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TITRIMETRIC MICRO-DETERMINATION
OF LINCOMYCIN USING OXONE

Lincomycin (LMH) belongs to lincosamide class of antibiotics.
Lincomycin is naturally produced by bacteria species, namely
Streptomyces lincolnensis, S. roseolus, and S. caelestis [1].
Chemically Lincomycin is a 6,8-dideoxy-6-aminooctose lincosamine,
methyl  6-amino-6,8-dideoxy-N-[(2S,4R)-1-methyl-4-propylprolyl]-
1-thio-D-erythro-a-D-galacto-octopyranoside hydrochloride mono-
hydrate (Fig. 1) [2].

It is indicated for the treatment of serious infections due to
susceptible strains of Gram-positive aerobes, such as staphylococci,
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streptococci, and pneumococci, and is generally reserved for patients
who are allergic to penicillin [3]. Lincomycin is a basic compound in
which the tertiary amino group has a pKa of 7.6.
CHs; O CH
I H L5
WC~NH, ¥ /C“\

N
¢~ YOH
Q 0

CHyCH,CH2 HO

OH
SCH3

OH
Fig. 1. Molecular structure of lincomycin hydrochloride

- HCl - H,0

It is approved in European Pharmacopoeia [4], The State
Pharmacopoeia of Ukraine (SPhU) [5] and United States of
pharmacopoeia and National formulary [6]. A few analytical methods
have been stated for its quantitative determination in pharmaceutical
formulations like GC [5], HPLC [4,7,8] liquid chromatography with
pulsed electrochemical detection [9], liquid chromatography-mass
spectrometry (LC-MS), thin layer chromatography (TLC), UV
spectrophotometry, Colorimetry, lateral flow immunoassay (LFIA),
electrochemiluminescence (ECL), electrochemical method and atomic
absorption  spectroscopy, capillary electrophoresis (CE). The
determination of lincomycin by iodometric titration of the methanethiol
that is formed as a result of the destruction of lincomycin in very acidic
medium is known. At the same time, series analyses by this method are
difficult because of the difficulty involved in trapping the CHsSH,
which must be carried out at low temperatures. In recent years, the
assay methods in the monographs include titrimetric, spectrometry,
chromatography, and capillary electrophoresis; also, the electro-
analytical methods can be seen in the literature [10].

HPLC is efficient and fast, but its sensitivity is limited by the UV
absorption of Lin. LC-MS methods are quite sensitive, but the
expensive equipment needs to be handled by trained staff, limiting the
application for small farms or in-feld tests. TLC methods have strong
separation capability and only need small amount of sample, but
suffer from poor reproducibility.
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Fig. 2 Scheme of S, N-oxidation of LMH with KHSOs

In the light of the view above, so sensitive and rapid analytical
methods are in need for the quantitative determination for lincomycin
hydrochloride. In the present work aims to develop an accurate,
simple, precise, and validated, iodometric method for the estimation
of lincomycin hydrochloride in capsules dosage form.

Redox titrimetry may serve as useful alternative to many of the
aforesaid sophisticated techniques because of their cost effectiveness,
ease of operation, sensitivity, remarkable accuracy and precision, and
wide applicability.

The present investigation aims to develop simple, sensitive, and
cost-effective method for the determination of LMH in pure form,
capsules and solution for injection using redox titrimetric techniques.
The method involves the wuse of potassium hydrogen-
peroxomonosulphate (KHSOs, PMS) in form oxone (the triple salt
2KHSOs'KHSO0,4-K,SQ,4) as the titrant. A known excess of either
reagent is added and, after a specified time, the residual reagent is
determined iodometrically.

In the present investigation, PMS was found to react quantitatively
with LMH in alkali medium to form the sulfone-N-oxide.
A stoichiometry of the reaction between PMS and LMH showed that
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for oxidation of 1 mol LMH 3 mol of PMS were required (Fig. 2).
The relationship between the titration end-points obtained by the
proposed method and the LMH amounts was examined. The linearity
between the amount of LMH and titration end-point is apparent from
the correlation coefficient. The correlation coefficient of 0.999 show
that the reaction between PMS and the studied LMH proceeds
stoichiometrically in a molar ratio of 3 : 1. To prove the validity and
applicability of the proposed method, four replicate determinations at
different concentration levels of LMH was carried out. The within-
day RSD values were within 2%.

