ�ĂŶĚ�
ϰϬ�ђů�ŵĞƚŚĂŶŽů͘� dŚĞ�ŵŝǆƚƵƌĞ�ǁĂƐ� ŝŶĐƵďĂƚĞĚ� ĨŽƌ� ϭϰ�Ś� Ăƚ� ϲϬ� Σ�͘�
�ŌĞƌ�ŝŶĐƵďĂƟŽŶ͕�Ϯϱ�ђů�ϯ�D�E,ϯ͕�ϭ͘ϲ�ŵů�ƐĂƚƵƌĂƚĞĚ�EĂ�ůͲƐŽůƵƟŽŶ�
ĂŶĚ�Ϯ�ŵů�ĞƚŚǇů�ĂĐĞƚĂƚĞͬĚŝĐŚůŽƌŵĞƚŚĂŶ� ;ϭ͗ϭͿ�ǁĞƌĞ�ĂĚĚĞĚ� ƚŽ� ƚŚĞ�
ƐĂŵƉůĞ�ŝŶ�Ă�ŐůĂƐƐ�ǀŝĂů͘�dŚĞ�ǀŝĂů�ǁĂƐ�ŵŝǆĞĚ�ŝŶ�ĂŶ�ŽǀĞƌŚĞĂĚ�ŵŝǆĞƌ�
for 10 min and then centrifuged for 5 min at 1500 rpm. The 
ƐƵƉĞƌŶĂƚĂŶƚ�ǁĂƐ�ƚƌĂŶƐĨĞƌƌĞĚ�ŝŶ�Ă�ƐĞƉĂƌĂƚĞ�ǀŝĂů͘�/Ŷ�Ă�ƐĞĐŽŶĚ�ƐƚĞƉ�
Ϯ�ŵů�ĞƚŚǇů�ĂĐĞƚĂƚĞͬĚŝĞƚŚǇůĞƚŚĞƌ�;ϭ͗ϭͿ�ǁĞƌĞ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ƌĞƐŝĚƵĞ�
in the original vial and mixed overhead for 10 min. Then, the 
ƐĂŵƉůĞ�ǁĂƐ� ĂŐĂŝŶ� ĐĞŶƚƌŝĨƵŐĞĚ� ĨŽƌ� ϱ�ŵŝŶ� Ăƚ� ϭϱϬϬ� ƌƉŵ� ĂŶĚ� ƚŚĞ�
ƐƵƉĞƌŶĂƚĂŶƚ�ŽĨ�ƚŚĞ�ƐĞĐŽŶĚ�ƐƚĞƉ�ǁĂƐ�ĂĚĚĞĚ�ƚŽ�ƚŚĞ�ƐƵƉĞƌŶĂƚĂŶƚ�ŽĨ�
ƚŚĞ�ĮƌƐƚ�ƐƚĞƉ͘�ϱϬ�ђů�ϭϬй�,ǇĚƌŽĐŚůŽƌŝĐ��ĐŝĚ�;,�ůͿ�ǁĂƐ�ĂĚĚĞĚ�ĂŶĚ�
ƚŚĞ�ƐĂŵƉůĞ�ǁĂƐ�ĚƌŝĞĚ�ƵŶĚĞƌ�ŶŝƚƌŽŐĞŶ�Ăƚ�ϯϳ�Σ�͘�dŚĞ�ƌĞƐŝĚƵĞ�ǁĂƐ�
ƐŽůǀĞĚ�ŝŶ�ϱϬ�ђů�ŵĞƚŚĂŶŽůͬǁĂƚĞƌ͘�ϱ�ђů�ŽĨ�ƚŚĞ�ƐĂŵƉůĞ�ǁĂƐ�ĂƉƉůŝĞĚ�
ŽŶ� Ă� ZĞƐƚĞŬ� ďŝƉŚĞŶǇů� ĐŽůƵŵŶ� ϭϱϬΎϯ�ŵŵ�Ϯ͘ϳ� ђů� ĂŶĚ� ƐĞƉĂƌĂƚĞĚ�
ǁŝƚŚ� Ă� ǁĂƚĞƌͲŵĞƚŚĂŶŽů� ŐƌĂĚŝĞŶƚ� ĐŽŶƚĂŝŶŝŶŐ� Ϭ͘ϭй� ĂĐĞƟĐ� ĂĐŝĚ�
ĂŶĚ�Ϯ�ŵŵŽů�ĂŵŵŽŶŝƵŵ�ĨŽƌŵĂƚĞ͘��ůƵĞŶƚ���ǁĂƐ�ĐŽŶƚĂŝŶŝŶŐ�ϭϬϬй�
ǁĂƚĞƌ�ĂŶĚ�ĞůƵĞŶƚ���ϭϬϬй�ŵĞƚŚĂŶŽů͘�dŚĞ�ĐŽůƵŵŶ�ǁĂƐ�ĮƌƐƚ�ŇƵƐŚĞĚ�
ǁŝƚŚ�ϭϬй�ĞůƵĞŶƚ���ĨŽƌ�Ϭ͘ϱ�ŵŝŶ͘�dŚĞƌĞĂŌĞƌ͕�ĂƐ�Ă� ůŝŶĞĂƌ�ŐƌĂĚŝĞŶƚ͕�
ƚŚĞ�ƉĞƌĐĞŶƚĂŐĞ�ŽĨ�ĞůƵĞŶƚ���ǁĂƐ�ŝŶĐƌĞĂƐĞĚ�ŝŶ�Ă�ĮƌƐƚ�ƐƚĞƉ�ƚŽ�ϰϬй�Ăƚ�
Ϯ͘ϱ�ŵŝŶ͕�ŝŶ�Ă�ƐĞĐŽŶĚ�ƐƚĞƉ�ƚŽ�ϵϬй���ĂŌĞƌ�ϱ͘ϱ�ŵŝŶ�ĂŶĚ�ŚĞůĚ�ƵŶƟů�ϴ͘ϱ�
ŵŝŶ͘��ŌĞƌ�ϵ�ŵŝŶƵƚĞƐ�ƚŚĞ�ĞůƵĞŶƚ�ĐŽŶƚĂŝŶĞĚ�ϭϬй���ĂŐĂŝŶ�ƵŶƟů�ƚŚĞ�
ŵĞƚŚŽĚ�ĞŶĚĞĚ�Ăƚ�ϭϬ�ŵŝŶƵƚĞƐ͘�dŚĞ�ŇŽǁ�ĚĞĐƌĞĂƐĞĚ�ĨƌŽŵ�Ϭ͘ϯϱ�ŵůͬ
ŵŝŶ�ƚŽ�Ϭ͘Ϯ�ŵůͬŵŝŶ�ĂŌĞƌ�ϵ�ŵŝŶƵƚĞƐ͘�dŚĞ�ŵĞƚŚŽĚ�ƚĂƌŐĞƚ�ĂŶĂůǇƚĞƐ�
ǁĞƌĞ�ĂĐĐƌĞĚŝƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ��/E��E�/^K�ϭϳϬϮϱ�ƌĞŐƵůĂƟŽŶƐ͘

�ĞƚĞĐƟŽŶ� ŽĨ� ĚƌƵŐƐ� ŝŶ� ŽƌĂů� ŇƵŝĚ͗� dŚĞ� ƐĂŵƉůĞƐ� ǁĞƌĞ� ĐŽůůĞĐƚĞĚ�
ǁŝƚŚ� ƚŚĞ� ŽƌĂů� ŇƵŝĚ� ĐŽůůĞĐƟŽŶ� ƐǇƐƚĞŵ� ;'ƌĞŝŶĞƌ� �ŝŽ� KŶĞ� 'ŵď,͕�
<ƌĞŵƐŵƵŶƐƚĞƌ͕� �ƵƐƚƌŝĂͿ͘� dŚĞ� ƉĂƌƟĐƵůĂƌ� ĂĚǀĂŶƚĂŐĞ� ŽĨ� ƚŚŝƐ� Ŭŝƚ� ŝƐ�
ƚŚĞ�ĂĐƟǀĞ�ƐƟŵƵůĂƟŽŶ�ŽĨ�ƐĂůŝǀĂƌǇ�ŇŽǁ�ďǇ�Ă�ƐĂŵƉůŝŶŐ�ŇƵŝĚ�ǁŚŝĐŚ�
ŝƚƐĞůĨ�ŝƐ�ĂŶ�ĂƋƵĞŽƵƐ�ƐŽůƵƟŽŶ�ĐŽŶƚĂŝŶŝŶŐ�ĐŝƚƌŝĐ�ĂĐŝĚ�ĂŶĚ�ƚŚĞ�ƚĞƌŶĂƌǇ�
ĚǇĞ�ƚĂƌƚƌĂǌŝŶĞ͕�ďƵīĞƌĞĚ�ƚŽ�Ɖ,�ϰ͘Ϯ͘��ƵƌŝŶŐ�ŽƵƌ� ŝŶǀĞƐƟŐĂƟŽŶ�ƚŚĞ�
ƉƌŽďĂŶĚƐ�ƌŝŶƐĞĚ�ƚŚĞŝƌ�ŵŽƵƚŚ�ǁŝƚŚ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ŇƵŝĚ�ĨŽƌ�Ă�ƉĞƌŝŽĚ�
ŽĨ�ŽŶĞ�ƚŽ�ƚǁŽ�ŵŝŶƵƚĞƐ͘��ŌĞƌ�ƐƉŝƫŶŐ�ŝƚ�ŽƵƚ�ŝŶƚŽ�Ă�ĐŽůůĞĐƟŽŶ�ĐƵƉ͕�
ƚŚĞ� ƐĂŵƉůĞ�ǁĂƐ� ƚƌĂŶƐĨĞƌƌĞĚ� ƚŽ� ĞǀĂĐƵĂƚĞĚ� ƚƵďĞƐ�ǁŚĞƌĞ� ƐŽĚŝƵŵ�
ĂǌŝĚĞ�ǁĂƐ�ĂĚĚĞĚ�ĂƐ�Ă�ƉƌĞƐĞƌǀĂƟǀĞ͘�^ŝŶĐĞ�ƚŚĞ�ƐĂŵƉůŝŶŐ�ŇƵŝĚ�ǁĂƐ�
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Analyte hƌŝŶĞ͗�ůŝŵŝƚ�ŽĨ�ĚĞƚĞĐƟŽŶ �ĂƉŝůůĂƌǇ�ďůŽŽĚ͗�ĐƵƚ�Žī KƌĂů�ŇƵŝĚ͗�ĐƵƚ�Žī
Morphine 0.4 1.0 0.5
Codeine Ϭ͘ϳϲ 1.0 0.5
6-MAM ϭ͘ϳϱ 1.0 Ϭ͘Ϯϱ

Acetylcodeine Ϭ͘Ϯϵ 1.0 Ϭ͘Ϯϱ
THC-COOH 0.6 1.0 -

THC 1.0 1
Benzoylecgonine 1.65 1.0 0.5

Cocaine 1.0 0.5
Diazepam 0.5 1.0 0.5

Nordiazepam ϭ͘Ϯϲ 1.0 0.5
Oxazepam 0.3 1.0 0.5

Temazepam 0.93 1.0 0.5
NH-Clonazepam Ϯ͘ϲϭ 1.0 0.5

Clonazepam 1.0
Bromazepam 1.0 0.5

OH-Bromazepam 3.09 - -
NH-Flunitrazepam 0.16 0.1 0.5

Flunitrazepam 1.0 0.5
Amphetamine 0.68 1.0 5

Methamphetamine 0.11 1.0 5
MDA 0.19 1.0 5

MDMA 0.13 1.0 5

dĂďůĞ�Ϯ͗�>ĞǀĞů�ŽĨ�ĚĞƚĞĐƟŽŶ�;ŶŐͬŵůͿ�ŽĨ�ƚŚĞ�ƚĞƐƚĞĚ�ĂŶĂůǇƚĞƐ�ŝŶ�ƵƌŝŶĞ�ĂŶĚ�ĐƵƚ�Žī�;ŶŐͬŵůͿ�ĨŽƌ�ƚŚĞ�ƚĞƐƚĞĚ�ĚƌƵŐƐ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘��ŶĂůǇƚĞƐ�
ǁŝƚŚ�ŶŽ�ǀĂůƵĞ�ŝŶ�ŽŶĞ�Žƌ�ŵŽƌĞ�ŵĂƚƌŝĐĞƐ�ǁĞƌĞ�ŶŽƚ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚŝƐ�ŵĂƚƌŝǆ͘

ƉĂƌƚ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞ͕�ƚŚĞ�ƉƌŽƉŽƌƟŽŶ�ŽĨ�ƐĂůŝǀĂ�ǁĂƐ�ĚĞƚĞƌŵŝŶĞĚ�ŝŶ�ƚŚĞ�
laboratory by photometry. BĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ĨƌĞƋƵĞŶƚ�ŽĐĐƵƌƌĞŶĐĞ�
ŽĨ� ǀĞƌǇ� ǀŝƐĐŽƵƐ� ĂŶĚ� ƐŽŵĞƟŵĞƐ� ƐůŝŵǇ� ƐĂŵƉůĞƐ͕� ĞǆƚƌĂĐƟŽŶ� via a 
ƐŽůŝĚ� ƉŚĂƐĞ� ĂƉƉĞĂƌĞĚ� ŵŽƌĞ� ƐƵŝƚĂďůĞ� ŚĞƌĞ� ƚŚĂŶ� Ă� ůŝƋƵŝĚͬůŝƋƵŝĚ�
ĞǆƚƌĂĐƟŽŶ͘�dŚĞ�ƐĞůĞĐƚĞĚ�ƐŽůŝĚ�ƉŚĂƐĞ͕�/ƐŽůƵƚĞ�,�y͕�ϯϬϬ�ŵŐ�;�ŝŽƚĂŐĞ͕�
hƉƉƐĂůĂ͕�^ǁĞĚĞŶͿ͕�ĐŽŶƚĂŝŶĞĚ�ƚǁŽ�ĐŽŵƉŽŶĞŶƚƐ�ĨŽƌ�ƚŚĞ�ƌĞƚĞŶƟŽŶ�
ŽĨ�ŶĞƵƚƌĂů�ĂŶĚ�ƐůŝŐŚƚůǇ�ďĂƐŝĐ�ƐƵďƐƚĂŶĐĞƐ͘�dŚĞ�ƐŽůŝĚ�ƉŚĂƐĞ�ǁĂƐ�ĮƌƐƚ�
ĐŽŶĚŝƟŽŶĞĚ�ǁŝƚŚ�ϭ�ŵ>�ŽĨ�ŵĞƚŚĂŶŽů�ĂŶĚ�ĞƋƵŝůŝďƌĂƚĞĚ�ƚŽ�Ɖ,�ϰ�ǁŝƚŚ�
ϭ�ŵ>� ĂŵŵŽŶŝƵŵ� ĨŽƌŵĂƚĞ�ďƵīĞƌ� ;ϯϴϬ�ŵŐͬ>�ǁŝƚŚ� Ϭ͘Ϭϭй� ĨŽƌŵŝĐ�
ĂĐŝĚͿ͘�ϭ�ŵ>�ƐĂŵƉůĞ�ǁĂƐ�ĂĚĚĞĚ�ǁŝƚŚ�ĚĞƵƚĞƌĂƚĞĚ�ƐƚĂŶĚĂƌĚƐ� ;>'��
ĂŶĚ�>ŝƉŽŵĞĚͿ�ĂŶĚ�ĚŝůƵƚĞĚ�ǁŝƚŚ�ϭ�ŵ>�ĂŵŵŽŶŝƵŵ�ĨŽƌŵĂƚĞ�ďƵīĞƌ�
ŝŶ� Ϯ�ŵ>� �ƉƉĞŶĚŽƌĨ� ƚƵďĞƐ͕�ŵŝǆĞĚ� ĂŶĚ� ƚŚĞŶ� ĐĞŶƚƌŝĨƵŐĞĚ� ;ϱ�ŵŝŶ͕�
ϭϰϬϬϬ�ƌƉŵͿ͘�dŚĞ�ƐŽůŝĚ�ƉŚĂƐĞ�ǁĂƐ�ůŽĂĚĞĚ�ǁŝƚŚ�ƚŚĞ�ƐĂŵƉůĞ͕�ǁŚŝĐŚ�
ŝƐ�ƐůŽǁůǇ�ĨŽƌĐĞĚ�ƚŚƌŽƵŐŚ�ƚŚĞ�ĐŽůƵŵŶ�ďĞĚ�ďǇ�ŽǀĞƌƉƌĞƐƐƵƌĞ�;hd�͕�
WŽƐŝƟǀĞ�WƌĞƐƐƵƌĞ�DĂŶŝĨŽůĚ͕�ƵƉ�ƚŽ�ϴϬϬ�ŬWĂ͕�Ϭ͘ϱ�ŵ>ͬŵŝŶͿ͘�dŚŝƐ�ǁĂƐ�
ĨŽůůŽǁĞĚ�ďǇ�ƚǁŽ�ǁĂƐŚĞƐ�ǁŝƚŚ�ϭ�ŵ>�ŽĨ�ĂŵŵŽŶŝƵŵ�ĨŽƌŵĂƚĞ�ďƵīĞƌ�
and 3 mL of a 1:1 mixture of methanol and ammonium formate 
ďƵīĞƌ͘�dŚĞ�ĐŽůƵŵŶ�ďĞĚ�ǁĂƐ�ĚƌŝĞĚ�ǁŝƚŚ�ŚŝŐŚ�ŶŝƚƌŽŐĞŶ�ŇŽǁ�ĨŽƌ�ϱ�
ŵŝŶ͘�dŚĞ�ĂŶĂůǇƚĞƐ�ǁĞƌĞ�ĞǆƚƌĂĐƚĞĚ�ĨƌŽŵ�ƚŚĞ�ƐŽůŝĚ�ƉŚĂƐĞ�ďǇ�ϭ�ŵ>�
ŽĨ�ŵĞƚŚĂŶŽů�ǁŝƚŚ�ϱй�ĂŵŵŽŶŝĂ�;DĞƌĐŬ͕�Ϯϱ�й͕�ĨŽƌ�ĂŶĂůǇƐŝƐͿ͘�dŚĞ�
ĞǆƚƌĂĐƚ�ǁĂƐ�ĞǀĂƉŽƌĂƚĞĚ�ƚŽ�ĚƌǇŶĞƐƐ�Ăƚ�ϰϬ�Σ��ĂŶĚ�ŐĞŶƚůĞ�ŶŝƚƌŽŐĞŶ�
ŇŽǁ�ĂŶĚ�ƚŚĞŶ�ƚĂŬĞŶ�ƵƉ�ǁŝƚŚ�ϭϬϬ�ђ>�ŽĨ�Ă�ŵŝǆƚƵƌĞ�ŽĨ�ĂŵŵŽŶŝƵŵ�
ĨŽƌŵĂƚĞ� ďƵīĞƌ� ĂŶĚ� DĞK,� ;ϲϬ͗ϰϬͿ� ĂŶĚ� ĐĞŶƚƌŝĨƵŐĞĚ� ŝŶ� ϭ͘ϱ� ŵ>�
ƌĞĂĐƟŽŶ�ƌƵďĞƐ�;ϱ�ŵŝŶ͕�ϭϰϬϬϬ�ƌƉŵͿ͘�WĂƌƚ�ŽĨ�ƚŚĞ�ĞǆƚƌĂĐƚ�ǁĂƐ�ƵƐĞĚ�
for analysis and the remainder is stored in the refrigerator in 
ŽƌĚĞƌ�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ĐĂƌƌǇ�ŽƵƚ�Ă�ƌĞŝŶũĞĐƟŽŶ�ŝŶ�ĐĂƐĞ�ŽĨ�ĂŶǇ�ƉŽƐƐŝďůĞ�
ĐĂƌƌǇͲŽǀĞƌ͘�ϱ�ђ>�ǁĞƌĞ�ŝŶũĞĐƚĞĚ�ŝŶƚŽ�ƚŚĞ�>�ͬD^D^�ŝŶƐƚƌƵŵĞŶƚ͘

�ůů�ĂŶĂůǇƚĞƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ďǇ� ůŝƋƵŝĚ�ĐŚƌŽŵĂƚŽŐƌĂƉŚǇ�;�ŐŝůĞŶƚ͕�
ϭϮϲϬ� /ŶĮŶŝƚǇ� //Ϳ� ĐŽƵƉůĞĚ� ƚĂŶĚĞŵ� ŵĂƐƐ� ƐƉĞĐƚƌŽŵĞƚƌǇ� ;�ŐŝůĞŶƚ͕�
ϲϰϳϬ��Ϳ͘�dŚĞ�ĂŶĂůǇƚĞƐ�ǁĞƌĞ�ƐĞƉĂƌĂƚĞĚ�ďǇ�Ă�ŐƌĂĚŝĞŶƚ�ƐƚĂƌƟŶŐ�ǁŝƚŚ�
ϵϱй�ŽĨ�ĂŶ�ĂƋƵĞŽƵƐ�ĂŵŵŽŶŝƵŵ�ĨŽƌŵĂƚĞ�ƐŽůƵƟŽŶ�;ϯϴϬ�ŵŐͬ>͕�Ϭ͘Ϭϭй�

ĨŽƌŵŝĐ� ĂĐŝĚͿ� ƚŽ� ϭϬϬй� ŽĨ� ĂĐĞƚŽŶŝƚƌŝůĞ� ;�Ăƌů� ZŽƚŚ͕� ,W>�� ĚĞŐƌĞĞͿ�
ǁŝƚŚ�Ϭ͘Ϭϭй�ĨŽƌŵŝĐ�ĂĐŝĚ�ŽǀĞƌ�ϭϬ�ŵŝŶ�ŽŶ�ĂŶ�ĂŶĂůǇƟĐĂů�ƐĞƉĂƌĂƟŽŶ�
ĐŽůƵŵŶ� ;�ŐŝůĞŶƚ͕� �ŽƌďĂǆ��ĐůŝƉƐĞ�WůƵƐ��ϭϴ͕�ϭϬϬ�ŵŵ�п�Ϯ͘ϭ�ŵŵ�п�
ϭ͘ϴ�ђŵͿ͘�dŚĞ�ŵŽůĞĐƵůĞƐ�ǁĞƌĞ�ŝŽŶŝǌĞĚ�ďǇ�ĞůĞĐƚƌŽƐƉƌĂǇ�ŝŽŶŝǌĂƟŽŶ�
;�^/Ϳ�ŝŶ�ƉŽƐŝƟǀĞ�ŵŽĚĞ͘�&Žƌ�ƚŚŝƐ�ƉƵƌƉŽƐĞ͕�ƚŚĞ�ƉĂƌĂŵĞƚĞƌƐ�ŽĨ�ƚŚĞ��^/�
ƐŽƵƌĐĞ�ǁĞƌĞ�ŽƉƟŵŝǌĞĚ�ĨŽƌ�ƚŚĞ�ŝŽŶŝǌĂƟŽŶ�ŽĨ�d,�͘��ƚ� ůĞĂƐƚ�ƚŚƌĞĞ�
D^ͬD^�ƚƌĂŶƐŝƟŽŶƐ�ǁĞƌĞ�ƌĞĐŽƌĚĞĚ͘

dŚĞ�ŵĞƚŚŽĚ�ƚĂƌŐĞƚ�ĂŶĂůǇƚĞƐ�ǁĞƌĞ�ĂĐĐƌĞĚŝƚĞĚ�ĂĐĐŽƌĚŝŶŐ�ƚŽ��/E��E�
/^K�ϭϳϬϮϱ�ƌĞŐƵůĂƟŽŶƐ͘

�ĞƚĞĐƟŽŶ�ŽĨ�ĚƌƵŐƐ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͗�The capillary blood samples 
ǁĞƌĞ� ĐŽůůĞĐƚĞĚ� ĨƌŽŵ� ƚŚĞ� ĮŶŐĞƌ� ƉĂĚ� ŽĨ� ƌŝŶŐ� Žƌ� ŵŝĚĚůĞ� ĮŶŐĞƌ͘�
WƌŝŽƌ�ƚŽ�ƚŚĞ�ĮŶŐĞƌ�ƉƌŝĐŬ�ƚŚĞ�ĮŶŐĞƌ�ǁĂƐ�ǁŝƉĞĚ�ǁŝƚŚ�Ă�ĚŝƐŝŶĨĞĐƚĂŶƚ�
ƐŽůƵƟŽŶ� ĐŽŶƚĂŝŶŝŶŐ� ĞƚŚĂŶŽů͘� �ŌĞƌ� ƚŚĂƚ͕� ϮϬ� ђů� ŽĨ� ƐĂŵƉůĞ� ǁĞƌĞ�
ƚĂŬĞŶ�ƚǁŝĐĞ�ĞĂĐŚ�ƟŵĞ�ƵƐŝŶŐ�ĂŶ���d��ĐŽĂƚĞĚ�DŝŶŝǀĞƩĞΠ�;^ĂƌƐƚĞĚƚ͕�
EƺŵďƌĞĐŚƚ͕� 'ĞƌŵĂŶǇͿ͘� dŚĞ� ƐĂŵƉůĞ� ǀŽůƵŵĞ� ǁĂƐ� ƐƵďƐĞƋƵĞŶƚůǇ�
ƚƌĂŶƐĨĞƌƌĞĚ�ŝŶƚŽ�Ă�ϭ͘ϱ�ŵ>�ƌĞĂĐƟŽŶ�ǀŝĂů�ĂŶĚ�ƐĞŶƚ�ƚŽ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ�
via postal service. The sample arrived dried in most cases. The 
ƌĞƐŝĚƵĞ�ǁĂƐ�ĚŝƐƐŽůǀĞĚ�ďǇ�ϭ�ŵŝŶ�ǀŽƌƚĞǆŝŶŐ�ǁŝƚŚ�ϮϮϬ�ђ>�ĂĐĞƚŽŶŝƚƌŝůĞ�
ĂŶĚ� ϭϬ� ђ>� ĚĞƵƚĞƌĂƚĞĚ� ŝŶƚĞƌŶĂů� ƐƚĂŶĚĂƌĚ� ŝŶ� ŵĞƚŚĂŶŽů͘� /ŶƚĞƌŶĂů�
ƐƚĂŶĚĂƌĚ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ǁĞƌĞ� ĐŚŽƐĞŶ� ƚŽ� ďĞ� ϱϬй� ďĞůŽǁ� ĐƵƚ�
Žī� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŝŶ� ǁŚŽůĞ� ďůŽŽĚ͘� �ŌĞƌ� ĐĞŶƚƌŝĨƵŐĂƟŽŶ� ƚŚĞ�
ƐƵƉĞƌŶĂƚĂŶƚ� ǁĂƐ� ƚƌĂŶƐĨĞƌƌĞĚ� ŝŶƚŽ� Ă� ϵϲ� ǁĞůů� ŵŝĐƌŽͲƟƚĞƌ� ƉůĂƚĞ�
ǁŚĞƌĞ�ϭϬ�ђ>�ĞƚŚǇůĞŶĞ�ŐůǇĐŽů�ŚĂƐ�ďĞĞŶ�ƉƌĞǀŝŽƵƐůǇ�ĂĚĚĞĚ�ƚŽ�ĞĂĐŚ�
ĐĂǀŝƚǇ͘�^ƵďƐĞƋƵĞŶƚůǇ͕�ĞǀĂƉŽƌĂƟŽŶ�ǁĂƐ�ƉĞƌĨŽƌŵĞĚ�ǁŝƚŚŝŶ�ϲϬ�ŵŝŶ�
Ăƚ�ϯϬΣ��ǁŝƚŚ� ƚŚĞ�ƉůĂƚĞ�ƉŽƐŝƟŽŶĞĚ� ŝŶƚŽ�Ă�ĐĞŶƚƌŝĨƵŐĂů�ĞǀĂƉŽƌĂƚŽƌ�
;�ƉƉĞŶĚŽƌĨ� �'͕� ,ĂŵďƵƌŐͿ͘� dŚĞ� ƌĞŵĂŝŶŝŶŐ� ĞƚŚǇůĞŶĞ� ŐůǇĐŽů� ǁĂƐ�
ƐŽůǀĞĚ�ǁŝƚŚ�ϴϬ�ђů�ǁĂƚĞƌ�ĂŶĚ�ϭϬ�ђů�ŵĞƚŚĂŶŽů͘��ŌĞƌ�ǀŽƌƚĞǆŝŶŐ�ƚŚĞ�
ƉůĂƚĞ�ϭϬ�ђů�ŽĨ�ƚŚĞ�ƐĂŵƉůĞ�ǁĂƐ�ŝŶũĞĐƚĞĚ�ŝŶƚŽ�ĂŶ�ƵůƚƌĂƉĞƌĨŽƌŵĂŶĐĞ�
ůŝƋƵŝĚ� ĐŚƌŽŵĂƚŽŐƌĂƉŚǇͲƚĂŶĚĞŵ� ŵĂƐƐ� ƐƉĞĐƚƌŽŵĞƚƌǇ� ;hW>�ͲD^ͬ
D^Ϳ�ƐǇƐƚĞŵ�ĐŽŶƐŝƐƟŶŐ�ŽĨ�ĂŶ�hW>��/Ͳ�ůĂƐƐ�ĐŽŶŶĞĐƚĞĚ�ƚŽ�ĂŶ�yĞǀŽ�
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dYͲy^� ;ďŽƚŚ� tĂƚĞƌƐ� 'ŵď,͕� �ƐĐŚďŽƌŶ͕� 'ĞƌŵĂŶǇͿ� ŽƉĞƌĂƟŶŐ� ŝŶ�
ƐĞůĞĐƚĞĚ� ƌĞĂĐƟŽŶ� ŵŽŶŝƚŽƌŝŶŐ� ;^ZDͿ� ĂŶĚ� ƉŽƐŝƟǀĞ� ŝŽŶŝǌĂƟŽŶ�
ŵŽĚĞ͘� ^ĞƉĂƌĂƟŽŶ� ǁĂƐ� ĐŽŶĚƵĐƚĞĚ� ŽŶ� ĂŶ� ��Yh/dz� hW>�Π� ��,�
WŚĞŶǇů� ϭ͘ϳ� ђŵ͕� Ϯ͘ϭ� ŵŵ� ǆ� ϭϬϬ� ŵŵ� ĐŽůƵŵŶ� ;tĂƚĞƌƐ� 'ŵď,͕�
�ƐĐŚďŽƌŶ͕�'ĞƌŵĂŶǇͿ�ǁŝƚŚŝŶ�ϭϭͲŵŝŶƵƚĞ�ŐƌĂĚŝĞŶƚ�ĞůƵƟŽŶ͕�ĨŽůůŽǁĞĚ�
ďǇ�Ă�Ϭ͘ϱͲŵŝŶƵƚĞ�ƌĞͲĞƋƵŝůŝďƌĂƟŽŶ�ƐƚĞƉ͘�DŽďŝůĞ�ƉŚĂƐĞ���ĐŽŶƐŝƐƚĞĚ�
ŽĨ�ϮϬ�ŵD�ĂŵŵŽŶŝĂ�ĨŽƌŵĂƚĞ�ǁŝƚŚ�Ϭ͘ϭй�ĨŽƌŵŝĐ�ĂĐŝĚ�ĂŶĚ�ŵŽďŝůĞ�
ƉŚĂƐĞ���ǁĂƐ�ŵĞƚŚĂŶŽů�ǁŝƚŚ�Ϭ͘ϭй�ĨŽƌŵŝĐ�ĂĐŝĚ͘�dŚƌĞĞ�ƚƌĂŶƐŝƟŽŶƐ�
ǁĞƌĞ�ƌĞĐŽƌĚĞĚ�ĨŽƌ�Ăůů�ĂŶĂůǇƚĞƐ�ĂŶĚ�ƚǁŽ�ƚƌĂŶƐŝƟŽŶƐ�ĨŽƌ�ƚŚĞ�ŝŶƚĞƌŶĂů�
ƐƚĂŶĚĂƌĚƐ͘�dŚĞ�ŵĞƚŚŽĚ�ƚĂƌŐĞƚƐ�ϲϱ�ĂŶĂůǇƚĞƐ�ĂŶĚ�ǁĞƌĞ�ĂĐĐƌĞĚŝƚĞĚ�
ĂĐĐŽƌĚŝŶŐ�ƚŽ��/E��E�/^K�ϭϱϭϴϵ�ƌĞŐƵůĂƟŽŶƐ͘

ZĞƐƵůƚƐ
dŚĞ�ƌĞƐƵůƚƐ�ŽĨ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŵĂƚƌŝĐĞƐ�ǁĞƌĞ�ƐĞƉĂƌĂƚĞůǇ�ĐŽŵƉĂƌĞĚ�
for each analyte.

