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The paper presents the results of developing the method for quantitative determination of benzocaine
and penicillin-G-procaine in seven combined medicines and veterinary medicinal products of different
dosage forms — ointments, suppositories and tablets. The content of the medicinal substances was
determined spectrophotometrically according to the absorbance intensity of the coloured product of
diazotized amine azocoupling with the acid monoazo dye tropaeolin O. The presence of other biologi-
cally active substances (streptomycin, neomycin, prednisolone, nitrofuran, chloramphenicol, bismuth
subgallate, papaverine, extracts of buckthorn and belladonna, vitamin A, menthol, xeroform, and
zinc oxide), which are often found in medicines, does not prevent determination of benzocaine and
penicillin-G-procaine by of the method developed. The results obtained using the method developed
are consistent with those received by the direct UV-spectrophotometry and nitritometric titration after
the preliminarily extraction separation of the components.

The complexity of the analysis of medicines con-
taining more than one medicinal substance is often cau-
sed by the necessity of a quite complicated sample prepa-
ration and/or the use of the appropriate selective methods.
The application of high-performance liquid chromato-
graphy (HPLC) in most cases allows determining medi-
cines without any special difficulties. However, in Ukraine,
there has still been a problem of availability of HPLC
equipment for industrial and control laboratories. In such
cases, the spectrophotometric method may be an alter-
native if there are the methods that use selective rea-
gents to obtain the coloured analytical form of the sub-
stance to be determined.

In medical and veterinary practice to treat infectious
diseases the combined medicines (CM) are widely used,
they contain derivatives of p-aminobenzoic acid and some
more medicines of different nature, such as antibiotics,
vitamins, plant extracts, etc. In particular, benzocaine
(BC) and penicillin-G-procaine (PGP) are used in such
medicines. The former is used as a local anesthetic, while
the latter — as an antibiotic in the form of an associate
with anesthetic procaine [1, 5].

There are publications, which describe methods of
spectrophotometric determination of BC [7, 8, 10, 11,
14, 15] and PGP according to procaine [6, 12, 13] in the
presence of other components of the medicine. At the
same time, the effect on the analytical response of these
components, including medicinal substances, has not been
studied so far. The current normative documents regu-
lating determination of the content for BC and PGP in

CM involve HPLC methods, direct spectrophotometry
or titrimetric analysis. In these cases, the measurement
is always preceded by the implementation of the appro-
priate procedures of separation of drug components. In
2015 we developed the method for determination of amide
and ester of aminobenzoic acid in liquid medicinal forms
by the spectrophotometric method. In this method the
acid monoazo dye tropaeolin O (TrO) is used in the azo-
coupling reaction with analytes in the form of diazo-
tized amines to obtain the analytical form, namely a co-
loured diazo compound [4]. Earlier, the similar approach
was successfully used to the selective determination of
sulfonamides in the drug tablet form [9].

The aim of our study was to determine the content
of BC and PGP in CM according to the method based on
diazotization of aromatic amines followed by azocoup-
ling of the diazo salt formed with TrO. The resulting
blue coloured product has the absorbance maximum at
the wavelength of A, = 595-600 nm and the molar ab-
sorptivity of g, ~ 10* M cm™ (Fig.).

The optimal conditions for obtaining the coloured
product of the azocoupling reaction of BC and PGP diazo
salt with the azo dye TrO, namely nitrozo diazo dye, as
well as the spectrophotometric specifications and valida-
tion parameters of the method are presented in Tab. 1 [4].

Materials and Methods

As the objects of the study the following CM were
used: “Mastivil” ointment, Vilsan, Turkey (veterinary me-
dicinal product); “Multidject IMM” ointment, Norbrook
Laboratories Ltd., Northern Ireland (veterinary medicinal
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Fig. Absorption spectra of TrO solution and solutions of the products
of TrO interaction with BC and PGP.

product); “Protective ointment Forte” LLC “Farmaton”
Firm, Rivne, Ukraine (veterinary medicinal product);
“Dyvoprayd” rectal suppositories PLS MSE “Ukrzoo-
vetprompostach” Kyiv, Ukraine (veterinary medicinal
product); “Fastin” ointment PJSC “Lubnyfarm” Lubny,
Ukraine; “Anestezol” rectal suppositories JSC “Lekhim-
Kharkiv” Kharkiv, Ukraine; “Bellasthesin” tablets PJSC
SIC “Borshchahivskiy CPP”, Kyiv, Ukraine.

