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Development of a Simultaneous Detection and Quantification Method of Anorectics
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Abstract — Phentermine (PT) and phenmetrazine (PM) have been widely used as anti-obesity drugs. These drugs should
be used with caution due to its close relation to amphetamine in its structure and toxicity. PT and PM, amphetamine-type
anorectics, have recently been considered as alternatives for methamphetamine abuse in Korea. In addition, the misuse and
abuse of PT and PM obtained by illegal sources such as the internet become a serious social problem. In the present study,
a simultaneous detection and quantification method for determining PT and PM in human urine was developed and validated
according to the international guidelines. The urine samples were screened using a fluorescence polarization immunooassay
and analyzed by gas chromatography mass spectrometry (GC-MS) after extraction using automatic solid phase extraction
(SPE) with a mixed-mode cation exchange cartridge and derivatization with pentafluoropropionic anhydride (PFPA). The
validation results for selectivity, linearity, limits of detection (LOD) and quantification (LOQ), intra- and inter-assay precision
and accuracy and recovery were satisfactory. The validated method was successfully applied to authentic urine samples col-
lected from 38 drug abuse suspects. PT and/or PM were identified with or without methamphetamine in urine samples.
Abuse of PT and PM have increased continuously in Korea, therefore, closer supervision of the inappropriate use of anoret-

ics is necessary.
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Rock, TX, USA)IA, PM 41932 Sigma*HMO, USA)pPIA
ek WH%FE2> amphetamine-d; % MDA-d.=
CerilliantAl(Round Rock, TX, USA)IA Fdskdct. #7187
+ 5% HPLCH<= AREsHlem, 0.1 N NaOH(ZE 7+ 500 m!
o] NaOH 4.0 g& ¥o] =91 & {2 1000 m/=Z Z=3lth
¢} 5N HCIGH== 200 mioll ¢-HCl 206 miE 9 & thA] 5

Eﬁ“_“[‘

FE 500 miE SElehs ZAlsto] ARSIGITE, el Aok
© 24 pentafluoropropionic anhydride(PFPA, Sigma, MO,
USAYE ARE3IGIaL, 71El MoK 19 B S55-5 ARESIth

£EUY - AR T URAEA 25 ABIYFEA

&1 RapidTrace™(Zymark, MA, USA)E AM8&1511, 7558
732 mixed-mode cation exchange type?! CLEAN SCREEN

(130 mg/3 ml, UCT, PA, USA)S ARE3ITE AR 100~1000
W= A8 (borosilicate, 16x100 mm)l E2 5 DW=S gof &
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Table I-Ions monitored for each analyte (Underlined ions were
used for quantification)

PFP derivatives

Analyte -

fragment ion MW
Phentermine 204, 132, 164 295
Phenmetrazine 217, 98, 105 323
Amphetamine-Dj 194 281
MDA-D; 167 325
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PT W PM2] 742 %5892 blank A1 E(1 m)oll 7151 2 EFEHE vlwste] FElE], 35E S Al Ui
F5H9) 50 ng/miell A 750 ng/miZkA] 5719] FER= 2SI T2de FENES B9 F eix|ute) 7kl
A& A= EH40]29] signal/noise(S/N) ratio”?} 2+

