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Abstract

A simple and rapid reverse phase high performance liquid chromatography (RP-HPLC) method was developed
and validated for quantitative determination of Isoniazid (INH) in plasma, brain, liver and kidney samples and in solid
lipid nanoparticles (SLNs). Isoniazid was analyzed by using a reverse phase column (Waters, Symmetry shield RP-
18, 4.6 mm x 150 cm, 5 microns), with mobile phase consisting of 0.1 M phosphate buffer, pH 5 (pH adjusted with
ortho phosphoric acid) and methanol and the detection was made at 254 nm using Photo Diode Array detector at a
temperature of 30°C (sample 4°C). The retention time for INH was around 3.5 minutes. The calibration curves were
linear (r* 0.9998) over a concentration range from 250 ng to 25,000 ng/mL. Limit of detection (LOD) was 150 ng/mL
and the Limit of quantitation (LOQ) was 200 ng/mL for plasma and tissue homogenates (brain, liver and kidney). Intra
and inter-day variability’s (RSD) for extraction of INH from plasma and other tissue homogenates were less than 5%
and accuracy was = 5%. The results established selectivity and suitability of the method for pharmacokinetic studies

of INH from INH SLNs.
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Introduction

Isoniazid (INH) belongs to the class of nucleoside reverse
transcriptase inhibitor and is the one of the first line agents reserved by
‘WHO'’ for the treatment of tuberculosis [1].

Isoniazid is a Biopharmaceutical Classification System (BCS)
class IIT drug (high solubility and low permeability) reported to have
aqueous solubility of 140 mg/ml [2] and log P of -0.64 (2008). The low
permeability [3] and short t1/2 [2] and fast elimination (50 to 70%
[4]) potentiated with a high dose (300 mg/adult) makes it a suitable
candidate for delivery by a novel biodegradable drug delivery system,
solid lipid nanoparticles (SLNs).

Liposomal systems of isoniazid were reported in late 90’s for
reducing the dose and dosing frequency [5]. Polymeric nanoparticles
and solid lipid nanoparticles of isoniazid are also reported with an aim
of reducing the dose and improving the permeability of isoniazid [5-
12]. Moreover, ingredients like lipids and fatty acids which mimic the
natural cell wall components are reported to help in rapid uptake of the
NDDS into the mycobacterium and a consequent release of the drug
directly inside the mycobacterium thus achieving both targetability
and a facilitative permeation into the mycobacterium [13].

With an aim of improving the bioavailability of isoniazid we
prepared solid lipid nanoparticles of isoniazid using a recently patented
method by us [14] (results not shown).

Poor retention of polar compounds has been reported earlier
on non polar reverse phase HPLC columns earlier [15], however,
numerous methods for determination of polar compounds using
reverse phase columns specific to isoniazid exists in the literature
[16-19]. Establishment of a reproducible analytical method is always
prerogative step before the development of a pharmaceutical product.
A sensitive HPLC method capable of quantifying INH (upto 10 ng/
with spiking) in bronchoalveolar lavage and plasma in HIV-infected
patients using electrochemical detector was reported in late 90’s
[20]. Gradient methods to detect INH in urine upto 1400 ng/mL
was reported in 2002 [18]. In addition, methods to detect INH in the
presence of its metabolite (acetyl isoniazid), pyrazinamide, rifampicin