Assay procedure. A 10 ml aliquot of solution containing 10.0—
50.0 mg of LMH was placed in a 100 ml volumetric flask with a
followed by the addition of 1 ml H,SO, (0.01 M) and 10 ml KHSOs
(0.02 M) and allowed to stand 1-2 min at room temperature. The
solution was alkalized by adding 5 mL of 5 mol L™ sodium carbonate
to raise the pH to 9 followed by the addition of double distillated
water to the mark (100 mL). The content was mixed well and the
flask was kept aside for 25-30 min under occasional swirling. Then,
10 ml aliquot of solution was transferred by means of a pipette into a
100 ml Erlenmeyer flask and 5 mL of 10% sulfuric acid and 5 mL of
5% potassium iodide were added to the flask and the liberated iodine
was titrated with 0.01 mol L™ sodium thiosulphate to a starch end
point. A control titration was run under the same conditions.
A control experiment was carried out without LMH drug.

In either method, the amount of drug was calculated using the
equation: Amount of drug (mg) = AVXMxR x10/ n, where AV=V, —
V. is volume of Na,S,0; consumed by the drug (ml); M=molecular
weight of the drug; R=molarity of Na,S,05 solution and n=number of
moles of KHSOs reacting with 1 mol of drug x2; 10 — dilution factor.

For the amount of drugs estimated by the proposed methods was
in good agreement with the label claim. The proposed methods were
validated. The accuracy of the methods was assessed by recovery
studies at three different levels. Recovery experiments indicated the
absence of interference from commonly encountered pharmaceutical
additives. The method was found to be precise as indicated by the
repeatability analysis, showing%RSD less than 2. All statistical data
proves validity of the methods and can be used for routine analysis of
pharmaceutical dosage form.
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Conclusion. The proposed analytical methods are simple, rapid,
accurate, precise and inexpensive and hence can be used for the
routine analysis of lincomycin hydrochloride pharmaceutical
preparations. The sample recoveries from all preparations were in
good agreement with their respective label claims, which suggested
non-interferences of formulations excipients in the estimation.
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Ykpaincvroi meduunoi cmomamonoziunoi axademii

m. Ilonmasa, Ykpaina

OIUIATA ITIPAIIl ®PAPMALEBTUNYHUX ®PAXIBIIB

Bimomo, mo Oyme-sika po0OoTa TMOBMHHA OyTH OIUIaYyBaHa
BIIMOBITHUM YWHOM. 3apo0iTHa IUIaTa OaraTbOX BHCOKOKBaIi(i-
KOBaHMX (hapMaIeBTiB JIOCUTh BUCOKA. POOOTOMABII PO3yMitOTh, 1110 B
IHIIOMY BHIIQAKY BOHHM MOXYThb HPOCTO BTPATHTH IIHHOTO
MpamiBHUKa. AJle po3Mmip 3apoOiTHOI TUIATH 3aJIeXKHUTH BiJ OaraTbox
YMHHUKIB, TAKUX SK: JIOCBIJ 1 cTaxK; crieludika poOOTH; PerioH KpaiHu.

3apobiTHa Mm1aTa — rpoLIOBE BHPAaKEHHS BApTOCTI W LIHU TOBapy
«poboya cuiia» Ta YaCTKOBO Pe3YJIbTATUBHOCTI ii QyHKUiN. 3apobiTHa
aTa— 1 BHHAropojia, SK TMpaBWIo, y TPOIIOBOMY BHUpa3si,
Ky BIIACHUK a00 YNOBHOBKEHHI OpraH CIUIayye IMpaliBHAKY 3a
BUKOHaHY HHM pOOOTY 3TiIHO 3 OJIOKEHHSIM TPYAOBOTO J1oroBopy [1].

dapmanieBTHYHI MiAMPHEMCTBA 3aCTOCOBYIOTH JIBi (hOpMH OIIaTu
mpari — NOroJMHHY (TpocTa MOTOJAWHHA Ta MOTOJWHHO-TIPEMiabHAa)
Ta Biapsaany. [lpu morogunHii ¢opmi oruaTH mpaui po3Mip OIUIaTH
3aJIeKUTh BiJ BiANPAalbOBAHOTO MPALIBHUKOM Hacy i BCTAHOBJIEHHX

69



3BIPHUK TE3 HAYKOBUX POBIT

YYACHUKIB MDKHAPOJTHOI
HAYKOBO-ITPAKTUYHOI KOH®EPEHIIIT

«MEJINYHA HAVKA TA ITPAKTHUKA
B YMOBAX CYHACHUX
TPAHCO®OPMALIIMHUX ITPOIIECIB»

23-24 xsitHsa 2021 p.

M. JIbBIB

Bunasauk — I'O «JIbBiBChbKa MeIUYHA CITIIHLHOTA»

@: nauka@medicinelviv.org.ua W: www.medicinelviv.org.ua T: +38 099 415 06 39
Migmcano no apyky 26.04.2021 p. 3mano no apyky 27.04.2021 p.
dopmar 60x84/16. ITanip opcernnii. Lndpporuit npyk. Ym. apyk. apk. 5,11.
Haxman 50 npum. 3am. Ne 2704-21.



