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Oznaczanie zawartosci wybranych tryptanéw w substancji
i postaciach farmaceutycznych metoda chromatografii gazowej
i densytometryczng w obecnosci ich zanieczyszczen

Determinations of the content of selected triptanes in drug
substance and pharmaceutical dosage forms using gas
chromatography and densitometry in the presence of their
degradation products

Z Zaktadu Farmacji Podstawowej i Stosowanej Narodowego Instytutu Lekéw w Warszawie

STRESZCZENIE

Opracowano dwie metody oznaczania chlorowodorku
naratryptanu i sumatryptanu. Produkty rozkfadu niezbedne
do walidacji uktadu uzyskano poprzez poddanie substancji
dziataniu kwasu (0,1M kwas solny), zasady (0,1M wodorotle-
nek sodu), utleniacza (30% nadtlenek wodoru), temperatury
(105°C), $wiatfa. Pierwsza metoda byta metoda chromatografii
gazowej. Najlepsze rezultaty uzyskano stosujac jako faze
stacjonarna kolumne kapilarng HP-1 (10 mm x 0,53 mm i.d.
grubosc filmu 2,65 um) oraz hel jako faze ruchoma. Dobrano
temperature poczatkowa, szybkos¢ przyrostu temperatury,
cisnienie gazu nosnego i wzorce wewnetrzne. Metoda jest
liniowa w zakresie 50-350 pg/ml (chlorowodorek naratryp-
tanu) i 10-200 pg/ml (sumatryptan).

Druga zastosowang metoda byto densytometryczne ozna-
czanie wybranych zwigzkéw w tabletkach po uprzednim
rozdzieleniu przy uzyciu chromatografii cienkowarstwowe;.
Zastosowano octan etylu — metanol - wodorotlenek amonu
(19:2:1 v/v/v) jako faze ruchoma. Chromatogramy analizowa-
no przy dtugosci fali 225 nm dla chlorowodorku naratryptanu
i 226 nm dla sumatryptanu. Ustalono zakres liniowosci dla
chlorowodorku naratryptanu i sumatryptanu, ktéry wynosi
odpowiednio 0,2-3 pg i 0,2-4 ug na plame.

Opracowane metody z powodzeniem zastosowano do ozna-
czania chlorowodorku naratryptanu i sumatryptanu w sub-
stancji i postaciach farmaceutycznych (Naramig tabletki,

ABSTRACT

Two methods were developed for the determination
of naratriptan hydrochloride and sumatriptan. Their
degradation products indispensable for validation of the
system were obtained by degrading the substances using
acid (0.1 M hydrochloric acid), base (0.1 M sodium hydroxide),
oxidising agent (30% hydrogen peroxide), heat (105°C), and
VIS irradiation as the degradation agents. The first method
consisted in the use of gas chromatography with flame
ionisation detector. The best results were acquired using as
a stationary base a capillary column HP-1 (10 mm x 0,53 mm
i.d. with a film thickness of 2.65 um) and helium as a mobile
phase. The initial temperature, speed of temperature increase,
pressure of the carrier gas and internal references were
selected. Calibration graphs were linear in the concentration
range 50-350 pg/ml (naratriptan hydrochloride) and 10-200
pg/ml (sumatriptan).

The second method consisted in the densitometric evaluation
of the selected compounds (naratriptan hydrochloride and
sumatriptan) in the tablets after former separation using
a thin - layer chromatography. Ethyl acetate - methanol -
ammonium hydroxide solution (19:2:1 v/v/v) was used as a
mobile phase and optical densities were measured at 225
nm (naratriptan hydrochloride) and 226 nm (sumatriptan).
Calibration graphs of naratriptan hydrochloride and
sumatriptan were linear in the concentration ranges
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Imigran czopki i Sumamigren tabletki) oraz wykazano ich
dobra powtarzalno$¢ i doktadnos¢. Uzyskane wyniki poddano
analizie i poréwnano z wynikami otrzymanymi metodami
referencyjnymi, tj. farmakopalnymi metodami HPLC.

Stowa kluczowe: chlorowodorek naratryptanu, sumatryptan,
TLC

respectively 0.2 - 3 ug and 0.2 - 4ug per spot.

The developed methods were successfully applied for
determining naratriptan hydrochloride and sumatriptan in
drug substances and pharmaceutical dosage forms (Naramig
tablets, Imigran suppositories, Sumamigran tablets) and good
repeatability and accuracy were proved. The obtained results
were subject to analysis and compared with the reference
methods, i.e. pharmacopeal HPLC methods.