The substances of BK and PGP (Sigma, USA, the
content of the active substance was not less than 99%)
were used as a standard sample (SS) to prepare the cor-
responding solution of the working standard (WS).

The biologically active substances of streptomycin,
neomycin, prednisolone, nitrofuran, chloramphenicol,
bismuth subgallate, papaverine, extracts of buckthorn

and belladonna, vitamin A, menthol, xeroform, and zinc
oxide (the content of the active substance was not less
than 99%) were used for preparation of mixtures with
BC and PGP when studying selective interactions.

Highly purified water [3] was used for preparation
of aqueous solutions and aqueous mixtures, and a folded
filter of the “White Ribbon” filter paper was used for
their filtration.

As a reagent the solution of TrO (Merck, Germany)
was used; it was prepared by dissolving an accurate weight
of the reagent of the analytical grade purity (the content
of the active substance was not less than 88%) in dis-
tilled water.

The solutions of sodium nitrite, hydrochloric acid,
sodium hydroxide, and sodium tetraborate were prepa-
red from the reagents of the analytical grade purity by
dissolving in distilled water.

UV-VIS measurements were performed with a scanning
spectrophotometer (CARY.WIN UV-VIS-50, Varian, USA)
using 1 cm cells. All absorbance measurements were per-
formed at 20-25°C. The pH value was measured by the
RV 11 pH-meter (Sartorius, Germany) equipped with a
combined electrode incorporating both glass and reference
silver chloride electrodes into one body. The required
pH of each solution was adjusted using HCl and NaOH
solutions.

Preparation of the working test sample (WTS)
solution for PGP determination in the ointment

Place an accurately weighed sample of the ointment
containing 45 mg of PGP into a chemical glass, and add
50 ml of water. Heat the mixture on a water bath at the

Table 1
Description of the methods of determination of BC and PGP with TrO
The optimal conditions for obtaining the maximum analytical signal
Characteristic | BC | PGP
Diazotization
Concentration of HCI 0.5-1.0 Mol-I"!
Concentration of NaNO, >4.0-10° Mol-I'" (~100-fold excess)
The order of addition of reagents [HCI+BC (PGP)+NaNO.]
Reaction time 20 min at 20°C (10 min at 0°C)
Azocoupling
Amount of TpO 2-fold excess
Concentration of Na,B,0O, 0.01 Mol-I"!
pH 10-11.5
The order of addition of reagents [BC,,, (PGP, )+TrO+Na,B,0,+NaOH] pH
Stability 1h
Spectrophotometric characteristics of the method of determination
A 595 595
€510, M cm™! 1.98 1.59
Metrological characteristics of the method of determination
Optimum photometric linear range, pg-ml™ 0.4-8.0 2.0-354
Calibration equation, pg-ml™' AA =0.013+0.120-C AA =-0.008+0.028-C
Limit of Detection, pug-ml-’' 0.14 0.57
Limit of Quantification, ug-ml™’ 0.42 1.71
R? 0.9993 0.9993
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temperature of approximately 80°C to complete the mel-
ting of the ointment. Filter the mixture obtained into a
100 mL volumetric flask (keep the glass with the mixture
in hot water bath to prevent solidification of the sample
till completion of filtration). Then wash the filter 3-4 times
with hot water. Cool the filtrate, dilute the flask to the
volume with the same solvent and mix thoroughly.

Preparation of WTS solution for BC determina-
tion in tablets

Place an accurately weighed sample of powdered tab-
lets containing 125 mg of BC into a 100 mL volumetric
flask and dissolve in 50 mL of ethanol for at least 10 min
to obtain the BC extract, and dilute the content of the
flask to the volume with the same solvent. Mix thoro-
ughly the solution obtained, filter it into a conical flask,
discard the first 10-15 ml of the filtrate. Place 5.0 mL
of the filtrate into a 25 mL volumetric flask; dilute the
flask to the volume with ethanol and mix thoroughly.