dĂďůĞ� ϭ� ƐŚŽǁƐ� Ă� ĐŽŵƉĂƌŝƐŽŶ� ŽĨ� ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ� ĨŽƌ� ƚŚĞ� ƚŚƌĞĞ�
ŵĂƚƌŝĐĞƐ�ŽǀĞƌ�ƚŚĞ�ϭϰ�ĚĂǇƐ�ŽĨ�ŝŶǀĞƐƟŐĂƟŽŶ͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�
ƌĞƐƵůƚƐ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ĂŶĚ�ƚŚĞ�ƵƐĞĚ�ĐƵƚ�Žī�ǁĂƐ�ƐƉĞĐŝĮĞĚ͘�DŽƌĞŽǀĞƌ͕�
ƚŚĞ� ŶƵŵďĞƌƐ� ŽĨ� ƉĂƟĞŶƚƐ� ǁŚŽ� ǁĞƌĞ� ƉŽƐŝƟǀĞ� ƚŚĞ� ĮƌƐƚ� ĚĂǇ� ĂŶĚ�
ŶĞŐĂƟǀĞ�Ăƚ�ĚĂǇ�ƚŚƌĞĞ�ĂŶĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ƚŚĞ�ůĂƐƚ�
ĚĂǇ�ǁĞƌĞ�ůŝƐƚĞĚ͘�/Ĩ�ŶŽ�ƉĂƟĞŶƚ�ǁĂƐ�ƉŽƐŝƟǀĞ�ƚŚĞ�ůĂƐƚ�ĚĂǇ͕�ƚŚĞ�ĚĂǇ�
ǁĂƐ�ƐƉĞĐŝĮĞĚ�ǁŚĞŶ�Ăƚ�Ă�ŵŝŶŝŵƵŵ�ŽŶĞ�ƉĂƟĞŶƚ�ǁĂƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�
ƚŚĞ�ĂŶĂůǇƚĞ͘��ĞĐĂƵƐĞ�ŽĨ�ƚŚĞ�ŚŝŐŚ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ�ĂŶĚ�ůŽŶŐ�ĚĞƚĞĐƟŽŶ�
ƟŵĞƐ� ĨŽƌ� ƵƌŝŶĞ� ƵƐŝŶŐ� ƚŚĞ� ůĞǀĞů� ŽĨ� ĚĞƚĞĐƟŽŶ͕� ƚŚĞ� ƉŽƐŝƟǀĞ� ƌĂƚĞƐ�
ĨŽƌ� Ă� ŚŝŐŚĞƌ� ĐƵƚ� Žī�ǁĞƌĞ� ĂůƐŽ� ŝŶǀĞƐƟŐĂƚĞĚ͘� dŚĞ� ůŽǁĞƌ� ůĞǀĞů� ŽĨ�
ƋƵĂŶƟĮĐĂƟŽŶ�ŽĨ�ƚŚĞ�'ĞƌŵĂŶ�ĐŚĞŵŝĐĂů�ƚŽǆŝĐŽůŽŐŝĐĂů�ŝŶǀĞƐƟŐĂƟŽŶ�
;�ŚĞŵŝƐĐŚͲdŽǆŝŬŽůŽŐŝƐĐŚĞ� hŶƚĞƌƐƵĐŚƵŶŐ͕� �dhͿ� ĐƌŝƚĞƌŝĂ� ŽĨ� ƚŚĞ�
ŵĞĚŝĐĂů�ƉƐǇĐŚŽůŽŐŝĐĂů� ŝŶǀĞƐƟŐĂƟŽŶ�ƉƌŽŐƌĂŵ� ĨŽƌ� ƌĞĐŽǀĞƌŝŶŐ� ƚŚĞ�
ĚƌŝǀĞƌΖƐ� ůŝĐĞŶƐĞ�ĂŌĞƌ�ĚƌŝǀŝŶŐ�ƵŶĚĞƌ�ĚƌƵŐ�ŝŶŇƵĞŶĐĞ�;�dh�ĐƌŝƚĞƌŝĂͿ�
΀ϭϵ΁�ǁĂƐ�ƵƐĞĚ�ĂƐ�ĂŶ�ĂůƚĞƌŶĂƟǀĞ�ƵƌŝŶĞ�ĐƵƚ�Žī͘� /Ŷ�ĐŽŵƉĂƌŝƐŽŶ�ƚŽ�
ƚŚĞ� >�D^ͬD^� ƚĞƐƟŶŐ� ƚŚĞ� ƉŽƉƵůĂƌ� ĞŶǌǇŵĞ� ŝŵŵƵŶŽĂƐƐĂǇ� ǁĂƐ�
ĞǀĂůƵĂƚĞĚ͘�dŚĞ��D/d�ĚƌƵŐ�ƚĞƐƚƐ�ďǇ�^ŝĞŵĞŶƐ�ŚĂǀĞ�ďĞĞŶ�ƵƐĞĚ�ǁŝƚŚ�
ƚŚĞ�ŵĂŶƵĨĂĐƚƵƌĞƐ�ƌĞĐŽŵŵĞŶĚĞĚ�ĐƵƚ�ŽīƐ͘

dŚĞ�ƌĞƐƵůƚƐ�ĨŽƌ�d,��Žƌ�d,�Ͳ�KK,͕�ƌĞƐƉĞĐƟǀĞůǇ͕�ƌĞŐĂƌĚŝŶŐ�ƵƌŝŶĞ�
ǁŝƚŚ� >�D^ͬD^� ĂŶĚ� Ă� ϭϬ� ŶŐͬŵů� ĐƵƚ� Žī͕� ĞŶǌǇŵĞ� ŝŵŵƵŶŽĂƐƐĂǇ�
;�/�Ϳ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĞƌĞ�ƐŝŵŝůĂƌ� ƚŚĞ�ĮƌƐƚ�ϯ�ĚĂǇƐ͘��ŌĞƌ�ϭϰ�
ĚĂǇƐ�ƚŚĞ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ�ŝŶ�ƵƌŝŶĞ�ǁĞƌĞ�ŚŝŐŚĞƌ͕�ĞǀĞŶ�ǁŝƚŚ��/�͕�ƚŚĂŶ�
ŝŶ�ƚŚĞ�ŽƚŚĞƌ�ŵĂƚƌŝĐĞƐ͘�dŚĞ�ĚĞƚĞĐƟŽŶ�ƌĂƚĞƐ�ĂŶĚ�ƟŵĞ�ŝŶ�ŽƌĂů�ŇƵŝĚ�
ǁĞƌĞ�ůŽǁĞƌ�ƚŚĂŶ�ĨŽƌ�ƚŚĞ�ŽƚŚĞƌ�ŵĂƚƌŝĐĞƐ͘�dŚĞ�ůĂƐƚ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚ�ŝŶ�
ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ĚĞƚĞĐƚĞĚ�ĂŌĞƌ�ƚŚƌĞĞ�ĚĂǇƐ͘�dŚĞ�^ͬWͲƌĂƟŽ�ĨŽƌ�d,��ŝƐ�
Ϭ͘Ϭϯ͕�ƐŽ�ƚŚŝƐ�ƌĞƐƵůƚ�ǁĂƐ�ĞǆƉĞĐƚĞĚ�΀ϮϬ΁͘

�ŽĐĂŝŶĞ� Žƌ� ŝƚƐ� ŵĞƚĂďŽůŝƚĞ� ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ� ƐŚŽǁ� ĐŽŵƉĂƌĂďůĞ�
ĚĞƚĞĐƟŽŶ�ƟŵĞƐ�ĂŶĚ�ƌĂƚĞƐ�ĨŽƌ�Ăůů�ƚŚĞ�ŵĂƚƌŝĐĞƐ͘�dŚĞ�ŚŝŐŚĞƐƚ�ƉŽƐŝƟǀĞ�
ƌĂƚĞƐ�ǁĞƌĞ� ĨŽƵŶĚ� ĨŽƌ�ƵƌŝŶĞ� ŝĨ� ƚŚĞ� >ŝŵŝƚ�ŽĨ��ĞƚĞĐƟŽŶ� ;>K�Ϳ�ǁĂƐ�
ĂƉƉůŝĞĚ͘�ϲ�ŽĨ�ƚŚĞ�ϭϴ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ǁŚŽ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŽŶ�ƚŚĞ�
ĮƌƐƚ�ĚĂǇ�ǁĞƌĞ�ĞǀĞŶ�ƉŽƐŝƟǀĞ�ĨŽƌ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ĂŌĞƌ�ϭϰ�ĚĂǇƐ͘�
dŚĞ�^ͬWͲƌĂƟŽ�ĨŽƌ�ĐŽĐĂŝŶĞ�ŝƐ�ϭ͕�ƐŽ�ƚŚĞ�ĮŶĚŝŶŐƐ�ǁĞƌĞ�ƉůĂƵƐŝďůĞ�΀ϮϬ΁͘

Ϯϯ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ŵŽƌƉŚŝŶĞ�ƉŽƐŝƟǀĞ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ŝŶ�Ăůů�ŵĂƚƌŝĐĞƐ͘�
WŽƐŝƟǀĞ�ŵŽƌƉŚŝŶĞ�ƌĞƐƵůƚƐ�ƚŚĞ�ůĂƐƚ�ĚĂǇ�ŝŶ�ƵƌŝŶĞ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�
ĐŽƵůĚ�ďĞ�ĨŽƵŶĚ͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ĂŌĞƌ�ϯ�ĂŶĚ�ŵŽƌĞ�
ĚĂǇ�ǁĂƐ�ůŽǁĞƌ�ĨŽƌ�ŽƌĂů�ŇƵŝĚ͕�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ĞǆƉůĂŝŶĞĚ�ďǇ�ƚŚĞ�^ͬWͲ
ƌĂƟŽ�ŽĨ�ϳ�ĨŽƌ�ŵŽƌƉŚŝŶĞ͘�dŚĞ�^ͬWͲƌĂƟŽ�ĨŽƌ�ĐŽĚĞŝŶĞ�ŝƐ�ĂůƐŽ�ϳ�ǁŚŝĐŚ�
ŵĂƚĐŚĞƐ�ƐŝŵŝůĂƌ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ�ƐĞĞŶ�ĨŽƌ�ĐŽĚĞŝŶĞ�΀ϮϬ΁͘

&Žƌ� ϲͲD�D� ĂŶĚ� ĂĐĞƚǇůĐŽĚĞŝŶĞ� ƚŚĞ� ŚŝŐŚĞƐƚ� ŶƵŵďĞƌ� ŽĨ� ƉŽƐŝƟǀĞ�
ƌĞƐƵůƚƐ�ǁĂƐ�ŽďƐĞƌǀĞĚ� ŝŶ�ŽƌĂů� ŇƵŝĚ͕� Ĩor 6-MAM also the longest 
ƟŵĞ�ŽĨ�ĚĞƚĞĐƟŽŶ͘

The number of patients positive for amphetamine in oral fluid 
ǁĂƐ� ĐŽŵƉĂƌĂďůĞ� ƚŽ� ƚŚĞ�ŶƵŵďĞƌ�ŽĨ� ƉĂƚŝĞŶƚƐ� ƉŽƐŝƚŝǀĞ� ŝŶ� ƵƌŝŶĞ�
ǁŝƚŚ� Ă� ϱϬ� ŶŐͬŵů� ĐƵƚ� ŽĨĨ͘� dŚŝƐ� ĂůƐŽ� ĂƉƉůŝĞĚ� ƚŽ� ƚŚĞ� ĚĞƚĞĐƚŝŽŶ�
ƚŝŵĞ͘� /Ŷ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ĂŶĚ� ƵƌŝŶĞ� ǁŝƚŚŽƵƚ� Ă� ĐƵƚ� ŽĨĨ� ƵƐĞĚ͕�
ƚŚĞƌĞ�ǁĞƌĞ�ƉĂƚŝĞŶƚƐ�ƉŽƐŝƚŝǀĞ�ĂĨƚĞƌ�ϭϰ�ĚĂǇƐ͘��Ɛ�ƚŚĞ�^ͬWͲƌĂƚŝŽ�ŽĨ�
ĂŵƉŚĞƚĂŵŝŶĞ�ŝƐ�ŶĞĂƌůǇ�ϳ�΀ϮϬ΁�Ă� ůŽŶŐĞƌ�ĚĞƚĞĐƚŝŽŶ�ƚŝŵĞ�ŝŶ�ŽƌĂů�
ĨůƵŝĚ�ǁĂƐ�ĞǆƉĞĐƚĞĚ͘�

�ŝĂǌĞƉĂŵ�ŵĞƚĂďŽůŝƚĞƐ�ŚĂĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ�ĂŶĚ�ůŽŶŐĞƐƚ�
ĚĞƚĞĐƟŽŶ�ƟŵĞƐ�ŝŶ�ƵƌŝŶĞ͕�ĨŽƌ�ŽǆĂǌĞƉĂŵ�ĂŶĚ�ƚĞŵĞǌĂƉĂŵ�ĞǀĞŶ�ŝĨ�Ă�
ϱϬ�ŶŐͬŵů�ĐƵƚ�Žī�ǁĂƐ�ƵƐĞĚ͘�EŽƌĚĂǌĞƉĂŵ�ĂƉƉĞĂƌĞĚ�ƐŝŵŝůĂƌ� ŝŶ�Ăůů�
ŵĂƚƌŝĐĞƐ͘�:ƵƐƚ�ŽŶ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ƚŚĞ�ƉŽƐŝƟǀĞ�ƌĂƚĞ�ǁĂƐ�ůŽǁĞƌ�ĨŽƌ�ŽƌĂů�
ŇƵŝĚ͘��ŝĂǌĞƉĂŵ�ǁĂƐ�ĐŽŵƉĂƌĂďůĞ�ŽŶ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ĨŽƌ�Ăůů�ŵĂƚƌŝĐĞƐ͘�
,ŽǁĞǀĞƌ͕� ŝƚ� ŚĂĚ� ƚŚĞ� ŚŝŐŚĞƐƚ� ŶƵŵďĞƌ� ŽĨ� ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ� ŝŶ� ŽƌĂů�
ŇƵŝĚ͘�dŚĞ�^ͬW�ƌĂƟŽ�ŝƐ�Ϭ͘ϬϮ�ƐŽ�ƚŚŝƐ�ƌĞƐƵůƚ�ǁĂƐ�ƐƵƌƉƌŝƐŝŶŐ�΀ϮϬ΁͘

�ůŽŶĂǌĞƉĂŵ�Žƌ� ŝƚƐ�ŵĞƚĂďŽůŝƚĞ� ŚĂĚ� Ă� ŐŽŽĚ� ĐŽƌƌĞůĂƟŽŶ�ďĞƚǁĞĞŶ�
all matrices. For urine, instead of clonazepam itself only the 
ŵĞƚĂďŽůŝƚĞ� ϳͲĂŵŝŶŽͲĐůŽŶĂǌĞƉĂŵ�ǁĂƐ�ŵĞĂƐƵƌĞĚ� ďĞĐĂƵƐĞ� ŝƚ� ĐĂŶ�
ďĞ�ĚĞƚĞĐƚĞĚ� ĨŽƌ� Ă� ůŽŶŐĞƌ�ƉĞƌŝŽĚ�ŽĨ�ƟŵĞ͘� &Žƌ� ƚĞŵĂǌĞƉĂŵ�ƵƌŝŶĞ�
ƐĞĞŵĞĚ�ƚŽ�ďĞ�ƚŚĞ�ŵŽƐƚ�ĂƉƉƌŽƉƌŝĂƚĞ�ŵĂƚƌŝǆ�ĨŽƌ�ĚĞƚĞĐƟŽŶ͘�/Ŷ�ŽƌĂů�
ŇƵŝĚ�ƚĞŵĂǌĞƉĂŵ�ǁĂƐ�ĚŝĸĐƵůƚ�ƚŽ�ĚĞƚĞĐƚ�ďĞĐĂƵƐĞ�ŽŶůǇ�ŽŶĞ�ƉĂƟĞŶƚ�
ǁĂƐ�ƉŽƐŝƟǀĞ͘

dŚĞ�ĮŐƵƌĞƐ� ŶŽƚ� ŽŶůǇ� ƐŚŽǁ� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ� ƉŽƐŝƟǀĞ� ƐĂŵƉůĞƐ� ĨŽƌ�
ŽŶĞ�ŵĂƚƌŝǆ�Ăƚ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ĚĂǇƐ͘�dŚĞǇ�ĂůƐŽ�ƐŚŽǁ�ƚŚĞ�ĐŽƌƌĞůĂƟŽŶ�
ďĞƚǁĞĞŶ�ƚŚĞ�ĚŝīĞƌĞŶƚ�ŵĂƚƌŝĐĞƐ͘�^ƉĞĐŝĮĐĂůůǇ͕�ŚŽǁ�ŵĂŶǇ�ƐĂŵƉůĞƐ�
ǁĞƌĞ� ƉŽƐŝƟǀĞ� ĨŽƌ� Ăůů� ŵĂƚƌŝĐĞƐ� Žƌ� ŽŶůǇ� ŝŶ� ƚǁŽ� Žƌ� ŽŶĞ� ŵĂƚƌŝǆ͕�
ƌĞƐƉĞĐƟǀĞůǇ͍� /Ŷ� ƚŚĞ� ĞǆĂŵƉůĞ� ŽĨ� &ŝŐƵƌĞ� ϭ�at day 14, 3 samples 
ǁĞƌĞ�ƉŽƐŝƟǀĞ� ĨŽƌ�ƵƌŝŶĞ�ĂŶĚ�Ϯ� ĨŽƌ� ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͕�ďƵƚ�ŽŶůǇ�ŽŶĞ�
ŽĨ� ƚŚĞ� ƐĂŵƉůĞƐ� ǁĂƐ� ƉŽƐŝƟǀĞ� ĨŽƌ� ďŽƚŚ� ŵĂƚƌŝĐĞƐ͘� KǀĞƌ� Ăůů͕� ĨŽƵƌ�
ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ͘

