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pharmaceutical preparations. The method was developed using an

Inertsil C18 (250 x 4.6mm), 5u column with a mobile phase consisting
of Methanol:Water (70:30 v/v),pH 3.20 £0.05, which was adjusted by
o-phosphoric acid at a flow rate of 1.0 ml/min and detection was
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INTRODUCTION

Frusemide (Lasix) Injection belongs to a group of medicines called diuretics. It is used for the
emergency treatment of very high blood pressure (hypertensive emergency), as it reduces the
blood pressure immediately. It also rapidly reduces the swelling (edema) caused by too much
water in the body. Lasix Injection helps your body get rid of extra water and salt through
urine. It is commonly used to treat people with excess fluid build-up due to heart failure, liver

or kidney disease. It is injected into a vein under the supervision of a doctor. Your doctor

www.wipr.net | Vol 13, Issue 13,2024. | ISO 9001:2015 Certified Journal | 924



Sabale et al. World Journal of Pharmaceutical Research

may monitor your blood pressure after giving this medicine. Common side effects of this

medicine include dizziness, weakness, dehydration, decreased potassium level in blood,

increased blood uric acid, decreased magnesium level in blood, and increased thirst. These

are usually mild and disappear after a short time. Consult your doctor if they bother you or do

not go away.

Fig. Structure of Furosemide.

Frusemide, commonly known by its brand name Lasix, is a potent diuretic medication used to

treat various conditions associated with fluid retention, such as edema and hypertension. The

mechanism of action of Lasix injection is essentially the same as that of furosemide, the

active ingredient.

Here's a detailed explanation of how Lasix injection works:

1)

2)

3)

Inhibition of Sodium-Potassium-Chloride Symporter (NKCC2): Lasix primarily acts on a
specific part of the kidney called the thick ascending limb of the loop of Henle. Within
this segment, it inhibits the sodium-potassium-chloride cotransporter (NKCC2) located on
the luminal membrane of cells. By blocking NKCC2, Lasix interferes with the normal
reabsorption of sodium, potassium, and chloride ions from the urine back into the
bloodstream. This disruption of ion transport prevents the establishment of an osmotic
gradient necessary for water reabsorption, thereby promoting diuresis.

Increased Excretion of Sodium, Chloride, and Water: As a consequence of inhibiting
NKCC2, Lasix promotes the excretion of sodium, chloride, and potassium ions into the
urine. This increase in ion excretion is accompanied by the osmotically driven excretion
of water. Consequently, urine volume increases, leading to the removal of excess fluid
from the body, which is beneficial in conditions like congestive heart failure, liver
cirrhosis, and renal impairment.

Vasodilation: Lasix also possesses mild vasodilatory properties, particularly on the veins.
By dilating blood vessels, Lasix reduces venous pressure and preload on the heart. This
effect can be helpful in conditions where reducing blood volume and alleviating pressure

on the cardiovascular system are therapeutic goals.
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4) Rapid Onset and Short Duration: When administered intravenously as an injection, Lasix
exhibits a rapid onset of action, typically within minutes. Its effects on diuresis and fluid
balance are relatively short-lived, making it suitable for acute management of conditions

requiring prompt diuresis.

In summary, Lasix injection exerts its therapeutic effects primarily by inhibiting the
reabsorption of sodium, chloride, and potassium ions in the loop of Henle, leading to
increased urine production and reduction of fluid volume in the body. Its vasodilatory
properties further contribute to its clinical efficacy in managing conditions associated with

fluid overload and hypertension.

Duration of action

The duration of action of intravenous (V) furosemide (Lasix) can vary depending on factors
such as the individual's renal function, dosage, and underlying medical conditions. Generally,
the onset of action for IV furosemide is quite rapid, typically within minutes of
administration, with peak effects occurring within 30 minutes to an hour. The duration of

action is usually around 2 to 3 hours, but this can vary among patients.