and ethambutol are also reported in literature [17]. A gradient method
using Methanol-Acetonitrile-Buffer (20 mM of heptanesulfonic acid
sodium, pH 2.5) as the mobile phase and C-12/18 column chemistry was
able to quantify INH at as low as 100 ng/mL concentration [17]. A USP
isocratic method with sodium phosphate buffer (pH 6.8)/acetonitrile as
the mobile phase has reportedly been used for determination of INH in
presence of pyrazinamide, ethambutol and rifampicin in plasma, brain,
liver and kidney with LOQ of 200 ng/mL [21], the method validation
was however, not been reported in the literature except the LOD and
LOQ. However, majority of these HPLC methods are cumbersome
gradient methods and are time consuming (long retention times). No
validated isocratic HPLC methods for quantitative determination of
INH entrapped in solid lipid nanoparticles or quantification of INH
in plasma/tissue samples (brain, liver and kidney) were reported till
date with chromatographic conditions described herein. Further, there
was a need to develop a HPLC method that could specifically and
sensitively detect INH in the presence of plasma/tissue components as
well as polysorbate 80 (an essential ingredient for preparing solid lipid
nanoparticles).

Experimental

Materials

INH was obtained as a gift sample from Panacea Biotec Ltd. Lalru,
Punjab, India. Soya lecithin (Phospholipon 90 H) was received as a
gift sample from Lipoid GmBH, Germany. Compritol 888 ATO® was
a gift sample from Colorcon Asia Pacific Pvt. Ltd, India. Stearic acid
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and tween 80 were purchased from Central Drug House, Mumbai.
Other chemicals and solvents used were of analytical or HPLC grade.
Methanol, acetonitrile and orhophosphoric acid were of HPLC grade
and purchased from Merck. HPLC grade water was obtained from a
Milli-Q analytical deionization system.

Chromatographic conditions

The HPLC system consisted of Waters Alliance (Waters
Corporation, MA, USA) equipped with a Waters e-2695 ALLIANCE
separation module comprising of a solvent (quaternary gradient
mode), auto injector, column oven and a 4 channel in line degasser),
a sample management system (sample heater cooler) and a 2998 PDA
detector. Chromatographic separation was performed using a Waters,
Symmetry shield RP-18, 4.6 mm x 150 cm, 5 microns at 254 nm. Data
acquisition was performed by the Empower 2° software. The mobile
phase consisted of 0.1 M phosphate buffer, pH 5 (pH adjusted with
ortho phosphoric acid) and methanol. The mobile phase ratio was
maintained at 50:50 during the first one minute and thereafter at 90:10.
The mobile phase was delivered at a flow rate of 0.9 ml/min and the
detection of INH was carried out at 254 nm. The injection volume was
20 uL and the analysis was performed at 30°C (sample 4°C).

Preparation of INH SLNs

Solid lipid nanoparticles of INH were prepared using a recently
patented method [14,22]. Briefly the lipidic phase (lipid-8%) and the
aqueous phase (polysorbate 80, soy lecithin and water) were heated
to ~10 degree above the lipid melt temperature. The proportion
of surfactant and the volumes of two phases were so adjusted that a
microemulsion was formed spontaneously upon mixing the two
phases. Hot microemulsion, thus formed was transferred into cold

water (~2°C) under constant stirring (WiseTis HG-15 D, 10,000 rpm)
to obtain SLNs. The prepared SLNs were used as such for further
studies.

Preparation of standard stock solution and working standards

A 100 pg/ml stock solution of INH was prepared in HPLC grade
water. The calibration curve was prepared by suitably diluting the stock
solution with HPLC grade water to give solutions containing INH in
the concentration range of 250 to 25,000 ng/mL. All samples were
filtered through 0.20 um nylon filters before analysis.

Quality-control samples (QCs) were prepared with blank plasma,
brain homogenates, liver homogenates and kidney homogenates in low
(250, 500, 1000 ng/mL), medium (5,000 ng/mL) and high (25,000 pg/
ml) concentrations.

Sample preparation

Solid lipid nanoparticles: Solid lipid nanoparticles were disrupted
using chloroform : methanol - 2:1 to quantitate the INH entrapped
within them. The clear solution was then filtered through 0.20 pm
nylon filters.

