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Development of the methods for atomoxetine identification
suitable for the chemical and toxicological analysis

The cases of acute and lethal poisonings by atomoxetine, an antidepressant, have been registered. Therefore,
development of the available and reliable methods for its chemical and toxicological analysis is the topical issue.

Aim. To develop the conditions for atomoxetine detection in the presence of a number of its pharmacological and
structural analogs when performing the general TLC-screening and identification of the antidepressant by UV spectro-
photometry.

Materials and methods. Chromatographic mobility of antidepressants in thin sorbent layers was studied in 11
mobile phases, including those recommended by TIAFT, using five types of chromatographic plates. A number of
chromogenic reagents was used for visualization. The UV-spectrum of atomoxetine was studied in 0.1 Mol - L' solution
of hydrochloric acid.

Results and discussion. Chromatographic systems with the low correlation of R, values for atomoxetine that
make them suitable for the general TLC-screening have been found. The UV spectrum of atomoxetine in the acid solu-
tion had light absorption maxima at wavelengths of 270 (¢ = 1300; A', = 45) and 277 nm.

Conclusions. A combined use of three mobile phases: methanol — 25 % ammonia solution (100 : 1.5), cyclohexane —
toluene — diethylamine (75 : 15 : 10), and toluene — acetone — 25 % ammonia solution (45 : 45 : 7.5 : 2.5) provides a
reliable atomoxetine detection in the presence of a number of its pharmacological and structural analogs when performing
the general TLC-screening. The presence of specific light absorption in the UV region of the spectrum for atomoxetine
makes the UV spectrophotometry method suitable for identification of the antidepressant in toxicological studies.
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J1. 0. Tomaposckka, C. B. batopka, C. A. KapnyLuuHa

Po3po6ka meToaiB ineHTUcpikaLii aTOMOKCeTUHY, NpuaaTHUX Ans XiMiko-
TOKCUKOJOriYHOro aHanisy

3apeecTpoBaHi BUNagky rocTpux Ta feTarnbHUX OTPYEHb aHTUAENPECaHTOM aTOMOKCETUMHOM, TOMY po3pobka AOoCTyn-
HUX i HAOINHUX METOAIB MOro XiMiKO-TOKCUKOIOMYHOro aHari3y € akTyarnbHOK 3adadeto.

MeToto gaHux gocnimkeHb € po3pobka yMOB BUSABIIEHHST aTOMOKCETUHY Npun npw 3aranbHoMy TLLX-CKpuHiHry y
NPUCYTHOCTI psgy noro papmMakonoriyHUX i CTPYKTYPHUX aHanoriB Ta igeHTudikauii aHTugenpecaHta metogom Y-
CNeKkTpohOTOMETPI.

Marepianu Ta metogun. XpomatorpadiyHy pyxnmBiCTb aHTUAENPECAHTIB Y TOHKMX Liapax copbeHTy AocnioKy-
Banu B 11 pyxomux cpasax, 3okpema pekomeHgosaHux TIAFT, Ha n’aTu Tunax xpomatorpadiyHnx nnacTvH. FAk Bidya-
ni3aTopu BUKOPUCTOBYBamNM psii XPOMOrEHHNX peakTuBiB. YP-cnekTp atomokceTuHy Bredanu B 0,1 monb - ' po3unHi
KMCNOTU XIMOPUOHOI.

Pe3ynbTrati Ta ix o6roBopeHHA. BctaHoBneHi xpomatorpadiyHi cuctemMy 3 HU3bKOK Kopensuieto BenuunH R,
[ONsi aTOMOKCETUHY i psgy Moro papmakonoriYHuX i CTPYKTYPHMX aHarnoriB, Wo poduTk iX npuaaTHUMK ANns 3aranbHoro
TLX-CKprHiHry. YP-cneKTp aTOMOKCETMHY B PO34MHI KUCMOTW MaB MakCUMyMu cBiTnonornuHaHHs npu 270 (g, = 1300;
A%, =45)i 277 Hm.

