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Analysis of drugs and bisphenols with new prelabeling
fluorescence derivatization methods

Hiroyuki Fujino

PET Diagnostic Imaging Center, Kitakyushu Medical Checkup Clinic,
3-1-2 Muromachi, Kokura-Kita, Kitakyusyu 803-0812, Japan.

Abstract

Simple and sensitive prelabeling fluorescence derivatization methods were
developed for theoretical drug monitoring of amantadine and acetaminophen
and for monitoring of bisphenols. First, amantadine was converted to the
corresponding fluorescent derivative by reaction with DMEQ-COCI as
fluorescence derivatization reagent. Furthermore, this method was
successfully applied to the determination of amantadine in serum of healthy
volunteers and hospitalised patients. Secondary, a new fluorescence
derivatization reagent, DTBBIT, was synthesized and proved to react readily
with acetaminophen. Utilizing this reagent, saliva acetaminophen level was
measured without any sample purification. Finally, a new derivatization
reagent, DTBIT, was synthesized for argon laser-induced fluorescence
detection and found to be useful for the detection of bisphenols. These
methods permit the highly sensitive and simple determination of amantadine,
acetaminophen and bisphenols.

Key Words : prelabeling fluorescence derivatization method, amantadine,
acetaminophen, bisphenol.
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Fluorescent derivative

Fig. 1 Fluorescence derivatization of amantadine with DMEQ-COCI

Chart 1 Procedure for the fluorescence derivatization of amantadine in serum with

DMEQ-COCI

Serum 50 pL
&—— 10 pL of 1.0 pg/mL 1-(1-adamantyl)ethylamine (I.S.)

<—— 50 pLiof 1.0 M NaOH
<— 2 mL of toluene

Vortex-mixed for ca. 2 min

v

Centrifuged at 1000 g for 10 min
The supernatant (1.5 mL) was evaporated to dryness
under a nitrogen stream

&—— 100 pL of 1.0 mM DMEQ-COCI (in acetonitrile)
<—— 50 uL of 5.0 mM triethylamine (in acetonitrile)

Stood at room temperature for 5 min

v

The 20 pL of the final solution was injected into the HPLC
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HPLC conditions
Column : YMC-Pack C8
1 [0 250 x 4.6 mm i.d., particle size 5 pmC
Mobile phase : CH;CN/CH,0OH/H,0
*] [0 35/35/30, vivO

Flow rate : 1.0 mL/min

Fluorescence detection :
Ex. 400 nm, Em. 500 nm

Detector response

N(
| l |
0 10 20

Time (min)

Fig. 2 Chromatogram of a healthy human serum after single 50 mg oral dose of
amantadine hydrochloride.

Peaks and concentrations] ng/mL serum(l: 1, amantadine hydrochloridél 3901; 2, I.S.
(0 20007; 3, reagent blank component
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—@— 68 years, female,
twice—a—day

— —#— —76 years, male,
twice—a—day

— - & - - 80 years, female,
twice—a—day

~———— 58 years, male, three
times a day

— —1— —81 years, female,
three times a day

— - A - =82 years, female,
three times a day

- - -®---82 years, female, .
three times a day

Amantadine concentration (pg/mL serum)

D i A 1
1 2 3 4 5 6

Time (month)

Fig. 3 Serum concentrations of amantadine in early morning of seven hospitalised
patients with cerebral infarction at once-a-month for six months. Symbol: closed,
administrated 50 mg of amantadine hydrochloride twice-a-day; open, administrated 50
mg of amantadine hydrochloride three times a day.
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Fig. 4 Fluorescence derivatization of APAP with DTBBIT.

