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Keywords: ABSTRACT: In this present study, a simple, effective, and accurate method has been
— developed for estimating itraconazole and terbinafine in bulk and pharmaceutical dosage

Itraconazole, Terbinafine, UV form using UV Visible spectrophotometer. Two methods were developed: the
spectroscopy, Method development simultaneous equation method, also known as vierordt’s method, and the other

Correspondence to Author: absorbance ratio method, also known as Q value method. In the simultaneous equation
Shweta Singh method, maximum absorption was found at 229 nm for itraconazole and at 223 nm for
Research Scholar, Ferbir_1afine. In the absorbance ratio method_, two diffe_rent wa\(elengths were select_ed, 2_29
School of Pharmacy is being the_kmax of one drug and 225nm is another iso-bestic wavelquth. The Ilnear_lty
LNCT University B’hopal - 462022 was f_ognd in tzhe range of 5 -25ug/ml for l_)oth_ dru_gs and methodg, with the correlat_lon
Madhya Pradesh 7India ! coefficient (R) of |trac0nazole_: and terblr_1af|ne is 0.999 for §|multane_0L_Js equation

’ ) method. For the absorbance ratio method, itraconazole's correlation coefficient (R2) is
0.9953 and 0.9877, and terbinafine is 0.9903 and 0.9948. All validation parameters were
studied after method development, including linearity, accuracy, precision, limit of
detection, limit of quantitation, robustness, and ruggedness as per ICH guidelines. The
method was found robust and %RSD was less than 2% for accuracy, precision, and
ruggedness. The developed method was suitable for analyzing itraconazole and
terbinafine in bulk and dosage form.
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INTRODUCTION: Itraconazole (ITZ) is an "I‘L“R\N
antifungal drug. It is a white to almost white N
powder, with molecular formula CzsH3sCi2NgO, ci :J\/O
molecular weight 706 g/mol and chemical structure o @
M

is shown in Fig. 1%, This anti-fungal medication is ™
used to treat various fungal infections, including cl K/N\@

o]

aspergillosis, blastomycosis, and histo-plasmosis. It .
may be given by mouth or intravenously. Some j:,N
brands of itraconazole are not for use in treating N
fungal infections of the fingernails or toenails.
Itraconazole  has  antimycotic  properties. FIG. 1: STRCTURE OF ITRACONAZOLE
Formulated for both topical and systemic use 2.

Terbinafine, sold under the brand name Lamisil, is
QUICK RESPONSE CODE an antifungal medication used to treat pityriasis

DOL: versicolor fungal nail infection and ringworm,
10.13040/UPSR.0975-8232.14(8).4193-01 including joch itch and athlete’s foot. It is either
taken up mouth or applied to the skin as a cream

S S ointment > * The cream and ointment are not

www.ijpsr.com effective for nail infection °. Terbinafine

hydrochloride (TFH) Fig. 1 is an allylamine

DOl link: http://doi.org/10.13040/1JPSR.0975-8232.14(8).4193-01 derivative.  Chemically, it is [(2E)-6, 6-
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dimethylhept - 2 - en - 4 — yn — 1 - yl] (methyl)
(naphthalen-1-ylmethyl) amine hydrochloride °.

H3C CH3

CHj

HCI

FIG. 2: STRCTURE OF TERBINAFINE

MATERIALS AND METHOD:

Instruments: Double beam UV Visible spectro-
photometer having 1 cm path length matched
quartz cuvette within 1 cm light path with model
LS-2704 was used to determine the Amax of
standard compound in lenience lab Bhopal. Digital
weighing balance was used for weighing sample.