BucHoBku. CymicHe BMKOPUCTaHHSA TPbOX pyxomMux das: metaHon — 25 % po3vmH amoHito rigpokeungy (100 : 1,5),
LMKrorekcaH — TonyeH — gietunamid (75 : 15 : 10), TonyeH — aueToH — eTaHon — 25 % pO34MH amoHito rigpokecnay
(45 :45:7,5:2,5) 3abe3neyye HagiiHe BUSIBNIEHHS aTOMOKCETUHY npu TLLUX-CKpuHiHry y npucyTHOCTI psay noro dap-
MaKOJSIOriYHMX | CTPYKTYPHMX aHarnoriB. HasiBHICTb AN aTOMOKCETMHY crneuudivHoro ceitnonornuHanHsa B Y®-obnacTi
crnekTpa pobutb metog YP-cnekTpodoToMETpIi npuaaTtHUM Ans iaeHTudikauii aHTnaenpecaHTa npy TOKCUKOMOTYHNX
[OCTiOKEHHSAX.

Knrodoei cnoea: amomokcemuH; TLUX-ckpuHiHe, Y®-criekmp

J1. KO. Tomaposckas, C. B. Batopka, C. A. KapnywuHa

Pa3pa60TKa mMeTo4oB VI,EI,eHTVId)MKaLIVIM aTOMOKCeTUHa, NpurogHbIxX Ana XMmMmumukKo-
TOKCUKOJIOrM4eCKoro aHarnusa

3aperncTprpoBaHbl Criyvam OCTpbIX M NeTanbHbIX OTPABMEHUI aHTMAENPECCaHTOM aTOMOKCETMHOM, MO3TOMY pas-
paboTka LOCTYMHbIX U HAAEXHbBIX METOL0B €r0 XMMMUKO-TOKCUMKOIOIMYECKOro aHanm3a SBnsieTcs akTyanbsHom 3agaqen.

Llenbro faHHbIX UCCreaoBaHMiA SBNsieTcs paspaboTka ycrnoBui 0BHapyXXeHUs aToMoKceTMHa npu obuem TCX-
CKPUHWHIE B NPUCYTCTBUN psida ero oapMakororM4ecknx U CTPYKTYPHbIX aHanoros u naeHTudukaumm aHtuaenpec-
caHTa MeToaoM Y®P-crnekTpodhoToMETPUN.
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Matepuanbl n meToabl. XpomaTtorpadm4eckyto NoABMKHOCTb aHTUAENPECCAHTOB B TOHKMX CMOsX copbeHTa mc-
cneposanu B 11 noaBuxHbIX hasax, B TOM yucne pekomeHaoBaHHblx TIAFT, Ha natu Tunax xpomatorpaduyecknx
nnacTtvH. Kak BM3yanuaaTopbl UCNOMNb30Banu paa XPOMOreHHbIX peakTuBOB. YP-CNekTp aTOMOKCeTMHa M3yyanu B
0,1 monb - 11" pacTBOpE KNCNOTbI XJTOPUAHOMN.

Pe3ynbraThbl M X 06¢cyxaeHUe. YCTaHOBMNEHbI XpoMaTorpadmyeckme CUCTeMbI C HU3KOM KOppensiLunen BenmymH
R; Ans atomokceTuHa 1 psga ero hapMakornormyeckmx 1 CTPYKTYPHbIX aHarnoroB, 4YTo Aenaet Ux NpurogHbiMu Ans
obwwero TCX-ckpuHuHra. Y®-cnekTp aToMOKCETVHA B pacTBOPE KUCMOTbl MMeN MakCUMyMbl CBETOMOIMOLLEHNS Mpu
270 (g, = 1300; A'*,,, = 45) n 277 Hm.

BbiBoabl. COBMECTHOE UCMOMb30BaHWe Tpex NoABMXKHBIX ha3: MmeTaHon — 25 % pacTBOp aMMOHMSA rMapoKkcmaa
(100 : 1,5), uuknorekcaH — Tonyon — gnatunamut (75 : 15 : 10), Tonyon — aueToH — ataHon — 25 % pacTBop aMmMOHUS
rmgpokeuaa (45 : 45 : 7,5 : 2,5) obecneunBaeT HagexHoe obHapyxeHue atoMokceTnHa npy TCX-CKpUHUHIE B Npu-
CYTCTBUM psfa ero apmakonorMyeckmx 1 CTPYKTYPHbIX aHanoros. Hanuyve Ana atomokceTnHa cneumduyeckoro
cBeTonornoLeHns B YP-obnactn cnektpa genaet metof YP-cnekTpodoTOMETPUN NPUIOAHbIM AN MAEHTUdMKaLUm
aHTuaenpeccaHTa Npy TOKCMKONOTMYECKNX UCCIe0BaHusX.
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Knrodeenie cnoea: amomokcemuH; TCX-CKpuHuUHe, Y®-criekmp

Atomoxetine is a thymoleptic from the group of se-
lective norepinephrine reuptake inhibitors (central acting
indirect sympathomimetic) [1] approved by the USA FDA
in late 2002 [2]. It is used in the pharmacotherapy of
attention deficit hyperactivity disorder [1], as well as in
treatment-resistant depression, psychosis, bipolar disor-
ders, epilepsy as an individual drug or as part of a comp-
lex treatment [3]. Unlike traditional psychostimulants,
atomoxetine does not refer to narcotic substances and
shows no abuse potential associated with them [4].