DTBBITU O OO DO ODOODOODOO DO 2,3-naphthalenedialdehyde, o-amino-
thiophenol O O cyanuric chloride D O O OO0 OO0 OO0 O0OO0DO0OO0OOOOOOOO
O000O0OoOoODTBBITOOOOOOOOOOODOOSonmOOOOODOO
560 nmO O 00ODTBBITOOOAPAPOOOODOOOO HPLCOOOO O
O000O0OChart2 000000 HPLC-ODDOOODDOOODDOOODO
O000000000D0Fg. 6000000000O0S/N=300 0.1 pug/mLODO
000000800 fmoldODODOO HPLC-UVO ¥YYOOOOS00000D00O0DOO
OO0 APAPOOOOOOODODO APAPODOOOOOODODODOOOFRg 700
OO0O0OOAPAPOODOODOSOOODOOODOODOOODOOODOODOOODOOO
gdoo®¥oooooooooo

O0DOAPAPOODOOODOOODODOODOODDOODODOODOOODOODO
oood

0 300



Chart 2 Procedure for the fluorescence derivatization of acetaminophen in saliva with
DTBBIT

Detector response

Saliva 10 pL

<——— 20 pL of 25 uM bisphenol F (I.S.) in 20 mM NaOH

l&—— 100 pL of 80 uM DTBBIT in DMSO

Mixed at room temperature for ca.5 sec

<— 20 uL of 52 mM acetic acid

Mixed at room temperature for ca. 5 sec

The 20 uL of the final solution was injected into the HPLC

uj

4 HPLC conditions

Column; TSKgel ODS-80TM

(0250 x 4.6 mm I.D., particle size 5 um0
Guard column; TSKgel ODS-80TM

015 x 3.2 mm I.D., particle size 5 pmJ
Mobile phase; CH,OH

o Flow rate; 1.0 mL/min

1 Fluorescence detection;
Ex. 540 nm, Em. 560 nm

\V\.Q\JLM \ Fig. 6 Chromatogram obtained with saliva
spiked with APAP and I.S..

1| 0 2‘ 0 Peaks and concentration$] pg/mL salivall:
1, APAR] 1007; 2, 1.S0 1007; 3, DTBBIT; 4,
Time (min) reagent blank components.
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Acetaminophen concentration
(ug/mL saliva)
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Fig. 7  Saliva concentration of APAP after the oral administration of APAR] single
dose, 200 mg[d to a healthy persori] male, 48 years old, 60 kg[l
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Ri=H, R,=H: Bisphenol F

Fluorescent derivatives
Ri=H, R,=CHs: Bisphenol E
Ry, R;=H: Bisphenol A

R1 =CH3, R2=CGH5: BiSphEﬂO' AP
R1=CH3, R,=C5Hs5: Bisphenol B

Fig. 8 Fluorescence derivatization of bisphenols with DTBIT.
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Chart 3 Procedure for the fluorescence derivatization of bisphenols with DTBIT

100 uL of sample solution in 1 M NaOH

<—— 100 pL of 70 mM TPABrin 1 M NaOH

<— 400 pL of 0.5 mM DTBIT in dichloromethane

\
Vortex-mixed for ca. 30 sec

Centrifuged for 1 min at 1000 g

The 300 pL of the organic layer was transferred to another tube

V

Evaporated to dryness under nitrogen gas

l(——-——— 300 uL of acetonitrile

The 20 uL of the final solution was injected into the HPLC

a
A \
L
\P HPLC conditions
© Column; TSKgel ODS-120T
)]
g 5 4 0250 x 4.6 mm I.D., particle size 5y mQ
§ “ 1 Mobile phase; CH,CN
§ 5 Flow rate; 1.0 mL/min
§ \ 3 « Argon-ion laser-induced fluorescence detection;
)
A ! \ \J Ex. 488 nm, Em. 536 nm
Ji
. U
| I I I
0 10 20 30

Time (min)

Fig. 9 Chromatogram obtained with a standard solution of bisphenols] each 10
pmol/injection volumell

Peaks: 1, Bisphenol F; 2, Bisphenol E; 3, Bisphenol A; 4, Bisphenol AP; 5,
Bisphenol B; a, reagent blank components.
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