�ŵƉŚĞƚĂŵŝŶĞƐ
&ŝŐƵƌĞƐ� ϭ� ĂŶĚ� Ϯ� ƚŚĞ� ďĞƐƚ� ĐŽƌƌĞůĂƟŽŶ� ďĞƚǁĞĞŶ� ƚŚĞ� ŵĂƚƌŝĐĞƐ�
ǁĂƐ�ŽďƐĞƌǀĞĚ�ĚƵƌŝŶŐ�ƚŚĞ�ĮƌƐƚ�ĚĂǇƐ͘��ŌĞƌ�ϵ�ĚĂǇƐ͕�ƵƌŝŶĞ�ƐĂŵƉůĞƐ�
ŝŶǀĞƐƟŐĂƚĞĚ� ǁŝƚŚ� Ă� ĐƵƚ� Žī� ϱϬ� ŶŐͬŵů� ŶŽ� ůŽŶŐĞƌ� ƌĞŐŝƐƚĞƌĞĚ� ĂƐ�
ƉŽƐŝƟǀĞ�ĂŶĚ�ŽŶůǇ� ĐĂƉŝůůĂƌǇ�ďůŽŽĚ� ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ͘� /ƚ�ǁĂƐ�
ĂƐƚŽŶŝƐŚŝŶŐ� ƚŽ� ƵƐ� ƚŚĂƚ� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ� ƉŽƐŝƟǀĞ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ�
ƐĂŵƉůĞƐ� ŝŶĐƌĞĂƐĞĚ�ĨƌŽŵ�ĚĂǇ�ϵ�ƚŽ�ĚĂǇ�ϭϭ͘�,ŽǁĞǀĞƌ͕� ŝŵƉůĂƵƐŝďůĞ�
ƌĞƐƵůƚƐ�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĨŽƌ�ŽŶĞ�ƉĂƟĞŶƚ�ŽŶ�ĚĂǇ�ϵ�
ĂŶĚ�ƚǁŽ�ŽƚŚĞƌ�ƉĂƟĞŶƚƐ�ŽŶ�ĚĂǇ�ϭϭ͘�dŚĞƐĞ�ƚŚƌĞĞ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ŽŶůǇ�
ƉŽƐŝƟǀĞ�ŽŶ�ƚŚĂƚ�ƌĞƐƉĞĐƟǀĞ�ĚĂǇ�ĂŶĚ�ŽŶůǇ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͕�ŶŽƚ�ŝŶ�
ƵƌŝŶĞ�Žƌ�ŽƌĂů�ŇƵŝĚ͘

�ĂŶŶĂďŝƐ
&ŝŐƵƌĞ� ϯ� ƚŚĞ� ŶƵŵďĞƌ� ŽĨ� ƉŽƐŝƟǀĞ� ĐĂŶŶĂďŝƐ� ;d,�� Žƌ� d,�Ͳ�KK,Ϳ�
ƌĞƐƵůƚƐ�ǁĂƐ�ůĞƐƐ�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ƚŚĂŶ�ĨŽƌ�ƚŚĞ�ŽƚŚĞƌ�ŵĂƚƌŝĐĞƐ͘�EŽŶĞ�ŽĨ�
ƚŚĞ�ƉĂƟĞŶƚƐ�ǁĂƐ�ƉŽƐŝƟǀĞ�ŽŶůǇ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ƚŚĞ�ĮƌƐƚ�ĮǀĞ�ĚĂǇƐ͘��ƚ�
ĚĂǇ�ƐĞǀĞŶ�ŽŶĞ�ƉĂƟĞŶƚ�ƐŚŽǁĞĚ�Ă�ŚŝŐŚ�d,��ĐŽŶĐĞŶƚƌĂƟŽŶ�ŝŶ�ŽƌĂů�
ŇƵŝĚ�ĞǀĞŶ�ĂŌĞƌ�ŚĞ�ǁĂƐ�ŶĞŐĂƟǀĞ�Ăƚ�ĚĂǇ�ĮǀĞ͘�dŚŝƐ�ƉĂƟĞŶƚ�ƐŚŽǁĞĚ�
ĚĞĐƌĞĂƐŝŶŐ�d,�Ͳ�KK,�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽŶ�ĚĂǇ�ƐĞǀĞŶ�ĐŽŵƉĂƌĞĚ�ƚŽ�
ĚĂǇ�ĮǀĞ�ŝŶ�ƵƌŝŶĞ͘�^ŽŵĞ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�
ĂŶĚ� ƵƌŝŶĞ� ďƵƚ� ĂŌĞƌ� ƐĞǀĞŶ� ĚĂǇƐ� ŵŽƐƚ� ŽĨ� ƚŚĞ� ĐĂŶŶĂďŝƐ� ƉŽƐŝƟǀĞ�
ƉĂƟĞŶƚƐ�ŚĂĚ�ŽŶůǇ�Ă�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚ� ŝŶ�ƵƌŝŶĞ͘��ŌĞƌ�ϭϰ�ĚĂǇƐ�ϭϬ�ŽĨ�
ƚŚĞ�ϭϰ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ĨƌŽŵ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŝŶ�ƵƌŝŶĞ͕�
ŽŶůǇ�ŽŶĞ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘�&Žƌ�ŚĂůĨ�ŽĨ�ƚŚĞ�ƵƌŝŶĞ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�хϭϬ�ŶŐͬŵů�ǁĞƌĞ�ŵĞĂƐƵƌĞĚ͘
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&ŝŐƵƌĞ�ϭ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ĂŵƉŚĞƚĂŵŝŶĞ�ƉŽƐŝƟǀĞ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ŽƌĂů�ŇƵŝĚнĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ƵƌŝŶĞнĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�
Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�&Žƌ�ƵƌŝŶĞ�Ă�>K��ŽĨ�Ϭ͘ϲϱ�ŶŐͬŵů͕�ĂŶĚ�Ă�ϭ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘

&ŝŐƵƌĞ�Ϯ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ĂŵƉŚĞƚĂŵŝŶĞ�ƉŽƐŝƟǀĞ� ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ͕� ƚǁŽ�;ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ƵƌŝŶĞ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�
ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘���ϱϬ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ƵƌŝŶĞ͕�ϭ�ŶŐͬŵů�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘

&ŝŐƵƌĞ�ϯ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�d,�ͬd,�Ͳ�KK,�ƉŽƐŝƟǀĞ�ŝŶ�ŽŶůǇ�ŽŶĞ�;ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞнĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘���ƵƌŝŶĞ�>K��ŽĨ�
Ϭ͘ϲ�ŶŐͬŵů͕�Ă�ϭ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘
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DŽƌƉŚŝŶĞ
&ŝŐƵƌĞƐ� ϰ� ĂŶĚ�ϱ� Ăůů� Ϯϯ�ŵŽƌƉŚŝŶĞ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ŵĞĞƟŶŐ� ƚŚĞ�
ĐƌŝƚĞƌŝĂ� ĨŽƌ�ƚŚĞ�ƐƚƵĚǇ�ǁĞƌĞ�ƉŽƐŝƟǀĞ� ŝŶ�Ăůů� ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ�ŽŶ�ƚŚĞ�
ĮƌƐƚ�ĚĂǇ�;&ŝŐƵƌĞ�ϰͿ͘�dŚĞ�ƚŚŝƌĚ�ĚĂǇ�ϮϮ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƵƌŝŶĞ�ƉŽƐŝƟǀĞ͕�
13 of them in all matrices, 9 in capillary blood and urine and one in 
ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ƵƌŝŶĞ͘��ŌĞƌ�ϳ�ĚĂǇƐ�ƚǁŽ�ƉĂƟĞŶƚƐ�ŚĂĚ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚƐ�
ŝŶ�Ăůů�ŵĂƚƌŝĐĞƐ͕�ϭϯ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�ƵƌŝŶĞ͕�ĂŶĚ�ϳ�ŽŶůǇ�ŝŶ�ƵƌŝŶĞ͘�
/Ŷ�ƚŽƚĂů͕�ϮϮ�ŽĨ�ƚŚĞ�Ϯϯ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ĨƌŽŵ�ĚĂǇ�ϭ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŝŶ�
at least one matrix. At the 9th ĚĂǇ�ŽŶĞ�ƉĂƟĞŶƚ�ǁĂƐ�ŽŶůǇ�ƉŽƐŝƟǀĞ�ŝŶ�
ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͕�ƌĞƐƉĞĐƟǀĞůǇ͕�ϭϳ�ŝŶ�ƵƌŝŶĞ�ŽŶůǇ͘��ǀĞŶ�
ĂŌĞƌ�ϭϰ�ĚĂǇƐ�ϭϰ�ŽĨ�ƚŚĞ�ƉĂƟĞŶƚƐ�ƐŚŽǁĞĚ�Ă�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚ�ŝŶ�ŽŶĞ�
΀ϭϭ΁�Žƌ�ƚǁŽ�ŵĂƚƌŝĐĞƐ�΀ϯ΁͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ŝŶ�ƵƌŝŶĞ�
ĂŶĚ�ŽƌĂů�ŇƵŝĚ�ĚĞĐƌĞĂƐĞĚ�ŽǀĞƌ�ƚŚĞ�ŝŶǀĞƐƟŐĂƚĞĚ�ƟŵĞ͘�/Ŷ�ĐĂƉŝůůĂƌǇ�
ďůŽŽĚ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ŝŶĐƌĞĂƐĞĚ�ĨƌŽŵ�ƚŚĞ�ϵth to 
the 14th�ĚĂǇ�ĨƌŽŵ�ƚŚƌĞĞ�ƚŽ�Ɛŝǆ͘�dŚĂƚ�ŵĞĂŶƚ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�
ĂŐĂŝŶ�ĂŌĞƌ�ƚŚĞǇ�ǁĞƌĞ�ŶĞŐĂƟǀĞ�ƚŚĞ�ĚĂǇƐ�ďĞĨŽƌĞ͘�&Žƌ�ŵŽƐƚ�ŽĨ�ƚŚĞ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚ͛Ɛ�ŽŶůǇ�ŵŽƌƉŚŝŶĞ�ĂŶĚ�ŶŽ�ŵŽƌƉŚŝŶĞ�
ŐůƵĐƵƌŽŶŝĚĞ�ǁĂƐ�ĨŽƵŶĚ͘���ƉŽƐŝƟǀĞ�ƌĞƐƵůƚ�ĂŌĞƌ�Ă�ŶĞŐĂƟǀĞ�ŽŶĞ�ƚŚĞ�
ĚĂǇƐ�ďĞĨŽƌĞ�ŶŽƌŵĂůůǇ�ǁĂƐ�Ă�ŚŝŶƚ� ĨŽƌ�Ă�ƌĞůĂƉƐĞ͘��Ǉ�ĐŽŶƚƌĂƐƚ͕� ƚŚĞ�
ƌĞƐƵůƚƐ�ŝŶ�ƵƌŝŶĞ�ƐŚŽǁĞĚ�ƚŚĂƚ�ƚŚŝƐ�ǁĂƐ�ŶŽƚ�ƚŚĞ�ĐĂƐĞ͘�dŚƌĞĞ�ŽĨ�ƚŚĞ�
ƉĂƟĞŶƚƐ�ǁĞƌĞ�ŽŶůǇ�ƉŽƐŝƟǀĞ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘�

&ŝŐƵƌĞ�ϱ�ƐŚŽǁƐ�ƚŚĞ�ƌĞƐƵůƚƐ�ǁŚĞŶ�ƵƌŝŶĞ�ĐƵƚ�Žī�Ϯϱ�ŶŐͬŵů�ǁĂƐ�ƵƐĞĚ͘�
dŚĞ�ĮƌƐƚ�ƚŚƌĞĞ�ĚĂǇƐ�ǁĞƌĞ�ƋƵŝƚĞ�ƐŝŵŝůĂƌ�ƚŽ�ƚŚĞ�ƌĞƐƵůƚƐ�ǁŝƚŚŽƵƚ�ĐƵƚ�
Žī͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ǁŝƚŚ�ƉŽƐŝƟǀĞ�ƵƌŝŶĞ�ƌĞƐƵůƚƐ�ĚĞĐƌĞĂƐĞĚ�
ŵƵĐŚ�ĨĂƐƚĞƌ͘�dŚĞ�ůĂƐƚ�ƉĂƟĞŶƚ�ƉŽƐŝƟǀĞ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ĚĞƚĞĐƚĞĚ�
ŽŶ�ĚĂǇ�ϵ͘��ŌĞƌ�ϭϭ�ĂŶĚ�ϭϰ�ĚĂǇƐ�ƐŽŵĞ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ŽŶůǇ�ƉŽƐŝƟǀĞ�
ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘��Ɛ�ŵĞŶƟŽŶĞĚ�ďĞĨŽƌĞ͕�ŝƚ�ǁĂƐ�ĂŵĂǌŝŶŐ�ƚŚĂƚ�ƚŚĞ�
ƉŽƐŝƟǀĞ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƐĂŵƉůĞƐ�ŝŶĐƌĞĂƐĞĚ�ĨƌŽŵ�ĚĂǇ�ϵ�ƚŽ�ϭϰ͘

ϲͲD�D
&ŝŐƵƌĞ� ϲ at thĞ� ĮƌƐƚ� ĚĂǇ� Ϯϱ� ƉĂƟĞŶƚƐ� ǁĞƌĞ� ŵĞĂƐƵƌĞĚ� ϲͲD�D�
ƉŽƐŝƟǀĞ�ŝŶ�Ăƚ�ůĞĂƐƚ�ŽŶĞ�ŵĂƚƌŝǆ͘��ůů�Ϯϱ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŝŶ�ŽƌĂů�
ŇƵŝĚ͕�ϭϵ�ŝŶ�ƵƌŝŶĞ�ĂŶĚ�ϵ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘��ƚ�ƚŚĞ�ϱth�ĚĂǇ�ƉĂƟĞŶƚƐ�
ǁĞƌĞ�ŽŶůǇ�ƉŽƐŝƟǀĞ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ďƵƚ�ŽŶůǇ�ŽŶĞ�
ƉĂƟĞŶƚ� ŝŶ� ďŽƚŚ�ŵĂƚƌŝĐĞƐ͘� �ŵĂǌŝŶŐůǇ͕� ŽŶĞ� ƉĂƟĞŶƚ�ǁĂƐ� ĐĂƉŝůůĂƌǇ�
ďůŽŽĚ�ƉŽƐŝƟǀĞ�ŽŶůǇ�ƚŚĂƚ�ĚĂǇ�ĂŶĚ�ŽŶůǇ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘�KŶ�ĚĂǇ�
ϳ͕�ƚŚƌĞĞ�ƉĂƟĞŶƚƐ�ƐŚŽǁĞĚ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚƐ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ŽŶĞ�ŝŶ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘�dǁŽ�ŽĨ�ƚŚĞ�ŽƌĂů�ŇƵŝĚ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ĨƌŽŵ�ĚĂǇ�ϭ�
ǁĞƌĞ�ŶĞŐĂƟǀĞ�Ăƚ�ĚĂǇ�ϱ͘

�ŌĞƌ�ϵ�ĚĂǇƐ�ŽŶĞ�ƉĂƟĞŶƚ�ǁĂƐ�ƉŽƐŝƟǀĞ�ŽŶůǇ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘��Ƶƚ�
ƚŚŝƐ�ƉĂƟĞŶƚ�ǁĂƐ�ŶĞŐĂƟǀĞ�Ăƚ�ĚĂǇ�ϱ�ĂŶĚ�ϳ͘�EŽ�ƉĂƟĞŶƚ�ǁĂƐ�ƉŽƐŝƟǀĞ�
for 6-MAM in any matrix on the 11th� ĚĂǇ� ďƵƚ� Ϯ� ƉĂƟĞŶƚƐ�ǁĞƌĞ�
ƉŽƐŝƟǀĞ� Ăƚ� ĚĂǇ� ϭϰ� ŝŶ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ͘� KŶĞ� ŽĨ� ƚŚĞŵ� ǁĂƐ� ŶĞǀĞƌ�
ϲͲD�D�ƉŽƐŝƟǀĞ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ďĞĨŽƌĞ͕�ŽŶůǇ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ƵŶƟů�
ĚĂǇ�ϳ͘

