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ABSTRACT

Erythromycin is a macrolide antibiotic produced by Streptomyces erythreus. It inhibits bacterial
protein synthesis by binding to bacterial 50S ribosomal subunits; binding inhibits peptidyl
transferase activity and interferes with translocation of amino acids during translation and
assembly of proteins. Erythromycin may be bacteriostatic or bactericidal depending on the
organism and drug concentration. The drugs in the form of topical gels avoid gastro-intestinal
irritation, to overcome first pass effect and to maximize the drug concentration at the site of
action. The main objective of the study is to formulate and evaluate the antimicrobial activity of
erythromycin formulation for effective topical delivery of the drug. The antimicrobial activity of
the erythromycin loaded gel is carried by cup-plate method and the zone of inhibition was noted.
The current analysis demonstrates persistence release of drug, an increase in amount of drug
maintenance into skin and enhanced permeation across the skin after entrapment of
Erythromycin into niosomal topical gel.
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INTRODUCTION

Various Drug delivery systems by means of vesicles like liposomes and niosomes possess added
recompense on the typical dosage forms. This is because the drug is entrapped in the vesicle and
the vesicle act as a reservoir of the drugs. By changing the constitution of the vesicle and altering
the attraction for the target site, the rate of release of the drug can monitor and slow down. This
slow release of the drug can reduce the toxicity of the drug. Based on this principle these vehicle
carriers’ exhibit important functions in the delivery of the drugs. Niosomes and liposome are
unilamellar or multilamellar vesicles in which an aqueous phase is encapsulated in substantially
structured bilayer made up of nonionic surfactant (niosomes) or lipid (liposomes) with or without
other components like, cholesterol (chol) and Dicetyl phosphate. (1,2).

The two vesicular structures niosomes and liposomes show preferred interaction with human
skin when applied through topical preparation. These drug dosage forms improve the horny layer
character and decrease the loss of water through dermis and enhance the smoothness of skin by
restocking skin lipids(3,4). Both the vesicular structures posses more or less same advantage, but
niosomes were Among niosomes and liposomes possess more or less same advantage, hiosomes
were considered to favorite vesicular carrier dosage forms. The drug encapsulated in niosomes
exhibit contact with skin  without exercising sudden or robust systemic action.(5,6,) The
macrolide antibiotic Erythromycin can exhibit static and cidal action on bacteria based on the
concentration of the dosage form and sensitivity of the pathogen.

Conventional topical usage of macrolide antibiotic causes undesirable side effects like irritation,
eager, reddishness of skin etc., . This causes trouble in usage of the Erythromycin in the therapy
and on the other hand development of antibiotic resistant bacteria.

In the present investigation the study was made based on the hypothesis that noisome
encapsulation of macrolide antibiotic Erythromycin aid in increase in the quantity and time of
drug retention within the skin. This enhances the therapeutic efficiency of the drug and reduction
in its toxicity.

MATERIALS AND METHOD

Materials

Erythromycin, Span 80, Cholesterol, Chloroform, Carbopol 934, Propylene Glycol and ethanol
were procured from UV Suppliers. The phosphate Buffer e of pH 7.4[PBS pH 7.4] and
Phosphate Buffer Saline pH 6.8 [PBS pH 6.8] were made as mentioned in Indian Pharmacopoeia

and necessary chemical were obtained from UV Suppliers. All the chemicals used were of
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Analytical Reagent (AR) grade unless otherwise specified and the HIMEDIA Erythromycin was
as marketed preparation used.

Formulation Erythromycin loaded Niosomes:

Based on the literature survey the niosomes formulation was made and characterized .For the
preparation of the niosomes 1:1 ratio of chloroform and methanol along with cholesterol, drug
and span 80 were used. (Table-1) This mixture was uniformly stirred for proper mixing of the
ingredients. The solution was rotated at 60°c in rota evaporator Sonics 569-00050-000 at 100
rpm for formation of thin film in the round bottomed flask.(Figure-1-A,B) The thin film was
hydrated with PBS 7.4 and centrifuged for removal of free drug; the niosomes formulation was
characterized by FTIR analytical studies. (7)

Table 1: Quantity of substances taken for preparation of niosomes

Formulation Drug Cholesterol Span 80

F1 0.1g 0.1g 0.1ml
F2 0.1g 0.9 0.2ml
F3 0.1g 0.29 0.1ml
F4 0.1g 0.29 0.2ml
F5 0.1g 0.3¢g 0.3ml
F6 0.1g 0.3g 0.4ml
F7 0.1g 04g 0.5ml
F8 0.1ml 0.4g 0.6ml

[A] [B]
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[C]

Figure-1: [A] Preparation of drug loadedniosomes using Rota evaporator [B] Thin film of

niosomes. [C] Niosomal gel

Formulation of Carbopol gel:

1% wi/w Carbopol 934 was measured and sprinkled with continuous stirring into warm distilled
water. This dispersion was hydrated for 1-2hours followed by the addition of Propylene Glycol
(10 % w/w) and Glycerol (30 % wi/w) respectively with through continuous stirring.