Atomoxetine has some side effects [1, 5], among them
the appearance of suicide thoughts is the most serious
complication [6]. This drug is incompatible with mono-
amine oxidase inhibitors [7].

The cases of chronic overdose and acute and lethal
poisoning by atomoxetine were registered [8, 9]. The
literature review revealed [9] that postmortem atomoxe-
tine concentrations were within the following limits: arte-
rial blood—0.1-8.3 mg - L'; femoral blood—0.33-5.4mg - L'';
vitreous body — 0.1-0.96 mg - L!; bile— 1.0-33 mg - L';
urine — 0.1 mg - L'; liver — 0.44-29 mg - kg!; stomach
contents — 0.0097-16.8 mg in the sample studied.

Most bioanalytical methods described in the litera-
ture for atomoxetine determination are based on using
HPLC with different types of detection: UV [10, 11, 12],
mass spectrometry (MS) [13, 14] fluorescence [15] or
capillary electrophoresis [16]. These methods of analy-
sis are not always available for toxicological laborato-
ries; they require expensive equipment and the appro-
priate skill level of the staff.

The combination of TLC during the toxicological
screening and absorption spectrophotometry in the UV
region for the confirmatory study is an available approach
for use in the chemical and toxicological analysis [17,
18]. Information on using TLC and UV spectrophotomet-
ry for detection and identification of atomoxetine has not
been found in the available literature.

The aim of the study was to develop the conditions
for atomoxetine detection in the presence of a number
of its pharmacological and structural analogs when per-
forming the general TLC-screening and the antidepres-
sant identification by UV spectrophotometry.

Materials and methods

The pure substance of atomoxetine isolated from the
medicine “Strattera” (7 capsules, 60 mg) produced by
“Lilly” (Czech Republic) was used for the study.

Extraction of the atomaxetine substance from cap-
sules. Triturate the content of 7 capsules in a porcelain
mortar, add 50 mL of absolute ethanol, and then filter
the mixture through a folded filter paper in a porcelain
evaporating dish. Wash the residue on the filter once with
20 mL of absolute ethanol, and combine the ethanol filtra-
tes. Evaporate the dish content on a water bath at 40-60 °C
to complete removal of the organic solvent. Dry the re-
sidue in the loss-on-drying oven and weigh.

Using this method 400 mg of atomoxetine hydro-
chloride was obtained. The purity of the substance was
tested by TLC, UV spectrophotometry and HPLC, and
its compliance with the quality requirements of the SPhU
was determined.

All other chemicals were of analytical grade or better.

Chromatographic plates manufactured in Estonia (the
sorbent — KSKG@G, the fraction — 5 + 20 pm, its thickness
— 130 £ 25 um, the plate size — 20 x 20 c¢cm) (I), Sorb-
fil (silica gel CTX-1 VE, PET substrate, silica sol as a
binder, the fraction — 8 + 12 um, its thickness — 100 pm,
the plate size — 10 x 10 cm) (II), Silufol UV-254 (sor-
bent Silpearl with a luminescent indicator for UV 254
on the aluminium foil, starch as a binder, the plate size —
10 x 10 cm) (IIT), Armsorb (TLC KSKG, the thickness —
100 + 10 pum, the plate size — 5 x 15 cm) (IV), Merck
(Silica gel 60 F254, the size — 10 x 20 cm, Germany)
(V) were used.

The TLC ultraviolet lamp was 254/365 nm.

The following glassware was used: 10.0 mL, 50.0 mL
volumetric flasks, volumetric pipettes, Class A (Simax,
Czech Republic).

In the study the water bath LW-4 (Bytom, Poland)
and a spectrophotometer (SF-46, LOMO, USSR) with
the spectral measurement range of 190-1100 nm were
also applied.