Key words: naratriptan hydrochloride, sumatriptan TLC

1. Wstep
Sumatryptan, [3-[2-(dimetyloamino)etylo-1H-indol-
5-ilo]-N-metylometanosulfono- amid i naratryptan,
N-metylo-3-(1-metylo-4-piperydynylo)-1H-indolo-
5-etanosulfono- amid sg agonistami receptora sero-
toninowego (5HT)). Leki te s skuteczne w przerywaniu
napadu migreny, r6znig si¢ pomiedzy sobg efektywnoscia
dziafania oraz dzialaniami niepozadanymi [1].
Sumatryptan oznaczano w ludzkich ptynach ustro-
jowych (osocze, plazma, mocz, slina) oraz w preparatach
farmaceutycznych metoda TLC [2, 3, 4], spektrofotome-
tryczna [2, 3, 4], HPLC z detekcjg UV [5, 6, 7, 8], HPLC
z detekgjg fluoroscencyjng [9], elektrochemiczng [10,11],
elektroforezy kapilarnej [12], LC/MS [13, 14, 15, 16, 17],
a takze GC/MS [3]. Zamieszczono monografie substancji
bursztynian sumatryptanu w farmakopei europejskiej
(Ph. Eur.)[18] oraz monografie substancji (bursztynian
sumatryptanu, sumatryptan) i postaci farmaceutycznych
w farmakopei brytyjskiej (BP)[19] i amerykanskiej (USP)
[20]. We wszystkich monografiach farmakopealnych do
oznaczania zawartosci i badan czysto$ci zastosowano me-
tode HPLC z detekcja UV. Naratryptan oznaczano w osoczu
ludzkim [13] i w krwi krolikow [17] metodg HPLC/MS oraz
w substancji metoda elektroforezy micelarnej [21]. W far-
makopei amerykanskiej [20] zamieszczono monografie dla
substancji i tabletek, w ktdrej zawarto$¢ i czysto$¢ badane sa
metoda HPLC/UYV, a tozsamo$¢ dodatkowo metoda TLC.
Celem pracy bylo opracowanie warunkéw identyfi-
kacji oraz oznaczania tryptandéw w substancji i postaciach
farmaceutycznych dwiema zwalidowanymi metodami
chromatografii gazowej i densytometryczng w obecnosci
ich produktéw rozktadu. Uzyskane wyniki zostaly staty-
stycznie poréwnane z wynikami uzyskanymi metodami
referencyjnymi. Dla sumatryptanu jako metode referen-
cyjna wybrano HPLC opisang w BP [19].

2. Czes¢ eksperymentalna

2.1. Aparatura

GC: Chromatograf gazowy GC-14 B z detektorem FID
(Shimadzu); kolumna kapilarna GC HP-1, 10 m x 0,53
mm ID, grubos¢ filmu 2,65um (Hewlett Packard);
TLC: aplikator TLC Sampler IIT (Camag); Densytometr
CS-9000 (Shimadzu); ptytki HPTLC pokryte zelem
krzemionkowym GF_,,, 10 x 20 cm, grubo$¢ warstwy
zelu 0,25 mm (Merck);

1. Introduction
Sumatriptan,[3-[2-(dimethyloamino)ethylo-1H-indole-
5-ilo]-N-methylmethanesulfonoamide and naratriptan,
N-methyl-3-(1-methylo-4-piperidinylo)-1H-indolo-
5-ethanosulfono-amid are agonists of the serotonin re-
ceptor (5HT)). These drugs are effective in interrupting
an attack of migraine, they differ between themselves in
the effectiveness of activity and undesired activities [1].

Sumatriptan was determined in human systemic
fluids (serum, plasma, urine, saliva) and in pharmaceutical
preparations by the TLC method [2, 3, 4], spectrophoto-
metric method [2, 3, 4], HPLC with UV detection [5, 6, 7,
8], HPLC with fluorescence detection [9], electrochemical
detection [10, 11], capillary electrophoresis [12], LC/MS
[13, 14, 15, 16, 17], and also GC/MS method. [3]. The
monograph of the sumatriptan succinate substance was
published in the European Pharmacopoeia (Ph. Eur.)
[18] and the monographs of the substances (sumatriptan
succinate, sumatriptan) and pharmaceutical dosage forms
in the British Pharmacopoeia (BP) [19] and the United
States Pharmacopoeia (USP) [20]. In all pharmacopeal
monographs the HPLC method with UV detection was
used to determine contents and performance of purity
tests. Naratriptan was determined in the human plasma
[13] and in blood of rabbits [17] by the HPLC/MS method
and in the substance by the micellar electrophoresis
method [21]. In the United States Pharmacopoeia [20]
there was published the monograph for the substance
and tablets, in which contents and purity are tested by
the HPLC/UV method, and the identity additionally by
the TLC method.

The goal of the work was elaboration of conditions of
identification and determination of triptanes in the sub-
stance and pharmaceutical dosage forms by two validated
methods of the gas chromatography and densitometric
method in the presence of their degradation products.
The obtained results were statistically compared with
the results acquired by reference methods. In case of
sumatriptan the HPLC method was selected the reference
method, which was described in BP [19].