�ĐĞƚǇůĐŽĚĞŝŶĞ�
dŚĞ� ƐƚƌĞĞƚͲŚĞƌŽŝŶ� ŵĂƌŬĞƌ� ĂĐĞƚǇůĐŽĚĞŝŶĞ� ǁĂƐ� ŽŶůǇ� ƉŽƐŝƟǀĞ� ƚŚĞ�
ĮƌƐƚ�ĚĂǇ͘�KŶĞ�ƉĂƟĞŶƚ�ǁĂƐ�ƉŽƐŝƟǀĞ�ŝŶ�Ăůů�ŵĂƚƌŝĐĞƐ͕�ϵ�ŝŶ�ŽƌĂů�ŇƵŝĚ�
ĂŶĚ�ƵƌŝŶĞ͕�ĂŶĚ�ϱ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ŽŶůǇ�ĂŶĚ�ŽŶĞ�ŽŶůǇ�ŝŶ�ƵƌŝŶĞ͘

�ŽĚĞŝŶĞ
�ŽĚĞŝŶĞ� ǁĂƐ� ŽŶůǇ� ƉŽƐŝƟǀĞ� ĨŽƌ� ƉĂƟĞŶƚƐ� ǁŝƚŚ� ŚŝŐŚĞƌ� ŵŽƌƉŚŝŶĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĂŶĚ�ĂŶ�ŝŵƉƵƌŝƚǇ�ŽĨ�ƚŚĞ�ŚĞƌŽŝŶ�ƵƐĞĚ�ďǇ�ƚŚĞ�ƉĂƟĞŶƚƐ͘�
dŚĞ�ĐŽĚĞŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĨŽƵŶĚ�ǁĞƌĞ�ƋƵŝƚĞ�ůŽǁ͘�KƌĂů�ŇƵŝĚ�ĂŶĚ�
ƵƌŝŶĞ�Ăƚ�Ă�ĐƵƚ�Žī�Ăƚ�Ϯϱ�ŶŐͬŵů�ŚĂǀĞ�ŶĞĂƌůǇ�ƚŚĞ�ƐĂŵĞ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ�

ĂŶĚ�ƚŚĞ�ůĂƐƚ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚ�ƌĞƐƵůƚ�ĂŌĞƌ�ƚŚƌĞĞ�ĚĂǇƐ͘�dŚĞ�ƉŽƐŝƟǀĞ�
ƵƌŝŶĞ�ƐĂŵƉůĞƐ�ĂŌĞƌ�ϳ�ĂŶĚ�ŵŽƌĞ�ĚĂǇƐ�ƐŚŽǁĞĚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ůĞƐƐ�
ƚŚĂŶ�ϭ͘ϭ�ŶŐͬŵů͘�KŶůǇ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƉĂƟĞŶƚƐ�ƐŚŽǁĞĚ�ĐŽĚĞŝŶĞ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ďĞƚǁĞĞŶ�Ϯ�ĂŶĚ�ϭϮ�ŶŐͬŵů� ĂŌĞƌ�ϭϰ�ĚĂǇƐ͕� ƚŚŽƵŐŚ�
ƚŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ǁĞƌĞ�ůŽǁĞƌ�Žƌ�ŶĞŐĂƟǀĞ�Ăƚ�ĚĂǇ�ϵ�ĂŶĚ�ϭϭ͘

�ŝĂǌĞƉĂŵ
&ŝŐƵƌĞ�ϳ�ŝŶ�ĮŐƵƌĞ�ϳ͕�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚƐ�ŽĨ�ĚŝĂǌĞƉĂŵ�
Žƌ�ŽŶĞ�ŽĨ� ŝƚƐ�ŵĞƚĂďŽůŝƚĞƐ� ŝƐ�ƐŚŽǁŶ͘�WĂƟĞŶƚƐ�ƌĂƚĞĚ�ĂƐ�ƉŽƐŝƟǀĞ� ŝĨ�
diazepam or one of its metabolites nordiazepam, oxazepam or 
ƚĞŵĂǌĞƉĂŵ�ǁĂƐ�ƉŽƐŝƟǀĞ͘� dŚĞ�ĮƌƐƚ� ϳ�ĚĂǇƐ�ŵŽƐƚ�ŽĨ� ƚŚĞ�ƉŽƐŝƟǀĞ�
ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŝŶ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�dŚĞ�ƟŵĞ�ŽĨ�ĚĞƚĞĐƟŽŶ�
ǁĂƐ� ůŽŶŐĞƌ� ŝŶ�ƵƌŝŶĞ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ� ƚŚĂŶ� ŝŶ�ŽƌĂů�ŇƵŝĚ͘��ǀĞŶ�
ŝŶ�ŽƌĂů�ŇƵŝĚ͕�ĚŝĂǌĞƉĂŵ�Žƌ�ŶŽƌĚŝĂǌĞƉĂŵ�ǁĂƐ�ŵĞĂƐƵƌĂďůĞ�ǁŝƚŚ�ϱ�
ŽĨ�ƚŚĞ�ϭϬ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ͘�ϴ�ŽĨ�ƚŚĞƐĞ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ŝŶ�
capillary blood and all of them in urine. The target analytes for oral 
ŇƵŝĚ�ǁĞƌĞ�ĚŝĂǌĞƉĂŵ�ĂŶĚ�ŶŽƌĚŝĂǌĞƉĂŵ͕�ǁŚĞƌĞĂƐ�ŽǆĂǌĞƉĂŵ�ĂŶĚ�
ƚĞŵĂǌĞƉĂŵ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ĨŽƌ�ŽŶĞ�ƉĂƟĞŶƚ�ĞĂĐŚ͘�dŚĞ�ŶƵŵďĞƌ�ŽĨ�
ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ǁĂƐ�ĂůƐŽ�ůŽǁĞƌ�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĨŽƌ�ŽǆĂǌĞƉĂŵ�
and temazepam in comparison to diazepam and nordiazepam. 
KŶůǇ�ŝŶ�ƵƌŝŶĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ǁĂƐ�ƐŝŵŝůĂƌ�ĨŽƌ�Ăůů�
ŵĞƚĂďŽůŝƚĞƐ�ďƵƚ�ůŽǁĞƌ�for diazepam.

�ůŽŶĂǌĞƉĂŵ
&ŝŐƵƌĞ� ϴ� ƚŚĞ� ĐŽŶĮƌŵĂƟŽŶ� ŽĨ� ĐůŽŶĂǌĞƉĂŵ� ŝŶƚĂŬĞ� ǁĂƐ� ĐĂƌƌŝĞĚ�
ŽƵƚ�ŵĞĂƐƵƌŝŶŐ�ĐůŽŶĂǌĞƉĂŵ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�
ŝƚƐ� ŵĞƚĂďŽůŝƚĞ� ϳͲĂŵŝŶŽĐůŽŶĂǌĞƉĂŵ� ŝŶ� ƵƌŝŶĞ͘� �ůŽŶĂǌĞƉĂŵ� ŝƚƐĞůĨ�
ĐĂŶ�ďĞ�ĨŽƵŶĚ�ŝŶ�ƵƌŝŶĞ�ďƵƚ�ǁĂƐ�ŶŽƚ�ŵĞĂƐƵƌĞĚ�ŝŶ�ƚŚŝƐ�ƐƚƵĚǇ͘�dǁŽ�
ƉĂƟĞŶƚƐ� ǁĞƌĞ� ĐůŽŶĂǌĞƉĂŵ� Žƌ� ŵĞƚĂďŽůŝƚĞ� ƉŽƐŝƟǀĞ� ŝŶ� Ăůů� ƚŚƌĞĞ�
ŵĂƚƌŝĐĞƐ�ĨŽƌ�ƐĞǀĞŶ�ĚĂǇƐ͘�dŚĞ�ůĂƐƚ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚ�ǁĂƐ�ĨŽƵŶĚ�ĂŌĞƌ�
ϭϭ�ĚĂǇƐ�ŝŶ�ƵƌŝŶĞ͘�dŚŝƐ�ƉĂƟĞŶƚ�ǁĂƐ�ƉŽƐŝƟǀĞ�ŝŶ�ƵƌŝŶĞ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�
blood at the 9th�ĚĂǇ�ĂŶĚ�ƉŽƐŝƟǀĞ�ŝŶ�Ăůů�ŵĂƚƌŝĐĞƐ�Ăƚ�ĚĂǇ�ƐĞǀĞŶ͘�dŚĞ�
ƟŵĞ�ŽĨ�ĚĞƚĞĐƟŽŶ�ĨŽƌ�ŵŽƐƚ�ƉĂƟĞŶƚƐ�ǁĂƐ�ůŽŶŐĞƌ�ŝŶ�ƵƌŝŶĞ�ƚŚĂŶ�ĨŽƌ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͕�ǁŚŝĐŚ�ŚĂĚ�ůŽŶŐĞƌ�ĚĞƚĞĐƟŽŶ�ƟŵĞƐ�ƚŚĂŶ�ŽƌĂů�ŇƵŝĚ͘

�ŽĐĂŝŶĞ
&ŝŐƵƌĞƐ�ϵͲϭϭ in urine, only the cocaine metabolite benzoylecgonine 
ǁĂƐ� ĚĞƚĞĐƚĞĚ� ďĞĐĂƵƐĞ� ĐŽĐĂŝŶĞ� ǁĂƐ� ŽŶůǇ� ĚĞƚĞĐƚĂďůĞ� ŝŶ� ƵƌŝŶĞ� Ă�
ƐŚŽƌƚ� ƟŵĞ� ĂŌĞƌ� ĐŽŶƐƵŵƉƟŽŶ͘� �ŽƚŚ� ĂŶĂůǇƚĞƐ�ŵĞĂƐƵƌĞĚ� ŝŶ� ŽƌĂů�
ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͘�&ƵƌƚŚĞƌ�ĐŽĐĂŝŶĞ�ŵĞƚĂďŽůŝƚĞƐ�ǁĞƌĞ�ŶŽƚ�
measured.

In &ŝŐƵƌĞƐ�ϵ�ĂŶĚ�ϭϬ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�ŝƐ�ŝůůƵƐƚƌĂƚĞĚ�
ĨŽƌ�ƵƌŝŶĞ�Ăƚ� ƚŚĞ� ůŝŵŝƚ�ŽĨ�ĚĞƚĞĐƟŽŶ�ĂŶĚ�ǁŝƚŚ�Ă� ĐƵƚ�Žī�Ăƚ�ϯϱ�ŶŐͬ
ŵů� ;�dh� ĐƌŝƚĞƌŝĂͿ͘� �ƵƌŝŶŐ� ƚŚĞ� ĮƌƐƚ� ǁĞĞŬ� ŽĨ� ŝŶǀĞƐƟŐĂƟŽŶ� ŵŽƐƚ�
ŽĨ� ƚŚĞ� ĐŽĐĂŝŶĞ� ƉŽƐŝƟǀĞ� ƉĂƟĞŶƚƐ�ǁĞƌĞ� ƉŽƐŝƟǀĞ� ŝŶ� ƚŚƌĞĞ� Žƌ� ƚǁŽ�
ŵĂƚƌŝĐĞƐ͘� dŚĞ� ƉĂƟĞŶƚƐ� ǁŚŽ� ǁĞƌĞ� ƉŽƐŝƟǀĞ� ŝŶ� ƵƌŝŶĞ� ŽŶůǇ͕� ŚĂĚ�
ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ůŽǁĞƌ�ƚŚĂŶ�ϭϬ�ŶŐͬŵů�ĂƐŝĚĞ�ĨƌŽŵ�
ŽŶĞ�ƉĂƟĞŶƚ�Ăƚ�ĚĂǇƐ�ϭϭ�ĂŶĚ�ϭϰ͘

dǁŽ�ƉĂƟĞŶƚƐ�Ăƚ�ƚŚĞ�ϳth�ĚĂǇ�ǁĞƌĞ�ŽŶůǇ�ƉŽƐŝƟǀĞ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ǁŝƚŚ�
Ă� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŽĨ� ĂƉƉƌŽǆ͘� Ϭ͘ϱ� ŶŐͬŵů� ŽĨ� ĐŽĐĂŝŶĞ͘� dŚĞ� ƉĂƟĞŶƚƐ�
ǁŝƚŚ�ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ� ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƐŚŽǁĞĚ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�
ďĞƚǁĞĞŶ� ϭ͘Ϯ� ĂŶĚ� ϴ� ŶŐͬŵů� ŽĨ� ĐŽĐĂŝŶĞ� Žƌ� ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ͕�
ƌĞƐƉĞĐƟǀĞůǇ͘�̂ ŽŵĞ�ŽĨ�ƚŚĞƐĞ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĐŽĐĂŝŶĞ�ŶĞŐĂƟǀĞ�ŽŶ�ŽŶĞ�
ĚĂǇ�ĂŶĚ�ƉŽƐŝƟǀĞ�ĂŐĂŝŶ�ƐŽŵĞ�ĚĂǇƐ�ůĂƚĞƌ͘�&Žƌ�ĞǆĂŵƉůĞ�ŽŶĞ�ƉĂƟĞŶƚ�
ǁĂƐ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƉŽƐŝƟǀĞ�ĨŽƌ�ďĞŶǌŽǇůĞĐŐŽŶŝŶ�Ăƚ�Ă�ĐŽŶĐĞŶƚƌĂƟŽŶ�
ŽĨ� ĂƉƉƌŽǆ͘� ϱ�ŶŐͬŵů� Ăƚ� ĚĂǇ�ϱ� ĂŶĚ� ƐŚŽǁĞĚ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ� ĂŶĚ�
ĐŽĐĂŝŶĞ� ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ� Ăƚ� ϮϬ� ŶŐͬŵů� ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ� ĂŶĚ� ϳ͘ϱ�
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&ŝŐƵƌĞ�ϰ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�ŵŽƌƉŚŝŶĞ�ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ŽƌĂů�ŇƵŝĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞнŽƌĂů�ŇƵŝĚ͖�ƵƌŝŶĞнĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�
Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�hƌŝŶĞ�>K��ŽĨ�Ϭ͘ϰ�ŶŐͬŵů͕�Ă�ĐƵƚ�Žī�Ăƚ�ϭ�ŶŐͬŵů�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘

&ŝŐƵƌĞ�ϱ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�ŵŽƌƉŚŝŶĞ�ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ŽƌĂů�ŇƵŝĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞ�н�ŽƌĂů�ŇƵŝĚ͖�ŽƌĂů�ŇƵŝĚ�н�ĐĂƉŝůůĂƌǇ�
ďůŽŽĚ͖�ƵƌŝŶĞ�н�ĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�Ϯϱ�ŶŐͬŵů�ĨŽƌ�ƵƌŝŶĞ͕�ϭ�ŶŐͬŵů�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĞƌĞ�
ƵƐĞĚ�ĂƐ�ĐƵƚ�ŽīƐ͘

&ŝŐƵƌĞ�ϲ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�ϲͲD�D�ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ŽƌĂů�ŇƵŝĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞн�ŽƌĂů�ŇƵŝĚ͖�ŽƌĂů�ŇƵŝĚнĐĂƉŝůůĂƌǇ�
ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�hƌŝŶĞ�>K��ŽĨ�ϭ͘ϴ�ŶŐͬŵů͕�Ă�ϭ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘
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&ŝŐƵƌĞ�ϳ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�ĚŝĂǌĞƉĂŵ�Žƌ�ŵĞƚĂďŽůŝƚĞ�ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ŽƌĂů�ŇƵŝĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞ�н�ŽƌĂů�ŇƵŝĚ͖�ƵƌŝŶĞ�
н�ĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘���ƵƌŝŶĞ�>K��ŽĨ�Ϭ͘ϱ�ŶŐͬŵů͕�Ă�ϭ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�
ǁĂƐ�ƵƐĞĚ͘

&ŝŐƵƌĞ�ϴ EƵŵďĞƌ� ŽĨ� ƉĂƟĞŶƚ Ɛ͛� ĐůŽŶĂǌĞƉĂŵ� Žƌ� ϳͲĂŵŝŶŽͲĐůŽŶĂǌĞƉĂŵ� ƉŽƐŝƟǀĞ� ŝŶ� ŽŶůǇ� ŽŶĞ� ;ĐĂƉŝůůĂƌǇ� ďůŽŽĚ͖� ŽƌĂů� ŇƵŝĚ͖� ƵƌŝŶĞͿ͕� ƚǁŽ� ;ŽƌĂů�
ŇƵŝĚнĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ƵƌŝŶĞнĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘��ůů�ƉŽƐŝƟǀĞ�ƵƌŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŽĨ�ϳͲĂŵŝŶŽͲĐůŽŶĂǌĞƉĂŵ�ǁĞƌĞ�х�
ϭϬ�ŶŐͬŵů͘���ϭ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘

&ŝŐƵƌĞ�ϵ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�ĐŽĐĂŝŶĞ�;ŽƌĂů�ŇƵŝĚͿ�Žƌ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�;ƵƌŝŶĞ͕�ĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ŽƌĂů�
ŇƵŝĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞ�н�ŽƌĂů�ŇƵŝĚ͖�ŽƌĂů�ŇƵŝĚнĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ƵƌŝŶĞ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�hƌŝŶĞ�>K��ŽĨ�ϭ͘ϲϱ�ŶŐͬŵů͕�
ĂŶĚ�ϭ�ŶŐͬŵů�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ�ǁĂƐ�ƵƐĞĚ͘
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&ŝŐƵƌĞ�ϭϬ EƵŵďĞƌ�ŽĨ�ƉĂƟĞŶƚƐ�ƉŽƐŝƟǀĞ�ĨŽƌ�ĐŽĐĂŝŶĞ�;ŽƌĂů�ŇƵŝĚͿ�Žƌ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�;ƵƌŝŶĞ͕�ĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�ŝŶ�ŽŶůǇ�ŽŶĞ�;ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ŽƌĂů�
ŇƵŝĚ͖�ƵƌŝŶĞͿ͕�ƚǁŽ�;ƵƌŝŶĞнŽƌĂů�ŇƵŝĚ͖�ŽƌĂů�ŇƵŝĚнĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�ƵƌŝŶĞнĐĂƉŝůůĂƌǇ�ďůŽŽĚͿ�Žƌ�Ăůů�ƚŚƌĞĞ�ŵĂƚƌŝĐĞƐ͘�ϯϱ�ŶŐͬŵů�ƵƐĞĚ�ĂƐ�ĐƵƚ�Žī�
ĨŽƌ�ƵƌŝŶĞ͕�ϭ�ŶŐͬŵů�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ĂŶĚ�Ϭ͘ϱ�ŶŐͬŵů�ĨŽƌ�ŽƌĂů�ŇƵŝĚ͘

&ŝŐƵƌĞ�ϭϭ �ŽĐĂŝŶĞ� ĂŶĚ� �ĞŶǌŽǇůĞĐŐŽŶŝŶĞ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ŽǀĞƌ� ϭϰ� ĚĂǇƐ� ĨŽƌ� Ă� ƉĂƟĞŶƚ� ǁŝƚŚ� ĐŽĐĂŝŶĞ� ŝŶƚĂŬĞ� ĚƵƌŝŶŐ� ƚŚĞƌĂƉǇ͘� hƌŝŶĞ� Ͳ� �ǌ� ʹ�
ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ŝŶ�ƵƌŝŶĞ͖��ĂƉŝůůĂƌǇ�ďůŽŽĚͲ�ŽĐʹĐŽĐĂŝŶĞ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖��ĂƉŝůůĂƌǇ�ďůŽŽĚ��ǌʹďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ͖�
KƌĂů� ŇƵŝĚͲ�ǌʹďĞŶǌŽǇůĞĐŐŽŶŝŶĞ� ŝŶ� ŽƌĂů� ŇƵŝĚ͖� �ƌĞĂƟŶŝŶĞʹĐƌĞĂƟŶŝŶĞ͖� hƌŝŶĞͬ�ƌĞĂƟŶŝŶĞͲƵƌŝŶĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ŽĨ� ďĞŶǌŽǇĞĐŐŽŶŝŶĞ� ŝŶ�
ƌĞůĂƟŽŶ�ƚŽ�ƚŚĞ�ĐƌĞĂƟŶŝŶĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ͘�dŚĞ�>K��ĨŽƌ�ƵƌŝŶĞ�ǁĂƐ�ϭ͘ϳ�ŶŐͬŵů͕�ƚŚĞ�ĐƵƚ�Žī�ĨŽƌ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĂƐ�ϭ�ŶŐͬŵů�ĂŶĚ�ĨŽƌ�ŽƌĂů�
ŇƵŝĚ�Ϭ͘ϱ�ŶŐͬŵů͘

ŶŐͬĐŽĐĂŝŶĞ͕� ǁŚŝůĞ� ĐŽĐĂŝŶĞ� ǁĂƐ� ŶĞŐĂƟǀĞ� ďĞĨŽƌĞ͘� dŚĞ� ŽƚŚĞƌ�
ŵĂƚƌŝĐĞƐ�ƐŚŽǁĞĚ�ŶŽ�ŝŶĐƌĞĂƐĞ�ŽĨ�ƚŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ĐŽĐĂŝŶĞ�Žƌ�
ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ͘��ƚ�ĚĂǇ�ĮǀĞ�ƚŚĞƌĞ�ǁĞƌĞ�ŵŽƌĞ�ƉŽƐŝƟǀĞ�ƉĂƟĞŶƚƐ�
ƚŚĂŶ�ŽŶ�ĚĂǇ�ϯ�ďĞĐĂƵƐĞ�Ă�ƉĂƟĞŶƚ�ǁĂƐ�ŶĞŐĂƟǀĞ�ŝŶ�Ăůů�ŵĂƚƌŝĐĞƐ�Ăƚ�
ĚĂǇ�ϯ�ĂŶĚ�ƉŽƐŝƟǀĞ�ĨŽƌ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ŽŶůǇ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ŽŶ�
ĚĂǇ�ϱ�;&ŝŐƵƌĞ�ϵͿ͘

&ŝŐƵƌĞ�ϭϭ�ƐŚŽǁƐ�ĂŶ�ĞǆĂŵƉůĞ�ĨŽƌ�Ă�ƌĞůĂƉƐĞ�ŽĨ�ƉĂƟĞŶƚ�ĐŽŶƐƵŵŝŶŐ�
ĐŽĐĂŝŶĞ͘�dŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶ�ŽĨ�ĐŽĐĂŝŶĞ�Žƌ�ŝƚƐ�ŵĞƚĂďŽůŝƚĞ�ŝŶĐƌĞĂƐĞĚ�
ĨŽƌ� Ăůů�ŵĂƚƌŝĐĞƐ� Ăƚ� ƚŚĞ� ϳth� ĚĂǇ͘� /Ŷ� ƵƌŝŶĞ� ƚŚĞ� ĐŽŶĐĞŶƚƌĂƟŽŶ� ĂůƐŽ�
ƌŽƐĞ�ŽŶ�ĚĂǇ�ϵ�ǁŚĞƌĞĂƐ�ƚŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŝŶ�ƚŚĞ�ŽƚŚĞƌ�ŵĂƚƌŝĐĞƐ�
decreased at day 9.

�ŝƐĐƵƐƐŝŽŶ
dŚĞ� ƉĞƌĨŽƌŵĞĚ� ĐŽŵƉĂƌĂƟǀĞ� ŵĞĂƐƵƌĞŵĞŶƚƐ� ƐŚŽǁ� ƚŚĂƚ� ŶŽ�
ƉƌŽĐĞĚƵƌĞ�ŚĂƐ�ŽŶůǇ�ĂĚǀĂŶƚĂŐĞƐ͘�DŽƌĞ�ŽŌĞŶ͕�ƚŚĞ�ŽƉƟŵĂů�ĐŚŽŝĐĞ�

of matrix rather dĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ƋƵĞƐƟŽŶ�ƚŽ� ŝŶǀĞƐƟŐĂƚĞ͘�^ŽŵĞ�
ƉŽƐƐŝďůĞ�ƋƵĞƐƟŽŶƐ�ǁŚŝĐŚ�ŝŶŇƵĞŶĐĞ�ƚŚĞ�ƐĞůĞĐƟŽŶ�ŽĨ�ŵĂƚƌŝǆ�ĂƌĞ�ƚŚĞ�
ĚĞƚĞĐƟŽŶ�ƟŵĞ͕�ƚŚĞ�ƐƵďƐƚĂŶĐĞ�ĂŶĚ�ƚŚĞ�ǁĂǇ�ŽĨ�ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ͘�
/Ĩ�ŚĞƌŽŝŶ� ŝƐ� ƚŚĞ�ƚĂƌŐĞƚ�ĂŶĂůǇƚĞ͕�ŽƌĂů�ŇƵŝĚ�ƐŚŽǁƐ�ƚŚĞ�ďĞƐƚ�ƌĞƐƵůƚƐ�
ĂŶĚ�ůŽŶŐĞƐƚ�ĚĞƚĞĐƟŽŶ�ƟŵĞƐ͘�,ŽǁĞǀĞƌ͕�ĨŽƌ�ďĞŶǌŽĚŝĂǌĞƉŝŶĞƐ�ĂŶĚ�
THC urine should be preferred. 

hƌŝŶĞ� ĐŽůůĞĐƟŽŶ� ŝƐ� ŶŽƚ� ŝŶǀĂƐŝǀĞ͘� ,ŽǁĞǀĞƌ͕� ƵƌŝŶĞ� ŝƐ� ĂůƐŽ� ƉƌŽŶĞ�
ƚŽ� ŵĂŶŝƉƵůĂƟŽŶ� ĂƩĞŵƉƚƐ� ŝŶ� ǀĂƌŝŽƵƐ� ĨŽƌŵƐ͘� &Žƌ� ĞǆĂŵƉůĞ͕� ƚŚĞ�
ƐĂŵƉůĞƐ�ŵĂǇ�ďĞ�ƐǁĂƉƉĞĚ�ĨŽƌ�ƐƵďƐƚĂŶĐĞͲĨƌĞĞ�ƐƉĞĐŝŵĞŶ͕�ĚŝůƵƚĞĚ�
Žƌ� ĐŽŶƚĂŵŝŶĂƚĞĚ� ǁŝƚŚ� ĐŚĞŵŝĐĂů� ĂŐĞŶƚƐ� ƚŽ� ƉƌĞƐĞŶƚ� ĂƐ� ΖĐůĞĂŶΖ͘�
�ŶĚ� ĞǀĞŶ� ƚŚŽƵŐŚ� ƚŚĞƐĞ� ĂƩĞŵƉƚƐ� ŵŽƐƚůǇ� ƉƌŽǀĞ� ŝŶĞīĞĐƟǀĞ� ŝŶ�
ƚŚĞ�ĞŶĚ͕�ƚŚĞǇ�ĨŽƌĐĞ�ŝŶǀĞƐƟŐĂƚŽƌƐ�ƚŽ�ŝŶĐůƵĚĞ�ĂĚĚŝƟŽŶĂů�ĂŶĂůǇƟĐĂů�
ƐƚĞƉƐ͘�^ĂŵƉůĞ�ƐƵďƐƟƚƵƟŽŶ�ŵĂǇ�ďĞ�ĚĞƚĞĐƚĞĚ�ƵƐŝŶŐ�ĞŝƚŚĞƌ�ĚŝƌĞĐƚ�
ŽďƐĞƌǀĂƟŽŶ�Žƌ͕�ŵŽƌĞ�ƌĞůŝĂďůǇ͕�ƵƐŝŶŐ�ƵƌŝŶĞ�ŵĂƌŬĞƌƐ�΀ϯ΁͘�dŚĞ�ůĂƩĞƌ�
ĞǀĞŶ�ƉƌŽǀĞ�ĞīĞĐƟǀĞ�ĐŽŶƐŝĚĞƌŝŶŐ�ǀŽůƵŵĞ�ŽĨ�ŇƵŝĚ�ŝŶƚĂŬĞ͕�ĂůĐŽŚŽů�
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ĐŽŶƐƵŵƉƟŽŶ� Žƌ� ƵƌŝŶĞ� ŇŽǁ� ΀Ϯϭ΁͘� �ŚĞŵŝĐĂů� ŵĂŶŝƉƵůĂƟŽŶ� ĂůƐŽ�
ƉƌŽǀĞƐ�ĚĞƚĞĐƚĂďůĞ�΀ϮϮ΁͘�^Ɵůů͕�ĐŽƵŶƚĞƌŝŶŐ�ŵĂŶŝƉƵůĂƟŽŶ�ĂƩĞŵƉƚƐ�ŝƐ�
ĐŽƐƚůǇ�ĂŶĚ�ƟŵĞͲĐŽŶƐƵŵŝŶŐ͘�dŚĞ�ŶĞĐĞƐƐĂƌǇ�ŵĂŶŝƉƵůĂƟŽŶ�ĐŚĞĐŬƐ�
ŝŵƉĞĚĞ�ƚŚĞ�ƉƌŽĐĞƐƐ�ƚŚŽƵŐŚ͘��ŝƚŚĞƌ�ĚŝƌĞĐƚ�ŽďƐĞƌǀĂƟŽŶ�Žƌ�Ă�ŵĂƌŬĞƌ�
ƐƵĐŚ�ĂƐ�ƚŚĞ�ZƵŵĂΠ�ŵĂƌŬĞƌ�ǁŝƚŚ�ƐƵďƐĞƋƵĞŶƚ�ŵĂŶŝƉƵůĂƟŽŶ�ƚĞƐƟŶŐ�
ŚĂƐ�ƚŽ�ďĞ�ƵƐĞĚ͘��ŽƚŚ�ƉƌŽĐĞĚƵƌĞƐ�ĚŽ�ŶŽƚ�ƉƌŽǀŝĚĞ�ϭϬϬй�ƐĞĐƵƌŝƚǇ�
ĂŐĂŝŶƐƚ�ŵĂŶŝƉƵůĂƟŽŶ͘�,ŽǁĞǀĞƌ͕�ƚŚĞ�ŵĂƌŬĞƌ�ĂĚĚŝƟŽŶĂůůǇ�ŚĞůƉƐ�ƚŽ�
ĚĞƚĞĐƚ�ƐĂŵƉůĞ�ƐƵďƐƟƚƵƟŽŶ͘��ƵƌŝŶŐ�ƚŚĞ�ĐŽƵƌƐĞ�ŽĨ�ŽƵƌ�ŝŶǀĞƐƟŐĂƟŽŶ�
ǁĞ�ĚĞƚĞĐƚĞĚ�ƚǁŽ�ƌĞƐƵůƚƐ�ĨŽƌ�ŽŶĞ�ƉĂƟĞŶƚ�ƚŚĂƚ�ŝŶĚŝĐĂƚĞĚ�ƐǁĂƉƉĞĚ�
samples, day 1 and 3, using the Ruma® Marker-System. Another 
ĂĚĚŝƟŽŶĂů� ŝŵƉůĂƵƐŝďůĞ� ƵƌŝŶĞ� ƌĞƐƵůƚ� ƚŚĂƚ� ĚŝĚ� ŶŽƚ� ĐŽŶƚĂŝŶ� ĂŶǇ�
ŵĂƌŬĞƌ�ǁĂƐ�ĂůƐŽ�ĚĞƚĞĐƚĞĚ͘�&Žƌ�ŽƌĂů�ŇƵŝĚ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƚŚĞƌĞ�
ĂƌĞ�ƐŝŐŶŝĮĐĂŶƚůǇ�ůĞƐƐ�ŽƉƟŽŶƐ�ƚŽ�ŵĂŶŝƉƵůĂƚĞ͘�dŚĞ�ŝŶŇƵĞŶĐĞ�ŽĨ�ƚŚĞ�
Ɖ,�ǀĂůƵĞ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ŽŶ�ĚƌƵŐ�ƐĞĐƌĞƟŽŶ�ĐĂŶ�ďĞ�ĂǀŽŝĚĞĚ�ďǇ�ƵƐŝŶŐ�
Ă� ĐŽůůĞĐƟŽŶ� ƐǇƐƚĞŵ� ƚŚĂƚ� ƵƐĞƐ� Ă� ďƵīĞƌĞĚ� ƐŽůƵƟŽŶ� ƚŽ� ƌŝŶƐĞ� ƚŚĞ�
mouth.