MATERIAL AND METHODS

Method Development

Analytical method development and validation play important roles in the discovery
development and manufacture of pharmaceuticals. These methods used to ensure the identity,
purity, potency, & performance of drug product There are many factors to consider when
developing methods. The initially collect the information about the analyte’s physiochemical
properties (piker, log P,solubility) and determining which mode of detection would be
suitable for analysis in case of UV detection). The majority of the analytical development
effort goes in validating a HPLC—method. There are many steps involve in method
development which are:

« Physicochemical properties of drug

« Set up HPLC conditions

« Sample preparation

« Method optimization

« Validation of developed method
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METHOD VALIDATION

Validation of an analytical procedure is the process by which it is established, by laboratory
studies, that the performance characteristics of the procedure meet the requirements for its
intended use. The methods validation process for analytical procedures begins with the
planned and systematic collection by the applicant of the validation data to support analytical
procedures. All analytical methods that are intended to be used foranalyzing any clinical

samples will need to be validated. The validation of analytical methods is done as per ICH.

VALIDATION PARAMETER
The following are typical analytical performance characteristics which may be tested
duringmethods validation

» Accuracy

* Precision

* Repeatability

» Intermediate precision

« Linearity

» Detection limit

* Quantitation limit

« Specificity

* Robustness

« System suitability determination

FORMULATION DETAILS OF FRUSEMIDE( LASIX INJECTION)

- - T

| Frusemide Injection |.P.
Lasix” 4ml =ifaay -
Each ml contains o
Frosemide L@ 100 e m
Water for Injections L9 s e

Store protected from light. ot DA
Keep out of reach of children.
* Regisleivd Lradeacns

Manufactired by - SANCELINDIA LIMTID
Plot No 1190, 0\’“
Tal ?E‘I‘IA me oyt WW”‘\.’”" 0

Manufactured by :  Sanofi India Itd.

Batch no 2123231
Mfg. Date . DEC. 2023
Exp Date - NOV. 2026
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Process of analysis

Phosphate Buffer (pH 4.0): 4.08 gm of Potassium Di-hydrogen Orthophosphate dissolved
anddiluted in 1000 ml of purified water. Adjust the pH to 4.0 with diluted Orthophosphoric
acid.

Mobile Phase- Phosphate Buffer (pH 4.0) (40): Acetonitrile (40): Methanol (20). Mixed,
Sonicated and filtered through 0.45 micron nylon filter paper.

Chromatographic Condition

Column: 250 x 4.6mm, 5 um, Agilent Eclips C18

Wavelength: 254 nm

Flow Rate: 1.0 ml / min.

Injection Volume: 20 pl

Column Oven Temperature: 40 °C

Run time: 7 min

Mobile Phase: Phosphate Buffer: Acetonitrile: Methanol (40:40:20)

STANDARD PREPARATION

Weigh accurately and transfer about 40 mg Frusemide Standard in 100ml volumetric flask.
Add about 70ml of mobile phase. Sonicate for 5 min. Allow the solution to attend room
temperature and dilute upto mark with mobile phase.[”

SAMPLE PREPARATION
Withdrawn all content of solution via suitable Hypodermic needle and syringe by
cutting ampoule on appropriate position and transfer into 100 ml volumetric flask, Dilute

with mobilephase. And inject.

Inject Blank, standard and Sample preparation as sequence given below, (1) Blank (2)
Standard preparation (5 replicates) (3) Blank (4) Sample preparation (5) Standard
preparation (Bracketing standard) (7)

SYSTEM SUITABILITY CRITERIA

1) % RSD for retention time of replicates of standard preparation should not be more
than 1.0 %.

2) % RSD for area of replicates of standard preparation should not be more than 2.0%

3) Theoretical plates for all standards injections should not be less than 2000. Report
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Theoreticalplates of first replicate of standard preparation.

4) Tailing factors for all standard injections should not be less than 2.0. Report tailing
factor offirst replicate of standard preparation.

5) Cumulative % RSD for retention time of replicates of standard preparation with
retentiontime of bracketing standard should not be more than 1.0 %.

6) Cumulative % RSD for area of replicates of standard preparation with area of bracketing
standard should not be more than 2.0 %. If system suitability found within limit, perform

calculations for content of Frusemide Injection by using formula,

Calculate Content of Frusemide Injection (mg / ml) for sample preparations independently by
using formula described below.

(Area of Frusemude Injection i sample preparation) Wl(mg) 100 P

Where,
W1 = Weight of Frusemide standard taken for preparation of standard preparation (in mg)P =

% Purity Frusemide Standard

Acceptance Criteria: Each Injection: Frusemide per Injection = 36 mg to44 mg
% Assay = 90.00 % to 110.00%

DEVELOPMENT OF HPLC ANALYTICAL METHOD

HPLC Used : Low Pressure Quaternary Gradient
(Make-Shimadzu, Model-LC2010)

HPLC column- 250 x 4.6mm, 5um, Agilent Eclips C18.

