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drugs were prepared through Oil in water phase to enhance the
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solubility of combination drugs. The O/W microemulsion were
prepared by using Oleic acid, Tween 80 and Ethanol and Evaluated for

(=] ﬁ,@ characteristic, pH, Viscometer, drug content, Zeta potential, drug
release and stability study.
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Education and Research,

Bangalore-560064. isotropic liquids. It is the mixture of oil, water and surfactant, often

used in conjunction with the use of co-surfactants, typically with
droplet sizes in the range of 10-100 nm. The microemulsion serves as a drug carrier for
parenteral, topical and oral administration.Drug-resistant tuberculosis (DR-TB) continues to
pose a threat to public health, most importantly resistance to the most effective first-line drug,
rifampicin. Resistance to rifampicin and isoniazid is defines multidrug-resistant tuberculosis
(MDR-TB).

The present study to enhance the solubility of combination drugs by using Isoniazid
(hydrophilic) and Rifampin (hydrophobic) anti-tubercular drugs.
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MATERIALS AND METHODS

i) Materials

Rifampin, Isoniazid was purchased and performed identification test through FTIR. Oleic
acid, Tween 80, Ethanol was purchased from Aone Scientific Solutions.

i) Microemulsion Preparation & Phase Behaviour

The Microemulsion consisting of oil (Oleic acid), surfactant (Tween 80), cosurfactant
(Ethanol) and distilled water. The elucidation of the microstructure was carried out along a
dilution line of constant oil-surfactant mixing ratio of 1:1, 1:2, 1:3 and the concentration of

oil and water is varied and phase behaviour mapping of microemulsions as reported.

iii) Drug Incorporation in Microemulsion

For the preparation of drug loaded microemulsion formulations of 10 are prepared using (1:1)
Smix ratios were selected from the single-phase region (microemulsion) of phase diagram
and the drugs were incorporated. INH were dissolved into the pre-weighed hydrophilic
component, whereas RIF was dissolved into the pre-weighed hydrophobic component of the
system at a concentration of 1% (w/w) under stirring followed by the addition of remaining

components.

RESULTS AND DISCUSSION

A. PREFORMULATION STUDIES

1. Organoleptic characteristics

The Organoleptic characteristics like general description and colour was determined and

confirmed that drug samples are Rifampin and Isoniazid.

2. Solubility
a) Solubility of Rifampin
It is determined by dissolving 1 mg of Rifampin, transfer to a 10 ml test tube and add 10 mi

in methanol shake well. The Rifampin is soluble in methanol.

b) Solubility of Isoniazid
Weigh 1mg of Isoniazid sample and transfer into 10 ml test tube and add 10 ml of water and

shake well.
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3. ldentification of pure drug

Identification of Rifampin and Isoniazid was performed using FT-IR Spectrophotometry.
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Figure 1: FTIR Spectra for Rifampin.
LUONNVIZOUUUUSLE VY. O.LW 1 2LUUUVUT
= 235 o
12 236
8% ﬂﬁﬁ )
g Nz
- o~
o :
™

I —

T TT

~ T U NI e P A A nt Bt rdeny e e o T |
4000 3500 3000 2500 2000 1750 1500

Figure 2: FTIR Spectra for Isoniazid.

4. Determination of melting point

The study was carried out and found that the drug melted at 145°C for Rifampin and 172°C
for Isoniazid and indicated that the drug is pure.

5. Determination of absorbance maximum (Amax)

The Amax of Rifampin was determined in sodium hydroxide is scanned in the wavelength

region of 200-400 nm and the Amax is found at 337 nm.
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Figure 3: Absorption maxima of Rifampin.

The standard solution of each drug (25pugm/ml) in sodium hydroxide is scanned in the
wavelength region of 200-400 nm and the Amax is found at 244 nm for Isoniazid which is

significant for the pure drug.
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Figure 4: Absorption maxima of Isoniazid.

6. Compatibility study

The physical stability of the excipient with drug product needs to be determined. The drug is
mixed with the components used in the formulation in 1:1 ratio. The sample mixture is then
placed in two closed containers each at room temperature 25+1°C and accelerated
temperatures 40+1°C for 4 weeks. The mixtures were then observed for any specific changes

by visual observations.

Preparation of Microemulsion

Table no. 1: Preparation of Microemulsion.