Developers recommended by the Committee of Sys-
tematic Toxicological Analysis of the International As-
sociation of Forensic Toxicologists (TIAFT) for the ge-
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neral TLC-screening [17, 18], and reagents proposed by
the WHO and the UNO [19] to identify the main groups
of potent substances (Tab. 1) were studied as chromo-
genic reagents. According to the recommendations of
UNODC [20] determination 10 samples containing the
drug from 1.25 - LOD to 2.0 - LOD were studied to de-
termine the limit of detection (LOD). The number of false
negative results was not more than 2 out of 10 experi-
ments (RSD <20 %).

Chromogenic reagents were prepared as follows [17, 18].

Preparation of stock solution (SS) and working
standard solutions (WSS) of atomoxetine hydrochlo-
ride. Dissolve 0.02190 g of atomoxetine hydrochloride in
50.0 mL of 0.1 Mol - L' hydrochloric acid using a 50.0 mL
volumetric flask (the concentration of the resulting SS
was 1.5 - 102 Mol - L! of atomoxetine hydrochloride).
Place 0.50; 1.00; 2.00 mL of SS into a 10.0 mL volu-
metric flask and dilute to the volume with 0.1 Mol - L*!
hydrochloric acid (the concentrations of the resulting
WSS were of 0.75 - 104, 1.5 - 104, 3 - 10* Mol - L' of
atomoxetine hydrochloride).

The method of atomoxetine chromatographic
mobility determination in thin sorbent layers. Spot
10-pL aliquots of ethanol solutions (the concentration
of 2 mg - mL"') of atomoxetine and other antidepres-
sants under study (venlafaxine, fluoxetine, fluvoxamine,
amitriptyline, melipramine and doxepin) with the help
of a calibrated glass capillary at the starting line of the
chromatographic plate of the corresponding type at a dis-
tance of 2 cm from each side. Place the chromatographic
plate into a 1.000 cm?® chromatographic chamber con-
taining 20 mL of the corresponding mobile phase (m. ph.).
The list of mobile phases is shown in Tab. 2. Saturate
the chamber for 15 min (do not saturate the chamber
when using m.ph. No. 1, 5). When using m.ph. No. 3,
7, 8, 9 pre-treat Merck chromatographic plates with
0.1 Mol - L' KOH solution in methanol and dry.

Detection was performed under UV rays and by
Dragendorft - Munier reagent.

The method for performing reactions with chro-
mogenic reagents. Spot the corresponding volumes of
ethanol solutions of atomoxetine, venlafaxine, fluoxe-
tine, fluvoxamine, amitriptyline, melipramine and doxe-
pin (1.0 mg - mL") on a chromatographic plate using
a calibrated glass capillary, obtaining samples with the
antidepressant content from 0.2 to 20.0 pg of the drug in
the spot. Treat the samples with chromogenic reagents,
determine the sensitivity and color of the reaction pro-
ducts (Tab. 1).

The study of UV-spectra of atomoxetine. The WSS
of atomoxetine with the concentrations of 0.75 - 10%;
1.5-10%and 3 - 10 Mol - L' in 0.1 Mol - L! of hydro-
chloric acid were studied to obtain the optimal absorban-
ce values corresponding to the absorbance range of 0.1 to
1.0 absorbance units. The UV-spectra were measured in
the range of 210-380 nm in a 10 mm light pathway cuvette.
The reference solution was 0.1 Mol - L' hydrochloric acid.

Results and discussion

Chromatographic mobility of atomoxetine, venlafa-
xine, fluoxetine, fluvoxamine, amitriptyline, melipramin

and doxepin in thin sorbent layers were studied in the
m. ph. recommended by TIAFT for the general TLC-
screening of drugs (m.ph. No. 1-9) [17, 18] and in the
m.ph. widely used in the national practice of forensic
toxicological studies (m. ph. No. 10, 11) [21, 22]. The
Rf values of atomoxetine, venlafaxine, fluoxetine, flu-
voxamine, amitriptyline, melipramine and doxepin are
shown in Tab. 2.

Atomoxetine exhibited R, values acceptable for iden-
tification in m.ph. No. 4, 7, 8, 10, 11. In m. ph. No. 7
separation of all antidepressants under study was obser-
ved. The use of m.ph. No. 8 gave the possibility of appro-
priate separation of atomoxetine from other drugs un-
der study, excluding fluoxetine and fluvoxamine. In the
mobile phase mentioned atomoxetine, fluoxetine and flu-
voxamine showed the low correlation of Rf 'values com-
pared to m.ph. No. 7. Separation of atomoxetine from
other antidepressants studied, with the exception of flu-
oxetine, was also observed in m.ph. No. 10. Moreover,
in the m.ph. No. 10 atomoxetine and fluoxetine had the
inverse correlation of chromatographic mobility com-
pared to m.ph. No. 7. It greatly increases the reliability
of identification of these antidepressants. Therefore, the
use of three m.ph. No. 7, 8 and 10 are recommended for
atomoxetine identification in the presence of a number
of its structural and pharmacological analogs when per-
forming TLC-screening. According to the TIAFT recom-
mendations the use of several chromatographic systems
preferably with the low correlation of Rf values signifi-
cantly increases the reliability for identification of subs-
tances by TLC [17, 18].

