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A new water-soluble derivative of erythromycin, erythromycin nicotinate, was prepared and the
physicochemical properties and biological activities were evaluated. The derivative has also good
solubility in organic solvents. The partition coefficient value indicates its possible good penetra-
tion in vivo. Antimicrobial potency is 856 yg/mg and in vitro antibacterial spectrum is similar to
that of erythromycin base. The LD, value of the new derivative in mice by intraperitoneal route is
612 mg/kg. The present study indicates that the new derivative is a potential alternative to the

existing water soluble derivatives.

Erythromycin, a remarkably nontoxic macrolide antibi-
otic, is in clinical practice since its discovery in 1952'. It is
bitter in taste, slightly soluble in water (2 mg/ml) and un-
stable at gastric pH?. Erythromycin is absorbed adequately
from oral administration but absorption is iregular?, Attempts
have been made from time to time to prepare and evaluate
new derivatives of the parent structure, erythromycin, in or-
der to overcome the problems such as solubility, taste, gas-
tric instability associated with the basic structure and opti-
mize absorption*18. In the present study a new water-soluble
derivative of erythromycin, erythromycin nicotinate, was pre-
pared and evaluated.

Erythromycin base (a gift sample from Pradeep Drug
Company Ltd., Chennai), nicotinic acid (Sigma Aldrich), cul-
ture media (Hi Media), brain heart infusion agar (Hi Media)
and other materials of pharmaceutical grade were used in
the present investigation.

Erythromycin nicotinate was prepared by the method
of Dutta and Basu'®'® by reacting stoichiometric quantities
of erythromycin base with nicotinic acid. The derivative, a
salt, was recovered by lyophilisation. Melting point, solubil-
ity, partition coefficient, optical rotation, pH of aqueous so-
lution, IR and NMR spectroscopic investigation were car-
ried out. The solubility of erythromycin nicotinate in some
pharmaceutical solvents by the method of Marsh and
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Weiss?, partition coefficient in octanol-water and ether-wa-
ter solvent systems, optical rotation of 1% w/v solution in
90% v/v ethanol in a polarimeter (Advance Research Insti-
tute, Chennai, Model 96034), pH of 1% w/v solution in freshly
prepared glass distilled water using a pH meter (Systronics,
model 335) were determined. The IR and NMR spectra of
the derivative were recorded.

The in vitro antimicrobial potency was determined by
the method of Grove and Randall?! using Sarcina lutea ATCC
9341 as test organism. The in vitro antibacterial spectrum
was determined by agar dilution test? using brain heart in-
fusion agar medium and the minimum inhibitory concentra-
tions were calculated.

The acute toxicity test of Litchfield and Wilcoxon?*# was
used to determine the LD, value of the new derivative. Male
Swiss mice weighing between 20-25 g kept on standard
pellet food and maintained under standard condition in the
central animal house were used. Animals kept on overnight
fasting with water ad libitum were injected intraperitoneally
with a solution of erythromycin nicotinate in propylene gly-
col-water (1:1) mixture. At each dose level the experimental
animals were divided into two groups while one group re-
ceived the new derivative and the other received vehicle only
as control.

The new derivative, erythromycin nicotinate, is a white
amorphous powder with bitter taste. Its melting point is 113-
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TABLE 1: SOLUBILITY OF ERYTHROMYCIN DE-
RIVATIVE AND ERYTHROMYCIN BASE AT ROOM

TEMPERATURE 30°.

Solvent Erythromycin Erythromycin

nicotinate (mg/ml) | base (mg/ml)
Water > 20 2.1
Chloroform > 20 > 20
Propylene glycol > 20 > 20
Methanol > 20 >20
Ethanol > 20 > 20

115°. The solubility data obtained for erythromycin nicoti-
nate and the base are given in Table 1. The partition coeffi-
cient of the derivative in octanol-water and ether-water is
0.816 and 0.644, respectively. The specific rotation computed
from the measured optical rotation is -0.142 and -0.588 for
erythromycin nicotinate and erythromycin base, respectively.
The pH of 1% w/v aqueous solution is 6.54.