Plasma samples: To 150 pL aliquot of plasma, a 300 pL of the
deprotinizing agent (methanol) was added and the dispersion was
vortexed for 2 minutes. The samples were then centrifuged at 15000
rpm for 10 minutes at 4°C. The supernatant was then collected and an
equal volume of water was added to the clear supernatant. The samples
were then filtered (0.20 pm nylon filters) and were injected into the
HPLC system.

Tissue samples (Brain, liver and kidney): 20% aqueous tissue

Sample Concentration add- Intraday (n=6) Interday (n=6)
type ed ngml* Concentration found | Precision (% RSD) Accuracy (%RE) Concentration Precision (% RSD)  Accuracy (%RE)
(ngmt) (mean #sd) found (ngml)
(mean *sd)

SLN 250 24010 4.2 4.0 244 £ 10 41 24
500 490 12 2.4 2.0 502 12 24 -0.4
1000 998 * 32 3.2 0.2 986 % 3 0.3 1.4
5000 4980 £ 12 0.2 0.4 4985 £ 19 0.4 0.3
10000 9960 + 23 0.2 0.4 9992 + 12 0.1 0.1

Plasma 250 23911 4.6 4.4 247 £10 4.0 1.2
500 498 £ 23 4.6 0.4 503 +14 2.8 -0.6
1000 990 + 42 4.2 1.0 999 + 17 1.7 0.1
5000 4986 £ 12 0.2 0.3 4989 £ 13 0.3 0.2
10000 9966 + 50 0.5 0.3 9994 + 12 0.1 0.1

Brain 250 247 £ 12 4.9 1.2 252 %2 0.8 -0.8
500 505 112 2.4 -1.0 498 £ 13 2.6 0.4
1000 999 t 29 2.9 0.1 991 + 21 21 0.9
5000 4988 * 63 1.3 0.2 4980 * 21 0.4 0.4
10000 9999 + 22 0.2 0.0 9978 £ 18 0.2 0.2

Liver 250 254 %7 2.8 -1.6 252+ 11 4.4 -0.8
500 510+ 13 25 -2.0 490 £ 10 2.0 2.0
1000 1010 £ 12 1.2 -1.0 1002 * 21 21 -0.2
5000 4992 + 34 0.7 0.2 4997 £ 39 0.8 0.1
10000 9993 * 46 0.5 0.1 9990 * 21 0.2 0.1

Kidney |250 2514 1.6 -0.4 2498 3.2 0.4
500 4898 1.6 22 51012 24 -2.0
1000 1004 * 23 23 -0.4 998 * 34 3.4 0.2
5000 5012 + 34 0.7 -0.2 4988 £ 23 0.5 0.2
10000 9989 + 54 0.5 0.1 10010 + 34 0.3 -0.1

Table 1: Precision and accuracy of the method.
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homogenates were prepared in cold 150 mm KCI. The homogenates
were then centrifuged at 15000 rpm for 10 minutes at 4°C and the
clear supernatant thus obtained was used further. To 150 pL aliquot
of the clear tissue homogenates, a 300 uL of the deprotinizing agent
(methanol) was added and the dispersion was vortexed for 2 minutes.
The samples were centrifuged at 15000 rpm for 10 minutes at 4°C. The
supernatant was collected and an equal volume of water was added to
the clear supernatant. The samples were filtered (0.20 um nylon filters)
and were injected into the HPLC system.

Method validation

Linearity: Calibration curve was constructed with 5 concentrations
ranging from 0.250 to 25.000 pg ml" in blank SLNs, plasma and tissue
homogenates (brain, liver and kidney). The peak area ratio of the
drug was considered for plotting the linearity graph. The linearity was
evaluated by linear regression analysis, which was calculated by the
least square regression method.

Accuracy and precision: Aliquots of INH from the disrupted
SLNs/plasma/tissue homogenate were spiked with INH at different
concentrations. The concentrations were injected in duplicate and
area responses were compared to the reference standard. The value of
average deviation and standard deviation were calculated. Accuracy
was determined at four different concentrations by comparing the
measured value with that of the standard. Percent accuracy of the four
drug concentration studied was found to be close to 100.00%. The
respective RSD indicating high closeness of the measured value to the
true value are shown in Table 1.