The UV-light and Dragendorff reagent with Munier
modification were the most sensitive for detecting ato-
moxetine and other antidepressants studied. For atomo-
xetine LOD was 0.3 pg in the sample in UV light at 254 nm,
and 0.5 pg in the sample at 365 nm using Dragendorff
reagent with Munier modification. High sensitivity com-
pared to atomoxetine also was found when using Froehde
reagent (1.0 pg in the sample), which formed products
of a blue color with the antidepressant. Thus, Froehde
reagent can be recommended as a relatively selective
reagent to biological admixtures for detection of atomo-
xetine in biological extracts. Melipramine and doxepin
also formed blue coloration with Froehde reagent. But
they did not give color with Marquis reagent, a pink co-
lor was observed under its action on atomoxetine.

Antidepressants containing in its structure the secon-
dary (atomoxetine, venlafaxine, fluoxetine) or primary
(fluvoxamine) amino group with ninhydrin solution gave
intense coloration with different colors. Specific color
transitions were observed while processing of atomoxe-
tine spots with Mandelin reagent and formaldehyde vapor
consequentially (modified Mandelin reagent) (Tab. 1).

Thus, when performing the TLC-screening for de-
tection and identification of atomoxetine in the presence
of its structural and pharmacological analogs (venlafa-
xine, fluoxetine, fluvoxamine, amitriptyline, melipramine
and doxepin) it is appropriate to use chromogenic rea-
gents in the following sequence: UV light, ninhydrin
solution, Dragendorff reagent (it can be used after



ISSN 2415-8844 (Online)

BICHWK ®APMALLII 2 (90) 2017

ISSN 1562-7241 (Print)

16

*9DUSDSIION|J OU — 4 1IOJOD OU — , 'SIION

. (02 (02 . . . (z0)
(02) p2u . g . (072 . (07) pad (02) . . i
< passjuid >u cmﬂw%ﬂmml cwwﬂ_wwﬁﬂwl UMOIG < pas (0°2) pay sep < aniq | par-aidind Ju (5°0) @bueso Ju mucwwummzo:c uidaxoQ
19
o) (€0) t40)}
U U (0'0) @n(q (0'0) an|q U (0'0L) @n|q (0'oL) @niq U uid 1B (0°1) @bueJO | @dUDISBIONY | dDOUBISRIONY | SutWeIdIDIN
gl pal-abueso | pal-umoiq
. . . oL) (oL)
o o (0'G) U216 | (0°€) umouq o [zl : (0'1) abueio o . (
o'u [zz] 2u — pas-umoiq| -ysmmoyph o'u (6'0) UMOIq ($'0) umouq « umoiq [8L] DU (0'1) ®bueio wu:Mme‘_Msc wuchm.mzo:c aulfidunwy
I1® Is[oiA-an|q
. (1) (o)
ou [gL] DU ou %Qm‘_vs\mw.wmhﬂ U ou ou ou [2Z] (0'%) pa4 | (0°€) ©PuelO | 3dUSDSION]) | DIUSDSIION]} | SUIWEXOAN|H
. an|q Y6y an|q
[z2] (1) (01)
(0'7) umouq [8L]1™u (0'%) @n|q (0°€) umouq U (0°€) usaib (0°€) @an|q U (0°c) 9BueIo (5°0) @bueio | @dUIdSRIONY | BDUDISAION| | BulBXON|H
mojjahseam | an|qiybi
. . . (o) .
(0'8) (epis (0'9) (0'9) ) . (S°1)
U o'u uo) 13|0IA pai-KA1dyd> | mojpA-Auip |, . %mﬁ 61 cAmlmwﬂw:_un (0°€) umouq :memww”v (0°€) obuelo U 90UIISAION}) | DUIXBJUIA
< ysiusaib | <« umoiq < umoiq (0°5) niq 34bl| 4 -onq an|q yeam
< umoiq
. . . . . . (5°0) (€0)
(0'01) mojjok “5U . (ool) (ooL) . (0'9) (07)dud (02 .
) % (0°1)=n|q b g (0°S) moj|ok ; } - (5'0) obueIO | SOUSISDION] | BDUSISDION]S | DUIISXOWOIY
b1 «—>uid quid-ybiy | mojA-ayby Nuid-aybl | -ybi «—sjuid | 19j01A-uld Mmook 16| sjdind
pe apAyap|ew.oy uoln|os JLunpy wu §9¢- Y wu 52- Y
Junydins Ndd apya014 uuewJsagar uewpi3 + uiapuey ullspuepy sinbiepy ULPAYUIN 1obuaBel
) ! UpAyul Hiop a W61 AN 2oueISONS
1uabeay
syuadear oruadoworyd ay) ym urdoxop pue surwrerdipw Quiilidinrure ‘QUITIEXOAN]] QUI)IXON)
QUIXB[JUIA QUIIX0WOJE Jo sjonpoid uoroear oy jo 1o[od pue (s[dwres 1od 3r ‘qOT) suonoear oy Jo AyIANISUSS
I 9[qeL