Sl. No. | Ingredients F1|F2 |F3|F4|F5 |F6|F7|F8|F9|F10
1. Rifampin (mg) 10{10|10|10|10|10|10|10 |10 10
2. Isoniazid (mQ) 10/10|10|10|10|10| 10|10 |10 10
3. Oleic acid (%ow/v) 7195|847 |5]|6]|7]|11
4. Smix (1:1) (Tween 80: Ethanol) | 9 | 8 | 9 | 6 | 7 | 9 |10] 9 | 8 | 5
5. Distilled water (%w/v) 4 13|6|6|9(4|5|5|5]| 4

Final VVolume (%w/v) 20120 |20|20|20]|20|20|20|20| 20
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Figure 5: Preparation of Drug containing Microemulsion.
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Figure 6: Pseudo Ternary Phase Diagram of Smix (1:1).

B. EVALUATION TEST FOR MICROEMULSIONS CONTAINING RIFAMPIN AND
ISONIAZID

1) Optical Transparency

The Optical transparency of the formulation was determined by examining the sample in
clear and transparent container under the presence of good light suitable for eye reflection

and observing against a black and white illuminated background.
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Table No. 2: Optical Transparency.

Sl. No. | Formulation | Appearance
1. F1 Clear
2. F2 Clear
3. F3 Red Opalescent
4. F4 Clear
5. F5 Clear
6. F6 Clear
7. F7 Clear
8. F8 Red Opalescent
9. F9 Clear
10. F10 Red Opalescent

2) pH
The pH values are measured for microemulsion F1-F10 using a pH meter of a glass electrode.

pH essentially indicates the level of hydrogen ion activity in a solution.

A certain amount of the formulation was taken and diluted with calibrated distilled water and
mixed well. To measure the pH value, the electrode of the pH meter was immersed in the

prepared formulation.

Table No. 3: pH values.

Sl. No. | Formulation | pH
1. F1 7.0
2. F2 7.2
3. F3 7.1
4. F4 6.8
5. F5 6.6
6. F6 6.8
7. F7 6.9
8. F8 7.0
9. F9 6.7
10. F10 7.0

3) Viscosity

The viscosity measurements of drug-loaded microemulsions were determined by using
Brookfield viscometer. Accurately weighed 10 g of microemulsion was transferred to 50 ml
glass beaker. Spindle no 6 was selected and it is immersed into the emulsion. The viscometer
was operated at 10 rpm until the reading gets stabilized and reading was recorded in
centipoise. According to the literature, the viscosity of the formulation after gelation should
be between 50 — 50,000 cps.
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Table No. 4: Viscosity values.

Sl. No. | Formulation | Viscosity (cps)
1. F1 75.3£0.8
2. F2 80.2+0.4
3. F3 103.5+05
4, F4 85.2+0.7
5. F5 88.2+0.3
6. F6 98.2+0.4
7. F7 95.2+0.7
8. F8 78.2+0.6
9. F9 91.4+04

10. F10 80.2+0.8

All samples exhibited Newtonian flow behaviour, as expected from microemulsions. It could
be noted that the viscosity values tended to increase slightly when the water concentrations
increased or when the system turned into oil/water type because oil/water microemulsions

have higher viscosities than those of water/oil systems.

4) Centrifugation

Table No. 5: Mechanical stress.

Sl. | Centrifugation % Phase Separation

No. Time (min) F1 | F2 | F3 | F4 |F5 | F6 | F7 | F8 | F9 | F10
1. 10 - - - - - 1112 - 2
2. 20 - 6 | 2|5 |4|4|5 |53 3
3. 40 - 10| 3|7 |8 |8 |8 10| 4|10

The chemical and physical stability of microemulsion containing Rifampin and Isoniazid was

evaluated using phase separation with mechanical stress study.

The 10 microemulsion formulations (F1-F10) were centrifuged (Remi centrifuge) at 2000
rpm for different time intervals (10 min, 20 min, and 40 min) and the amount of phase

separation of the formulations were reported.

The F1 Microemulsions are not having any phase separation and F3, F9 are having less phase

separation when compared to the other microemulsions.

5) Analysis of Drug content

1ml of microemulsion formulations were transferred to a beaker containing 10 ml methanol.
The content of the beaker was stirred for 30 minutes and then held for 24hr. After 24hr the
contents of the beaker were transferred to a centrifuge tube and centrifuged at the 2000 rpm
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for 10 minutes. The Supernatant was separated and filtered. Then, 0.1 ml of the supernatant
was appropriately diluted with Phosphate Buffer Saline (PBS) pH 7.4 and active ingredient
content was determined Spectrophotometrically.

Table No. 6: Drug Content in Microemulsion.