The plain drug gel of Erythromycin 1% was prepared by addition of drug to gel followed
dispersion. The pH of the dispersion was adjusted to 6 using sodium hydroxide solution and the
weight of the gel was attuned with distilled water. This gel formulation was sonicated for 30
minutes in bath sonicator Citizen, India CD4820 and left undisturbed overnight for removal of
air bubbles.(Figure-1C)

The formulation of drug loaded niosomal gel was made by the addition of drug loaded niosomes
in the similar manner as mentioned above with a quantity of equivalent to that of plain.(8,9)
Characterization of niosomes:

Transmission Electron Microscope studies:

Niosome vesicles were characterized by Transmision Electron Microscope studies. The TEM
images of the niosomal formulation was made using JEOL JSM-6380 LA TEM. The TEM
showed that niosomes vesicles were uniform in size and spherical.(10).

FTIR Analytical studies:

The FTIR analysis of the Erythromycin, Cholesterol, Carbopol gel and niosomal gel were carried
out using FT-IR spectrophotometer of Bruker ALPHA-T-1020.

Determination of pH:
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The digital pH meter (Lab India Sab 5000 pH meter) was used for measurement of the pH of the
niosomal gel. (11)

Determination of entrapment efficiency percentage:

The centrifugation method was used for estimation of the Erythromycin encapsulated in
niosomes loaded in the carbopol gel. The niosomal formulation was collected after 3 minutes of
sonication and subjected to centrifucation at 13000 rpm for one and half an hour. After
centrifugation 1ml of the supernatant was diluted with PBS-7.4.for UV analysis at
203.4nm.These studies revealed the total amount of free drug left over. The pellet formed after
centrifugation contains the entrapped drug and which was added to the gel. Entrapment
efficiency is expressed as the percent of drug trapped.(12,13)

% Entrapment = Total drug — Diffused drug /Total drugx 100

Percent Drug Content:

1gm of niosomal gel prepatation was collected and the niosomal vesicles were lysed using 25 ml
of methanol by sonication in bath sonicator Citizen, India CD4820 for 15 minutes. The
dispersion was subjected to centrifugation at 14000 rpm for 30 minutes. The supernatant was
diluted to 100ml with methanol. From this 10 ml solution was diluted to 100ml with phosphate
buffered saline of pH7.4. The drug content was calculated using UV spectrophotometer at
203.4nm.

% Drug content = Amount of Drug obtained after centrifugation/ Amount of drug taken x100
%Drug entrapped and % drug content:

As the Formulations F1 to F4 has shown more entrapment than others they were analyzed for
anti-microbial activity.

Anti microbial activity:

Agar well diffusion assay

The antibacterial activity of the extract was determined by agar well diffusion method. Briefly,
overnight bacterial culture were diluted in the Mueller-Hinton broth to obtain a bacterial
suspension of 108 CFU/ ml. Petri plates containing 20ml of Muller-Hinton broth Agar media
were inoculated with 100ul of diluted cultures by spread plate technique and were allowed to dry
in a sterile chamber. 5mm well was cut using a cork borer on the surface of the inoculated agar.
The gel was loaded into wells and was allowed to dry completely. The antibacterial activity was
assessed by measuring the inhibition zone.

Determination of MIC and Zone of Inhibition
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A minimum inhibitory concentration is the lowest concentration of an antimicrobial that inhibit
the growth of micro-organism after 18-24hrs. The samples were tested at different concentration.
Sterile NA plates were prepared and 0.1 ml of the inoculums of test organism was spread
uniformly. Wells were prepared by using a sterile borer of diameter 5mm and niosomal gel of
different formulations is added to the wells in separate petri plates aseptically. A same
concentration of plain gel is also added to a separate well. A blank is prepared without adding
any drug to one of the inoculated petri plate. The plates were incubated at 35-370C for 18-48
hours, a period of time sufficient for the growth. The zone of inhibition of microbial growth
around the well was measured in cm. MIC was calculated from the fully grown plates.

Stability Studies of niosomes:

After measuring the initial percentage entrapment of the drug in the optimized formulation, the
three batches of the same formulation were stored in sealed glass ampoules (one each) at room
temperature (25+0.5°C) for a one month. The percentage entrapment of the drug and % drug
content was determined in the formulations after 30 days to know the amount of drug leaked out.
The percent drug lost was calculated taking the initial entrapment of drug as 100%.