2. Experimental part

2.1. Apparatus

GC: The GC-14 B gas chromatograph with FID detector
(Shimadzu); GC HP-1capillary column, 10 m x 0,53 mm
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HPLC zestaw do HPLC serii 10A (Shimadzu) sktadajacy
sie z: dwoch pomp LC-10AT VP, urzadzenia do odgazo-
wania fazy ruchomej DGU-14A, detektora SPD-10AVVP,
automatycznego podajnika prébek SIL-10ADVDP, pieca
CTO-10ACVP oraz jednostki sterujacej SCL-10AVP.
Chromatogramy rejestrowano stosujac program CLASS-
-VP wersja 5.3; kolumny: Zorbax SB-Phenyl, 5 um, 4,6
x 150 mm (Agilent) [20], Sperisorb ODS-1, 5 um, 4,6 x
250 mm (Merck) [19];

Inne: lampa halogenowa (Fabryka Aparatury Elektro-
medycznej Famed-1).

2.2 Materiaty

Sumatryptan wzorzec, substancja i czopki Imigran 25
mg firmy GlaxoSmithKline, bursztynian sumatryptanu
wzorzec i Sumamigren tabletki powlekane 50 mg firmy
Polpharma, kwas bursztynowy firmy Fluka, nataryptanu
chlorowodorek wzorzec, substancja i Naramig tabletki
powlekane 2,5 mg firmy GlaxoSmithKline, witamina E
firmy Merck, chlorodiazepoksyd firmy Polfa Tarchomin.

2.3 Odczynniki

Wszystk1e odczynniki klasy cz.d.a. i HPLC fazy ruchome:
do TLC: octan etylu-metanol-25% amoniak (19:2:1)

— do HPLC [20]: bufor 0,01M fosforan trietyloaminy
o pH 2,5 - 2-propanol (9:1)

— do HPLC [19]: acetonitryl - bufor fosforan dibuty-
loaminy o pH 6,5 (1:3).

2.4. Przygotowanie roztworéw zawierajacych

produkty rozktadu

Odwazono po 10 mg substancji sumatryptan i naratryp-

tan i poddano dziataniu:

A. fotodegradacji - odwazke umieszczono na 4 godziny
pod lampa halogenowa 150 W/m?w odlegtosci 45
cm, temperatura barwowa 3400 K;

B. termodegradacji — odwazke na 4 godziny umieszczo-
no w suszarce o temperaturze 105°C;

C. hydrolizie kwasowej — odwazke rozpuszczono w 1 ml
roztworu kwasu solnego (0,1 mol/l) i przechowywano
przez 5 dni w temperaturze pokojowej;

D. hydrolizie alkalicznej — odwazke rozpuszczono w 1
ml wodorotlenku sodowego (0,1 mol/l) i przechowy-
wano przez 5 dni w temperaturze pokojowej;

E. utlenieniu - odwazke przez 2 min poddawano
dziataniu 200 ul 30 % roztworu nadtlenku wodoru.
Nastepnie substancje z punktéw A i B rozpuszczono

w 10 ml metanolu, roztwory C i D zobojetniono od-

powiednio roztworami (0,1 mol/l) kwasu solnego lub

wodorotlenku sodowego i uzupelniono metanolem do

10 ml. Zawiesine E zobojetniong za pomoca 1 ml 10%

roztworu sulfaminianu amonu, rozpuszczono w 5 ml

metanolu, a nastgpnie uzupelniono metanolem do

10 ml

ID, a film thickness of 2.65um (Hewlett Packard);
TLC: TLC Sampler III applicator (Camag); CS-9000
densitometer (Shimadzu); HPTLC plates coated with
E,,silica gel, 10 x 20 cm, a gel-layer thickness of 0.25
mm (Merck);
HPLC: assembly for HPLC, series 10A (Shimadzu)
consisting of: two LC-10ATVP pumps, the DGU-14A
appliance for degassing of the mobile phase, SPD-10AVVP
detector, SIL-10ADVP automatic sample feeder, CTO-
10ACVP furnace and the SCL-10AVP steering unit.
Chromatograms were registered applying the CLASS-VP
programme, version 5.3; the columns: Zorbax SB-Phenyl,
5 pum, 4.6 x 150 mm (Agilent) [20], Sperisorb ODS-1.5
pm, 4.6 x 250 mm (Merck) [19];
Others: a halogen lamp (the Plant of Electro-medical
Apparatus Famed-1).

2.2 Materials

The reference sumatriptan, substance and 25 mg sup-
positories Imigran of GlaxoSmithKline company, the
reference sumatriptan succinate and 50 mg Sumamigren
coated tablets of Polpharma company, succinate acid of
Fluka company, the reference naratriptan hydrochlo-
ride, substance and 2.5 mg Naramig coated tablets of
GlaxoSmithKline company, vitamin E of Merck company,
chlorodiasepoxide of Polfa Tarchomin company.