17

ISSN 1562-7241 (Print)

VISNIK FARMACIT 2 (90) 2017

ISSN 2415-8844 (Online)

:SPOY1aW pue S|eLaie|y, Uo1das Y1 Ul UdAID S1 JaAe| JUDGI0S BY3 JO 9dA) BY) — , :1S9I10N

€007 050 €00 F 890 €00 F 800 €00 F 890 €00+ 850 Z00F /10 €00 F 020 €00F L0 Z00F2C0 000 000 A
€00 F 090 v00F L0 Z00F 900 Y00 €20 ¥0'0 ¥ 690 €00 F 020 v00F SC0 €00 F 990 Z0'0¥500 000 000 Al
€00 F S0 €00 F $90 100 F 200 ¥0'0 F £8°0 ¥00F LLO €00F0L0 200 F 800 ¥0'0 ¥ 090 200900 000 000 I uidaxoq
€00 F 050 €00F S0 €00F /L0 ¥0'0F 9.0 €00 F 590 €00 F €20 €00 F 920 ¥0'0 F £8°0 €00 F £20 000 L00F €00 Il
Z00F 650 €00F2L0 200 F900 ¥0'0F 2.0 €00 F9¥0 €00F6L0 €00F L0 S0'0 ¥ 060 Z00F L0 000 L0'0F €00 [
200 F 670 €00F /L0 €00 F 800 €00 F 890 €0'0 ¥ 050 Z00FELO €00F /L0 S00F L0 Z00F /L0 000 L00F L00
€00F €50 ¥00FSL0 Z00F 900 €00F €0 €007 /S0 €007 910 €00 F €20 ¥00F 90 000 000 000
€00 F9¥'0 €00 F 190 L00F¢00 ¥0'0 ¥ 680 €00 F 890 Z007F 600 Z007F 00 v00F ¥S0 Z0'0 ¥ 900 000 000 sujweidijpy
€00 F 0v0 €00FS/0 €00FLLO ¥0'0 ¥ S2°0 ¥0°0 ¥ 650 2007 LT0 €00 F¥C0 SO0 180 200 FC0 000 L00F €00
200 F 8%0 €00F LLO 200 F 700 ¥0'0F 9.0 ¥0'0 F 910 €00 F 220 €00FELO 500 F 680 Z00F L0 000 L00 F €00 I
€007 8.0 €00 ¥ 890 200 F 9€0 ¥0'0 ¥ 680 €00 F 050 €00F9L0 €00 F 920 ¥0'0 ¥ S8°0 €00F 920 000 L0'0 ¥20°0 A
€00F /L0 €00F 020 L00F LO0 €00F 640 v00F €£0 ¥0'0 ¥ SE0 €007F LEO €00F v/ 0 ¥0°0 ¥ 09°0 000 LO0F LOO Al
€00 F €80 70'0 ¥ 88'0 €00 F9€°0 ¥0'0 ¥ 88'0 ¥0'0 ¥ 950 €00F2L0 €007 L0 €00F 190 70'0 ¥ 69'0 000 LO0F 100 -] aunfadunuwy
70'0 ¥ 98'0 ¥0°0 ¥ 060 €00F LEO ¥0'0 ¥ ¢80 ¥0'0 F ¥9°0 €00F8L0 €00 F LED ¥0'0F L60 €00F8L0 000 200 F 700 Il
€00 ¥ 580 ¥0'0 ¥ 88°0 ¥0'0 ¥ 6£°0 ¥0'0 ¥ 060 ¥0'0 ¥ S50 €00F2C0 €00 F8€0 ¥0'0 ¥ ¥6'0 €00F2L0 000 Z0'0¥500 I
€00 F €90 €00 F 990 Z00F €00 €007F LSO €00 F S0 000 000 ¥0'0 F £5°0 €00F€ELO 000 000 A
€0'0F09°0 €00 F £90 L00F L0 €00F £SO ¥0'0 ¥ 89°0 000 000 €00F €¥°0 000 200 ¥8C0 000 A
€00 F S50 €00 F 090 L00F 200 €00 F ¥S0 €00 F 610 000 000 €00 ¥89°0 Z00FLLO 000 000 Il | SuiwexoAni4
€00F /90 €00FLLO 000 ¥0'0F 920 ¥0'0 ¥ 850 000 000 €00F¥L0 200 F ¥Z0 000 000 Il