Sl. No. | Formulation | Drug Content of RIF (%) | Drug Content of INH (%)
1. F1 91.25+0.08 92.75+0.12
2. F3 84.10+0.15 80.10+0.08
3. F9 86.78+0.25 88.13+0.35

The drug content analysis for microemulsion were performed by using phosphate buffer (7.4)
and the good results are obtained for F1 microemulsion for Rifampin is 91.25% and Isoniazid
is 92.75%

6) Zeta Potential Determination

The microemulsion 1ml was dispersed in a disposable zeta cell. Palladium electrode was
inserted in distilled water in the cuvette and the analysis was performed at 25°C.

The measurements were done in triplicate and average value was reported, which measures
the distribution of the electrophoretic mobility of particles using the laser Doppler velocity
technique. The analyser calculated the zeta potential from the measured velocity using the

Smoluchowski equation.

Table No. 7: Evaluation of Microemulsion.

. Globule | Poly Dispersity | Zeta Potential
Sr. No. | Formulation Size (nm) Index (PDI) (mV)
1. F1 175.1 0.191 -3.62 mV
2. F3 91.26 0.169 -3.51 mV
3. F9 152 0.431 -3.75 mV
Size (hm) T Volurme Width (nm) | D) (in dinm)

Z.-Average (doam): 1761 Poak 1: 223.2 82.3 62.49 Oe10). 471
Pdi: 0191 Poak 2: 54.37 A7.7 7.204 D(50): 142
Intercept: 0.0866 Peak 3: 0.000 0o 0.000 a0y 274

Result quality : Good Span= (D90~ D10)/DE0 = 1.608
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Figure 7: Globule size of F1 Microemulsion by Malvern Zeta Sizer.
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Figure 8: Globule size of F3 Microemulsion by Malvern Zeta Sizer.
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Figure 9: Globule size of F9 Microemulsion by Malvern Zeta Sizer.

Particle size analysis of microemulsion globules was determined using Malvern zeta sizer
instrument. The results show in the Table No. 7 and Figure 7, 8 & 9 shows that the globule
size in microemulsion formulation F1, F3, F9 that is 175.1nm, 91.26nm and 152nm, from
which F2 was lesser than other formulation (Figure 8). It was found that the average particle

size of F3 was approximately 91.26nm.
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Figure 10: Zeta Potential of Microemulsion by Malvern Zeta Sizer.

The zeta potential represents an index for globule size of microemulsion stability.
The results show in the table No. 7 and figure 10. This stability is important in preventing
aggregation of particles. The zeta potential of the optimized formulation was found to be -

3.62 milli volt (mV). Higher the zeta potential maximum is the stability of microemulsion.

7) Dissolution Studies

The microemulsion is adsorbed on to the solid particle adsorbent by using colloidal silica and
appeared as slightly damp and filled in to the hard gelatin capsule. The dissolution medium
was phosphate buffer (pH 7.4) was choosen and the basket dissolution apparatus USP-I is
selected. For a medium volume of 900ml, a basket speed of 50 rpm was chosen. The medium
was maintained at 37 £ 0.5°C. The dissolution vessels were covered to minimize evaporation.
At regular intervals, 5 ml aliquots were collected and the same amount of fresh dissolution
medium was replaced into dissolution vessel to maintain the sink condition throughout the
experiment. The collected aliquots were filtered using Whatman filter No. 1, and further

diluted suitably to analyse using UV method at Amax.

Table No. 8: in- vitro drug dissolution data of microemulsion (F1, F3, F9).

Time % cumulative drug release
(mins) - - Fl — - .F3 — - .Fg —
Rifampin | Isoniazid | Rifampin | Isoniazid | Rifampin | Isoniazid

0 0 0 0 0 0 0
15 7.89 26.70 5.45 20.12 6.21 18.57
30 15.45 33.56 10.75 28.33 12.12 26.70
45 20.46 63.12 15.21 57.25 16.17 57.12
60 26.75 80.25 22.15 65.68 21.85 65.25

WWW.Wjpr.net

| Vol 13, Issue 2, 2024. |

1SO 9001:2015 Certified Journal

504



Triveni et al. World Journal of Pharmaceutical Research

90 32.45 85.52 30.12 77.54 28.92 75.52
120 46.21 90.12 38.62 85.14 40.12 86.12
150 5451 90.21 45.12 85.25 50.12 86.67
180 65.65 90.15 55.45 85.66 66.12 86.71
210 76.65 90.12 65.12 85.28 75.15 86.78
240 88.12 91.02 80.14 85.12 86.12 86.81
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Figure 11: In-vitro drug release profile of Rifampin (F1, F3, F9).
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Figure 12: In-vitro drug release profile of Isoniazid (F1, F3, F9).

