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ABSTRACT

A rapid, sensitive, and seclective method was
developed and validated for the estimation of
nitrofurantoin in tablet dosage forms using high-
performance liquid chromatography (HPLC).
Nitrofurantoin and acetanilide (internal standard)
were analyzed using an Inertsil ODS-3 column
(250 x 4.6 mm, 10 pm) with a mobile phase
consisting of acetonitrile and phosphate buffer (6.8
g of potassium dihydrogen phosphate, adjusted
to pH 7.0 with 1 N sodium hydroxide solution) in
a ratio of 88:12 (v/v). The analytes were dissolved
using a diluent consisting of dimethylformamide
and water in a ratio of 40:50 (v/v). Detection was
carried out using a photodiode array (PDA) detector.
The retention times of nitrofurantoin and
acetanilide (internal standard) were found to be
7.655 and 15.068 min, respectively. The calibration
curve was linear over the concentration range of 282
to 836mg/ml with a correlation coefficient (r?) of
1.0000. The recovery was found to be 98.1%, 98.3%,
and 98.6% at the 50%, 100%, and 150% levels,
respectively. Furthermore, the method was found to
be rugged and robust. The developed method is
therefore suitable for the quantitative estimation of
nitrofurantoin in tablet dosage forms

Key Words: Nitrofurantoin, USP, ICH Guidelines,
Tablets Dosage form, Dimethylformamide, Internal
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LINTRODUCTION

1.1 DRUG PROFILE

Nitrofurantoin is a nitrofuran antibiotic used to treat
uncomplicated urinary tract
infections.Nitrofurantoin is converted by bacterial
nitroreductases to electrophilic intermediates which
inhibit the citric acid cycle as well as synthesis of
DNA, RNA, and protein. This drug is more resistant
to the development of bacterial resistance because it
acts on many targets at once.Nitrofurantoin is a
second line treatment
to trimethoprim/sulfamethoxazole

IUPACNAME:1-[[(5-nitro-2-
furanyl)methylene]amino]-2,4-imidazolidinedione

MOLECULAR FORMULA :CsHsN4Os
MOLECULAR WEIGHT: 238.16g/mol
COLOUR: Yellow crystalline powder
ODOR: ODORLESS

TASTE: HAS BITTER AFTERTASTE
MELTING POINT: 514 °F (decomposes)
SOLUBILITY

Very slightly soluble in water (I in 5000) and
ethanol.

LOG P: -0.47

PKa: 7.2

MOLECULAR STRUCTURE

Determination of Nitrofurantoin using RP-HPLC
was officially available in USP,BP,IP and Several
methods have been established in literatures. An
attempt is made to develop a RP-HPLC method for
the quantitative determination of  amount of
Nitrofurantoin present in Nitrofurantoin Tablets.
The method development was performed with
reference  to  theUSP  Nitrofurantoin  and
Nitrofurantoin Tablets monograph.

III. MATERIAL AND METHODS
3.1.CHEMICALS AND REAGENTS:
Working standard and Nitrofurantoin Tablet sample
was received as gift from TLS Lifesciences
Chennai, Sodium Hydroxide Pellets, Potassium
Dihydrogen Orthophosphate, N,N-
Dimethyformamide, Acetonitrile, Acetanilide
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(InternalStandard), 0.45pm Nylon Filter, Milli Q dilute to 1000mL of Milli-Q water. Filter the
water. solution through 0.45pm membrane Filter.
Preparation of Mobile phase:

Mix Acetonitrile and Buffer in the ratio
(120:880). Sonicate for 15 minutes.
Preparation of Blank:

Add 40mL of Dimethylformamide and 50mL
of Milli-Q water, mix well.

3.2.EQUIPMENTS:

Waters HPLC (2998 PDA) with Empower software
version 3.6.1, Analytical Balance (Radwag),
Sonicator (Power sonic 420), pH Meter (Eutech),
Centrifuge Apparatus (Remi 8C Plus), Orbital
Shaker (Ishak).