Precision, as defined by USFDA, as the “degree of agreement
among individual test results when the procedure is applied repeatedly
to multiple samplings of homogeneous samples”.

Interday: For the assay of the inter-day precision and the accuracy,
five consecutive batches of QC samples were made by the same
procedure on five different days. Each day, a freshly prepared calibration
curve was constructed when the INH samples were extracted. The
precision was reported as the Relative Standard Deviation (RSD, %)
and the accuracy as the Relative Error (RE, %).

Intraday: To evaluate the intra-day precision and accuracy,
INH samples at low, middle and high concentrations were extracted
and replicate (n=6) determinations within the same QC sample was
performed.

Limit of detection (LOD) and lowerlimit of quantification (LOQ):
The Limit of Detection (LOD) was defined as the concentration with a
signal-to-noise (s/n) of at least 2. The Lower Limit of Quantification
(LLOQ) was defined as the lowest concentration with a signal-to-noise
ratio of 10.

Recovery: The recoveries were assessed by comparing the peak
area of the target compounds extracted from QC samples to those of
the same concentration of target compounds spiked into blank-plasma
post-extracts.

System suitability: The system suitability was assessed by replicate
analysis of six injections of the drug at a concentration of 250, 500,
1000, 5000 and 25,000 ng ml"'. The acceptance criterion was * 2%
for the percent coeflicient of variation (%CV) for the peak area and
retention times for INH. The number of theoretical plates should be
>2500 and the tailing factor should be <2.0.

Stability: Stability experiments were carried to assess the stability

of the target compounds in stock solutions, post-extracted solutions
and plasma samples.

The short-term stability of the target compounds in the plasma
was evaluated by leaving QC samples at 4°C temperature for 24 h. The
long-term stability was determined by storing QC samples at 4°C for 1
week. The post-extracted stability was measured by testing the extract
solution of QC samples kept at 4°C. All QC samples for stability testing
included low, middle and high concentrations, and each concentration
had five repeats. During each analytical run, a standard curve was
constructed to calculate the concentration of the target compounds.

Result and Discussion

The calibration curve was found to be linear in the tested
concentration range for INH. The r* values indicated that the developed
method significantly conformed to the prerequisites of linearity in the
studied range (Table 2). The LOD was determined from the software
calculated signal to noise ratio (2:1). The value of LOQ represents the
concentration which could be quantified reliably with a specified level
of accuracy and precision. LOQ was also determined from the software
calculated signal to noise ratio (10:1) (Table 3). Recently a validated
HPLC tandem mass method to determine isoniazid in plasma and
tissue samples with a LOD of 40 ng/mL (tissue) and a LOQ of 110 ng/
mL (tissue) has also been reported in the literature [22]. With an aim of
improving the LOD and LOQ we have introduced a minor change in the
conventional sample preparation steps reported for isoniazid wherein
the samples were directly analyzed in the deproteinizing solvents
after centrifugation/filtration. A dilution of the clear deproteinizing

SNo. Sample descrip- Concentration Equation r
tion Range (pg/mL)

1 SLN 0.250 to 25.000 'Y = 3.50e+001 X - 6.93e+001 0.999

2 Plasma 0.250 to 25.000 'Y = 4.49e+001 X + 1.40e+004 0.999

3 Brain 0.250 to 25.000 Y = 5.52e+001 X - 1.95e+004 0.996

4 Liver 0.250 to 25.000 Y = 3.77e+001 X - 5.91e+003 0.990

5 Kidney 0.250 to 25.000 'Y = 1.45e+001 X + 2.70e+002 0.997

Table 2: Linearity and range of the developed method.