Reagents and Chemicals: Standard sample of
Itraconazole was gifted from biogenetic healthcare,
Patiala (Punjab) and Standard sample of
Terbinafine HCI was gifted from davis morgan lab,
Chandigarh (Punjab). Tablet formulation (Gpitro-
TR) was procured containing both drug from local
market. Methanol and acetonitrile and water of
HPLC grade were purchased from Rankem by

Abs:+2.688

: 229.00

OO0 (s}

FIG. 3: PEAKS GENERATED AFTER SCANNING
THE STANDARD ANALYTE ITRACONAZOLE IN
UV RANGE FROM 300 NM TO 190 NM ON UV-

VISIBLE SPECTROPHOTOMETER

Preparation of Sample Solution: Take twenty
tablets of Gpitro-TR and weigh each tablet
containing 100mg of itraconazole and 250mg of
terbinafine and then determine the average weight
of it. The tablets were crushed with mortar and
pestle. The amount of powder equivalent to one
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FIG. 4: PEAKS GENERATED AFTER SCANNING
THE STANDARD ANALYTE TERBINAFINE IN UV
RANGE FROM 300 NM TO 190 NM ON UV-VISIBLE
SPECTROPHOTOMETER
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Avantor Performance Materials India Ltd, Mumbai,
India

Preparation of Working Standard Solution:
100mg of working standard itraconazole and
250mg of working standard terbinafine were
accurately weighed and dissolved in 100 ml of
methanol as diluents into separated 100ml of
volumetric flask to get the concentration of
1000pg/ml solutions. From this solution take 1ml
and diluted with 100ml methanol it gave
concentration of 10 pg/ml or 10ppm as working
stock solution.

Scanning of A max: The standard drug samples
namely Itraconazole and Terbinafine were used to
scan in the range from 300 nm to 190 nm
wavelength to find out the A max values. The A max
value of the diluted standard stock of drug was
reported to be 229 nm for Itraconazole with an
absorbance value of 2.688, while A max value for
Terbinafine was observed to be 223 nm with an
absorbance value of 2.568. The overlain spectrum
shows maximum absorbance at 225nm. In
simultaneous  equation  method, = maximum
absorption was found at 229nm for itraconazole
and at 223nm for terbinafine. For absorbance ratio
method 229 and 225nm, two wavelengths are
selected for analysis. The graph is shown in Fig. 3
and 4.

Abs:+2.568

: 223.00

s =
gth (nm) 400. 0

tablet was transferred in a 100ml volumetric flask,
and the volume was made up of methanol and
mixed well for 2min to give a concentration of
1000 pg/ml. From this solution, take 1ml,
transferred to 100 ml volumetric flask; volume was
made up by methanol to give a concentration of 10
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pg/ml. This solution was used as a working stock
solution.

UV Spectrophotometric Methods:

Simultaneous Equation Method: Simultaneous
equation method, also known as vierordt’s method,
is used to estimate drug combinations containing
two or more drugs in combined dosage form. The
simultaneous equation method is an analysis
created for the absorption of the drugs itraconazole
(A) and terbinafine B at their maximum
wavelength.  This provides assurance and
specificity for the identification of the drug entities
in the pharmaceutical dosage form.

Two absorbing drugs if present in the sample; each
of drug absorbs at the other’s A max, by the
simultaneous equation method, it can be possible to
identify both drugs. Two wavelengths were
selected to develop the simultaneous equations:
229nm and 223nm. The absorptivity and
absorbance at these wavelengths were put in
equation 1 and 2 to get the concentration of both
drugs.

Cx = Azay1—Aiay: | ax:ayi—axiay: 1
Cy = Alax,—Aax; | ax:ay1—axiay: 2

A, A,=Absorbance of the diluted sample at 1, and
L2. The absorptivity’s of X atAl = ax1 and A, = ax2.
The absorptivity’s of Y at A, =ayl and A, -ay2 The
absorbance’ of sample at A; =Al andx, -A2 Cx and
Cy be the concentration of X and Y, respectively.

Absorbance Ratio Method/Q Value Method:
This method also knows as Q value method. This
method is used for multicomponent analysis by
using UV Spectrophotometer. In a sample solution
or formulation, separating different components is
unnecessary. The absorbance ratio method is a
modified version of the simultaneous equation
method. It involves the measurement of absorbance
at two different wavelengths, one being the Amax
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of one drug and the other being an iso-bestic
wavelength. 225 and 229nm are two wavelengths
selected from the overlaid spectrum of itraconazole
and terbinafine and used for the calculation of
absorbance ratio method.