^ƵƉĞƌǀŝƐŝŽŶ�ŽĨ�ŽƌĂů�ŇƵŝĚ�ĐŽůůĞĐƟŽŶ�ŝƐ�ůĞƐƐ�ŝŶǀĂƐŝǀĞ�ƚŚĂŶ�ĨŽƌ�ƵƌŝŶĞ͘�
,ŽǁĞǀĞƌ͕�ƚŚĞ�ŵĂƚƌŝǆ�ŽƌĂů�ŇƵŝĚ�ŝƚƐĞůĨ�ŚĂƐ�ƉƌŽǀĞŶ�ƚŽ�ďĞ�Ă�ĐŚĂůůĞŶŐĞ�
ĨŽƌ� ŝŶǀĞƐƟŐĂƚŽƌƐ� ĂƐ� Ă� ǀĂƐƚ� ŶƵŵďĞƌ� ŽĨ� ĨĂĐƚŽƌƐ� ŝŶŇƵĞŶĐĞƐ� ƚŚĞ�
ƉƌŽĚƵĐƟŽŶ� ŽĨ� ŽƌĂů� ŇƵŝĚ� ǁŚŝĐŚ͕� ŝŶ� ƚƵƌŶ͕�ŵĂǇ� ĂůƐŽ� ŚĂǀĞ� ǀĂƌǇŝŶŐ�
ĞīĞĐƚƐ�ŽŶ� ƚŚĞ� ŝŶǀĞƐƟŐĂƚĞĚ�ƐƵďƐƚĂŶĐĞƐ͘�&Žƌ�ĞǆĂŵƉůĞ͕�Ă�ŶƵŵďĞƌ�
ŽĨ�ĐŽůůĞĐƟŽŶ�ƐǇƐƚĞŵƐ�ƵƐĞ�ĂĐŝĚŝĐ�ŵĞĚŝĂ�ĨŽƌ�ƐƟŵƵůĂƟŽŶ�ĂŶĚ�ƚŚƵƐ�
ĂůƚĞƌ�ƚŚĞ�Ɖ,�ǀĂůƵĞ�ŽĨ�ƚŚĞ�ƐĂŵƉůĞ�΀Ϯϯ͕Ϯϰ΁͘��ƚ�ƚŚŝƐ�ƟŵĞ�ŝƚ�ŚĂƐ�ŶŽƚ�
ďĞĞŶ�ĐŽŶĐůƵƐŝǀĞůǇ�ĚĞƚĞƌŵŝŶĞĚ�ǁŚŝĐŚ�ĞīĞĐƚ�ĂŶǇ�ĐŚŽƐĞŶ�ĐŽůůĞĐƟŽŶ�
ƐǇƐƚĞŵ� ŵĂǇ� ŚĂǀĞ� ŽŶ� ƚŚĞ� ƋƵĂůŝƚǇ� ŽĨ� ƚŚĞ� ƌĞƐƉĞĐƟǀĞ� ƐĂŵƉůĞƐ͘�
&ƵƌƚŚĞƌŵŽƌĞ͕�ƉƌĞƐĞƌǀŝŶŐ�ĂŐĞŶƚƐ�Žƌ�ďƵīĞƌ�ƐŽůƵƟŽŶƐ�ŵĂǇ�ĂůƐŽ�ŚĂǀĞ�
ĚŝīĞƌĞŶƚ�ĞīĞĐƚƐ�ŽŶ�ĚŝīĞƌĞŶƚ�ƐƵďƐƚĂŶĐĞƐ͘��ŶĚ�ŽĨ�ĐŽƵƌƐĞ͕�ĨĂĐƚŽƌƐ�
regarding the individual test subjects such as metabolism, grade 
ŽĨ� ŚǇĚƌĂƟŽŶ� Žƌ� ĨŽƌŵ� ŽĨ� ĚƌƵŐ� ƵƐĞ� ĂůƐŽ� ŚĂǀĞ� ƚŽ� ďĞ� ĐŽŶƐŝĚĞƌĞĚ͘�
�ŶĚ�ůĂƐƚůǇ͕�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ŽƌĂů�ŇƵŝĚ�ŝŶ�ƚŚĞ�ĐŽůůĞĐƚĞĚ�ƐĂŵƉůĞ�ŝƐ�ŶŽƚ�
ĐŽŶƐƚĂŶƚ͕� ƐŽ� ŝƚ� ŚĂƐ� ƚŽ�ďĞ�ŵĞĂƐƵƌĞĚ� ŝĨ� ƋƵĂŶƟĮĐĂƟŽŶ� ŝƐ� ŶĞĞĚĞĚ͘�
�ůƐŽ͕� ƚŚĞ� ĂŵǇůĂƐĞ� ŚĂƐ� ƚŽ� ďĞ� ĚĞƚĞĐƚĞĚ� ĨŽƌ� ǀĞƌŝĮĐĂƟŽŶ� ƚŚĂƚ� ƚŚĞ�
ƐĂŵƉůĞ�ĐŽŶƚĂŝŶƐ�ŽƌĂů�ŇƵŝĚ͘�dŚŝƐ�ĞŶƚĂŝůƐ�ĂĚĚŝƟŽŶĂů�ǁŽƌŬ�ĂŶĚ�ĐŽƐƚƐ�
ĨŽƌ�ƚŚĞ�ůĂďŽƌĂƚŽƌǇ͘��ƌĂǁŝŶŐ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƌĞƋƵŝƌĞƐ�ĐůŽƐĞ�ĐŽŶƚĂĐƚ�
ďĞƚǁĞĞŶ� ƐƚĂī� ĂŶĚ� ƉĂƟĞŶƚ� ǁŚŝĐŚ� ŵĂǇ� ďĞ� ƵŶƉůĞĂƐĂŶƚ� Ăƚ� ƟŵĞƐ�
ĨŽƌ�ďŽƚŚ�ƉĂƌƟĞƐ�ŝŶǀŽůǀĞĚ͘��ĂƉŝůůĂƌǇ�ďůŽŽĚ�ŝƐ�ĐŽŵƉŽƐĞĚ�ŽĨ�ďůŽŽĚ�
ĂŶĚ� ƟƐƐƵĞ� ŇƵŝĚ� ƚŽ� ǀĂƌǇŝŶŐ� ĚĞŐƌĞĞƐ͕� ƐŽ� ĨŽƌ� ĞǆĂĐƚ� ƋƵĂŶƟĮĐĂƟŽŶ�
ƚŚĞ�ĚĞƚĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŚĞŵĂƚŽĐƌŝƚ�ǀĂůƵĞ�ŝƐ�ĚŝƐĐƵƐƐĞĚ͘�&ƵƌƚŚĞƌŵŽƌĞ͕�
ŵĞĐŚĂŶŝĐĂů�ƐƟŵƵůĂƟŽŶ�ŽĨ�ƚŚĞ�ĞǆƚƌĂĐƟŽŶ�ƐŝƚĞ�ƐŚŽƵůĚ�ďĞ�ĂǀŽŝĚĞĚ�ĂƐ�
ŝƚ�ŝŶĐƌĞĂƐĞƐ�ƚŚĞ�ĂŵŽƵŶƚ�ŽĨ�ƟƐƐƵĞ�ŇƵŝĚ�ŝŶ�ƚŚĞ�ƐĂŵƉůĞ͘��ĚƵĐĂƟŽŶĂů�
materials on clinical chemistry cite a margin of error in volume 
ŽĨ�ƵƉ�ƚŽ�ϭϱй�΀Ϯϱ΁͘� /ŶƐƚĞĂĚ͕�Ă�ŚǇƉĞƌĞŵŝĐ�ŽŝŶƚŵĞŶƚ�ŵĂǇ�ďĞ�ƵƐĞĚ�
ƚŽ� ŝŵƉƌŽǀĞ� ďůŽŽĚ� ŇŽǁ͘� ,ŽǁĞǀĞƌ͕� ĐŽŶƚĂŵŝŶĂƟŽŶ� ĐĂŶŶŽƚ� ďĞ�
ĞǆĐůƵĚĞĚ�΀Ϯϲ΁͘

KŶ� ƚŚĞ� ĂŶĂůǇƟĐĂů� ƐŝĚĞ� ƵƌŝŶĞ� ŚĂƐ� ƚŚĞ� ĂĚǀĂŶƚĂŐĞ� ŽĨ� ŚŝŐŚĞƌ�
ĚƌƵŐ� ĐŽŶĐĞŶƚƌĂƟŽŶƐ� ĐŽŵƉĂƌĞĚ� ƚŽ� ƚŚĞ� ŽƚŚĞƌ� ŵĂƚƌŝĐĞƐ͕� ƐŽ� ƚŚĞ�
ƌĞƋƵŝƌĞŵĞŶƚƐ�ŽŶ�ĂŶĂůǇƟĐĂů�ĚĞǀŝĐĞƐ�ĂƌĞ�ůŽǁĞƌ͘���ƟŵĞͲĐŽŶƐƵŵŝŶŐ�
factor is that samples have to be hydrolyzed before analysis 
because of several glucuronides. Some benzodiazepines, THC-
carbonic acid and opiates and opioids form glucuronides. Matrix 
ĞīĞĐƚƐ� ĂƌĞ� Ă� ƉƌŽďůĞŵ�ǁŚĞŶ� ƵƐŝŶŐ� �ůĞĐƚƌŽƐƉƌĂǇ� /ŽŶŝǌĂƟŽŶ� ;�^/Ϳ�
ĨŽƌ�D^͘� KƌĂů� ŇƵŝĚ� ŝƐ� ƚŚĞ�ŵĂƚƌŝǆ�ǁŝƚŚ� ƚŚĞ� ůŽǁĞƐƚ�ŵĂƚƌŝǆ� ĞīĞĐƚƐ�
because it contains less interfering substances like phospholipids, 
ƉƌŽƚĞŝŶƐ�Žƌ�ƐĂůƚƐ͘��ŽŶƐĞƋƵĞŶƚůǇ͕�ŵĂƚƌŝǆ�ĞīĞĐƚƐ�ŽŶ�>�D^ͬD^�ĂƌĞ�
ůĞƐƐ� ĨƌĞƋƵĞŶƚ� ĨŽƌ� ŽƌĂů� ŇƵŝĚ� ƚŚĂŶ� ĨŽƌ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ĂŶĚ� ƵƌŝŶĞ͘͘�
dŚĂƚ�ŵĂŬĞƐ�ƐĂŵƉůĞ�ƉƌĞƉĂƌĂƟŽŶ�ĞĂƐŝĞƌ�ĂŶĚ�ƚŚĞ�ĐŚƌŽŵĂƚŽŐƌĂŵƐ�
are more clearly structured compared to the other matrices. 

�Ƶƚ� ƐŽŵĞ� ƐĂŵƉůĞƐ� ĂƌĞ� ŽĨ� ŵƵĐŽƵƐ� ĐŽŶƐŝƐƚĞŶĐĞ� ǁŚŝĐŚ� ŵĂǇ� ďĞ�
ĚŝĸĐƵůƚ�ƚŽ�ŚĂŶĚůĞ͘�/Ŷ�ĂĚĚŝƟŽŶ�ƚŽ�ůŽǁ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ĂŶĚ�ƐĞǀĞƌĂů�
interfering substances like proteins, phospholipids and others, 
capillary blood has the smallest sample volume. If only one 
ĐĂƉŝůůĂƌǇ� ŽĨ� ďůŽŽĚ� ŝƐ� ĚƌĂǁŶ͕� ĂƐ� ŝƐ� ƵƐƵĂůůǇ� ƚŚĞ� ĐĂƐĞ͕� ƚŚĞƌĞ� ŝƐ� ŶŽƚ�
ĞŶŽƵŐŚ�ŵĂƚĞƌŝĂů�ƚŽ�ƉĞƌĨŽƌŵ�Ă�ƐĞĐŽŶĚ�ĂŶĂůǇƐŝƐ�ŝĨ�ƚŚĞ�ĮƌƐƚ�ĨĂŝů͘

,ŽǁĞǀĞƌ͕�ŵĂŶǇ�ĂŶĂůǇƚĞƐ�ƉƌĞƐĞŶƚ� ƚŚĞ� ůŽŶŐĞƐƚ�ĚĞƚĞĐƟŽŶ�ƉĞƌŝŽĚƐ�
ĨŽƌ� ƵƌŝŶĞ͕� ŝŶ� ƉĂƌƟĐƵůĂƌ� ǁŚĞŶ� ƚŚĞ� ĚĞƚĞĐƟŽŶ� ůŝŵŝƚƐ� ŽĨ� Ă� >�D^ͬ
D^�ŵĞƚŚŽĚ� ŝƐ�ƵƐĞĚ�ĂƐ�ďĂƐŝƐ� ĨŽƌ� ƚŚĞ�ĚĞĐŝƐŝŽŶ�ďĞƚǁĞĞŶ�ŶĞŐĂƟǀĞ�
ĂŶĚ�ƉŽƐŝƟǀĞ͘�/ƚ�ĚĞƉĞŶĚƐ�ŽŶ�ƚŚĞ�ƋƵĞƐƟŽŶ�ŽĨ�ĚƌƵŐ�ƚĞƐƟŶŐ͘�&Žƌ�ĂŶ�
ĂĚĚŝĐƟŽŶ�ƚŚĞƌĂƉǇ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ƟŵĞ�ŝŶ�ƵƌŝŶĞ�ŝƐ�ƋƵŝƚĞ�ůŽŶŐ͘�dŚĞ�
ůĞǀĞů� ŽĨ� ƋƵĂŶƟĮĐĂƟŽŶ� ƚŚĞ� �dh� ĐƌŝƚĞƌŝĂ� ƌĞƋƵŝƌĞ� ĨŽƌ� ĂďƐƟŶĞŶĐĞ�
ƚĞƐƟŶŐ� ŝƐ� ŵŽƐƚůǇ� ƐƵŝƚĂďůĞ� ďƵƚ� ĨŽƌ� ĂŶĂůǇƚĞƐ� ůŝŬĞ� ŵŽƌƉŚŝŶĞ� Žƌ�
ŽǆĂǌĞƉĂŵ�Ă�ŚŝŐŚĞƌ�ĐƵƚ�Žī�ŝƐ�ƉƌŽƉŽƐĞĚ͘��Ŷ�ŽǀĞƌǀŝĞǁ�ŽĨ�ƚŚĞ�ƌĞƐƵůƚƐ�
ŝƐ�ƐŚŽǁŶ�ŝŶ�dĂďůĞ�Ϯ͘�KŶ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŶƵŵďĞƌ�ŽĨ�ƉŽƐŝƟǀĞ�
ƐĂŵƉůĞƐ�ǁĂƐ�ĨŽƵŶĚ�ĨŽƌ�ƵƌŝŶĞ�ǁŝƚŚ�ƚŚĞ�ĞǆĐĞƉƟŽŶ�ŽĨ�ϲͲD�D�ĂŶĚ�
ĂĐĞƚǇůĐŽĚĞŝŶĞ�ǁŚŝĐŚ�ǁĞƌĞ�ŵŽƌĞ�ŽŌĞŶ�ƉŽƐŝƟǀĞ�ŝŶ�ŽƌĂů�ŇƵŝĚ͘

dŚĞ�ĚĞĐƌĞĂƐĞ�ŽĨ� ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ� ĨƌŽŵ�ĚĂǇ�ϭ� ƚŽ�ĚĂǇ�ϯ� ŝƐ�ŵŽƐƚůǇ�
ŚŝŐŚĞƌ�ŝŶ�ŽƌĂů�ŇƵŝĚ͘�

dŚĞ�ůŽŶŐĞƐƚ�ĚĞƚĞĐƟŽŶ�ƟŵĞƐ�;ůĂƐƚ�ƉŽƐŝƟǀĞͿ�Žƌ�ƚŚĞ�ŚŝŐŚĞƐƚ�ŶƵŵďĞƌ�
ŽĨ�ƉŽƐŝƟǀĞ�ƐĂŵƉůĞƐ�ĂŌĞƌ�ϭϯͬϭϰ�ĚĂǇƐ͕�ƌĞƐƉĞĐƟǀĞůǇ͕�ǁĂƐ�ĨŽƵŶĚ�ŝŶ�
ƵƌŝŶĞ͕�ĞǆĐĞƉƚ�ϲͲD�D�ĂŶĚ�ĐŽĚĞŝŶĞ͕�ǁŚŝĐŚ�ǁĞƌĞ�ĚĞƚĞĐƚĞĚ�ůŽŶŐĞƌ�
ŝŶ�ŽƌĂů�ŇƵŝĚ�;ϲͲD�DͿ�ĂŶĚ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�;ĐŽĚĞŝŶĞͿ͘�&Žƌ�ĞǆĂŵƉůĞ͕�
ϱ�ĂŶĚ�ϰ�ŝŶƐƚĞĂĚ�ŽĨ�ϭϭ�ƉĂƟĞŶƚƐ�ǁĞƌĞ�ƐƟůů�ƉŽƐŝƟǀĞ�ĨŽƌ�d,�Ͳ�KK,�ŝŶ�
ƵƌŝŶĞ�ĂŌĞƌ�ϭϰ�ĚĂǇƐ�Ăƚ�ĐƵƚ�Žī�Ăƚ�ϭϬ�Žƌ�ϮϬ�ŶŐͬŵů͘�/Ŷ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�
ĂŶĚ�ŽƌĂů�ŇƵŝĚ�ƚŚĞ�ĚĞƚĞĐƟŽŶ�ƉĞƌŝŽĚ�ĨŽƌ�ĐĂŶŶĂďŝƐ�ǁĂƐ�Ăƚ�ŵĂǆŝŵƵŵ�
ϵ� ĚĂǇƐ͘� &Žƌ� ƐŽŵĞ� ĚŝĂǌĞƉĂŵ� ŵĞƚĂďŽůŝƚĞƐ� ĂƉƉƌŽǆ͘� ϱϬй� ŽĨ� ƚŚĞ�
ƉĂƟĞŶƚƐ�ǁĞƌĞ�ĂůƐŽ�ƐƟůů�ƉŽƐŝƟǀĞ�ĂŌĞƌ�ϭϰ�ĚĂǇƐ͘�KƵƌ� ŝŶǀĞƐƟŐĂƟŽŶ�
ƐŚŽǁƐ� ƚŚĂƚ� ƚŚĞ� ĚĞƚĞĐƟŽŶ� ǁŝŶĚŽǁƐ� ŝŶ� ŽƌĂů� ŇƵŝĚ� ĂƌĞ� ĚŝƐƟŶĐƚůǇ�
shorter for many analytes. They are, to some extent, comparable 
ƚŽ� ƵƌŝŶĞ� ŝĨ� Ă� ĐƵƚ� Žī� ďĞƚǁĞĞŶ� ϱϬ� ĂŶĚ� ϭϬϬ� ŶŐͬŵů� ŝƐ� ƵƐĞĚ͘�tĞůů�
liposoluble analytes such as cannabis and some benzodiazepines 
ƐƵĐŚ� ĂƐ� ŽǆĂǌĞƉĂŵ� ĂŶĚ� ƚĞŵĂǌĞƉĂŵ� ƉƌĞƐĞŶƚ� ĚŝƐƟŶĐƚůǇ� ƐŚŽƌƚĞƌ�
ĚĞƚĞĐƟŽŶ�ǁŝŶĚŽǁƐ�ŝŶ�ŽƌĂů�ŇƵŝĚ�ĞǀĞŶ�ǁŝƚŚ�ƚŚĞƐĞ�ƉĂƌĂŵĞƚĞƌƐ͘�dŽ�
ǀĞƌŝĨǇ�ŚĞƌŽŝŶĞ�ĐŽŶƐƵŵƉƟŽŶ�ƚŚƌŽƵŐŚ�ƚŚĞ�ŵĞƚĂďŽůŝƚĞ�ϲͲD�D͕�ŽƌĂů�
ŇƵŝĚ� ĂƉƉĞĂƌƐ� ƚŽ� ďĞ� ƚŚĞ�ŵŽƐƚ� ƐƵŝƚĂďůĞ�ŵĂƚƌŝǆ� ǁŝƚŚ� ƚŚĞ� ůŽŶŐĞƐƚ�
ĚĞƚĞĐƟŽŶ�ƉĞƌŝŽĚ�ĂŶĚ�ƚŚĞ�ŚŝŐŚĞƐƚ�ƉŽƐŝƟǀĞ�ƌĂƚĞƐ�ŽŶ�ƚŚĞ�ĮƌƐƚ�ĚĂǇ�
ǁŚŝĐŚ�ŝƐ�ƋƵŝƚĞ�ĐŽŶƐŝƐƚĞŶƚ�ǁŝƚŚ�ƚŚĞ�ƌĞƐƵůƚƐ�ŽĨ�sŝŶĚĞŶĞƐ�Ğƚ�Ăů͘�΀Ϯϳ΁͘

