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Comparison of chromatographic methods of analysis in a thin
layer of the sorbent for identification of famotidine in tablets

Today three national manufacturers produce famotidine tablets, but the SPhU does not contain any monograph
for this dosage form.

Aim. To verify TLC and study the possibility of using the HPTLC method for identification of famotidine in tablets.

Materials and methods. The objects of the study were three batches of famotidine tablets. TLC and HPTLC were
used as the methods of the study.

Results and discussion. The possibility of using TLC and HPTLC methods for identification of famotidine tablets
was confirmed in the study. The main spots of the test solutions corresponded to the size and the Rf value of the main
spots of the standard solution. The Rf value for all solutions was 0.5.

Conclusions. Thus, TLC as well as HPTLC can be recommended for inclusion to the SPhU; however, HPTLC is
more economically advantageous.
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A. B. Muranb, M. Mapkca, O. C. lonosyeHko, B. A. l'eoprisHy, J1. IBaHayckac

MNMopiBHAHHA XpomaTorpadiyHnx MeToAiB aHanily B TOHKOMY Luapi COp6eHTy

npu npoBeAeHHi ineHTUdikauii pamoTnanHy y Tabnertkax

MeTta po6oTu. Ha TenepiluHiii Yac Tpu BITYN3HSHUX BUPOOHUKM BUMNYyCKatoTb TabneTkn dbamotuanHy, ogHak oY
He MiCTUTb MoHorpadii Ha Ut dopmy. MeToro gocnigxkeHHst 6yno nposectn Bepudikadito TLUX Ta BUBYMTY MOXNU-
BicTb 3acTocyBaHHsA BETLUX ons ineHTudikauii dpamotnamHy B Tabnetkax.

Marepianu Ta Metogu. O6’ekTamu gocnigkeHHsi 6yno obpaHo Tpu cepii Tabnetok hamoTmuamHy. MeToam ocnimKeH-
Ha — TWX Ta BETLWX.

Pe3ynbraTy Ta ix 06roBopeHHs. Y xodi gocnigkeHHst 6yno nigTBepoKeHO MOXKMBICTb 3aCTOCYBaHHSI METOAMK
TWX ta BETLWX gns ineHTndikauii pamotnauHy y tabnetkax. OCHOBHI NNsMKU, oTpUMaHi npu xpomarorpadyBaHHi
BMNPOOOBYBaHMX PO34MHIB, BiAMnoBigaTb 32 po3MipaMu Ta NOMOXEHHAM OCHOBHI/ MMsIMi, OTPMMaHI Npu Xpomaro-
rpadpyBaHHi po34nHy nopiBHsHHA. Rf ans Bcix posyunHie ctaHoBuTb 0,5.

BucHoBku. Takum 4nHoMm, sk TLUX, Tak i BETLUX mMoxyTb OyTVM pekoMeHAoBaHi Anst BknoveHHs go AdY, ogHak
BETLLX € 6inbll €KOHOMIYHO BUrigHOLO.

Knrovoei cnoea: ghamomuduH; ideHmudgbikauisi; eepucbikauisi; moHKkowaposa xpomamoepagisi

A. B. Muranb, M. Mapkca, O. C. lonos4eHko, B. A. l'eoprusHu, J1. MBaHayckac

CpaBHeHMe xpomaTtorpacguyeckmx MeTo4oB aHanu3a B TOHKOM crioe cop6eHTa
npu nposefeHun naeHTudmrkaumm pamoTugmHa B Tabnerkax

Llenb pa6oTtbl. Ha cerogHsAWHUA AeHb TP OTEYECTBEHHbLIX NPON3BOAUTENS BbIMYCKAOT TabneTkn hamoTnanHa,
ofHaKo HecMoTps Ha aTto, DY He cogepxnT MoHorpadum Ha aTy dopmy. Lienbio nccnegoBaHusa 6uino NpoBecTU
Bepndukaumio TCX 1 n3y4mTb BO3MOXHOCTb ncnons3oBanusa BOTCX anga ngeHtndmrkaumm daMmoTmanHa B TabneTkax.

MaTtepuanbi n metoabl. O6bekTamu nccnenoBaHus Obinm BbibpaHbl Tpy cepun TabneTok hbamoTnanHa, Metoaa-
MU nccnegosaHmns 6binv BeibpaHsel TCX n BOTCX.