Cx =(QM-QY / QX-QY) x Al / ax1
Cy = (QM-QX / QY-QX) x Al /ayl

Al and A2 are absorbance of mixture at 225 and
229nm respectively, ax1 and ayl are absorptivites
of Itraconazole and Terbinafine at 225nm ax2 and
ay2 are absorptivites of Itraconazole and
Terbinafine at 229nm respectively,

QM=A2/A1, QX=ax2/ax1 and QY=ay2/ayl

Method Validation: The developed method by UV
spectrophotometer was validated by various
parameters such as linearity, accuracy, precision,
the limit of detection, limit of quantitation,
robustness, ruggedness as per as ICH guidelines.

RESULT AND DISCUSSION:

Linearity: From the stock solution, 5 pg/ml, 10
pg/ml, 15 pg/ml, 20 pg/ml, 25 pg/ml different
concentration solutions were prepared. For the
simultaneous equation method, the solution of 5-25
pg/ml concentration was scanned at 229 nm for
itraconazole and at 223 nm for terbinafine.
Similarly, the absorbance ratio  method
concentration of solutions of 5-25 pg/ml were
scanned at 229 is the A max of one drug and 225nm
is another iso-bestic wavelength. The calibration
curve was plotted by taking absorbance at y-axis
and concentration at the x-axis. The correlation
coefficient (R?) of itraconazole and terbinafine is
0.999 for simultaneous equation method and the
correlation coefficient (R? of itraconazole is
0.9953 and 0.9877 and for terbinafine is 0.9903 and
0.9948 for absorbance ratio method. Good linearity
was shown at the concentration of 5-25. pg/ml for
both methods are shown in Table 1-6.

TABLE 1: UV LINEARITY RANGE OF ITRACONAZOLE AND TERBINAFINE FOR SIMULTANEOUS

EQUATION METHOD

Itraconazole at 229nm

Terbinafine at 223nm

Conc. inpg/ml Absorbance Conc. in pg/mi Absorbance
5 0.3635 5 0.7623
10 0.5215 10 0.8632
15 0.6716 15 0.9524
20 0.8206 20 1.0408
25 0.9736 25 1.1342
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TABLE 2: UV LINEARITY RANGE OF ITRACONAZOLE FOR ABSORBANCE RATIO METHOD

Itraconazole

Conc. in pg/mi Absorbance at 225nm Absorbance at 229nm

5 0.2347 0.3835

10 0.4246 0.5824

15 0.5643 0.7212

20 0.7459 0.8368

25 0.8674 0.9643

TABLE 3: UV LINEARITY RANGE OF TERBINAFINE FOR ABSORBANCE RATIO METHOD
Terbinafine
Conc. in pg/mli Absorbance at 225nm Absorbance at 229nm

5 0.4536 0.5436

10 0.6489 0.7683

15 0.7634 0.9356

20 0.8756 1.1462

25 1.1436 1.2863

Absorbance
e & a o -
[T - T = N T ]

[=]

Calibration curve of Itraconazole at 229nm

y=0.030x+ 0.2

L
fary
=
fury
L

Concentration

A nan

FIG. 5: LINEARITY OF ITRACONAZOLE AT 229NM FOR SIMULTANEOUS EQUATION METHOD
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FIG. 6: LINEARITY OF TERBINAFINE AT 223NM FOR SIMULTANEOUS EQUATION METHOD
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FIG. 7: LINEARITY OF ITRACONAZOLE AT 225NM FOR ABSORBANCE RATIO METHOD
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FIG. 10: LINEARITY OF TERBINAFINE AT 229NM FOR ABSORBANCE RATIO METHOD

TABLE 4: LINEARITY DATA OF ITRACONAZOLE AND TERBINAFINE
Simultaneous equation method