Sr no. | Chemical used Make Grade
Potassium Di- hydrogen . -
1 Orthophosphate Fisher scientific | SQ grade
2 Acetonitrile Merck Hplc grade
3 Orthophospric acid Rankem AR grade
4 Purified water -- Mili Q
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METHOD DEVELOPMENT DETAILS

AL WVL 233 nm

500 000 1 Frusemide - 1125

TRAIL1

Initially a mobile phase consisting of 10 mM Potassium Di-hydrogen Orthophosphate (pH
3.5): Methanol (60:40 %v/v) at a flow rate of 1.0 mL/min was used on an Agilent
Eclipse C18 column (250 x 4.6) Smicron column at ambient temperature using mobile

phaseas diluents. Frusemide did not elute under these conditions.

Following changes are done

1) Methanol solvent is introducted in some portion of acetonitrile.

2) Buffer: ACN: methanol (40:40:20).

3) Conc. of salt increased from 20 to 30mM

4) pH of buffer is shifted from 3.5 to 4.0

5) Column length is decreased. From 250 to 150 cm, Lambda max is confirmed by

ultravioletspectroscopy. Spectra is observed as below.*!

0 800
0 400 o~
} -
1
0200/
0 000
0 100 :
200 00 250 00 300 00 250 00 400 00
[
™ PNV Wavelength | Abs Descrption
' @ | 37 40 0
i, o | 39740 | 0I5
] o 1 2 20 00
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METHOD VALIDATION

A) SPECIFICITY AND SYSTEM SUITABILITY

Specificity demonstrated by observing interference of mobile phase (Diluent).

System suitability parameters (%RSD of area, Retention time, Theoretical Plates andTailing

factor) demonstrated by injecting standard preparation in replicate.1.
2800.000-p 05 WA 233 nm

1. Frusamide . 3117

JU

Std InjNo. | Retentiontime Area Theoreticalplates | Tailingfactor
1 3.12 302451.584 3528 1.34
2 3.12 302044.337 3547 1.36
3 3.12 301679.120 3560 1.35
Average 0.0312% 3020.583% 35.45%

A) PRESCISION

a) REPEATABILITY

The repeatability was demonstrated by preparing the standard solution at 40 ppm
concentration and six independent consecutive sample preparation at 40 ppm. System
suitability found within limit. Relative standard deviation of assay value for five preparations

found within 2 %.

1 - Frusemide - 3113

Retenton Tee [mn
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Std InjNo. | Retentiontime Area Theoreticalplates | Tailingfactor
1 3.11 294935.854 3627 1.35
2 3.11 293997.981 3638 1.35
3 3.11 294399.948 3627 1.35
4 3.11 294259.602 3638 1.36
5 3.11 293643.222 3657 1.35

Sample | RT Area % Assay

1 3.11 | 294935.854 | 100.84
3.11 | 293997.981 | 100.52
3.11 | 294399.948 | 100.65
3.11 | 294259.602 | 100.61
3.11 | 293643.222 | 100.39

aOlbwN

% RSD=0.18

Conclusion of repeatability- % RSD for repeatability found 0.18 which well within limit
therefore method is repeatable.

B) INTERMEDIATE PRECISION: The Intermediate Precision was demonstrated by
preparing the standard solution at 40 ppm concentration and six independent consecutive
sample preparation at 40 ppm. by other person on other day with other set of chemicals.
System suitability found within limit. Relative standard deviation of assay value for six
preparations found within 2%.

% Variation of average assay values obtained via repeatability and intermediate precision

found within 3 %.

SPL UV_VIS 1
2,800,000 WVL 233 nm
1 - Frusemide - 3.113

| [|
2,000,000 i
g < H
o 1,500,000- ‘
2 |
£ .
0 |
) |
2 1,000,000 [
< Jient
i |
|
500,000~ }
! |
‘ ‘\

-80,000- _ e ! ——min

1.00 200 3.00 400 5.00 6.00 7.00
Retention Time [min]
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Std InjNo. | Retentiontime Area Theoreticalplates | Tailingfactor
1 3.11 295624.468 3607 1.36
2 3.11 294305.274 3637 1.35
3 3.11 294203.750 3628 1.36
4 3.11 294153.820 3628 1.35
5 3.11 294845.209 3627 1.36
6 3.11 295512.898 3601 1.35

Sample | RT Area % Assay
1 3.11 | 295624.468 | 100.58
3.11 | 294305.274 | 100.13
3.11 | 294203.750 | 100.10
3.11 | 294153.820 | 100.08
3.11 | 294845.209 | 100.32
3.11 | 295512.898 | 100.55

OO B~IWIN

Conclusion of Intermediate precision

% RSD for 6 replicate independent analysis by changing various objects found 0.23%
which well within limit therefore method is intermediately reputable.