2.3 Reagents

All reagents of analytically pure and HPLC class.
Mobile phases:

— for TLC: ethyl acetate-methanol-25% ammonia
(19:2:1)

— for HPLC [20]: buffer of 0.01M triethyloamine
phosphate of pH 2.5 - 2-propanol (9:1)

— for HPLC [19]: acetonitrile — buffer of phosphate
dibutylamine of pH 6. (1:3)

2.4. Preparation of solutions containing

degradation products

A. gus photodegradation - the weighted amount was
placed for 4 hours under a halogen lamp 150 W/m?
in a distance of 45 cm, colour temperature 3400 K;

B. thermodegradation - the weighted amount was
placed for 4 hours in a dryer in temperature 105°C;

C. acid hydrolysis - the weighted amount was dissolved
in 1 ml of the hydrochloride acid solution (0.1 mol/l)
and stored for 5 days in the room temperature;

D. alkaline hydrolysis - the weighted amount was dis-
solved in 1 ml of sodium hydroxide (0.1 mol/l) and
stored for 5 days in the room temperature;

E. oxidation - the weighted amount was subject to activ-
ity of 200 pl of 30% hydrogen peroxide solution for
2 minutes.

Afterwards the substances from points A and B
were dissolved in 10 ml of methanol, solutions C and
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2.5. Roztwory wzorcowe

Metanolowe roztwory o stezeniu 1 mg/ml:

a. witaminy E - wzorzec wewnetrzny do oznaczania
naratryptanu,

b. chlorodiazepoksydu - wzorzec wewnetrzny do
oznaczania sumatryptanu,

c. kwasu bursztynowego,

d. sumatryptanu,

e. chlorowodorku naratryptanu.
Roztwory przechowywane wlodéwece sg trwate przez

24 godziny.

2.6. Roztwory badane

2.6.1. Roztwory do GC

a. substancje — przygotowano metanolowe roztwory
substancji o stezeniu 1 mg/ml,

b. tabletki — do odwazki masy tabletkowej dodano taka
ilo$¢ metanolu, by otrzymac roztwor o stezeniu sub-
stancji czynnej 1 mg/ml, zawiesing umieszczano na
15 min w tazni ultradzwiekowej, a nastepnie saczono
przez filtr 0,45 pm,

c. czopki - do odwazki rozdrobnionych czopkdéw
dodano taka ilo$¢ metanolu, by otrzymac roztwér
o stezeniu substancji czynnej 1 mg/ml, mieszano
i ogrzewano 30 min na fazni wodnej o temperaturze
60°C, nastepnie otrzymang zawiesine wymrazano
przez 1 godzine i saczono przez filtr 0,45 pm.

Do 1 ml tak otrzymanego roztworu dodano roz-
twor odpowiedniego wzorca wewnetrznego (tabela 1)
i rozcieiczono metanolem tak, aby osiagna¢ stezenie
optymalne do oznaczenia (tabela 2).

2.6.2. Roztwory do TLC

a. metanolowy roztwér naratryptanu o stezeniu
0,5 mg/ml,

b. metanolowy roztwor sumatryptanu o stezeniu
1 mg/ml,

c. tabletki - do odwazki masy tabletkowej dodawano
taka ilo§¢ metanolu, by otrzymac roztwor o stezeniu
0,5 mg/ml dla produktu leczniczego Naramig i 1 mg/
ml dla produktu leczniczego Sumamigren. Zawiesiny
umieszczano na 15 min w tazni ultradzwigkowej,
a nastepnie saczono przez filtr 0,45um.

3. Metody i wyniki

3.1 Chromatografia gazowa

Badania wykonano w nastepujacych warunkach:
temperatura dozownika 300°C, temperatura detektora
320°C, ci$nienie helu 60 psi. Temperatury kolumny dla
poszczegdlnych substancji i form farmaceutycznych
oraz wybrane do oznaczenia wzorce wewnetrzne poda-
no w tabeli 1. Sprawdzono, ze metoda jest specyficzna
wzgledem rozpuszczalnika, wyekstrahowanych sklad-
nikéw placebo, wzorcoéw wewnetrznych oraz kwasu
bursztynowego. Stwierdzono, ze wymienione czynniki

D were neutralised respectively with the solutions (0.1
mol/l) of hydrochloric acid or sodium hydrochloride and
supplemented with methanol to 10 ml. The suspension
E was neutralised by means of 1 ml of 10% ammonium
sulfamate solution, then dissolved in 5 ml of methanol,
and afterwards supplemented with methanol to 10 mlL

2.5.The reference solutions

The methanol solutions of concentration 1 mg/ml:

a. ofvitamin E - an internal reference for determination
of naratriptan

b. of chlorodiasepoxide - an internal reference for
determination of sumatriptan

c. of succinate acid

d. of sumatriptan

e. of naratriptan hydrochloride
The solutions were stored in a fridge are durable for

24 hours.