Preparation of Internal standard solution:
Accurately weigh and transfer 1000mg of
Acetanilide into 1000ml of Milli-Q water and

3.3.CHROMATOGRAPHIC CONDITIONS
Chromatographic conditions:

1. Column : Inertsil ODS-3, sonicate to dissolve (Concentration: 1000ppm).
250 X 4.6mm, 10um Preparation of Standard solution:

2. Flow Rate : 1.5 mL/min Accurately weigh and transfer 50 mg of
3. Wavelength : 254nm Nitrofurantoin WS into clean and dry 100ml
4. Injection Volume : 10uL volumetric  flask add 40 mL  of
5. Run time : 30min dimethylformamide and sonicate for 5 minutes.
6. Column temperature  : 45°C Add 50 mL of Internal standard solution and
7. Needle wash : Dimethylformamide: mix well. Cool to room temperature. Collect in

Milli-Q water -(500:500) HPLC vial (Concentration: 556ppm).
Preparation of sample solution:
Accurately weigh and transfer the sample

equivalent to 50 mg of Nitrofurantoin into

3.4.PREPARATION OF SOLUTION
Preparation of 1N Sodium hydroxide

solution:

Accurately weigh and transfer 40g of Sodium
hydroxide pellets into 1000mL of Milli-Q
water and sonicate to dissolve.

Preparation of Buffer:

Accurately weigh and transfer 6.8g of
Potassium dihydrogen orthophosphate in 500
mL of Milli-Q water, sonicate to dissolve.
Adjust the pH to 7.0 £ 0.05 by using IN
Sodium hydroxide solution and mix well and

clean and dry 100ml volumetric flask add 40
mL of dimethylformamide and shake with
orbital shaker at 300 rpm for 15 min. Add 50
mL of Internal standard solution and mix well.
Cool to room temperature. Centrifuge this
solution at 2500rpm for 10 minutes and
Filtered the solution by using 0.45um Nylon
Filter and discard first 3 mL of the
solution.Collect in HPLC vial (Concentration:
556ppm)

X100

3.5. CALCULATION
At Wg 90 P Avg.wt
%Assay = X X X

As90 Wr  100LC

Where,
At = Area ratio in sample solution.
As - Area ratio in standard solution.

Ws-Weight of Nitrofurantoin anhydrous WS in ‘mg’

Wr-Weight of sample in ‘mg’

P Potency of Nitrofurantoin anhydrous WS
Avg.wt = Average weight of Tablet in ‘mg’
LC= Label Claim of Nitrofurantoin Tablet in mg.

Area of Nitrofuranoin
Area Ratio =

Area of Acetanilide(Internal Standard)
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IV.RESULT AND DISCUSSION

4.1.METHOD DEVELOPMENT

The Initial development was started by
using an Inertsil ODS-3 column (250 x 4.6 mm, 10
pm) with a mobile phase consisting of acetonitrile
and phosphate buffer (6.8 g of potassium
dihydrogen phosphate, adjusted to pH 7.0 with 1
N sodium hydroxide solution) in a ratio of 88:12
(v/v). The analytes were dissolved using a diluent
consisting of dimethylformamide and water in a
ratio of 40:50 (v/v). Detection was carried out using
a photodiode array (PDA) detector. The retention
times of nitrofurantoin and acetanilide (internal
standard) were found to be 7.655 and 15.068 min,
respectively. There was Placebo interference
observed with the retention time of Nitrofurantoin,
Hence we estabilished Specific needle was to
overcome the placebo interference, No placebo
interference was found after using

System Suitability:

Dimethylformamide:water as needle wash at the
ratio of 50:50.

4.2.METHOD VALIDATION

The developed RP-HPLC method has been
validated as per ICH guidelines Q2(R2) for the
listed parameters of Specificty, Precision,
Intermediate Precision, Linearity, Accuracy, Range
and Robustness

4.2.1.SPECIFICITY

Blank, Placebo, Nitrofurantoin solution,
Acetanilide Solution, Standard and Sample, API
Spiked Placebo prepared and analysed as per
method. No interference at the retention time of
Nitrofurantoin and Acetanilide from blank and
Placebo.Peak purity passes for Nitrofurantoin peak
in sample. Evaluation system suitability criteriawas
within the acceptance limits.