The in vitro antimicrobial potency of erythromycin nico-
tinate was found to be 856 yg/mg (assuming base potency
as 1000 pg/mg). The in vitro antibacterial spectra of eryth-
romycin nicotinate and erythromycin base are given in Table
2. The LD,, value of erythromycin nicotinate in mice by in-
traperitoneal route was found to be 612 mg/kg. .

The appearance of an additional band in IR spectros-
copy around 1600 em' confirms the formation of quaternary
ammonium type salt of erythromycin. The four additional

peaks in the range of 7.53 to 8.95 ppm in the NMR of eryth- ,
romycin nicotinate are due to the four protons present in the ’
pyridine ring of nicotinic acid. The 1R and NMR spectra con-
firm the formation of new compound.

The physicochemical properties such as melting point,
partition coefficient, pH of 1% w/v solution, specific rota-
tion, IR and NMR spectra are characteristics of the new de-
rivative. Erythromycin nicotinate has good solubility both in
water and organic solvents. Thus it is suitable for parenteral
administration in the form of an aqueous solution. It has rea-
sonably good partitioning in organic phase of octanol-water
and ether-water systems that indicate that it is likely to have
good distribution in vivo.

The antimicrobial potency of erythromycin nicotinate _

856 pg/mg (assuming base potency as 1000 pg/mg) is com- '

paratively higher than the reported potency of many exist-
ing derivatives in the market (viz. erythromycin
glucoheptonate, USP, 600 pg/mg; sterile erythromycin
lactobionate, USP, 525 pg/mg). The in vitro antibacterial
spectrum of erythromycin nicotinate is similar to those of
erythromycin base and the minimum inhibitory concentra-
tions are similar to those of other derivatives reported
earher'¥'s,

The LD,, value of erythromycin nicotinate in mice (612
mg/kg) is well above the therapeutic dose (base equivalent
therapeutic dose of eiythromycin nicotinate is 8.34 mg/kg
con-esponding to 7.14 mg/kg i.e. 500 mg/70 kg dose of eryth-
romycin base). Thus the toxicity is found to be lower and the

toxicity due to over dose, if any, is unlikely to be serious.

TABLE 2: IN VITRO MINIMUM [INHIBITORY CONCENTRATION.

Organism

Bacillus pumilus NCIM 2327
Streptococcus faecalis NCIM 2080
Bacillus Subtilis NCIM 2063
Pseudomonas aeruginosa NCIM 2036
Escherichia coli NCIM 2065
Staphylococcus aureus NCIM 2079
Proteus mirabilis NCIM 2387

MIC (xg/ml)
Erythromycin base *Erythromycin nicotinate
0.3 0.3
0.2 0.1
0.1 0.1
0.5 0.5
10 50
0.5 0.5
> 100 > 100

* Base equivalent concentration, NCIM stands for national collection of industrial microogranisms, and MIC represents mini-

mum inhibitory concentration.
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The physicochemical and biological evaluation of erythro-
mycin nicotinate showed promising results for potential use
and further studies on animals and human beings be under-
taken to prove its suitability for clinical use.
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Two simple spectrophotometric methods (A and B) have been developed for the determination of
itraconazole in pure and in its pharmaceutical formulations. Method A is based on the formation
of blood red colored complex with ferric chloride and " 1,10-phenanthroline having absorption
maximum at 520 nm, where as in method B, itraconazole forms a green colored complex with
ferric chloride and MBTH reagent exhibiting maximum absorption at 630 nm . The chromogens
obey Beer's law in the concentration ranges of 1.2 to 7.5 yg/ml and 2.5 to 20 yg/ml for methods A
and B, respectively. The results obtained are reproducible and are statistically validated.

ltraconazole (ITCZ) is a broad-spectrum triazole anti-

fungal agent used to treat fungal infections. It acts by inhib-
iting fungal cytochrome P-450 and sterol C-14 a-
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demethylation that results in inhibition of ergosterol synthe-
sis, and chemically it is 4-(4-[4-[4-[(2-(2A-dichlorophenyl)-
2-(1H-1,2,4-triazol-1-yimethyl)-1,3-dioxolan-4-yimethoxy]-

phenyl]-1-piperazinyl]
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pheny!]-2,4-dihydro-2-(1-
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