�ĂƉŝůůĂƌǇ�ďůŽŽĚ�ŽŌĞŶ�ƐŚŽǁĞĚ�ůŽŶŐ�ĚĞƚĞĐƟŽŶ�ǁŝŶĚŽǁƐ�ĐŽŵƉĂƌĂďůĞ�
ƚŽ�ƵƌŝŶĞ͘�,ŽǁĞǀĞƌ͕� ŝŵƉůĂƵƐŝďůĞ� ƌĞƐƵůƚƐ�ǁĞƌĞ� ĨŽƵŶĚ�ŵŽƌĞ�ŽŌĞŶ͘�
WĂƟĞŶƚƐ�ǁĞƌĞ�ƉŽƐŝƟǀĞ�ĂŐĂŝŶ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ƐƚƵĚǇ�ĂŌĞƌ�ƚĞƐƟŶŐ�
ŶĞŐĂƟǀĞ�ĨŽƌ�ƚŚĞƐĞ�ĂŶĂůǇƚĞƐ�ŽǀĞƌ�ƐĞǀĞƌĂů�ĚĂǇƐ�ďĞĨŽƌĞ�ĂŶĚ�ŶĞŐĂƟǀĞ�
ƌĞƐƵůƚƐ�ŝŶ�ƚŚĞ�ŽƚŚĞƌ�ŵĂƚƌŝĐĞƐ͘��ůƐŽ͕�ĚƵƌŝŶŐ�ƚŚĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ƉĞƌŝŽĚ�
ŽĐĐĂƐŝŽŶĂů� ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ͕� Ğ͘Ő͘� ĨŽƌ� ĂŵƉŚĞƚĂŵŝŶĞ͕� ǁĞƌĞ� ĨŽƵŶĚ�
only in capillary blood although nothing suggests intermediate 
ĐŽŶƐƵŵƉƟŽŶ͘�&Žƌ�ŽŶĞ�ƉĂƟĞŶƚ͕� ĐŽĐĂŝŶĞ�ƵƐĞ�ĚƵƌŝŶŐ� ƚŚĞƌĂƉǇ�ǁĂƐ�
ǀĞƌŝĮĞĚ� ŝŶ� ŽƌĂů� ŇƵŝĚ� ĂŶĚ� ƵƌŝŶĞ� ďǇ� ƐŚŽǁŝŶŐ� ƐƚƌŽŶŐůǇ� ŝŶĐƌĞĂƐŝŶŐ�
ĐŽŶĐĞŶƚƌĂƟŽŶƐ͘� &Žƌ� ĐĂƉŝůůĂƌǇ� ďůŽŽĚ� ƚŚĞ� ƉĂƟĞŶƚ� ǁĂƐ� ĂďŽǀĞ� ƚŚĞ�
ŵĞĂƐƵƌŝŶŐ�ƌĂŶŐĞ�ĚƵƌŝŶŐ�ƚŚĞ�ĞŶƟƌĞ�ŝŶǀĞƐƟŐĂƟŽŶ�ƉĞƌŝŽĚ͘

dŚĞ�ƉŽƐŝƟǀĞ�ƌĞƐƵůƚƐ� ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƚŚĂƚ�ĐĂŶŶŽƚ�ďĞ�ĞǆƉůĂŝŶĞĚ�
ďǇ� ŝŶƚĞƌŵĞĚŝĂƚĞ� ĐŽŶƐƵŵƉƟŽŶ�ǁĞƌĞ� ĨŽƵŶĚ� ĨŽƌ� ĐŽĐĂŝŶĞ͕�ŽƉŝĂƚĞƐ͕�
ϲͲD�D͕�d,��ĂŶĚ�ĂŵƉŚĞƚĂŵŝŶĞ͘�dǁŽ�ŝŵƉůĂƵƐŝďůĞ�ĂŵƉŚĞƚĂŵŝŶĞ�
ƉŽƐŝƟǀĞ� ƉĂƟĞŶƚƐ� ĚŝĚ� ŶŽƚ� ƐƉĞĐŝĨǇ� ƵƐŝŶŐ� ĂŵƉŚĞƚĂŵŝŶĞƐ� ďĞĨŽƌĞ͘�
^ƵĐŚ� ƌĞƐƵůƚƐ� ĐŽƵůĚ�ŶŽƚ�ďĞ�ŽďƐĞƌǀĞĚ� ĨŽƌ�ďĞŶǌŽĚŝĂǌĞƉŝŶĞƐ�ǁŚŝĐŚ�
are taken orally. It appears that tŚĞ� ĐŽŶƚĂŵŝŶĂƟŽŶ�ŽĨ� ƚŚĞ� ƐŬŝŶ�



ARCHIVOS DE MEDICINA
ISSN 1698-9465

2022
Vol.10 No.6:416

13

Annals of Clinical and Laboratory Research
ISSN  2386-5180

cannot be removed enƟƌĞůǇ�ĞǀĞŶ�ďǇ�ĐůĞĂŶŝŶŐ�ƚŚĞ�ĮŶŐĞƌ�ƉĂĚ�ǁŝƚŚ�
ĂůĐŽŚŽů�ƉƌŝŽƌ�ƚŽ�ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ͘��Ŷ�ĂŶĂůǇƟĐĂů�ĐŽŶƚĂŵŝŶĂƟŽŶ�ŝƐ�
ŝŵƉƌŽďĂďůĞ�ĂƐ�ǁĞ�ǀĞƌŝĮĞĚ�ƚŚĂƚ�ƚŚĞ�ƌĞƐƉĞĐƟǀĞ�ƐĂŵƉůĞƐ�ƚŚĂƚ�ŚĂĚ�
been injected into the LCMS immediately before the implausible 
ƐĂŵƉůĞƐ�ǁĞƌĞ�ƉƌŽĐĞƐƐĞĚ�ǁĞƌĞ�ŶĞŐĂƟǀĞ�Žƌ�ƐŽ�ůŽǁ�ƚŚĂƚ�Ă�ĐĂƌƌǇŽǀĞƌ�
ĐŽƵůĚ�ďĞ�ĞǆĐůƵĚĞĚ͘�dŚĞ�ĐŽŶĐĞŶƚƌĂƟŽŶƐ�ŝŶ�ƵƌŝŶĞ�ĂƌĞ�ĞǀĞŶ�ŚŝŐŚĞƌ�
than in capillary blood, so carryover as a reason for implausible 
ƌĞƐƵůƚƐ� ƐŚŽƵůĚ� ďĞ� ŚŝŐŚĞƌ� ĨŽƌ� ƵƌŝŶĞ͘� �Ƶƚ� ƚŚĞ� ŽƉƉŽƐŝƚĞ� ǁĂƐ� ƚŚĞ�
ĐĂƐĞ͘���ĐŽŶƚĂŵŝŶĂƟŽŶ�ŽĨ� ƚŚĞ�ƐŬŝŶ�ĚƵĞ� ƚŽ�ĐŽŶƚĂŵŝŶĂƟŽŶ�ŽĨ� ƚŚĞ�
clothes might be possible. But the implausible result for 6-MAM 
can´t be explained by the hypothesis above because 6-MAM is 
produced in the body out of heroin. A residual amount of the 
ĚƌƵŐ�ŝŶ�ŽŶĞ�ŽĨ�ƚŚĞ�ƵƉƉĞƌ�ĚĞƌŵĂů�ůĂǇĞƌƐ�ĐŽƵůĚ�ďĞ�ĂŶ�ĞǆƉůĂŶĂƟŽŶ͘�
/ŵƉůĂƵƐŝďůĞ�ĚƌƵŐ�ƚĞƐƟŶŐ�ƌĞƐƵůƚƐ�ŝŶ�ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ǁĞƌĞ�ĨŽƵŶĚ�ďǇ�
ĚŝīĞƌĞŶƚ� ĂƵƚŚŽƌƐ͘� �ƵƌŝŶŐ� ƚŚĞ� ŝŶǀĞƐƟŐĂƟŽŶ� ŽĨ� ĮŶŐĞƌ� ƉƌŝŶƚƐ� ĨŽƌ�
ĚƌƵŐƐ��ŽƐƚĂ�Ğƚ�Ăů͘� ΀Ϯϴ΁� ĨŽƵŶĚ�Ă� ĨĂůƐĞ�ƉŽƐŝƟǀĞ� ƌĂƚĞ�ŽĨ�Ϯ͘ϱй�ǁŝƚŚ�
ĐŽĐĂŝŶĞ͘� /ƐŵĂŝů� Ğƚ� Ăů͘� ΀Ϯϵ΁� ŽďƐĞƌǀĞĚ� ƉŽƐŝƟǀĞ� ƌĞƐƵůƚƐ� ǁŝƚŚ� ŶŽŶͲ
ĚƌƵŐ�ƵƐĞƌƐ�ŽĨ�ϭϯй�ĨŽƌ�ĐŽĐĂŝŶĞ͕�ϱй�ĨŽƌ�ďĞŶǌŽǇůĞĐŐŽŶŝŶĞ�ĂŶĚ�ϭй�
ĨŽƌ�ϲͲD�D͘��ĞŝŶŐ�ǁƌŽŶŐůǇ�ƐƵƐƉĞĐƚĞĚ�ŽĨ�ĐƵƌƌĞŶƚ�ĚƌƵŐ�ƵƐĞ�ĐŽƵůĚ�
ŚĂǀĞ� ĨĂƌ� ƌĞĂĐŚŝŶŐ� ĐŽŶƐĞƋƵĞŶĐĞƐ� ĨŽƌ� ƚŚĞ� ƚĞƐƚ� ƐƵďũĞĐƚ� ŝŶĐůƵĚŝŶŐ�
ďƵƚ�ŶŽƚ� ůŝŵŝƚĞĚ� ƚŽ�ĞǆĐůƵƐŝŽŶ� ĨƌŽŵ� ĨƵƌƚŚĞƌ� ƚŚĞƌĂƉǇ� ŝŶ� ƚŚĞ�ǁĂƌĚ͕�
ůŽƐƐ�ŽĨ�ƉƌŽďĂƟŽŶ�ƉƌŝǀŝůĞŐĞƐ�ĂŶĚ�Žƌ�ƚƌƵƐƚ�ŝŶ�ĂĚĚŝĐƟŽŶ�ƚƌĞĂƚŵĞŶƚ͘�
&ƵƌƚŚĞƌ�ŝŶǀĞƐƟŐĂƟŽŶ�ƐŚŽƵůĚ�ďĞ�ƉĞƌĨŽƌŵĞĚ�ƚŽ�ĚĞƚĞƌŵŝŶĞ�ǁŚĞƚŚĞƌ�
ĐĂƉŝůůĂƌǇ�ďůŽŽĚ�ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ�ĨƌŽŵ�ƚŚĞ�ůŽďĞ�ŽĨ�ƚŚĞ�ĞĂƌ�ŵŝŐŚƚ�
ƉƌŽǀŝĚĞ�ĨĞǁĞƌ�ĨĂůƐĞ�ƌĞƐƵůƚƐ͘

�ŽŶĐůƵƐŝŽŶ
The test methods are not only suitable for drug of abuse control 
ĚƵƌŝŶŐ�ƚŚĞƌĂƉǇ͘�dŚĞǇ�ĂůƐŽ�ĐŽƵůĚ�ďĞ�ƵƐĞĚ�ĨŽƌ�ŝŶƐƚĂŶĐĞ�ŝŶ�ǁŽƌŬƉůĂĐĞ�
ƚĞƐƟŶŐ͕� ƚƌĂĸĐ�ĐŽŶƚƌŽů͕� ƚŚĞ�ƉĞŶĂů� ƐǇƐƚĞŵ͕�ƉƌŽďĂƟŽŶĂƌǇ� ƐĞƌǀŝĐĞƐ�
ĂŶĚ�ĂďƐƟŶĞŶĐĞ�ŵŽŶŝƚŽƌŝŶŐ͘�dŚĞ�ƐĂŵƉůĞ�ĐŽůůĞĐƟŽŶ�ŝƐ�ŶŽŶͲŝŶǀĂƐŝǀĞ�
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Ϯϭ͘��ĂƵŵ� <͕� �ŝŶǁĂĐŚƚĞƌ� ^͕� �ŝďů� D͕� ,ƵƉƉĞƌƚǌ� �� ;ϮϬϭϴͿ� hƌŝŶĞͲŬŝŶĞƟĐƐ�
ŽĨ� ůŽǁ� ŵŽůĞĐƵůĂƌ� ƉŽůǇĞƚŚǇůĞŶĞ� ŐůǇĐŽůƐ� ĨŽůůŽǁŝŶŐ� ĂŶ� ŽƌĂů� ĐĂƉƐƵůĞ�
ŝŶŐĞƐƟŽŶ͘�:��ƉƉů�>ŝĨĞ�^Đŝ�/Ŷƚ�ϭϱ͗�ϭͲϲ͘�

ϮϮ͘�,ƵƉƉĞƌƚǌ��͕��ĂƌƚůŝŶŐ��͕��ĂƵŵ�<�;ϮϬϭϴͿ��ĚƵůƚĞƌĂƟŽŶ�ŽĨ�ƵƌŝŶĞ�ƐĂŵƉůĞƐ͕�
ĚŝƐĐŽǀĞƌǇ�ĂŶĚ�ŵŝƟŐĂƟŽŶ͘�:��ƉƉů�>ŝĨĞ�^Đŝ�/Ŷƚ�ϭϲ͗�ϭͲϴ͘

Ϯϯ͘��ƌŽƵĐŚ��:�;ϮϬϬϱͿ�KƌĂů�ŇƵŝĚ�ĐŽůůĞĐƟŽŶ͗�ƚŚĞ�ŶĞŐůĞĐƚĞĚ�ǀĂƌŝĂďůĞ�ŝŶ�ŽƌĂů�
ŇƵŝĚ�ƚĞƐƟŶŐ͘�&ŽƌĞŶƐŝĐ�^Đŝ�/Ŷƚ�ϭϱϬ͗�ϭϲϱͲϭϳϯ͘�

Ϯϰ͘�<ĂƚŽ� <͕�,ŝůůƐŐƌŽǀĞ�D͕�tĞŝŶŚŽůĚ� >͕�'ŽƌĞůŝĐŬ���͕��ĂƌǁŝŶ�t�͕� Ğƚ� Ăů͘�
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