S. NO. Sample description |LOD ng ml* LOQ ng ml*
1 SLN 150 150
2 Plasma 150 200
3 Brain 150 200
4 Liver 150 200
5 Kidney 150 200

Table 3: Limit of detection and quantification of isoniazid in SLNs in plasma and in
organ homogenates.

Sample type Concentration add-|% mean recovery % RSD
ed ugml’

Plasma 0.200 92 4.0
1.000 96 3.3
10.000 94 3.2

Brain 0.200 90 1.9
1.000 92 1.7
10.000 92 1.1

Liver 0.200 90 2.5
1.000 92 4.5
10.000 91 4.9

Kidney 0.200 87 34
1.000 90 2.3
10.000 88 3.9

Table 4: % mean recovery of INH from plasma and tissue homogenates.
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solvent with water resulted in an increase in the polarity of isoniazid
resulting in a consequent sharp peak and hence a low LOD and LOQ.
Intra and inter-day variability’s (RSD) for extraction of INH from
plasma and other tissue homogenates were less than 5% and accuracy
was within + 5% (Table 1) and were comparable with other reported
methods of isoniazid [15,16,23].The absolute recovery of INH was
calculated for replicate spiked QC samples (200, 1000 and10,000 ng/
mL) (Table 4). Extraction recovery is calculated by comparing the peak
area ratios of INH in spiked samples and INH standard respectively
at a concentrations ranging from 200 to 10,000 ng/mL. Results show
an overall mean percent recovery of above 90 %. It may be noted
that as per the US FDA guidelines of May 2001, recovery pertains to
the extraction efficiency of an analytical method within the limits of
variability. It is stated that recovery of the analyte need not be 100%,
but the extent of recovery of an analyte and of the internal standard
should be consistent, precise, and reproducible. Hence the method
developed and reported presently though showing a recovery of above
90% may be considered suitable taking into account the consistency
and reproducibility of the results obtained upon repetitive evaluation.

System suitability

The % RSD of peak area and retention time for the drug were
within 2% for all the samples indicating the suitability of the system.
The efficiency of the column was expressed by number of theoretical
plates for the 6 replicate injections and was above 4000 and the USP
tailing factor was below 1.5 for all the samples.

Stability: The results of all stability tests indicated that the target
compounds in plasma and tissue samples were stable during sample
storage, extraction and chromatographic analysis. The method can be
used for the routine analysis of INH in plasma, brain, liver and kidney
(small retention time). No degradation of INH in plasma was observed
as reported earlier [19].

The extraction of INH from plasma and tissue homogenates was
achieved by simple deproteination with methanol, which resulted in
simple, convenient and rapid separation of the analyte. Both INH and
its metabolite acetyl isoniazid show very similar spectral characteristic
[18]. The chromatograms were evaluated for the peak purity in order
to determine interferences from the metabolite of INH. Purity angle
to purity threshold ration of 1:50 (and/or above) was observed in all
the chromatograms, hence concluding that the peaks were pure and no
interference from co eluting peaks.

Conclusion

The developed HPLC method of analysis for INH exhibited well
resolved peaks. The short retention times indicated that a large number
of samples could be completed in a short duration. Therefore the
method can be used for analyzing large number of samples. Significantly
low LOD and LOQ values for both the drugs suggest suitability of the
method for detecting and quantifying fairly low concentrations of these
agents. Low RSD values (i.e., <2.0%) in accuracy, and precision ratify
the adequacy of the analytical assay. Thus it may be concluded that the
developed method is simple, reproducible, selective and rapid.

Acknowledgement
None

Declaration of Interest

The work was funded by a grant from the Indian Council of Medical Research,
Government of India, New Delhi

References

1. Jakubowiak W, Kosela MK, Kus J, Mitczuk DM, Wesolowski S, et al. (2001)
World Health Organization: TB Manual National Tuberculosis Programme
Guidelines.

2. Florey K, Brewer GA (2006) Analytical profiles of drug substances: isoniazid.
Academy of Pharmaceutical Sciences 88: 112-116.