Parameter Itraconazole at 229nm Terbinafine at 223nm
Linearity range 5 -25ug/ml 5 -25pug/ml
Regression equation y=0.0340x+0.2144 y=0.0184x+0.6742
Correlation coefficient(R?) 0.999 0.999
Slope 0.0340 0.2144
Y intercept 0.0184 0.6742

TABLE 5: LINEARITY DATA OF ITRACONAZOLE
Absorbance ratio method

Parameter Itraconazole at 225nm Itraconazole at 229nm
Linearity range 5 -25ug/ml 5 -25ug/ml
Regression equation y=0.0317x+0.0914 y=0.0283x+0.2728
Correlation coefficient(R?) 0.9953 0.9877
Slope 0.0317 0.0283
Y intercept 0.0914 0.2728
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TABLE 6: LINEARITY DATA OF TERBINAFINE
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Absorbance ratio method

Parameter Terbinafine at 225nm Terbinafine at 229nm
Linearity range 5 -25ug/ml 5 -25ug/ml
Regression equation y=0.0331x+0.290 y=0.0373x+0.377
Correlation coefficient(R2) 0.9903 0.9948
Slope 0.0331 0.0373
Y intercept 0.290 0.377
Accuracy: A sample solution of different 100%, and 120%, respectively. Two replicates

concentrations were prepared that is 80%, 100%,
120% for determining the accuracy of the
developed method. The amount of marketed
formulation was constant, and the amount of pure
drug was changed to 8gm, 10gm 12gm for 80%,

were injected, the % recovery of itraconazole and
terbinafine were calculated, and it was found within
the 98 % to 101 % limit. The results of % recovery
was shown in Tables 7 to 12.

TABLE 7: % RECOVERY AND %RSD OF ITRACONAZOLE

For 80%
S.no. Initial concentration Amount Added of the Amount Amount Recovered %Recovered
(ng/ml) standard drug(pg/ml) Found
1 2 1.6 3.55 1.55 97.0%
2 2 1.6 3.58 1.58 98.7%
Mean 3.565 1.565 98.0%
SD 0.0212132 0.0212132 0.01237437
%RDS 0.00595041 0.01355476 0.01264303
TABLE 8: % RECOVERY AND % RSD OF ITRACONAZOLE
For 100%
S.no. Initial concentration  Amount Added of the Amount Found Amount %Recovered
(ng/ml) standard drug (pg/ml) Recovered
1 2 2 3.95 1.95 98%
2 2 2 3.94 1.94 97%
Mean 3.945 1.945 98%
SD 0.00707107 0.00707107 0.00353553
%RDS 0.00179241 0.00363551 0.00363551
TABLE 9: 9% RECOVERY AND % RSD OF ITRACONAZOLE
For 120%
S.no. Initial concentration Amount Added of the Amount Found Amount %Recovered
(ng/ml) standard drug (png/ml) Recovered
1 2 2.4 431 2.34 97.5%
2 2 2.4 4.36 2.36 98.3%
Mean 4.335 2.335 98.0%
SD 0.03535534 0.01414214 0.00565685
%RDS 0.00815579 0.00601793 0.0057782
TABLE 10: % RECOVERY AND % RSD OF TERBINAFINE
For 80%
S. no. Initial concentration Amount Added of the Amount Found Amount % Recovered
(ng/ml) standard drug (pg/ml) Recovered
1 5 4 8.91 3.91 97.75%
2 5 4 8.9 3.9 97.50%
Mean 8.90 3.90 98%
SD 0.070711 0.070711 0.001768
%RDS 0.000794 0.001811 0.001811
International Journal of Pharmaceutical Sciences and Research 4198
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TABLE 11: % RECOVERY AND % RSD OF TERBINAFINE
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For 100%
S. no. Initial concentration Amount Added of the Amount Amount %Recovered
(ng/ml) standard drug (ug/ml) Found Recovered
1 5 5 9.9 4.9 98%
2 5 5 9.89 4.89 96%
Mean 9.89 4.89 98%
SD 0.007071 0.007071 0.001414
%RDS 0.000715 0.001445 0.001445
TABLE 12: % RECOVERY AND % RSD OF TERBINAFINE
For 120%
S. no. Initial concentration Amount Added of the standard Amount Amount %Recovered
(ng/ml) drug (ng/ml) Found Recovered
1 5 6 10.90 5.9 98.5%
2 5 6 10.79 5.79 96.5%
Mean 10.84 5.845 98.0%
SD 0.084853 0.077782 0.012728
%RDS 0.000849 1.33074 1.306768