7} 39} 100] ¥ FEE 29T, FHE 2 U A A§AD Y D&
AR HEAR(QC)E 70 ng/ml B! 700 ng/mi®] S 7HA] S
& ZAslol(n=5) 1% 547t NS Sl Sla HIQER|EX2| MM MAHISA &0l
T 79 R FEREE AR Alse FEEE AAA SEjuiEtell 71 wWol @ - fdH8E 1l Qlis A AR PT
Table II — Cross reactivity of anorectic drugs
Conc Axsym level (ng/m/)
Drug ;
(ng/m/) Sample 1 Sample 2 Sample 3 Mean+SD?
Phentermine 1000 326.98 337.52 290.87 318.46+24.47
500 296.69 267.23 259.27 274.4+19.71
Phenmetrazine 1000 184.37 147.08 158.62 163.36+19.09
500 147.52 137.01 138.15 140.89+5.77
Standard deviation.
===<< Chromatograms of Positive Drugs >>===
* Screening Result for Anoretics with Point Subtraction...
# Data File : D:\data\Phentermine\kms\111102\70-1.D # Sample Name : 70-1
@ Method : UMA M @ AcqOn: 2Nov 2011 15:28
Total lon Chromatogram
Abundance TIC: 70-1.DWdata.ms
6000000
4000000
2000000
CL'J\JAA A k,ﬁ ’ ! . .
Time——> 600 800 1000 1200 1400 1600 18.00 20.00
Amphetamine-D5 (Ref Rt: 5.7) Phentermine (Ref Rt: 5.86) MDA-D5 (Ref Rt: 9.77)
Abundance lon 194.00 (193.70 to 194. 70] i Abundancelon 204.00 (203.70 to 204.70): |  Abundancelon 167.00 (166.70 to 167.70): |
lon 122.00 H1A8270 to 122.70): lon 132.00 HAEE0 t0 132.70): 1 ggopgplion 136.00 mfmo to 136.70):
200000 40000]lon 164.00 (168.70 to 164.70): ‘\
150000 30000 400000 /
|68
100000 20000
[ 200000 g 74O
50000 10000 /
S L e 0 0 k T
Time-—> 560 570 580 Time--> 570 580 580 6.00 Time—-> 9.60 970 980 9.80

Ref-(100:45:0), SA-(100:48:0) Ref-(100:20:10), SA-(100:16:7)  Ref-(100:40:0), SA-(100:374:0)

Phenmetrazine (Ref Rt: 9.47)

Abu lon 217.00 (216.70 to 217.70):
Wlon 105. 0091 p4870 to 105. /0]

lon 98.00 (3f.70 to 98.70): 7
30000
20000
2 9543
“1
10000 I

05 T T
Time——> 9.30 940 9.50 9.|60
Ref-(100:45:0), SA-(100:38:44)

Fig. 1 — Extracted ion chromatogram of phentermine and phenmetrazine in spiked urine (Urine was spiked with 70 ng/m/ of each analyte and IS).
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Table IV —Recovery of phentermine and phenmetrazine

Recovery (%)
70 ng/m/ 700 ng/m/
Mean Median CV* Median CV*

Phentermine 88.0 86.0 6.1 85.1 84.7 1.8
Phenmetrazine  90.7 87.9 6.4 86.4 86.6 1.8

#Coefficient of variation.

Analyte

Mean

I 2 Ivel]l A2)sl3ict. blank =418 1 miell PT 2 PM %58
NS TEHEE VR & WAFEHOR FESl] Ak A
2S5 A448199S W PT 2@ PME 50~750 ng/miolA] 55 AF
AT 0.999 oPdoz 2Ado|int. A (LOQR= PT
9 PM X7 50 ng/mio|31ar, AETA(LOD):= ddol22] SN
H|7} 3:1 oPdolar, HEAR] rEE Ay} Ak 492 5
T2A AAe3S o PT 2 PM 25 10 ng/m/°]lt}. blank
wAZo PT Y PM ASAEE 27 70, 700 ng/mlo] 5=
A7vstal 547 Agste] A s & Yull(intra-day) W Azt
(inter-day) 4% 4 AUEE FASI T Table M2} 2
o] PT ¥ PM9] A% 2 AUr: F 74 FEHSjolq &
T 10% nivkez2A Astsloich, sl AEe 9 s Wl

A PT 2 PME] 3588 85% ©)toltH(Table IV).