3. Mariappan TT, Singh S (2003) Regional gastrointestinal permeability of
rifampicin and isoniazid (alone and their combination) in the rat. Int J Tuberc
Lung Dis 7: 797-803.

4. Kucers, A, Bennet, N (1979) The use of antibiotics. Heinemann Medical Books.

5. Deol P, Khuller GK, Joshi K (1997) Therapeutic efficacies of isoniazid and
rifampin encapsulated in lung-specific stealth liposomes against Mycobacterium
tuberculosis infection induced in mice. Antimicrob Agents Chemother 41: 1211-
1214.

6. Dutt M, Khuller GK (2001) Therapeutic efficacy of Poly(DL-Lactide-Co-
Glycolide)-encapsulated  antitubercular drugs against Mycobacterium
tuberculosis infection induced in mice. Antimicrob Agents Chemother 45: 363-
366.

7. Johnson CM, Pandey R, Sharma S, Khuller GK, Basaraba RJ, et al. (2005)
Oral therapy using nanoparticle-encapsulated antituberculosis drugs in guinea
pigs infected with Mycobacterium tuberculosis. Antimicrob Agents Chemother
49: 4335-4338.

8. Pandey R, Khuller GK (2006) Oral nanoparticle-based antituberculosis drug
delivery to the brain in an experimental model. J Antimicrob Chemother 57:
1146-1152.

9. Pandey R, Sharma S, Khuller GK (2005) Oral solid lipid nanoparticle-based
antitubercular chemotherapy. Tuberculosis (Edinb) 85: 415-420.

10. Pandey R, Zahoor A, Sharma S, Khuller GK (2003) Nanoparticle encapsulated
antitubercular drugs as a potential oral drug delivery system against murine
tuberculosis. Tuberculosis 83: 373-378.

11. Ul-Ain Q, Sharma S, Khuller GK (2003) Chemotherapeutic potential of orally
administered Poly(Lactide-Co-Glycolide) microparticles containing Isoniazid,
Rifampin, and Pyrazinamide against experimental tuberculosis. Antimicrob
Agents Chemother 47: 3005-3007.

12. Zahoor A, Pandey R, Sharma S, Khuller GK (2006) Alginate nanoparticles as
antituberculosis drug carriers: formulation, development, pharmacokinetics and
therapeutic potential. Indian J Chest Dis Allied Sci 48: 171-176.

13. Zhang L, Pornpattananangkul D, Hu CM, Huang CM (2010) Development of
nanoparticles for antimicrobial drug delivery. Curr Med Chem 17: 585-594.

14. Kaur IP, Bhandari R (2012) Solid lipid nanoparticles entrapping hydrophilic/
amphiphilic drug and a process for preparing the same. PCT application
number: PCT/IN2012/000154.

15. Li AC, Junga H, Shou WZ, Bryant MS, Jiang XY, et al. (2004) Direct injection
of solid-phase extraction eluents onto silica columns for the analysis of polar
compounds isoniazid and cetirizine in plasma using hydrophilic interaction
chromatography with tandem mass spectrometry. Rapid Commun Mass
Spectrom 18: 2343-2350.

16. Milan-Segovia R, Pérez-Flores G, Torres-Tirado JD, Hermosillo-Ramirez X,
Vigna-Pérez M, et al. (2007) Simultaneous HPLC determination of isoniazid
and acetylisoniazid in plasma. Acta Chromatogr 19: 110-118.

17. Zhou Z, Chen L, Liu P, Shen M, Zou F (2010) Simultaneous determination of
Isoniazid, Pyrazinamide, Rifampicin and Acetylisoniazid in human plasma by
high-performance liquid chromatography. Anal Sci 26: 1133-1138.