2.6. The tested solutions

2.6.1. Solutions for GC

a. the substances - the methanol solutions of substances
were prepared of 1 mg/ml concentration

b. the tablets — a cedrtain amount of methanol was
added to the weighted amount of the tablet mass in
order to obtain the solution of the active substance
concentration of 1 mg/ml, the suspension was placed
for 15 minutes in the ultrasound bath and than it was
filtered through a 0.45 um filter,

c. the suppositories — to the weighted amount of the
crushed suppositories a certain amount of methanol
was added in order to obtain the solution of the active
substance of 1 mg/ml concentration, it was mixed and
heated for 30 minutes on water bath of temperature
60°C, afterwards the received suspension was frozen
out for 1 hour and filtered through a 0.45 um filter.
Afterwards the solution of the adequate internal

reference was added to 1 ml of the solution obtained

in this way (Table 1) and dissolved with methanol in
such a way as to obtain the optimal concentration for

determination (Table 2).

2.6.2. Solutions for TLC

a. the methanol solution of naratriptan of 0.5 mg/ml
concentration,

b. the methanol solution of sumatriptan of 1 mg/ml
concentration

c. the tablets - to the weighted amount of the tablet
mass a certain amount of methanol was added
in order to obtain the solution of 0.5 mg/ml
concentration for the pharmaceutical dosage form
Naramig and 1 mg/ml for pharmaceutical dosage
forms Sumamigren. The suspensions were placed for
15 minutes in the ultrasound bath and then filtered
through a 0.45pum filter.
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Tabela 1. Warunki oznaczenia ilosciowego metoda GC

Table 1. Parameters for quantitative determination by

the GC method

Preparat / Substancja
Pharmaceutical / Substance

Temperatura kolumny
Temperature of the column

Wzorzec wewnetrzny
Internal reference

Naratryptan
Naramig tabletki / tablets

265°C

witamina / vitamin E

Sumatriptan
Sumamigren tabletki / tablets

235°C

chlorodiazepoksyd
chlorodiasepoxide

Imigran czopki / suppositories

program temperaturowy: 235°C przez 8 min,
nastepnie przyrost temperatury 10°C/min do 290°C
i 5 min w 290°C / temperature programme:

235°C for 8 min., then temperature increase by
10°C/min up to 290°C and 5 min. at 290°C

chlorodiazepoksyd
chlorodiasepoxide

temperatura dozownika 300°C
temperatura detektora 320°C
gaz nosny: hel

ci$nienie helu 60 psi

Tabela 2. Parametry krzywych kalibracji, granice

temperature of a feeder

300°C

temperature of the detector 320°C

carrier gas:
helium pressure:

helium
60 psi

Table 2. Characteristic parameters for the regression

wykrywalnosci i oznaczalnosci oraz optymalne stezenie
do oznaczenia ilo$ciowego

equations, limit of detection, limits of determination and
optimal concentration for quantitative determination

Chromatografia gazowa Chromatografia cienkowarstwowa

limit of determination

Gas chromatography Thin-layer chromatography
réwnanie
. y=0,0013x - 0,0327 y=1074,7x + 133,5
equation
wspotczynnik korelacji
. . 0,9985 0,9972
correlation coefficient
zakres liniowosci
. . 50 - 350 pg/ml 0,2 -3 pg?
scope of linearity
optymalne stezenie
P y ¢ . 200 pg/ml 1 ug?
optimal concentration
c c - ="
€ S |granica wykrywalnosci
2 o2 30 pg/ml 0,05 pg?
S 2 |limit of detection M9 Mo
© @ |granicaoznaczalnosci 45 ua/ml 01 ug®
Z 2 | limit of determination Mo K9
réwnanie
) y=0,0497x - 0,6957 y=1047,9x + 249,9
equation
wspotczynnik korelacji
. . 0,9995 0,9973
correlation coefficient
§ S |zakres liniowosci 10— 200 ua/mi 02-4
=S _ m 2 — a
S .2 | limit of detection Ha Mo
© © | optymalne stezenie
EE PV czene 100 pg/ml 11’
A | optimal concentration
granica wykrywalnosci
5 pg/ml 0,05 pg?
limit of detection K9 Mo
granica oznaczalnosci
10ug/ml 0,1 pg®

a - ilos¢ naniesiona punktowo na ptytke

a — a quantity spread in spots on a plate
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nie wplywajg na przebieg oznaczania naratryptanu
i sumatryptanu.

Sporzadzono roztwory substancji czynnych sumatryp-
tanu i chlorowodorku naratryptanu o réznych stezeniach
z dodatkiem odpowiedniego wzorca wewnetrznego.
Zarejestrowano chromatogramy i wykreslono krzywe
zaleznosci stosunku pola piku zwigzku badanego do pola
piku wzorca wewnetrznego od stezenia zwigzku badanego.
Zakresy stezen, réwnania prostych i wspofczynniki kore-
lacji zamieszczono w tabeli 2. Uzyskane wspdtczynniki
korelacji $wiadczg o zaleznosci liniowej. Okreslono takze
granice wykrywalno$ci i oznaczalno$ci zwiazkow (tabela
2). Wybrano optymalne stezenie substancji czynnych (tabe-
la 2) oraz dobrano stezenia wzorcoéw wewnetrznych tak, by
stosunek pdl pikéw wynosit okoto 1. Oznaczono precyzje
ukladu poprzez sze$ciokrotne dozowanie roztworu wzor-
cOw substancji czynnych o wybranym stezeniu. Warto$¢
RSD stosunku pdl pikdw wzorca substancji czynnej
i wzorca wewnetrznego wynosila 0,72% dla naratryptanu
10,90% dla sumatryptanu.

