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Clinical testing
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Jrine testing for drugs of abuse

.
179 % 88 s A(E= v & 7) (L)
2.8 2Lt vam e s 32 (25R)
3. #Ef 1 . MDMA MDA (27&)

4. = JB: ..... THC-COOH (27%)

5. Ketamine (37%)
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| Abused Drugs Testing in Taiwan
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1. Screen test:
EMIT (L E B2 & $7:3)
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2. Confirmation test
GCIMS (F 10 /& % 3 %)
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1. Screening test: g T
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GC/MSrz 31k %
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500 ng/mL
500 ng/mL
300 ng/mL
50 ng/mL

RN

500 ng/mL

500 ng/mL ® % £ & F + 30100

500 ng/mL
500 ng/mL g

300 ng/mL
15 ng/mL

- MDMA+MDA = *+500




2.Confirmation Test : # ipk 45 1 ## & ( GC/MS)




GC-MS system







What is Mass Spectrometry?
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I\/IS Prlnc:lples

3¢ Different compounds can be uniquely
Identified by their mass

Butorphanol L-dopa aspirin
N -CH,-
OH 2<> COOH
HO -CH CH NH,
O H e
HO
MW = 327.1 MW = 197.2 MW = 180.1
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Typical GC/MS Mass Spectrum '
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MS Principles

* Different elements can be uniquely
identified by their mass
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Assigning numerical value to the intrinsic property
of “mass” is based on using carbon-12, 12C, as a
reference point.

One unit of mass iIs defined as a Dalton (Da).

One Dalton is defined as 1/12 the mass of a single
carbon-12 atom.

Thus, one 12C atom has a mass of 12.0000 Da.
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Mass analysis happens in the gas phase.

Mass Spec Principles
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Pharmaceutical analysis
Bioavailability studies(BA/BE)
Drug metabolism studies, pharmacokinetics
Characterization of potential drugs
Drug degradation product analysis
Screening of drug candidates
Identifying drug targets

Environmental and food residue analysis
Pesticides on foods
Soil and groundwater contamination
Biomolecule characterization






drugs only for
Several days.
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2 The hair testing has become much popular
¢ Forensic, Clinical toxicology and Work-place drug testing.
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CRIME SCENE INVESTIGATION™

. Interactive Crime-Solving Adventure
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I
Other Advantages

3% Easy access of samples.
¢ Difficult to be forged.
3¢ Stability for storage and transportation.

# “Segmental analysis” may help determine the
time of drug exposure.




Pathway of Drug Incorporation into Hair

Tranpned
Detectahle
Toxins




Segmental Hair Analysis
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Hair Testing had been developed
for along time ....,

but it still the auxilary evidence for
drugs of abuse.




Disadvantages of hair testing

52 Racial bias
3¢ Halr color bilas
2 Environmental contamination
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Disadvantages of hair testing

3¢ Racial bilas
¢ Hair color bias
£ Environmental contamination




Almost No Cocalne
Apuser In Talwan




Collection of the hair sample

Identification of the person:
Passport, comparison with photograph, signature

Protocol:
Personal data, date and site of collection, weight of sample, hair lengths,
residual length on scalp ,colour, special characternistics (dyeing,
bleaching etc.)

Place of sampling: Proximal end
Hair sampling and hair analysis are not
allowed in laboratories and departments
where the drugs themselves are handled

Practical performance: A B
Tuft of hair fixed by a string, cutting ~
directly above skin, & 3-4 mm, marking
of the proximal end

Collection of two samples A and B:
A: Analysis sample, sufficient for the

whole analysis including confirmation
or repetition
B: Reserve sample, left untouched for
cases of any objections

Separate storage in different covers,
labelled with name, date of collection
and sample No.

Figure 2. Some important aspects to be taken into account when collecting a hair sample -
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Hair preparation:
Wash and Cut
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Cut and weigh
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Amphetamines

‘Hydrolysis by
- NaOH
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Derivatization

Heptafluorobutyric acid anhydride (HFBA)




Separation + ldentificatior
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Cutoft concentrations of drugs of abuse in hair during
screening and confirmatory tests as suggested by SAMHSA

Screening Confirmatory
Test Cutoff Test Cutoft
Concentration  Concentration

_________ (pg/mg) (pg/mg)

Phency hdme

‘UDelta-9-tetrahvdrocannabinol-9-carboxvlic acid.
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RT: 8.20 - 11.00
o.72 NL:
100 1.19E7

95 TIC F: MS
Clobenzore

os Full scan - TIC st
7s Clobenzorex - STD
oo HFBA

oo 8.54 870 8.85 892 9.05 9.14 9.36 9.43 9.57
= R

‘ 8.5 9.0 9‘.5 10.0 10.5 11.0
Time (min)

Clobenzorex FS1 #259-262 RT: 9.70-9.77 AV: 4 SB: 50 9.17-9.68,9.89-10.49 NL: 1.66E6

T: + ¢ Full ms [ 50.00-700.00]

100— 124.94
90
CHs
80
- CHZ—J:H—I'in—-CHz

H
Cl

Relative Abundance
ol o
o e}
Lot b brcce e b brr e b b

Ciobenzorex
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20 91.00 118.05) 640

10

64.97 88.97 366.03

oeasr o je8es | |l1s201 16897 21004 24306 267.05 28022 314.01 33602 ||  389.08
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several days. —
st Hair testing offer detection p ;
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