Levofloxacin tablets 500mg                                               SMPC

Summary of product information:

	Non-proprietary name(s) of drug substance
	Levofloxacin Hydrochloride 

	USP Name of drug substance:
	Levofloxacin Hydrochloride

	Chemical Name of drug substance
	· 7H-Pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid,

9-fluoro-2,3-dihydro-3-methyl-10-(4-methyl-1-piperazinyl)- Levoflox7- oxo-hydrate (2:1), (S)-;

	Non-proprietary name(s) of the finished pharmaceutical product(s) (FPP)
	Levofloxacin Tablets 

	Applicant name and address 
	Name: Jiangsu Ruinian Qianjin Pharmaceutical CO., LTD 

Address: Chuanbu Village, Yixing Economic Development Zone, Jiangsu Province, China

	Dosage form Solid oral dosage
	Solid oral dosage

	Strength(s)
	500 mg

	Route of administration
	oral

	Proposed indication(s)
	Treating infections including: respiratory tract infections, cellulitis, urinary tract infections, prostatitis, anthrax, endocarditis, meningitis, pelvic inflammatory disease, traveler's diarrhea, tuberculosis, andplague and is available by mouth, intravenously, and in eye drop form.

	Contact person responsible for this application
	Title: Regulatory affairs

Contact: Mr. qianjongbin
Tel:13151968065

Email: 2014104343@qq.com


2.3.S
DRUG SUBSTANCE (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)

2.3.S.1 General Information (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)
2.3.S.1.1 Nomenclature 
(a) (Recommended) International Non-proprietary name (INN): Levofloxacin Hydrochloride
(b) Compendial name, if relevant: Levofloxacin Hydrochloride
(c) Chemical name(s): 

7H-Pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid, 9-fluoro-2,3-dihydro-3- methyl-10- (4-methyl-1-piperazinyl)- Levoflox7- oxo-hydrate (2:1), (S)-;
(d) Company or laboratory code: NA

(e) Other non-proprietary name(s) (e.g. national name, USAN, BAN): Levofloxacin Hydrochloride
(f) Chemical Abstracts Service (CAS) registry number: 100986-85-41
2.3.S.1.2 Structure

(a) Structural formula, including relative and absolute stereochemistry:
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(b) Molecular formula: C18H20FN3O4.HCl
(c)
Relative molecular mass: 394.38
2.3.S.1.3 General Properties 
The general physicochemical properties of Levofloxacin Hydrochloride manufactured at Jiuzhou pharmaceutical co. LTD are summarized in Table 1.

Table 1 Summary of Physical and Chemical Properties of Levofloxacin Hydrochloride
	Item
	Description

	Structure
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	Molecular Formula 
	C18H20FN3O4.HCl

	Molecular Weight:
	394.38

	Appearance
	A resemble white crystalline powder

	Solubility
	Insoluble in water; sparing soluble in acetone. 

	logP
	3.31630

	Melting point
	206-212℃

	Hygroscopicity
	No hygroscopicity


2.3.S.2 Manufacture (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)

2.3.S.2.1 Manufacture 

a. Name, address and responsibility (e.g. fabrication, packaging, labelling, testing, storage) of each manufacturer, including contractors and each proposed production site or facility involved in these activities:
Table 1 The Information of the Drug Substance Manufacturer
	Name/Address/Contact
	Responsibilities

	Name: Jiuzhou pharmaceutical co. LTD 

Address: Waisha Industrial Zone(No.99, waisha road), Jiaojiang district, Taizhou city, Zhejiang Province 

Contact: Mr. Jack 
Tel: 86-576-8827610

Fax: 86-576-8827681
Email: super@zbjz.cn
	Manufacturer of the Drug substance and intermediate, release and

stability testing


b. Manufacturing authorization for the production of API(s) and, where available, certificate of GMP compliance (GMP information should be provided in Module 1):

Refer to Module 1.
2.3.S.2.2 Description of Manufacturing Process and Process Control 

(a) Flow diagram of the synthesis process(es):
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(b)
Brief narrative description of the manufacturing process(es):

2.1 Step I: Chemical Synthesis

1) Procedure

9,10-Difluoro-3-(hydroxymethyl)-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid ethyl ester (I), a racemic intermediate in the synthesis of racemic ofloxacin, is esterified with 3,5-dinitrobenzoyl chloride (II) in the usual way to give the racemic ester (III), which is resolved into its optical isomers by HPLC over a SUMIPAX OA-4200 column, using hexane-1,2-dichloroethane-ethanol as carrier solvent. The (-)-optical isomer (IV) is partially hydrolyzed with ethanolic aqueous NaHCO3 to afford the (-)-alcohol (V), which is treated with triphenylphosphite methiodide in DMF giving the corresponding (-)-iodomethyl derivative (VI). The reduction and simultaneous hydrolysis of (VI) with tributyltin hydride in ethanol yields (-)-9,10-difluoro-3-methyl-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-de]-1,4- benzoxazine -6-carboxylic acid (VII), which is finally treated with N-methylpiperazine (VIII) to give (-)-ofloxacin.

2) Critical Operating Parameters
The critical operating parameters and their control ranges in this step are listed in below.