Kolejnym etapem byto sprawdzenie, czy produkty
rozkladu nie wplywaja na wynik oznaczania zawartos$ci
substancji czynnej metodg GC. W tym celu oznaczono jej
zawarto$¢ w roztworach poddanych réznym czynnikom
stresujacym. Réwnolegle powtdrzono to oznaczenie za
pomoca referencyjnych metod HPLC [19] i [20]. Nie
stwierdzono statystycznie istotnych réznic pomiedzy
wynikami uzyskanymi metoda GC i metodami referen-
cyjnymi (tabela 3). Sprawdzono takze trwalo$¢ roztworow
wzorcow i prob badanych. Roztwory te przechowywano
w lodéwece i temperaturze pokojowej przez 24 godziny.
Zarejestrowano chromatogramy roztworow swiezych
i przechowywanych 24 godziny metodami referencyjny-
mi. Laczny wspolczynnik zmiennoéci RSD wyznaczonych
stezen dla roztworéw $wiezych i przechowywanych nie
przekraczal 2%. Uznano zatem, Ze roztwory wzorcoéw
i préb przechowywane zaréwno w temperaturze pokojo-
wej, jak i w lodéwce, sg stabilne przez 24 godziny.

Opracowang metode zastosowano do oznaczania
zawartosci obu tryptandéw w substancjach czynnych i pro-
duktach leczniczych. W tym celu do kolumny dozowano
po 1 pl roztwordw substancji wzorcowych i badanych oraz
preparatow. Zarejestrowano pola oraz policzono stosun-
ki pdl pikéw badanego zwigzku lub wzorca do wzorca
wewnetrznego. Jako metody pordwnawcze zastosowano
metody HPLC wg [19] i [20].

Zastosowany test Grubbsa do wynikéw GC I HPLC
wykazal brak wartoéci odbiegajacych (btedéw grubych).
Poréwnanie wariancji wynikéw uzyskanych obiema
metodami (test F Snedecora) nie wykazato istotnych
statystycznie réznic pomiedzy nimi, co pozwolito za-
stosowa¢ do porownania $rednich test t-Studenta (dla
prob niepowigzanych). Nie stwierdzono réznic miedzy
$rednimi na poziomie istotno$ci a 0,05. Wyniki zamiesz-
czono w tabelach 31 4.

3. Methods and results

3.1 Gas chromatography

The tests were performed in the following conditions:
the feeder temperature 300°C, the detector temperature
320°C, helium pressure 60 psi. Temperatures of the
column for particular substances and pharmaceutical
dosage forms and the internal references selected for
determination are presented in Table 1. It was checked
that the method is specific in relation to the solvent,
extracted placebo components, internal references and
succinate acid. It was found that the mentioned factors
do not have any influence on the course of determination
of naratriptan and sumatriptan.

There were prepared solutions of the active substances
of sumatriptan and naratriptan hydrochloride of various
concentrations with an addition of the adequate internal.
reference. Chromatograms were registered and curves
were plotted of relationship of the peak field ratio of
the tested compound to the peak field of the internal
reference on concentration of the tested compound.
The ranges of concentrations, equations of straight lines
and correlation coefficients are presented in Table 2.
The obtained correlation coeflicients testify about the
linear relationship. There were also determined limits of
detectability and determinability of compounds (Table
2). The optimal concentration of the active substances
was selected (Table 2) and concentrations of the internal
references were matched in such a way that the ratio of
the peak fields amounted to about 1. Precision of the
system was determined through six times’ proportioning
of the reference solutions of the active substances of a
selected concentration. The RSD value of the ratio of peak
fields of the active substance reference and the internal
reference equalled to 0.72% for naratriptan and 0.90%
for sumatriptan.

The successive stage was checking whether the
degradation products do not have influence on the result
of determination of the active substance content by the
GC method. In this order its content was determined in
the solutions subjected to various stressing agents. This
determination was repeated parallel by means of the
reference HPLC methods [19] and [20]. Any statistically
significant differences were not found between the results
obtained by the GC method and reference methods
(Table 3). Durability of the reference compounds and
tested samples/was also checked. These solutions were
stored in a fridge and in the room temperature for 24
hours. Chromatograms of the fresh and solutions stored
for 24 hours were registered by the reference methods.
The joint coefficient of RSD variation of the estimated
concentrations for the fresh and stored solutions did
not exceed 2%. Therefore, it was considered that the
solutions of the references and samples stored in the
room temperature as well as in the fridge, are stabile
for 24 hours.
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3.2. Chromatografia cienkowarstwowa

Sprawdzono specyficznos¢ metody, podobnie jak
w metodzie GC. Stwierdzono, Ze placebo do czopkéw
powodowalo rozmywanie si¢ plam sumatryptanu i w
zwigzku z tym zrezygnowano z oznaczania sumatryptanu
w czopkach metodg densytometryczng.