Preparation of WTS solution for BC determina-
tion in the ointment or suppositories

Place an accurately weighed sample of the ointment
or suppositories containing 125 mg of BC into a 100 mL
volumetric flask and dilute to the volume with ethanol.
Mix thoroughly the solution obtained and filter into a
conical flask, discard the first 10-15 ml of the filtrate.
Dilute the filtrate 5 times as in the case of sample prepa-
ration for tablets.

Preparation of WSS solution for PGP determination

Place 22 mg of SS of PGP (accurate weight) into a
50 mL volumetric flask and dissolve in 30 mL of water,
dilute the content of the flask to the volume with the
same solvent and mix thoroughly.

Preparation of WSS solution for BC determination

Place 31 mg of SS of BC (accurate weight) into a
25 mL volumetric flask and dissolve in 15 mL of water,
dilute the content of the flask to the volume with the same
solvent and mix thoroughly. Dilute the filtrate 5 times
with the same solvent.

The general procedure of PGP or BC determina-
tion with TrO

Place sequentially 5.0 ml of 0.5 M hydrochloric acid
solution, 0.5 ml of WSS solution (WTS solution), and
0.5 ml of 0.15 M sodium nitrite solution into a 25 ml
volumetric flask. Stir and cool the solution obtained on
an ice bath for 10 min. Then add 0.5 ml of 3.0-10°M
TrO solution and 2.5 ml of 0.1 M sodium tetraborate
solution into the flask. Neutralize the mixture obtained
by adding the sodium hydroxide solution adjusting the
pH value to 10.5. Dilute to the volume of 25 ml with
distilled water. Then mix the solution thoroughly and
measure the intensity of light absorption (at the room
temperature ~ 293 K) for all blank solutions of the cor-
responding reagents at A = 595 nm, /= 1.0 cm.

The content of PGP (X) in the ointment test sample
(mg/g) was calculated using the formula:

_ E,-m,-P-100 E,-m,-P, |
E, -m,-100%-50 E,-m,-50° (M

where: E, — is the absorbance value of WTS solution
of the ointment; £, — is the absorbance value of WSS

solution of SS of PGP; m, — is the test sample weight
of the ointment containing PGP, g; m, — is the standard
sample weight of PGP, mg; P, — is the content of the
active substance in SS of PGP according to the quality
certificate of the manufacturer, %; 100 — is the dilution
factor of the test sample of the ointment; 50 — is the di-
lution factor of SS of PGP; 100% — is the conversion
factor of percentage in unit fraction.

The content of BC (V) in the ointment test sample
(mg/g) was calculated using the formula:

_ E;m,-P,-500 E,-m,-P,
E, -m,-100%-125 E,-m,-25 2

where: E| — is the absorbance value of WTS solution of
the ointment; £, — is the absorbance value of WSS solu-
tion of SS of BC; m1 — is the test sample weight of the
ointment containing BC, g; m, — is the standard sample
weight of BC, mg; P, — is the content of the active sub-
stance in SS of BC according to the quality certificate
of the manufacturer, %; 500 — is the dilution factor of
the test sample of the ointment; 125 — is the dilution
factor of SS of BC; 100% — is the conversion factor of
percentage in unit fraction.

The content of BC (Z) in a tablet (mg/tbl) or in a
suppository (mg/sps) was calculated using the formula:

_E1‘m2'P2'm3‘500_E1'm2‘P2'm3 3
E,-m-100%125  E,-m,-25 (3)

where: E, — is the absorbance value of WTS solution
of the tablet powder or suppositories; E, — is the ab-
sorbance value of WSS solution of SS of BC; m, — is
the test sample weight of the tablet powder or supposi-
tories containing BC, g; m, — is the standard sample
weight of BC, mg; P, — is the content of the active sub-
stance in SS of BC according to the quality certificate
of the manufacturer, %; m, — is the average weight of
a tablet (g/tbl), or a suppository (g/sps); 500 — is the
dilution factor of the test sample of the tablet powder
or suppositories; 125 — is the dilution factor of SS of
BC; 100% — is the conversion factor of percentage in
unit fraction.