% RSD for 12 observations (6 of repeatability and 6 of intermediate precision) found

0.24% which well within limit therefore Based on both experiment Method found Precise.

c) ACCURACY

To determine the accuracy of the method, recovery studies were carried out in triplicate by
using different concentrations of pure drug in the preanalyzed samples with 3 different
concentrations of sample that consists of 80%, 100% and 120% of the pure drug. The

accuracy was expressed as the percentage analytes recovered.

ACCURACY SAMPLE 80%

SPL UV VIS 1

2 300,000 A
B T T WVL233 nm

1 - Frusemida . 3112

whance AL

£ 1,000,000

mn

00 200 300 400 5.00 6.00
Retention Time [min]
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2,800,000 14 L T
1 - Frasemids - 1115
2 000,000
3
v 1500000
< 1,000,000
00,000
10,000-] — L
1.0 3.00 400 500 8.00 7.00
R;:«'.ewmn -1:'1'27;['.“[7‘717
ACCURACY SAMPLE 120%
1 - Frusemide - 3.115
2,000,000~
2
@ 1500000
E 1,000,000
<
0,000~
’ ‘mi 200 300 T4 s00 600 70
Retention Time [min]
Sample | Area Frusemide | % Assay Frusemide
Spl-80% 287117.9012 98.86
Spl-80% 288123.9558 99.20
Spl-80% 282012.9546 97.10
Spl-100% 302714.6572 104.23
Spl-100% 302458.2546 104.14
Spl-100% 302586.5264 104.18
Spl-120% 317498.0421 109.32
Spl-120% 314565.2546 108.31
Spl-120% 312545.2351 107.61

D) LINEARITY AND RANGE

From the standard stock solution, the various dilutions of Frusemide in the concentration of

WWW.Wijpr.net
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163.0, 201.0, 240.0 ppm three level standard solutions of each were prepared. The solutions
were injected using 20 uL injection volumes into the chromatographic system at the flow rate

of 1.0 ml/min and the effluents were monitored at 233 nm, chromatograms were
recorded.

Calibration curve of frusemide was obtained by plotting the peak area ratio versus the
applied concentrations of frusemide by using average of each sample. The

correlation coefficient (R2) was found to be 1.000 & %y intercept is -0.0034%.

linear

LINEARITY STD 80%

@
G

o Uv VIS 1
2 800,000 AL

WVL:233 nm

1 - Frusemide - 3.114

2,000,000

1,500,000

Absorbance [HAU)

-80.000- ——r—r—
1.00 200 300 400 5.00 6.00
Retention Time [min]

LINEARITY STD 100%

(L;
o

2,300,000 AU

Uv VIS 1
WVL-233 nm

1 - Frusemide - 3.117

2,000,000+
1,500,000

1,000,000

Absorbance [JAU|

1.00 200 3.00 400 500 6.00 7.00
Retenfion Time [min]
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LINEARITY STD 120%

280000 S Wz
- 3 <Frusenide - 3417
2,000,000 " !’
2 |
] 1,500,000 ‘
: |
g 1,000,000 ‘
500,000 K
[\
1.00 200 300 400 500 600 7.00
Retention Tirne frin]
Sr No. | Conc.ppm Area Average
1 163.0 279541.503
2 163.0 275425.121 | 276937.4027
3 163.0 275845.584
4 201.00 | 2958848.110
5 201.00 299031.054 | 297719.5423
6 201.00 298279.463
7 240.00 310749.741
8 240.00 314998.490 | 311987.584
9 240.00 310214.521

Correlation -1.000
% Y intercept = 0.0034

Conclusion — Method found Linear within the range 80 % to 120 % of working level.