Sporzadzono roztwory substancji czynnych su-
matryptanu i chlorowodorku naratryptanu o réznym
stezeniu. Naniesiono na plytki, rozwinieto na wysokos¢
8 cm metoda wstepujaca, suszono 1 godzing na powie-
trzu. Za pomoca densytometru zarejestrowano widma
i wyznaczono analityczng dtugo$¢ fali — naratryptan 225
nm, sumatryptan 226 nm. Wykreslono gestosci optyczne
zmierzone przy tych dtugosciach fali w funkgji stezenia.
Zakresy stezen, réwnania prostych i wspolczynniki
korelacji zamieszczono w tabeli 2. Uzyskane wspotczyn-
niki korelacji $wiadcza o liniowej zaleznosci gestosci
optycznej od stezenia roztworu. Okreslono takze granice
wykrywalnosci i oznaczalnos$ci zwigzkow (tabela 2).
Wybrano optymalne stezenie substancji czynnej (tabela
1) do oznaczen ilosciowych. Oceniono precyzje uktadu
poprzez wyznaczenie RSD dla wynikéw sze$ciu nieza-
leznych oznaczen substancji w roztworze o wybranym
stezeniu. Wartosci RSD wyniosty odpowiednio 1,74%
dla naratryptanu i 1,35% dla sumatryptanu.

Kolejnym etapem bylto sprawdzenie, czy produkty
rozkladu nie wplywaja na wynik oznaczania zawartosci
substancji czynnej. W tym celu oznaczono jej stezenie
w roztworach wzorcowych jak i poddanych réznym
czynnikom stresujacym zaréwno metoda TLC, jak i
referencyjnymi HPLC [19] i [20], a nastepnie obliczono
ubytki masy. Wyniki zamieszczono w tabeli 3. Na ich pod-
stawie mozna stwierdzi¢, ze réznice pomiedzy metodami
GC, TLC i HPLC sg statystycznie nieistotne.

Nastepnie wykonano oznaczenia zawarto$ci obu
tryptanéw w substancjach czynnych i produktach
leczniczych. W tym celu na plytki nanoszono: po 2 ul
roztworéw substancji wzorcowej i badanej naratryptan
oraz produktu leczniczego Naramig tabletki, a takze po 1
pl roztwordw substancji wzorcowej i badanej sumatryptan
oraz produktu leczniczego Sumamigren tabletki. Pytki
rozwijano w sposob opisany powyzej, po czym badang
substancje oznaczano densytometrycznie, mierzgc
gesto$¢ optyczng. Zastosowano te same metody porow-
nawcze HPLC [19] i [20], jakie wymieniono w punkcie
dotyczacym chromatografii gazowe;j.

Test Grubbs’a zastosowany do wynikéw densytome-
trycznych i HPLC wykazat brak wartosci odbiegajacych
(btedow grubych). Poréwnanie wariancji wynikow
uzyskanych obiema metodami (test F Snedecora) nie
wykazato istotnych statystycznie réznic pomiedzy nimi,
co pozwolilo zastosowaé do poréwnania $rednich test
t-Studenta (dla préb niepowiazanych). Nie stwierdzono
réznic miedzy $rednimi na poziomie istotnosci a 0,05.
Wyniki zamieszczono w tabelach 3 i 4.

The elaborated method was applied for determination
of contents of both triptanes in the active substances
and pharmaceutical dosage forms. In this order 1 pl of
solutions of the reference and tested substances and phar-
maceutical dosage forms was proportioned to a column,
The fields were registered and ratios of peaks fields of the
tested compound or the reference to the internal reference
were calculated. The HPLC methods were applied as the
comparative methods in accordance with [19] and [20].

Grubbs’s test applied to the GC and HPLC results
proved the lack of abnormal values (gross errors).
Comparison of variances of the results obtained by both
methods (F Snedecor’s test) did not prove statistically
essential differences between them, which allowed to
apply the Student’s t-test for comparison of averages (for
unrelated tests). Any differences between the averages
were not found at the a 0.05 significance level. The results
were presented in Tables 3 and 4.

3.2.Thin-layer chromatography

The specificity of the method was checked, similarly as in
the GC method. It was found that placebo to suppositories
caused broadening of sumatriptan spots and in relation
with it one resigned from determination of sumatriptan
in the suppositories by the densitometric method.