The research results were processed in accordance
with the recommendations of the State Pharmacopoeia
of Ukraine [2] using the methods of mathematical sta-
tistics. The study of selectivity was conducted on the
model solutions by the “introduced —found” method. The
content of BC and PGP in the finished dosage forms was
determined by the method of standard.

Results and Discussion

Since CM containing BC and PGP include one or
more medicinal substances in addition to the excipients,
their effect on determination of aromatic amines with
TrO was studied. The selectivity of the methods develo-
ped for mixtures containing additional medicinal sub-
stances in amounts that greatly exceeded their possible
content in the medicine was analysed. The permanence
of absorbance of the solutions of the coloured products
formed within 5% was chosen to be the criterion for the se-
lectivity of determination. The research results are given
in Tab. 2.
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Table 2

The results of determination of BC and PGP with TrO in the presence of various amounts of additional
medicinal substances (AMS) in the samples studied

% The content of BC
Medici_nes AMS m(BC (PGF;)) : m(BC (PGEl) : (PGP) found,
determined m(AMS) m(AMS) F+S-1, /\/;
Vitamin A 1:0.2 1:1 99.8+1.1
zinc oxide 1:2 1:25 101.8+1.5
xeroform 1:04 1:10 99.1+£1.6
menthol 1:0.08 1:1 100.5+1.4
BC nitrofuran 1:0.67 1:5 95.3+2.1
chloramphenicol 1:0.5 1:1 95.4+1.9
bismuth subgallate 1:0.4 1:10 97.4+2.2
buckthorn extract 1:1 1:2 96.0+2.1
belladonna extract 1:0.05 1:1 95.8+2.3
papaverine 1:0.17 1:2 98.1+2.2
streptomycin 1:1 1:10 97.0£1.3
PGP neomycin 1:1 1:5 95.2+1.6
prednisolone 1:0.1 1:1 97.5+1.4

Note: * — the mass ratios of BC (PGP) and AMS, which are present in the medicines tested; ** — the maximum mass ratios of BC (PGP) and
AMS modelled to study.

The results of our study show that the hindering products. Therefore, it is arguable that the additional
effect of additional medicinal substances appears only = medicinal substances studied do not prevent the inter-
when they are used in much larger quantities than those  action of PGP or BC with TrO when forming coloured
typically found in medicines and veterinary medicinal analytical forms.

Table 3
The results of spectrophotometric determination of BC and PGP with TrO in the CM studied
Obtained by the
method, described Determined by the spectrophotometric method developed
in the regulations
X X | ¢ | S | & | RD% | &% | 6%

1. “Mastivil” ointment, Vilsan, Turkey (PGP (20+10 mg/g), streptomycin (20 mg/g), neomycin (20 mg/qg),
prednisolone (2 mg/g), sorbitan monostearate, liquid paraffin)
9.42 | 1990 | 03323 | 02572 | o071 | 2890 | 357 | 4258
2. “Multidject IMM” ointment, Norbrook Laboratories Ltd., Northern Ireland (PGP (22+2 mg/g),
streptomycin (20 mg/g), neomycin (22 mg/qg), prednisolone (2,2 mg/qg), liquid paraffin, white soft paraffin)
21.81 | 2153 01696 | 01842 | o051 | 191 | 237 | -1.24
3. “Protective ointment Forte” LLC “Farmaton” Firm, Rivne, Ukraine (BC (25+2.5 mg/g), vitamin A (5 mg/qg),
zinc oxide (50 mg/qg), anthracin, sodium dodecyl, PEG-1500, PEG-400)
24.83 | 2427 | 02290 | 02140 | 059 | 197 | 245 | -226
4. "Fastin” ointment PJSC“Lubnyfarm” Lubny, Ukraine (BC (30+3 mg/g), nitrofuran (5 mg/qg),
chloramphenicol (5 mg/qg), lanoline, vaseline, stearic acid, water)
29.65 2032 | 01079 | 01469 | o041 | 112 | 140 | -1.13
5. “Dyvoprayd” rectal suppositories PLS MSE “Ukrzoovetprompostach” Kyiv, Ukraine (BC (14.7+1 mg/g),
buckthorn extract (50 mg/g), xeroform (20 mg/g), zinc oxide (20 mg/g), menthol (4 mg/g), PEG-400, PEG-1500)
3111 | 3100 | 01923 | 01961 | o054 | 141 | 18 | -032
6. “Anestezol” rectal suppositories JSC“Lekhim-Kharkiv” Kharkiv, Ukraine (BC (100+10 mg/sps),
bismuth subgallate (40 mg/sps), menthol (4 mg/sps), zinc oxide (20 mg/sps), PEG-400, PEG-1500)
97.74 | 9900 | 24655 | 07022 | 195 | 159 | 197 | +41.23
7. “Bellasthesin” tablets PJSC SIC “Borshchahivskiy CPP”, Kyiv, Ukraine (BC (300+30 mg/tbl), belladonna extract