Pe3ynkTaTthl M nx o6cyxaeHue. B xoge uccnegosaHus Gbina noareepxaeHa BO3MOXHOCTb UCMONb30BaHUA Me-
Toamk TCX n BOTCX ansa ngeHtudmkaumm dpamotmanHa B Tabnetkax. OCHOBHbIE NSATHA, NONYyYeHHbIE NPY XpomaTo-
rpacMpoBaHnM NCMbLITYEMbIX PAaCTBOPOB, COOTBETCTBYIOT pasMepamM U NOMOXEHWNI0 OCHOBHOTO MATHA, NOMYyYeHHOro
npu xpomaTtorpadumpoBaHn pacteopa cpaBHeHus. Rf ans Bcex pactesopos coctasun 0,5.

BbiBoabl. Taknum o6pasom, kak TCX, Tak 1 BOTCX moryT 6bITb pekoMeHA0BaHbI ANng BkntoyveHus B [PY. OgHako
BOTCX aBnsietca 6onee 3KOHOMUYECKN BbIFOAHON.

Knrodeenie cnoea: hpamomuduH; udeHmughukayusi; epugbukayusi; moHKociouHas xpomamozapaghusi
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Fourteen dosage forms of famotidine were registe-
red in Ukraine as of January 1, 2017. Half of them are pro-
duced by domestic pharmaceutical plants. Famotidine
tablets with the content of 20 mg and 40 mg of the ac-
tive substance are produced by three companies: PrJSC
“Pharmaceutical Firm “Darnitsa”, Pharmaceutical com-
pany “Zdorovye” Ltd., LLC “Pharmex Group”, and PJSC
“Kyivmedpreparat” of Arterium Corporation [1]. Howe-
ver, the monograph for the famotidine substance and
“Famotidine tablets” were not included in the second
edition of the State Pharmacopoeia of Ukraine (SPhU).
Monographs on the substance and dosage forms of fa-
motidine are presented in the world’s leading pharma-
copoeias [2-4]. Since the agreement on the possibility
of using the text for verification and adaptation for in-
clusion to the national pharmacopoeia was signed bet-
ween the SPhU and the United States Pharmacopoeia
(USP), the more attention was paid to the methods of
identification given the USP [4].

To identify the active ingredient in famotidine tablets
the USP offers to use thin layer chromatography (TLC)
[4] with detection in UV light at the wavelength of 254 nm.
Some authors [5, 6] suggest the use of high performance
thin layer chromatography (HPTLC) to separate the fa-
motidine mixture from other active ingredients. This me-
thod has several advantages compared to TLC in terms
of the time for analysis and separation efficiency, and it
makes it more interesting from the economic point of view.

The aim of our study was to carry out the verifica-
tion of the TLC method for identifying the active subs-
tance in famotidine tablets for drug samples of the Ukrai-
nian producers, and to check the possibility of using the
HPTLC method for famotidine identification.

Materials and methods

The object of the study was “Famotidine” tablets with
the content of the active substance of 20 mg manufac-
tured by PJSC “Kyivmedpreparat” of Arterium Corpo-
ration, Kyiv, Ukraine, batch numbers: 106810, 127728,
133634 (excipients: lactose monohydrate, potato starch;
povidone, calcium stearate, colloidal anhydrous silica),
they were purchased in the pharmacy.

The famotidine substance (manufactured by Nakoda
Chemikals Ltd, Telangana, India, batch No. FM-1507002)
was used as working standard solution (WSS). The
TLC/HPTLC system Camag® (Switzerland) was used
in the study. To load samples a Camag® Linomat 5 samp-
ling device, 100 pL Linomat microsyringes, and Gasche-
ma technical nitrogen (Jonavos raj., Lithuania) were used.
Detection and documentation of chromatograms were
carried out using Camag® TLC Visualizer at the wave-
length of 254 nm. The WinCATS® software was used
for loading samples and analyzing chromatograms.

The verification of the TLC method was carried out
using the TLC Silica gel 60 F254 glass plates with the
size of 20 x 20 cm (Merck, Germany) with 0.25-mm
layer of the chromatographic sorbent and a Camag® Twin
Trough Chamber for plates with the size of 20 x 20 cm.
HPTLC Silica gel 60 F254 glass plates with the size of
10 x 10 cm (Merck, Germany) with 0.25-mm layer of
the chromatographic sorbent and a Camag® Twin Trough

Chamber for plates with the size of 10 x 10 cm were
used for HPTLC studies.

The following reagents were used in the study: glacial
acetic acid (Fluka Chemie, Switzerland); methanol (gradi-
ent grade, for HPLC, Sigma-Aldrich GmbH, Switzerland);
toluene (gradient grade, Sigma-Aldrich GmbH, Switzer-
land); ethyl acetate (gradient grade, Sigma-Aldrich GmbH,
Switzerland); 25 % ammonia solution (Merck, Germany).

The verification of the TLC method for identifica-
tion of famotidine was conducted as follows.