Precision: Precision was determined by preparing
three replicates of the same concentration of
sample solution, and absorbance was noted.
Intraday precision is determined by preparing three
replicates of the same concentration of sample
solution (6pg/ml, 8ug/ml, 10ug/ml). Absorbance

TABLE 13: INTRADAY PRECISION OF ITRACONAZOLE

was measured at different time intervals on the
same day, and for the inter-day precision same
procedure was followed at different days %RSD
was calculated. The results of precision were
shown in Table 13 -16.

S.no.  Con. (mcg/ml) Absorbance Absorbance Absorbance Mean Standard % RSD
| 1 1l deviation
1 6 0.4365 0.4397 0.4412 0.4391 0.0024 0.546759
2 8 0.5258 0.5227 0.5142 0.5209 0.0060 1.152972
3 10 0.7324 0.7386 0.7364 0.7358 0.0031 0.427188
Mean of three replicate determinations.
TABLE 14: INTERDAY PRECISION OF ITRACONAZOLE
S. no. Con. Absorbance | Absorbance Absorbance Mean Standard % RSD
(mcg/ml) 1l 11 deviation
1 6 0.4387 0.4324 0.4465 0.4392 0.007063 1.60821
2 8 0.5269 0.5214 0.5123 0.5202 0.007374 1.41745
3 10 0.7345 0.7342 0.7332 0.733967  0.000681 0.09274
Mean of three replicate determinations.
TABLE 15: INTRADAY PRECISION OF TERBINAFINE
S. no. Con. Absorbance | Absorbance Absorbance Mean Standard % RSD
(mcg/ml) 1 11 deviation
1 6 0.6543 0.6523 0.6592 0.655267 0.00355 0.541782
2 8 0.7542 0.7595 0.7589 0.757533  0.002902 0.383125
3 10 0.8214 0.8287 0.8296 0.826567  0.004497 0.544062
Mean of three replicate determinations.
TABLE 16: INTERDAY PRECISION OF TERBINAFINE
S. no. Con. Absorbance |  Absorbance  Absorbance Mean Standard % RSD
(mcg/ml) 1 Il deviation
1 6 0.6529 0.6597 0.6575 0.6567 0.00347 0.52838
2 8 0.7563 0.7584 0.7556 0.756767 0.001457 0.192552
3 10 0.8235 0.8287 0.8254 0.825867 0.002631 0.318601
Mean of three replicate determinations.
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Limit of Detection (LOD) and Limit of
Quantitation (LOQ): Limit of detection and limit
of quantitation were measured by standard
deviation method with a calibration standard and
by using this formula LOD= 3.3 (SD/S) and LOQ=

E-ISSN: 0975-8232; P-ISSN: 2320-5148

10 (SD/S) where (SD) is the standard deviation of
the response and (S) is slope of the calibration
curve. The LOD and LOQ of itraconazole is 0.324
ug/ml and 0.935 ug/ml and for terbinafine is 0.647
ug/ml and 1.658 ug/ml.

TABLE 17: (LOD) AND (LOQ) OF ITRACONAZOLE AND TERBINAFINE

S. no. Drugs LOD(pg/ml) LOQ(pg/ml)
1 Itraconazole 0.324 0.935
2 Terbinafine 0.647 1.658

Robustness: The robustness of the developed
method was determined by small changes in UV
parameters, such as wavelength + 5.