(15 mg/tbl), menthol (4 mg/tbl), zinc oxide (20 mg/tbl), microcrystalline cellulose, sodium croscarmellose,
calcium stearate, copovidone, mannitol)

298.6 | 30140 | 42825 | 29273 | 810 | 217 | 269 | +094
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The results obtained allowed us to apply the method
developed to the analysis of the PGP and BC content in
combined medicines and veterinary medicinal products.
In parallel, the content of BC and PGP was determined
by the methods described in the current regulations, namely
nitritometric titration and direct UV spectrophotometric
determination after the previous separation of the drug
components. The results are shown in Tab. 3.

According to Tab. 3 the results of BC and PGP
determination with TrO are consistent with the results
obtained by the methods described in the regulations
for the medicines studied. The method developed is
highly selective towards the medicinal substances de-
termined; it is simple and rapid as it does not require
prior separation of additional medicinal substances in
contrast to nitritometric titration, UV spectrophotometry
and other methods of determination described in the
literature.

CONCLUSIONS

1. A rapid and selective method for the spectropho-
tometric determination of BC and PGP in combined me-
dicines and veterinary medicinal products has been de-
veloped; it is based on measurements of absorbance in-
tensity of coloured products of azocoupling of their di-
azo salts with acid monoazo dye TrO.

2. The effect of some common medicinal substances
and excipients on determination of BC and PGP using
azo dye TrO applied in the method developed has been
studied. It has been found that medicinal substances and
excipients studied, which are part of the registered me-
dicines, do not interfere with determination.

3. Seven combined medicines and veterinary me-
dicinal products (ointments, suppositories and tablets)
have been analyzed to determine the content of BC and
PGP. The results are consistent with the ones obtained
by the methods described in the regulations.
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BU3HAYEHHSA BMICTY BEH3OKAIHY TA MEHILUWNIH-G-NPOKAIHY Y CKNAI
KOMBIHOBAHUX NMOTOBUX JTIKAPCbKUX ®OPM 3 BUKOPUCTAHHAM A3OBAPBHUKA
TPOMEOIIHY O

M.5.CmoniHcebka, I.5.Kouyrombac, I'.10.Tecnsip, M.B.FOpkesu4

Knroyoei cnoea: 6eH3okaiH; neHiyusniH-G-rnpokaiH;, mponeoriH O; cniekmpoghomomempisi;
KoMbiHO8aHI rikapchKi npenapamu