€00FSL0 €00F+9°0 000 v0'0F 20 ¥0'0 ¥ ¥9°0 000 000 ¥0'0 ¥ S2°0 Z00FELO 000 000 [
¥0'0 ¥ 960 €00 ¥ 0Y'0 200 F90°0 €00FSC0 €00F /L0 T00FEL0 €00+ 290 ¥0'0 ¥ 69°0 €00 F €80 Z00FZ¥0 000 A
¥00F 060 €007 L80 Z00F ¥00 €007 L0 ¥0'0 ¥ 850 €00F CE0 Z007F /S0 €00 F 080 000 200 F 920 000 A
€00F¥60 €00 ¥ 880 200 F S00 €00 F 0£0 €00F LLO €00F0L0 €00 F 190 €00 F /80 €00 F 680 T00FLEO 000 I aunaxon|4
€00 F ¥6'0 €00 F 060 200 F £00 €00 F 620 €00 F 00 Z00F¢CL0 ¥0°0 ¥ 89°0 ¥0'0 F ¥6°0 €00 F /80 200 7F LY 000 Il
v00F /60 €00 F 680 €00 F 800 €00 F9€0 ¥0'0F L0 Z00F9L0 ¥0'0 ¥ ¥9°0 ¥0'0 F 260 €00 F 60 200 ¥ L¥0 000 [
€00F 920 €00F2L0 €00F0L0 ¥0'0 ¥ 850 €00 F €90 €00 7020 ¥0'0 ¥ 05°0 ¥0'0 ¥ ¥8°0 €00F¥E0 000 LO0F LOO
¥0'0 F ¥8°0 ¥0'0F S0 €00F0L0 €0'0F89°0 €00F 690 €00 ¥ 0Y'0 €00 ¥ 8Y°0 €00F /L0 2007600 000 L00F LOO
€00 F89°0 €007 L80 €00F L0 v00F LLO ¥0'0 ¥ 89°0 2007010 €00F S50 €00 F ¥80 Z00F¥L0 000 L0'0 200 SuUIXeyuIA
v00F 90 ¥00F 060 €00FELO ¥00F 690 ¥0'0F 0.0 €00F ¥l 0 ¥0'0F 250 ¥0'0 ¥ 060 2007610 000 L00F €00
v00F 180 ¥0'0 ¥ 060 €00FSL0 €00F €40 €00F 950 €00F¥L0 ¥0'0F 950 ¥0'0 F 560 200 F 920 000 L00F 200 [
€00 F 840 T00F /Y0 000 200 F €20 €00 F 8€0 €007F2L0 Z00F £00 ¥0'0 ¥ 6+°0 €00FSL0 000 000 A
€00 ¥ 050 €00 F 550 700 F 900 200 FSC0 ¥0'0 F LS50 €00F¥L0 Z00F¥L0 €00 F0¥0 000 000 000 Al
€0°0 ¥ 850 €007 L90 100 ¥ 200 L00 ¥ 200 €00F ¥¥'0 €007 L0 2007 LL0 €00 F V€0 LO0F 200 000 000 Il | dunsxowoly
Z00F SC0 €00 F 950 Z00F 00 €00 0£0 ¥0'0 ¥ 8¥°0 €00F CE0 Z00F L0 v00F ¥ 0 Z00FLLO 000 000 Il
Z007F LEO €00F ¢SO0 Z00F 00 €00FCE0 ¥0'0 ¥ 6£0 €00 F 620 Z00F¥L0 v00F S0 Z0'0¥500 000 000 I
L (o1) . . £
Gm_mmmc.hw o ) (250 spisp) ® m U (sioon) (9)(z:€) W)(E:0L:58) | (g) (012 06) (W z:oe) | &
! % ST aulwe [Ayaip eluowiwe % S7 5
— suojeoe eljuowwe 9, sz (6) duoldE ~ susn|o} eluowwe 9% sz joueying-u (§) loueyrow | JoueyIaW - |joueylaw (2) 213908 |AY1e E QR Q%
- |oueyis - - |Joueylaw - |oueylaw - wJioydoiojyd —wJoydolojydp | L & | 3dueIsqng
- auexolp - - auexayo|dAd 91e1908 |AY1D = >
rc‘_Or_n_O‘_o_r_u QuO0j}adk — auan|0) :Mul.. ©
(oN) aseyd ajiqo _w