18. Espinosa-Mansilla A, Acedo-Valenzuela MI, Pen"a AM, Can™ada FC, Lo 'pez SF
(2002) Determination of antitubercular drugs in urine and pharmaceuticals by
LC using a gradient flow combined with programmed diode array photometric
detection. Talanta 58: 273-280.

19. Hutchings A, Monie RD, Spragg B, Routledge PA (1983) A method to prevent
the loss of isoniazid and acetylisoniazid in human plasma. Br J Clin Pharmac
15: 263-266.

20. Delahunty T, Lee B, Conte JE (1998) Sensitive liquid chromatographic
technique to measure isoniazid in alveolar cells, bronchoalveolar lavage and
plasma in HIV-infected patients. J Chromatogr B Biomed Sci Appl 705: 323-
329.

J Chromat Separation Techniq
ISSN:2157-7064 JCGST, an open access journal

Volume 3 ¢ Issue 3 + 1000128


http://www.euro.who.int/__data/assets/pdf_file/0017/123164/E75464.pdf
http://www.ncbi.nlm.nih.gov/pubmed/12921157
http://books.google.co.in/books?id=rORsAAAAMAAJ&q
http://www.ncbi.nlm.nih.gov/pubmed/9174172
http://www.ncbi.nlm.nih.gov/pubmed/11121000
http://www.ncbi.nlm.nih.gov/pubmed/16189115
http://www.ncbi.nlm.nih.gov/pubmed/16597631
http://www.ncbi.nlm.nih.gov/pubmed/16256437
http://www.ncbi.nlm.nih.gov/pubmed/14623168
http://www.ncbi.nlm.nih.gov/pubmed/12937014
http://www.ncbi.nlm.nih.gov/pubmed/18610673
http://www.ncbi.nlm.nih.gov/pubmed/20015030
http://www.ncbi.nlm.nih.gov/pubmed/15473002
http://www.ncbi.nlm.nih.gov/pubmed/21079341
http://www.ncbi.nlm.nih.gov/pubmed/18968751
http://www.ncbi.nlm.nih.gov/pubmed/6849760
http://www.ncbi.nlm.nih.gov/pubmed/9521571

Citation: Bhandari R, Kaur IP (2012) A Sensitive HPLC Method for Determination of Isoniazid in Rat Plasma, Brain, Liver and Kidney. J Chromat Separation
Techniq 3:128. doi: 10.4172/2157-7064.1000128

Page 5 of 5

21.Pandey R, Sharma S, Khuller GK (2006) Chemotherapeutic efficacy of 23. Fang PF, Cai HL, Li HD, Zhu RH, Tan QY, et al. (2010) Simultaneous deter-

nanoparticle encapsulated antitubercular drugs. Drug Deliv 13: 287-294. mination of isoniazid, rifampicin, levofloxacin in mouse tissues and plasma by
X o . . . high performance liquid chromatography-tandem mass spectrometry. J Chro-
22. Kaur IP, Bhandari R (2012) Solid lipid nanoparticles entrapping hydrophilic/ matogr B Analyt Technol Biomed Life Sci 878: 2286-2291.
amphiphilic drug and a process for preparing the same. Indian patent
application number: 127/DEL/2012. 24. http://lwwwfdagov/cder/guidance/indexhtm.

J Chromat Separation Techniq
ISSN:2157-7064 JCGST, an open access journal

Volume 3 ¢ Issue 3 + 1000128


http://www.ncbi.nlm.nih.gov/pubmed/16766470
http://www.ncbi.nlm.nih.gov/pubmed/20663720
http://wwwfdagov/cder/guidance/indexhtm

	Title

	Abstract
	Corresponding author
	Keywords
	Introduction
	Experimental
	Materials
	Chromatographic conditions
	Preparation of INH SLNs
	Preparation of standard stock solution and working standards
	Sample preparation
	Method validation

	Result and Discussion
	System suitability

	Conclusion
	Acknowledgement
	Declaration of Interest
	Table 1
	Table 2
	Table 3
	Table 4
	References