S

= 8T

HARME gl GC-MSU| 2§t 2AIZ & H|THK|EMFS| &
]

b8} 3899 HAEE FE GC-MS 24%E A8t
o] ghf A%k A¥H= Fig. 2 ¥ Table V& 2ot 4943,
307119 AlEelA] PTe] A& oM, o] & 3718 A5l H
Etwelrlo], 1E] Azl PMo] &7 HE= et T3t 8
7Me] Algelr= PMo] v HEH ST HEE PTE PMe| 3
22 PT9] 73-% 101~84748 ng/ml(mean, 19227 ng/ml; median,
4987 ng/ml), PM2] 79 72~6737 ng/ml(mean, 1777 ng/m;

Table III — Results of the validation for the quantification of phentermine and phenmetrazine in urine

Precision (CV?, %) Accuracy (Bias, %)

Calibration (50~700 ng/ml/, n=>5)

Analyte 3 I LOD® LOQ¢
(ng/mi) Intra-assay Inter-assay Intra-assay Inter-assay ope ntercept R®» (gml) (ng/mi)
(n=5) (n=25) (n=5) (=25  Mean SD SE Mean SD SE
Phentermine
7(7)8 ggg gég ggg igi 0.0029 0.0002 0.0001 0.0294 0.0058 0.0026 0.9995 10 50
Phenmetrazine
788 gég i‘gg ggg 82(5) 0.0034 0.0002 0.0001 0.0237 0.0120 0.0054 0.9995 10 50

Coefficient of variation.
PRegression coefficient.
“Limit of detection.

4Limit of quantification.

Vol. 57, No. 6, 2013
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JftE]ofol & A1 o7 Wt}

median, 1431 ng/m))2] HL|SITt.
2AIR 5 PT Yl PMO] ER1E §13E oA o vEY SAE B H[2R|IEN S| HEHE
ER-E Aok o83 A o] & Ths A F]lsl] 9 AR ek Ak o] 7P el AREE AlRRA,
3t PT 9l PMo] AEH 38709 wA RS W e vE  Sslafslpally-el viektdatol = A3t oF 3310 19 A
lER oFE 418 AlokE ol8slo] HAEIte W wAst A = BAEle] FEokE BEonE Elstal 9lom MY PT Y
q~ Table Vell WrepiSict, Glo] HEUHERLS] cut off 5  PM 5<] MW EAE WESHERIZ tulel] ojo] 71 o]
]l 250 ng/mie FIE VIEo® AYSSE wl, PTE] 74 HEss e 1 HAENTE id Skhs FAIE UEhla
3070 5 28709 AE(93.3%)7F, PMO] 9 97l% 6702] 3eAl QItk(Table VI). 3 PT 2 PM¥} $7) vl Etwelvlz} ojn}

F.(66.6%)7} cut-off level ©]/°d2] =& YERATE g4 o 59 O FgekEo] ¥ AEEe NEE S7kskaL St
% PTo] PMECH HlECkelule]] that mxpiksAlo] Tome PT % PM2 =2 A8 Ast] v|vks X73b7] 3t &

FEQHERIE Aloks o] 85t Mol oz wkesl  Hom ARGEL, FHT vESHEN] HEAF Afolel HEN

Table V — Summary of the screening and quantitative results for PT and PM in 38 urine samples

Phentermine Phenmetrazine
Number of positive samples in GC/MS? 30 9
Number of positive samples in screening assays” 28 6
Number of false negatives in screening assays® 2 3
Minimum? 101 72
Maximum? 84748 6737
Mean? 19227 1772
Median? 4987 1431

Samples with drug detected above the LOQ.

Samples with drug detected above the cut-off value (250 ng/ml) in screening assays.

‘False negatives were identified as those specimens that screened negative but were confirmed by GC/MS for drug at concentrations
above the LOQ.

dConcentrations (ng/ml), calculated with quantitative results.

Table VI - Frequency of anorectic drugs in urine samples

2007 2008 2009 2010 2011 2012 2013 (~July) Total
PT 34 26 47 46 24 46 28 251
PM 13 8 1 8 1 7 38
PT+PM 6 4 2 3 1 16
PT+MA 2 1 6 4 13
PT+THC 3 3 3 5 3 17
PT+MA+THC 1 1 2
PT+PP 3 1 4
PT+BEN 3 2 5
Total 53 38 53 63 32 62 45 346

PT: phentermine, PM: phenmetrazine, MA: methamphetamine, THC: tetrahydrocannabinal, PP: propopl, BEN: benzodiazepine.

J. Pharm. Soc. Korea
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