S.No. Acceptance Criteria Result
01 %RSD of area ratio for Nitrofurantoin and Acetanilide should be 0.0
NMT 2.0%
02 Tailing factor of standard injection should be NMT 2.0 1.1
03 Resolution between the Nitrofurantoin and Acetanilide should be NLT 3.0 15.8

Typical Chromatogram of Blank
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Typical Chromatogram of Standard Solution

Auto-Scaled Chromatogram
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4.2.2.PRECISION AND
PRECISION

The Method precision and intermediate precision
was analysed as per method by using each six
preparations of sample solution on different day in

INTERMEDIATE
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same laboratory. The % RSD was calculated for
6unitsof Precision and intermediate precision and
overall %RSDof 12 Units.

The calculated % RSD was found to be Less than
2.0.

Sample Precision Intermediate Precision Acceptance Criteria
Average 98.0% 97.9% %RSD should be
Minimum 97.5% 97.0% NMT 2.0%
Maximum 98.6% 98.9%

% RSD 0.4 0.6

Overall %RSD | 0.6
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4.2.3.LINEARITY
Linearity was covered from 50% to 150% of the actual concentration and analysed as per method
Correlation coefficient and % Y intercept was calculated for the obtained calibration curve.

Parameters Observed Value Acceptance Criteria
Correlation Coefficient 1.0000 NLT 0.999
% Intercept -0.5 + 2.0%.
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4.2.4.,ACCURACY
The method's accuracy was assessed by analyzing solutions at 50%, 100%, and 150% of the nominal
concentration and calculated for recovery & % RSD

Parameter | Acceptance Criteria Observed Value
Accuracy 50%
Min :98.0%
The %Recovery at 50%,100% and 150% level should be | Max :98.2%
NLT 98.0% and NMT 102.0%. Avg  :98.1%
%RSD :0.1
The percentage RSD of each level recovery should be Accuracy 100%
Accuracy NMT 2.0%. Min :98.3%
Max  :98.3%
Avg  :98.3%
%RSD :0.0
Accuracy 150%
Min :98.3%
Max :98.9%
Avg  :98.6%
%RSD :0.3
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4.2.5.RANGE

Range of the analytical method can be obtained from linearity, precision, and accuracy data.

Parameter | Acceptance Criteria Result
The % RSD for six sample preparation should be NMT 2.0%. %RSD - 0.4
Precision | ¢ o4 Assay in individual sample should be 95.0w/w- | Min:97.5%
105.5%w/w. Max:98.6%
Avg:98.0%
The Correlation Coefficient should be NLT0.999. 1.0000
Linearity
The percentage Y intercept shall be within + 2.0%. -0.5
Accuracy 50%
Min :98.0%
The %Recovery at 50%,100% and 150% level should be NLT | Max :98.2%
98.0% and NMT 102.0%. Avg  :98.1%
%RSD :0.1
The percentage RSD of each level recovery should be NMT Accuracy 100%
Accuracy 2.0%. Min :98.3%
Max  :98.3%
Avg  :98.3%
%RSD :0.0
Accuracy 150%
Min :98.3%
Max  :98.9%
Avg  :98.6%
%RSD :0.3

4.2.6. ROBUSTNESS

Blank, and Standard was prepared as per
method and analysed with delibrate changes of
the chromatographic condition.

Flow Rate:1.3mL and 1.7mL per minutes
Column Temperature:40 C and 50 C
Wavelength: 252nm and 256nm

pH Variation:pH 6.8 and pH 7.2

Organic Variation: 10%

With these delibrate changes ‘there is No
significant impact on the system suitability test
parameters was observed which demonstrates
robustness of the method.

R R

V.CONCLUSION

The analytical method developed for the
Estimation of Nitrofurantoin in Tablets dosaage
form by RP-HPLCwas successfully validated in
accordance requirements of ICH Q2(R2). The
method demonstrated satisfactoryspecificity,
linearity, accuracy, precision, and robustnessover
the selected analytical range. The chromatographic
conditions provided adequate separation of

Nitrofurantoin from potential impurities, excipients,
and other interfering components.

The method showed acceptable recovery
and repeatability, with results remaining within the
predefined acceptance criteria. The calibration curve
exhibited a suitable linear relationship between
concentration and detector response, while
robustness studies confirmed that minor deliberate
variations in chromatographic conditions did not
significantly affect the recovery..

Therefore, the validated HPLC method is
consideredspecific, accurate, precise, linear, and
robust, and is suitable for thequantitative
determination of Nitrofurantoin in the tested
pharmaceutical dosage formfor routine quality-
control analysis.
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