RESULTS AND DISCUSSION:

The surface morphology was studied by optical microscopy and transmission electron
microscopy. The shapes of most of the erythromycin loaded niosomes were found spherical as
shown in the following figures (Figure-2).

e X
]

e,

Figure-2 TEM Image of niosomes
The value of pH of topical niosomal gel was measured using digital pH meter at room

temperature. The pH of all niosomal gels were found to be in the range of 7.4+0.02 to 7.4+0.08.
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Compatibility studies were performed using FTIR spectrophotometer. The IR Spectrum of pure
Erythromycin and physical mixture of drug and other excipients were studied. The correlation
between the pure drug and the excipients indicated that the drug was compatible with the
formulation excipients. The FTIR studies reveal the non interaction between the drug and
excipient. It was evident from infrared spectroscopy that the mixture of drug and exciepient was
compatible because there were no alterations in band spectra when compared with each separate
spectra of the drug. Two sharp bands were observed for erythromycin (1,726.40 cm-1 for C=0
str and 2,920.02 cm-1 for O-H str) (Figure-3) and two bands for cholesterol (1,056.61 cm-1
C=0 str ester, 1466.33 cm-1 C-O str, 3425.11 cm-1, C-O str, )(Figure-4) two sharp bands for
carbopol-934 (1,636.97 cm-1 C=0 str ester, 3447.32 cm-1, C-O str)(Figure-5) and optimized
drug gel (1466.33 cm-1 C-O str, 1,738.62 cm-1 for C=0 str, 2923.00 cm-1 for O-H str, 3422.76
cm-1, C-O str),(Figure-6) (these are infrared spectroscopy band representative for functional

group present in drugs, cholesterol and carbolpol gel ).
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Figure-3 FTIR spectra of pure Erythromycin
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Figure-4 FTIR Spectra of Cholesterol
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Figure-5 FTIR Spectra of Carbopol 934
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Figure-6 FTIR of optimized niosomal gel formulation

The percentage entrapment of erythromycin was found to be maximum with formulation F2
(maximum 93.4783). ( Table-2) These results can be explained by the fact that an increase in
cholesterol content resulted in an increase of micro viscosity of the membrane indicating more
rigidity of the bi layers. Cholesterol has the ability to cement the leaking space in the bi layer
membranes. The entrapment efficiencies for niosomes prepared using span 80 directly influence
the drug entrapment efficiency. The lower the HLB of the surfactant the higher will be the drug
entrapment efficiency and stability as in the case of niosomes prepared using span 80. The
formulations F1 to F4 have shown more entrapment. Hence they were analyzed for antimicrobial
activity.(Figure-7)

Table-2: % Drug entrapped and % drug content in niosomes

Formulation % Entrapment efficiency % Drug content
F1 89.3287 95.3
F2 93.4783 98.7
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F3 91.5678 95.6
F4 88.9237 93.4
F5 83.2592 924
F6 86.5297 93.6
F7 87.2235 90.5
F8 81.0486 89.3
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Figure-7 Entrapment efficiency of different formulations

The stability studies showed that niosomes have shown the minimum drug loss at 25+2°C for

period of 30 days respectively. The percentage entrapment efficiency and percentage drug

content were comparatively good (Table-3).

Anti-Microbial activity:

From the results of anti-microbial activity, the zone of inhibition of niosomal gel is more than

that of the plain gel. Further the drug from the plain gel was released at once but from the

niosomal gel there was a slow release indicating that niosomal gel shows sustained release of

erythromycin (Table-4). Out of all the formulations F2 has shown more zone of

inhibition.(Figure-8,9)

www.ajphr.com


http://www.ajphr.com/

ILalithajyotsna et al., Am. J. Pharm Health Res 2018:6(06) ISSN: 2321-3647|

Figure-8 [A] [B]
[A] Zone of inhibition of F2
[B] Zone of inhibition of plain gel and niosomal gel
Table -3:% Entrapment efficiency and % Drug content after stability studies.

Number of Days | %Entrapment Efficiency % Drug Content
at temperatures at temperatures
Before (25+£2°C) | After (25+2°C) | Before | After
(25+2°C) | (25+2°C)

30 91.87 89.66 92.04 91.26
Table-4 Zone of inhibition of niosomal gel formulation and plain gel
Test organism Formulation Zone of Inhibition in mm
Staphylococcus aureus MTCC 902  F1 1.2
Staphylococcus aureus MTCC 902  F2 1.5
Staphylococcus aureus MTCC 902  F3 1.0
Staphylococcus aureus MTCC 902 F4 0.8
Staphylococcus aureus MTCC 902  Plain gel 0.5
CONCLUSION:

It can be concluded from the results of present study that niosomal gel improves the transdermal
delivery, prolong the release, and improve the site specificity of the drug erythromycin.
Niosomes formed from cholesterol: span80 (%w/w) is a promising approach to improve the
permeability of erythromycin in a period of time. Niosomes creates a new opportunity for the
well-controlled transdermal delivery of a number of drugs that have a problem of administration

by other routes.
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