The result was indicated as % RSD. The result is
shown in Table 18.

TABLE 18: ROBUSTNESS OF ITRACONAZOLE AND TERBINAFINE

S. no. Drugs Wavelength  Absorbance

Mean absorbance  Standard deviation %RSD

229nm 0.84356
0.84562
0.84246
0.86255
0.86352
086256
0.82352
0.82428
0.82742
0.75235
0.75423
0.75752
0.74263
0.74653
0.74342
0.79832
0.79632
0.79352

1 Itraconazole

2 Itraconazole 226nm

3 Itraconazole 227nm

Terbinafine 223nm

225nm

5 Terbinafine

6 Terbinafine 227nm

0.84388 0.001604 0.190089

0.862877 0.000557 0.064571

0.825073 0.002067 0.250583

0.7547 0.002617 0.34674

0.744193 0.002062 0.277052

0.796053 0.002411 0.30288

Ruggedness: The ruggedness of the proposed
method was determined by two analysts at 10pg/ml
concentration of Itraconazole and 25pg/ml

concentration of Terbinafine. The result was
designated as % RSD. The result shown in Table
19.

TABLE 19: RUGGEDNESS OF ITRACONAZOLE AND TERBINAFINE

Analyst | Analyst 11
S. Drug Concentration Mean Standard %RSD Mean Standard %RSD
no. absorbance  deviation absorbance  deviation
1 Itraconazole 10(pg/ml) 0.4538 0.00225 0.496669 0.4661 0.002762 0.59262
2 Terbinafine 25(pg/ml) 0.92533 0.00295 0.318819 0.9544 0.000794  0.083165
ACKNOWLEDGEMENT: The authors are 3. “Terbinafine hydrochloride”. The American society of
. : health system pharmacists. Archieved from the original on
thankful to friends and famlly members. 21 Dece):nber 2pOlG.Retrived 8 December 2016 ’
. 4. Crawford F: Athlete’s foot. BML Clinical Evidence 2009.
CONFLICTS OF INTEREST: There is no 5. Rang and Dale’s Pharmacology 9th Edition. Elsevier. 2018
conflict of interest. 6. www.researchgate.net/figure/The-chemical-structure-of-
terbinafine-hydrochloride 260338664 page no 694
} 7. Harnaskar Vrushali, Datar PA, Shete RV, Kore KJ and
REFERENCES: Gire Sonali: Development and validation of analytical
1. Chemical book, CAS database list, itraconazole CAS No. methods for simultaneous estimation of terbinafine and
8465-61-6 itraconazole in bulk and pharmaceutical dosage forms.

2. ltraconazole. The American society of health-system
pharmacist. Retrieved 8 December 2017.

International Journal of Pharmaceutical Sciences and Research

Current Pharma Research 2018; 8(4): 2514-2530.

4200



Singh and Sharma, I1JPSR, 2023; Vol. 14(8): 4193-4201.

8.

10.

11.

12.

13.

14.

15.

Deshmukh  Akshay:  Simultaneous estimation  of
itraconazole and terbinafine HCI in bulk and
pharmaceutical  tablet dosage form by UV
spectrophotometric  method.  International  Journal
Pharmacy and Pharmaceutical Research 2019; 16(2): 265-
277.

Chaudhari Prachi R, Patil JK, Jain V and Pawar SP:
Developement  and  validation of the uv
Spectrophotometric and RP-HPLC method for the
estimation of itraconazole and terbinafine hydrochloride in
bulk and pharmaceutical formulations as per ICH
guidelines.  World  Journal of Pharmacy and
Pharmaceutical Sciences 2019; 8(7): 675-702.

Salunka A, Poonam, Ingale, Kamlesh, Gondhankheda,
Pooja, Ghate, Kanchan, Patil and Shital S: Visible
spectrophotometry method development and validation of
itraconazole in bulk and capsule formulation. Analytical
Inter J in Pharma Analysis 2017; 9(1): 45435-45439.