E) LIMIT OF DETECTION AND LIMIT OF QUANTITATION(LOD & LOQ)
The limit of detection and limit of quantification means the lowest concentration of analytes

inthe sample are detected and quantified. LOD and LOQ was found as listed below
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Table of Limit of Detection & Limit of Quantitation.

F) ROBUSTNESS

Parameter | Obtained value
LOD 4.5 ppm
LOQ 13 ppm

Robustness of the method was determined by intentionally changing some operating

conditionssuch as flow rate and wavelength. The flow rate as per the developed method is
1.0 ml / min. It has been purposely changed to 0.8 ml/min and 1.2 ml/ min and the
chromatogram was developed as well as the wavelength of developed method is 233 nm.

It has been purposelychanged to 231 nm and 235 nm and the chromatogram was developed.

2 800,000
X, 000 AL

N

000,000+

1,500,000

worbance AL

1,000,000

Al

80,000-—
100

2,800,000y

2,000,000~

o [BAL)

1,500,000

Abzorbanc

1,000,000

500,000

80,000~
1.00

2.3.882

1 - Erusenide - 3.258

Retention Time [min]

SPL Low Flow Rate = 0.8ml

WWVL 233 nm

1 - Frusemide - 2,612

250 375 5.00 825 750 B.75

Retention Time [min]

250 3.75 5.00 625 750 875

UV Vis 1

WVL:233 nm

min

10 00

Uv Vis 1
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NV VIS 1

2,500,000 AL WVL 231 nm
1 - Frusemide - 3,115
2,000,000
2
v 0,000
£ 1,000,000
=
0 000
0 000 min
100 25 375 500 625 7.50 B.75 10.00
Retention Time [min]
SPL Low Wavelength = 231nm
SPL UV VIS 1

2 830 000
LA

2,000,000

1 - Frusemide - 3.113

WVL-235 nm

2
T 1500000
E 0,000
<
500,000~
_43:0;_ ..... -
1.00 230 375 500 625 750 875 10.00
Retention Time [min]
SPL High Wavelength = 235nm
% Assay | Cumulative % RSD withrepeatability
Parameter - -
Frusemide Frusemide
Change in flow rate 0.8ml 103.02 1.14
Change in flow rate 1.2ml 99.50 0.70
Change in wavelength256nm 101.74 0.59
Change in wavelength269nm 100.93 0.23

Conclusion — Method found Robust.

RESULT AND DISCUSSION

This developed and validated HPLC assay method of frusemide is reliable and economical.
Using Phosphate buffer (pH 4.0): Acetonitrile: Methanol (40:40:20) as a Mobile phase and
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1.0mL/min flow rate at room temperature, chromatographic separationwas obtained on a (4.6
X 250mm 5 um Agilent Eclips C18) C18 column. The injection Volume is 20 microliter,
column temperature 40° C and the run time is 7 minutes. The wavelength of detection is set to
233nm. The linear correlation coefficient (R2) was found to be 1.000, with a 0.0034 percent y
intercept. The detection limit was determined to be 4.5 ppm while the quantification limit was
found to be 13 ppm. Frusemide was proven to be 99.85% pure. The requirements for
repeatability and precision have been met. For the determination of Frusemide in
pharmaceutical dosage forms, the approach is simple, specific, precise, durable, and

accurate(tablets & injections).

CONCLUSION

This analytical method used for determination of assay of Frusemide (lasix injection) from
drug formulations like injection. This HPLC method shows all results within acceptance
criteria for the analytical parameters such as Specificity and system suitability, Linearity and
Range, Precision, Accuracy and Robustness. Hence method stands validated and can be used
for assay analysis of frusemide from drug formulations. | suggest you can also try this

method for bio-analysis of frusemide.

ACKNOWLEDGEMENT

At the very outset, | fail to find adequate words, with limited vocabulary at my command, to
express my emotions to “Dear God”, & Chatrapati Shivaji Maharaj whose eternal blessings,
divine presence, and masterly guidance helps me to fulfill all my goals.

It’s not easy to express my emotions in words especially when I have to say thanks to my
guide Dr. Avinash M. Bhagwat (M. Pharm, PhD & HOD of YSPM’s YTC, Satara), Dr. Ajit
Akal, and Sonali T. Dhumal (Managing Director and Assistance, Insta Vision Laboratory,
Satara) for his inspiring guidance, affectionateencouragement, and never-ending enthusiasm;

without which this research work would not have seen the light of the day.