s1o4e] Juaqios uryy pue saseyd spiqow juatagp ur urdoxop ‘urwerdipw SuIAIdINIUE QUIIEXOAN] QUNIXON] QUIXBJUSA ‘QUIIXOWO)E 10§ SaN[eA Y oy,

T IqeL.




18 ISSN 1562-7241 (Print)

BICHWK ®APMALLII 2 (90) 2017

ISSN 2415-8844 (Online)

A

11
0.954
0.9
0.857
0.87
0.75+
0.7 4
0.65+
0.6 1
0.55+
0.5+
0.45+
0.4 1
0.35+
0.3
0.25
0.2
0.154
0.1+
0.05+
0_

220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370

A, nm

Fig. The UV-spectrum of atomoxetine in 0.1 Mol-L" hydrochloric acid solution (the concentration of 3-10* Mol-L™)

pre-treatment of spots with ninhydrin), Froedhe reagent,
Marquis reagent, modified Mandelin reagent. According
to the TIAFT recommendations on the reliable identifi-
cation of toxic substances in TLC-screening the accep-
table condition is to use at least four reagents on the
same chromatographic plate consequentially [17, 18].

While conducting the TLC-screening simultaneously
the separation of the substances studied from the com-
ponents of the biological matrix (TLC purification) oc-
curs, and it is a prerequisite for the use of UV spectro-
photometry to identify the toxic substance at the confir-
mation stage of toxicological studies.

The UV-spectrum of atomoxetine in 0.1 Mol - L' hy-
drochloric acid solution was studied, and the presence
of specific absorption was determined (Fig.). The molar
absorptivity (g,) and the specific absorption coefficient
(A')) for the higher intensity absorption peak at 270 nm
were calculated using the absorbance values of three WSS
given above. Absorption maxima for atomoxetine solu-
tions in 0.1 mol-L-! hydrochloric acid (A, =2 (g,; A')))
were observed at the wavelengths of 270 (1,300; 45)
and 277 nm.

CONCLUSIONS

1. The parameters of chromatographic mobility of
atomoxetine and a number of its structural and pharma-
cological analogs (venlafaxine, fluoxetine, fluvoxamine,
amitriptyline, melipramine and doxepin) have been deter-
mined in thin sorbent layers using mobile phases recom-

mended by TIAFT for the general TLC-screening and
mobile phases, which are widely used in toxicological
screening of the basic drugs. Chromatographic mobility
has been studied using five types of chromatographic
plates.

2. It has been found that the combined use of three
mobile phases: methanol — 25 % ammonia solution (100 :
1.5), cyclohexane — toluene — diethylamine (75 : 15 : 10),
toluene — acetone — 25 % ammonia solution (45 : 45 :
7.5 : 2.5) is the most acceptable for atomoxetine detec-
tion in the presence of a number of its pharmacologi-
cal and structural analogs when performing the general
TLC-screening.

3. Sensitive and specific chromogenic reagents for
atomoxetine identification in the presence of a number
of its structural and pharmacological analogs have been
determined. It has been recommended to use the chro-
mogenic reagents in the following sequence: UV light,
ninhydrin solution, Dragendorff reagent, Froedhe rea-
gent, Marquis reagent, modified Mandelin reagent.

4. The presence of specific light absorption in the
UV region of the spectrum for atomoxetine solution in
0.1 Mol - L' hydrochloric acid at 270 (g, = 1,300; A', =45)
and 277 nm has been found, it makes the UV spectro-
photometry method suitable for identifying the antide-
pressant in toxicological studies.

Conflict of Interests: authors have no conflict of
interests to declare.
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