BuknadeHi pesynbmamu po3pobku MemoOUKU KiflbKiCHO20 8U3Ha4YeHHs1 6eH30KaiHy ma neHiyusniH-
G-ripokaiHy 3a rnpokaiHom y cemu KOMbIHO8aHUX JlikapCbKUX fpernapamax pidHuX fikapcbKux ¢hopm —
ma3ssix, cynosumopisx i mabnemkax. Bmicm yux nikapCbKux pe408uH gusHadanu crekmpogomome-
mpu4YHUM MemoOOM 3a IHMEHCUBHICMIO C8IMIIonoanuHaHHs Koribopogux npodykmis ix Oiazoconed 3
KucromHum mMoHoa3obapsHuxkom mponeoniHom O. BuaHadeHH0 6eH30KaiHy ma neHiyusiH-G-rnpokaiHy
3a po3pobrieHO MemMOOUKOH He rnepewKoo)ae npucymHicme iHWUX 6i0f102i4HO aKmuU8HUX PeHO8UH
(cmpenmomiyuHy, HEOMIUUHY, rpeOHI300HY, HIMpogypaHy, xropameeHikony, gicmymy cybaanamy,
rnanasepuHy, ekcmpakmie obninuxu i Kpacasku, eimamiHy A, MEHMOJITY, KCepOOPMY, UUHKY OKCUOY),
wo 8xodssmsb y bazambox sunadkax 0o cknady fikapCcbKux rnpenapamis. Pesynsmamu, odepxaHi 3a
doriomoeoto po3pobrieHoi MemoOuKU, y3200)KylombCsl 3 pe3yribmamamu, ompumMaHuMu mMmemoodamu
npsimoi Y®-criekmpoghomomempii ma Himpumomempii ricrisi nornepedHbo rnposedeHo20 ekcmpakuyili-
HO20 p0o3dineHHsI KOMITOHEeHMI8 rpernapamis.
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OMNPEQJENEHUE COOEPXXAHUA BEH3OKAUHA U NMEHNLUMNIIUH-G-NMPOKAUHA B COCTABE
KOMBUHUPOBAHHbIX TOTOBbIX JIEKAPCTBEHHbBIX ®OPM C UCIMOJIb3OBAHUEM
A30KPACUTENA TPOMNEOJIUMHA O

M.A.CmonuHckas, U.5.Koyrombac, I.KO.Tecnsip, M.B.FOpkesu4

Knroveenie criosa: 6eH30KkauH; neHUyunnuH-G-npokauH;, mponeonuH O; criekmpogomomempusi;
KOMBUHUpOBaHHbIe fiekapCmeeHHbIe rpernapamas|

U3noxeHbl pesyrnibmamsl pa3pabomku MemoOuKU Kornu4decmeeHHo20 onpedeneHusi beH3okauHa u
neHuyunnuH-G-rnpokauHa ro fnpoKauHy 8 cemMu KOMOUHUPOBaHHbIX JIEKapPCMBEHHbIX U 8eMepPUHaPHbIX
rpenapamax pasHbIx J1eKapCmeeHHbIX hOpPM — Ma3ssix, cynno3umopusix u mabnemxax. CooepxaHue
yKa3aHHbIX JIeKapCmeeHHbIX 8eLiecms onpedersnu crekmpogomoMempuyeckUuM MemoOoM 0 UHMEH-
CUBHOCMU C8emMOno2I0WeHUsT OKpaWeHHo20 npodyKma a3ocodemarus 0ua3zomupo8aHHO20 aMuHa
C KUCIOmMHbIM MOHOoasoKkpacumenem mponeonuHom O. OnpedeneHuto beH30KkauHa U neHuyusiuH-
G-npokauHa o paspabomaHHoOU MemoOuKe He npernsmcmeyem Hajudue Opyaux buonoaudecku
aKmueHbIX 8euyecms (CmpenmomuyuHa, HeOMUUUHa, NPeOHU30s10Ha, HUMpPOogypaHa, XropamgeHuKona,
sucMyma cybzanama, rnanasepuHa, akcmpakmos obnenuxu u Kpacaeku, sumamMmuHa A, MeHmorna,
Kcepoghopma, UuHKa okcuda), 8X008uUX 80 MHO_UX CrlyHasix 8 coCmae /IeKapCmeeHHbIX npernapa-
mos. Pe3yribmamal, nofly4eHHbIe ¢ MOMOWb0 pa3pabomaHHOU MemoOuKU, Coanacyromcsi ¢ pe3yrib-
mamamu, rnosly4eHHbIMU Memodamu rpsimol Y®-criekmpogomomempuu U HUMpUMmMoMempuu rocre
npedsapumeribHO NPo8eOeHHO20 IKCMPaKUUOHHO20 pa3derieHUst KOMIOHEHMOS.