An ostentatious use of words will not be sufficient to express my heartiest thanks to
Prof.Dasharath Sagare (President), Prof. Ajinkya Sagare(Vice-president), and Prof. (Dr.)
V.K.Redasani (Principal, YSPM’s YTC, Satara) for his constructive suggestions, and

motivation.

Above all, 1 would like to thank My Parents for showering their infinite bounty, clemencies,

www.wipr.net | Vol 13, Issue 13,2024. | ISO 9001:2015 Certified Journal | 939



Sabale et al. World Journal of Pharmaceutical Research

and graces upon me, for being my constant companion, the strongest source of motivation

and inspiration, and my ultimate guardian. To them, | owe a lifelong indebtedness.

Last but not least I am humbly grateful to all those people who directly or indirectly played

the role of a catalyst to bring out the lovely reaction of this research.

REFERENCES

1.

10.

11.

12.

Avinash M. Bhagwat, Anand P. Khadke, Anuradha M. Patil, Snchal V. Tarade. Quality
preparation work: the basic need of analysis. Safe handling of laboratory. European
Journal of biomedical and pharmaceutical science, 2017; 4(4): 158-165.

Chatwal GA Instrumental Methods of Chemical Analysis, Himalaya Publishing House,
Firstedition, 2.167-2.171

Horiuchi H, Ota M and Kobayashi M. A comparative study on the hypouricemic activity
and potency in renal xanthine calculus formation of two xanthine oxidase/xanthine
dehydrogenase inhibitors: TEI-6720 and allopurinol in rats. Res Commun Mol Pathol
Pharmacol, 1999; 104: 307-3109.

ICH, Q2A validation of analytical procedure: Methodology International Conference on
Harmonization, Geneva, October 1994. Bisht M and Bist SS. Febuxostat: a novel agent
for management of hyperuricemia in gout. Ind J Pharm Sci., 2011; 73(6): 597-600.

Ch, Shankar, R Suthakaran, and Prem Kumar B. 2018. “A New RP-HPLC Method
Development and Validation for the Simultaneous https://doi.org/10.31531/2581-
4745.1000113

ICH Harmonised Tripartite Guideline, Q2(R1), Validation of Analytical Procedures:

Textand Methodology. International Conference on Harmonisation, Geneva, 2005; 1-13.
Quality Preparatory Work the Basic need of Analysis. ejbps, 2017; 4(5): 158-157.

An Essential Procedural Review on Cleaning Aspect of accessories used in Industrial
Laboratories. ejbps, 2017; 4(5): 179-187.

Good documentation practices: a need of pharmaceutical industry. Asian J. Research
Chem., September—October, 2021; 14(5): 1-7.

CAPA: An important concept of Quality Assurance in Pharmaceutical industry. Asian
J.Research Chem., September—October, 2021; 14(5): 1-6.

HPLC Method Development and validation of tadalafil in tablet dosage form. Asian
J.Research Chem., September—October, 2021; 14(5): 1-9.

Life Cycle Management of Analytical RP-HPLC Method Development for assay of

www.wipr.net | Vol 13, Issue 13,2024. | ISO 9001:2015 Certified Journal | 940



Sabale et al. World Journal of Pharmaceutical Research

rizatriptam in immediate release dosage form. IJSDR, July 2022; 7(7).

13. Determination Method Development and Validation of six Nitrosamine Impurities in
purified water by using LC-MS/MS. Asian J. Research Chem., September-October, 2023,;
16(5).

14. International Conference on Harmonization (2005) ICH Harmonized Tripartite
Guideline(2005), Validation of analytical procedures, text and methodology Q2(R1), ICH,
Geneva.

15. Pharmapathway web site. [Online].; 2016. Available from:
http://www.pharmapathway.com.

16. Choudhary  A. Pharmaguidelines. [Online].; 2011. Available from:
http://www.pharmaguideline.com/2011/01/sop-for-operation-of-uv-cabinet.html.

17. http:/www.elicit.com Stability Indicating HPLC Method for the Determination of

Frusemide in Pharmaceutical Dosage Form.

www.wipr.net | Vol 13, Issue 13,2024. | ISO 9001:2015 Certified Journal | 941


http://www.pharmapathway.com/
http://www.pharmaguideline.com/2011/01/sop-for-operation-of-uv-cabinet.html
http://www.elicit.com/