Rao M, Koteshware RKV, Reshana SR, Rao Narasimha D
and Sujana DL: Method development and validation of
itraconazole by UV-Spectrophotometer. World Journal of
Pharmaceutical Research 2014; 3(10): 777-787.

Parikh KS, Patel D, Ankit, Dane JB, Patel CN and Sen DJ:
Development and validation of UV-Spectrophotometeric
for estimation of itraconazole in bulk drug and
pharmaceutical formulation. International Journal of Drug
Development and Research 2011; 3(2): 324-328.
Sowjanya, Grummadi, Sindhuri and Varanasi: UV
Spectrophotometeric method development and validation
for determination of an antifungal in bulk capsule. Journal
of Pharmaceutical Quality Assurance Quality Control
2019; 1(1): 11-17.

Soundarya G, Rao P, Venkateswara Chandrika CH and
Praveena T: Method development and analytical method
validation of itraconazole by using UV-Visible
spectrometry. Indo American Journal of Pharmaceutical
Sciences 2018; 3(5): 487-491.

Murthy TK, Reddy MN, Yarraguntla, Srinivasa Rao and
Sankar DK: Spectrophotometric estimation of itraconazole
in pharmaceutical formulation. Indian Journal of
Pharmaceutical Sciences 2002; 491-493.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

Bairgee Deepika and Gupta RA: Validation of developed
UV spectrophotometric method for determination of
Terbinafine HCL in bulk dosage form. International
Journal of Pharmacy and Life Science 2018; 9: 38-39.

Jain S, Chaudhari Pritam, J Amar, Patel A, Patel Stuti,
Zarana N and Patel T: Development and validation of UV
spectrophotometric  method for  determination  of
Terbinafine HCL in bulk and in formulation.
Pharmaceutical Methods 2011; 2: 198-202.

Cardoso SG and Elfrides ESS: UV spectrophotometry and
non-aqueous determination of Terbinafine hydrochloride
in dosage forms. Journal AOAC Int 1999; 82: 830-833.
Goswami  PD: Development and validation of
spectrophotometric method for the determination of
Terbinafine hydrochloride in bulk and in tablet dosage
form. International Journal Pharmacy Technology 2013; 5:
5441-5447.

Patel KK, Marya BH and Kakhanis VV:
Spectrophotometric  determination and validation for
Terbinafine hydrochloride in pure and in tablet dosage
form. Pharmacia Lettre 2012; 4: 1119-1122.

Penmatsa VK and Basavaiah K: Stability indicating UV-
spectrophotometric assay of Terbinafine hydrochloride in
dosage forms. International Journal of Chem Tech
Research 2013; 5: 2645-2655.

Goswami PD: Validated spectrophotometric method for
the estimation of Terbinafine hydrochloride in bulk and in
tablet dosage form using inorganic solvent. Pharmacia
Lettre 2013; 5: 386-390.

Florea M and Monciu CM: Spectrophotometric
determination of Terbinafine through ion-pair complex
formation with methyl orange. Farmaci 2008; 564; 393-01.
Chaudhari VP, Kulkarni MS, Kuchekar BS and
Chuadharik P: Spectrophotometric determination of
Terbinafine hydrochloride in bulk and pharmaceutical
formulations 2013.

Mrutyunjayarao R, Naresh S, Pendem K and Rao RP:
Three simple spectrometric determination of Terbinafine
hydrochloride (TRB) in pure state and tablets. Proceedings
of the National Academy of Sciences 2012; 82: 221-224.

How to cite this article:
Singh S and Sharma V: Method development and validation for simultaneous estimation of itraconazole and terbinafine HCL in bulk and pharmaceutical
dosaae form bv usina UV visible spectrosconv. Int J Pharm Sci & Res 2023: 14(8): 4193-01. doi: 10.13040/IJPSR.0975-8232.14(8).4193-01.

All © 2023 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

4201