The solutions of the active substances of sumatriptan
and naratriptan hydrochloride of different concentration
were prepared. They were spread on plates, developed to
the height of 8 cm by the ascending method, dried for 1
hour in the air. By means of the densitometer the spectra
were registered and the analytical length of wave was
estimated — naratriptan 225 nm, sumatriptan 226 nm. The
optical densities measured at these lengths of the wave in
the concentration function were plotted. The ranges of
concentrations, equations of straight lines and correlation
coeflicients were presented in Table 2. The obtained cor-
relation coeflicients testify about the linear dependence
of the optical density on the solution concentration.
There were also determined limits of detectability and
determinability of the compounds (Table 2). The optimal
concentration of the active substance was also selected
(Table 1) to quantitative determinations. Precision of the
system was evaluated by estimating RSD for the results of
the six independent determinations of the substance in
the solution of a chosen concentration. The RSD values
equalled respectively 1.74% for naratriptane and 1.35%
for sumatriptan.

The successive stage was checking whether the deg-
radation products do not have influence on the result of
determination of the active substance content. In this
order its concentration was determined in the reference
solutions as well as subjected to various stressing agents
both by the TLC method and HPLC reference methods
[19] and [20], afterwards mass decrements were calcu-
lated. The results were presented in Table 3. On their
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Uzyskane wyniki ilo§ciowego oznaczania suma-
tryptanu w tabletkach metoda TLC sa poréwnywalne
do otrzymanych przez L.]. Bebawy i wsp.[4], jednak zasto-
sowana przez nich faza ruchoma jest bardziej toksyczna.

Whioski

Dane przedstawione w powyzszej pracy pozwalaja stwier-
dzi¢, ze opracowany uklad GC umozliwia identyfikacje
i oznaczanie naratryptanu i sumatryptanu w substancji
i preparatach leczniczych Naramig tabletki 2,5 mg,
Imigran czopki 25 mg oraz Sumamigren tabletki 50 mg
w obecnosci ich produktéw rozkladu; natomiast uktad
TLC umozliwia identyfikacje naratryptanu i sumatrypta-
nu w substancji i preparatach leczniczych oraz oznaczania
ich zawarto$ci w tabletkach w obecnosci produktéw
rozktadu. Réznice pomiedzy wynikami ilo$ciowych
oznaczen uzyskanych za pomoca metod GCi HPLC oraz
TLC i HPLC sg statystycznie nieistotne.

Metoda GC nie byta dotychczas stosowana do
oznaczania zawarto$ci naratryptanu i sumatryptanu w
preparatach farmaceutycznych.

W opracowanej metodzie TLC w stosunku do
opisanej przez L.J. Bebawy i wsp.[4] do oznaczania su-
matryptanu wykorzystano mniej toksyczna faze ruchoma.
Ta sama metoda TLC pozwala na oznaczenie zawartosci
naratryptanu w tabletkach, dla ktorych znaleziono jedynie
opis warunkéw TLC do oznaczania tozsamosci (USP).

grounds, one can state that differences between GC, TLC
and HPLC methods are inessential statistically.

Afterwards there were performed determinations
of content of both triptanes in the active substances and
pharmaceutical dosage forms. In this order 2 ul of the
solutions of the reference and tested substance naratriptan
and the pharmaceutical dosage form, Naramig tablets,
were spread on plates, and also 1 ul of the solutions of
the reference and tested substance sumatriptan and the
pharmaceutical dosage form Sumamigren tablets. The
plates were developed in the way described above, while
the tested substance was determined densitometrically,
measuring the optical density. The same comparative
methods were applied - HPLC [19] and [20], which were
mentioned in a point concerning the gas chromatography.

Grubbs’s test applied to the densitometric and HPLC
results proved the lack of abnormal values (gross errors).
Comparison of variances of the results obtained by both
methods (F Snedecor’s test) did not indicate any statisti-
cally essential differences between them, which allowed
to apply the Student’s t-test for comparison of averages
(for the unrelated tests). Any differences were not found
between averages at the o 0,05 significance level. The
results were presented in Tables 3 and 4.

The obtained results of the quantitative determina-
tion of sumatriptan in tablets by the TLC method are
comparable with the ones obtained by L.]J. Bebawy and
co-authors [4], however, the mobile phase applied by
them is more toxic.

Conclusions

Data presented in the above elaboration allow to state
that the worked out GC system enables identification
and determination of naratriptan and sumatriptan in
the substance and pharmaceutical dosage forms 2.5 mg
Naramig tablets, 25 mg Imigran suppositories and 50 mg
Sumamigren tablets in the presence of their degradation
products; whereas the TLC system enables identifica-
tion of naratriptan and sumatriptan in the substance
and pharmaceutical dosage forms and determination of
their content in tablets in the presence of the degrada-
tion products. The differences between the results of the
quantitative determinations obtained by means of the
GC and HPLC, TLC and HPLC methods are statistically
inessential.

The GC method has never been applied so far for
determination of the content of naratriptan and sumat-
riptan in pharmaceutical dosage forms.

In the elaborated TLC method in relation to the
described by L.J. Bebawy and co-authors [4] for deter-
mination of sumatriptan a less toxic mobile phase was
applied. The same TLC method enables determination
of the content of naratriptan in tablets, for which only a
description of the TLC parameters for determination of
the identity was found (USP).
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