Test solution. Place the weighed quantity of finely
powdered tablets equivalent to 40 mg of famotidine
into a 10-mL volumetric flask, then dissolve in glacial
acetic acid using sonication and dilute with glacial ace-
tic acid to the volume. Centrifuge the resulting solution
to obtain a clear supernatant.

Standard solution. Prepare the solution of famoti-
dine in the glacial acetic acid with the concentration of
the active substance of 4 mg/mL.

The mobile phase: ethyl acetate R — methanol R — tolu-
ene R — concentrated ammonia solution (40 : 25 : 20 : 2).

The sample volume: 10 pL.

The distance that the mobile phase should pass: 15 cm
from the starting line.

Drying: in the air.

Detection: under UV light at a wavelength of 254 nm.

Results: the main spots of the standard solution cor-
responded to main spots of the test solutions in appea-
rance and R, values [4].

For the HPTLC study the following parameters were
changed:

The sample volume: 2 pL.

The distance that the mobile phase should pass: 7 cm
from the starting line.

Results and discussion

The SPhU has signed agreements with the leading
world’s pharmacopoeias to ensure the possibility of using
the existing methods for drug analysis. The verification
is necessary for the analytical methods to be included
into the SPhU in order to confirm the possibility of using
the method in the quality control for domestically pro-
duced medicines [7].

The verification for identification of the TLC method
was carried out by reproduction of the analysis methods
and comparison of the analysis results for three different
batches of the drug by one manufacturer. The test was
conducted by comparing spots of the active substance of
the standard solution and the test solution. The study was
conducted according to the requirements of the SPhU
monograph “2.2.27. Thin Layer Chromatography” [7, 8].
The chromatogram obtained in the study is shown in Fig. 1.

As seen from Fig. 1, when viewed at 254 nm, the
test solutions exhibited the main spots of the active
substance corresponding to the spots of the active subs-
tance of the standard solution. In addition, the R; value
was calculated for each spot of the active substance in
relation to the front of the mobile phase. The R, values
were 0.50 for the spot of the active ingredient of the
standard solution, as well as for the spots of the test
solution obtained by chromatography.
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Fig. 1. The TLC chromatogram viewed at short-wavelength
UV light: 1 — standard solution, test solutions of famotidine
tablets manufactured by PJSC “Kyivmedpreparat”

2-b. 106810, 3 —b. 127728, 4. — b. 133634

Thus, the correspondence of the drug batches of fa-
motidine tablets studied to the standard solution con-
firms the correctness of the verified method of identifi-
cation of famotidine by TLC. The method may be recom-
mended for inclusion in the SPhU monograph for the
quality control of famotidine tablets.

The HPTLC method compared to the TLC method
has a number of significant advantages. The time of ana-
lysis is considerably shorter due to the use of plates with
the size of 10 x 10 cm coated with the sorbent having the
smaller grain size. The peculiarities of the sorbent struc-
ture contribute to a better resolution. Due to the high
sensitivity the method requires the use of solutions with
the lower concentration and the small sample volume
commonly up to 5 uL. Moreover, the use of small chro-
matographic chambers leads to reduction in the volume
of the mobile phase needed for saturation of the cham-
ber, proper resolution of plates and precision of the re-
search [5-7].

Considering the number of significant advantages
of HPTLC compared to TLC the possibility of using of
this method for identification of famotidine in tablets
was studied.

The methods used for preparation of the test solu-
tions and the standard solution, test mobile phase, equip-

As seen from Fig. 2, the main spot of the active substance
of the standard solution corresponded to spots of the test solu-
tions. The R; values calculated for each spot were 0.50.

Thus, the use of the TLC method for identification of
famotidine offered by the USP can be successfully used
in both TLC and HPTLC conditions with a sufficient ac-
curacy and precision. Taking into account a number of
significant advantages of the HPTLC method of analy-
sis its application is more economically reasonable.

CONCLUSIONS

1. The method for famotidine identification in tab-
lets in a thin layer of the sorbent has been verified to be
included into the SPhU monograph.

2. The TLC method was reproduced using the ethyl
acetate — methanol — toluene — ammonia solution (40 : 25 :
20 : 2) mobile phase, the plate under research was ex-
posed to the short-wavelength UV light. The main spots
of the active substance of the standard solution of famo-
tidine and the test solutions are at the same level. The R;
values for each spot of these substances are 0.50.

3. When transferring the method from the TLC to
HPTLC conditions it has been found that the main spots
of the standard solution corresponded to main spots of
the test solutions. The R, values for each spots were 0.50.
However, its advantages over the TLC method are as
follows: much less time needed for analysis, the volu-
mes of the mobile phase and the samples applied. Thus,
it is more economically reasonable to employ this method.
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