In-vitro drug dissolution profiles obtained for all formulations (F1, F3, F9) were shown in
Table No.8 and Figure 11 and 12. The cumulative percent drug release after 4 hours was
found formulation F1, F3 and F9 respectively.

8) Kinetic modelling of drug release profile

The % Drug release from the Rifampin and Isoniazid microemulsions at different time
intervals were fitted to zero order kinetics and first order kinetics model, Higuchi model and
Korsemeyer-Pappas model to characterize mechanism of drug release. Coefficient of
correlation values were calculated for the linear curves obtained by regression analysis of the

plots.
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The In vitro drug release data was subjected to goodness of fit test by linear regression
analysis according to zero order and first order kinetic models in order to determine the

mechanism of drug release.

When the regression coefficient values of zero order and first order plots were compared, it
was observed that ‘R2’ values for Rifampin of first order plots were in range of 0.8848 to
0.9157 and zero order plots were in range of 0.9933 to 0.9972 indicating drug release from
most of the formulations was found to follows zero order kinetics and for Isoniazid of
Korsmeyer peppas were in range of 0.8277 to 0.9033 drug release were shows the zero order

and first order plots.

9) Stability studies
Table No. 9: Stability Study of microemulsion.

Time (Days)

Sr. | Evaluation accelerated condition at 30+2°C & 65+5%RH for 90 days
No. | parameter Before storage 0" day 30" day 60" day 90™ Day

RIF INH RIF | INH | RIF | INH | RIF | INH | RIF | INH
1. | Drug Content | 91.25 | 92.75 |91.25|92.75|90.81 | 91.12 | 90.02 | 90.81 | 89.12 | 89.69
2. | Appearance Clear Clear Clear Clear Clear
3. | pH 7.0 6.8 6.9 6.6 6.4
4. | Viscosity 75.3+0.8 72.2+0.4 73.8+£0.7 74.8+0.6 72.4+0.6

The results of the stability studies indicated that the microemulsions did not show any
changes in the appearance, drug content, pH, viscosity during the stability study period of 3

month.

CONCLUSION

The study demonstrates that microemulsion formulations can be used to improve the
solubility of the poorly water-soluble drugs. Oleic acid was chosen as the vehicle for the
aqueous phase of the microemulsion because it consumes the greatest amount of Rifampin
(hydrophobic) and Isoniazid (hydrophilic). Tween80 and ethanol in appropriate ratios were

selected as an ideal surfactants and co-surfactants.

A Preformulation study was conducted on the properties and solubility of microemulsion
containing Rifampin and Isoniazid. Compliance with melting point and limit values specified
in the literature. FTIR spectra showed no interaction between Rifampin and Isoniazid. Based
on the pseudo-ternary phase diagram of Smix (1:1) and surface presence of microemulsions
and characterized by optical transparency, pH, Viscosity and Centrifugation for F1-F10
506
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formulation containing Smix (1:1). The evaluation studied for 3 formulations based on the
centrifugation result F1, F3, F9 are selected based on low phase separation of
microemulsions, Drug content, zeta potential, dissolution study and stability study for 90
days. Among the selected microemulsion F1 shows optimum incorporation of rifampin and
isoniazid in the preparation and remained stable, clear and no phase separation in the
microemulsion. Their stability was demonstrated after being exposed centrifugation stress
tests. Their viscosity and droplet size indicate that they are suitability for oral delivery
systems and their pH values are within the physiological range. The active ingredients
content of the formulation revealed that the rifampin content was 91.25+0.08 and Isoniazid
content was 92.75+0.12. This study highlighted that the efficacy of Rifampin follows zero
order kinetics and Isoniazid formulations follows the korsemeyer-peppas model and is non-
fickian (anomalous). In-vitro drug release studies showed that the amount of Rifampin and
Isoniazid from the formulation F1 exhibited favourable release rates compared to other
formulations. The desired drug release for rifampin was about 88.12 % after 4 hours and the
desired drug release for isoniazid about 90.12% after 2 hours. Stability studies were
conducted for the best formulation F1. The results of studies showed no significant changes,

suggesting that the formulation is stable.

Based on the physico-chemical and spectroscopic analysis, concluded that the microemulsion
containing Rifampin and Isoniazid can be used for the oral drug delivery for the treatment of

Tuberculosis.
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