	Step I
	Operating Parameters
	Control Ranges

	Chemical Synthesis
	Reaction temperature
	25-30°C

	
	Condensed Temperature
	36-40oC

	
	Condensed time
	2.5h


2.2 Step II: Isolation of the Crude Product 

1) Procedure

The synthesis material is dissolved in purified water under agitating, heat to 60-70°C, then active carbon is added to decolorize the solution. After decolorization, the n-butanol is added to the decolorized solution. Levofloxacin is crystallized while distilling under vacuum pressure and temperature decreasing process. Then the wet refined Levofloxacin is separated by centrifugation.

2) Critical Operating Parameters
The critical operating parameters and their control ranges in this step are listed in below.

	Step II
	Operating Parameters
	Control Ranges

	Isolation
	Dissolving teperature
	60-65°C

	
	Multiple of concentration
	3.5 times

	
	Distillation temperature
	42~48oC


2.3 Step III: Purification & Packaging of the Final Product 

1) Procedure

The crude product is dissolved in purified water under agitating, then active carbon is added to decolorize the solution. After decolorization, Levofloxacin is crystallized while distilling under vacuum pressure and temperature decreasing process. Then the wet refined Levofloxacin is separated by centrifugation. The wet product is shifted through a 35-mesh stainless sieve. Load the material into dual-cone dryer and dry at not more than 70oC under vacuum of 0.07~0.12MPa for not less than 4 hours. Fill the blended product into inner package. Take sample and conduct the outer packaging. The product might be milled as per the customer requirement.

2) Critical Operating Parameters
The critical operating parameters and their control ranges in this step are listed in below.

	Step III
	Operating Parameters
	Control Ranges

	Purification 
	Temperature 
	not more than 80oC

	
	vacuum
	0.07~0.12MPa


(c). Alternate processes and explanation of their use: Not Applicable.
(d) Reprocessing steps and justification:

Reprocessing will be performed according to the ICH Harmonised Tripartite Guideline, Q7 “Good Manufacturing Practice Guide for Active Pharmaceutical Ingredients”.
Any batch of the product or intermediates during manufacture that fails to meet the specification may be reprocessed by repeating the procedures described in the section of description of the manufacturing process and process control.

Each non-conforming batch will be assessed to determine its suitability for reprocessing. All reprocessing will be reviewed and approved by the quality assurance unit. 

There are currently no rework procedures used for the product.

2.3.S.2.3 Control of Materials  
(a) Name of starting material: 
9,10-Difluoro-3-(hydroxymethyl)-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid ethyl ester
(b) Name and manufacturing site address of starting material manufacturer(s):

Name: Yuansen pharmaceutical CO., LTD 

Address: No.5, Torch South Street, Development Zone, Zhuozhou City, Baoding City, Hebei province

Contact: Mr. Jack Zhao
Tel: 15032650577
Email: yuansenzhiyao@yahoo.com.cn

(c) Summary of the quality and controls of the starting materials used in the manufacture of the API:
	Test
	Acceptance Criteria
	Analytical Procedure

	Appearance
	White to almost white crystals or powder
	Visual examination

	Identification
	The IR spectrum of sample should be concordant of that obtained by reference substance.
	IR

	Loss on Drying
	Not more than 6.0%
	In-house

	Assay
	Not less than 92%
	HPLC


(d) Where the API(s) and the starting materials and reagents used to manufacture the API(s) are without risk of transmitting agents of animal spongiform encephalopathies, a letter of attestation confirming this can be found in: Refer to M1
2.3.S.2.4 Controls of Critical Steps and Intermediates 
(a) Summary of the controls performed at critical steps of the manufacturing process and on intermediates:
	Step I
	Operating Parameters
	Control Ranges

	Chemical Synthesis
	reduction reaction temperature
	25-30°C

	
	Condensed Temperature
	36-40oC

	
	Condensed time
	2.5h

	Isolation
	Dissolving teperature
	60-75°C

	
	Multiple of concentration
	3.5 times

	
	Distillation temperature
	42~48oC

	Purification 
	Temperature 
	not more than 80oC

	
	vacuum
	0.07~0.12MPa


2.3.S.2.5 Process Validation and/or Evaluation  
(a) Description of process validation and/or evaluation studies (e.g. for aseptic processing and sterilization):

Three validation batches of Levofloxacin at commercial scale have been manufactured at Jiuzhou pharmaceutical co. LTD’s manufacturing facility using the current manufacturing process. The critical parameters identified during the development stage have been controlled at appropriate process ranges with acceptance criteria. These drug substance batches produced at commercial scale meet its pre-determined specifications. There is no significant process/product failures observed.

Therefore, the process validation batch results have demonstrated that the manufacturing process with identified critical parameter for in-process control can provide reasonably high degree of assurance to consistently produce Levofloxacin meeting its pre-determined specification and quality characteristics.

2.3.S.2.6 Manufacturing Process Development  
(a) Description and discussion of the significant changes made to the manufacturing process and/or manufacturing site of the API used in producing comparative bioavailability or biowaiver, stability, scale-up, pilot and, if available, production scale batches:

The initial manufacturing process of Levofloxacin is referred to a literature. On this basis, the development process has undergone three major stages: development and confirmation of the manufacturing process, trial production at pilot scale and trial production at commercial scale. The three stages were conducted in Jiuzhou pharmaceutical co. LTD. Moreover, all the manufacture and quality control operations on the site are conducted in accordance with cGMP and ICH Q7 Good Manufacturing Practice for Active Pharmaceutical Ingredients.
1. Development and Confirmation of the Manufacturing Process

The process development and confirmation stage include three steps: reproduce the process obtained with literature, decrease the intermediate impurities and simplify the process to improve the yield. Important changes occurred in each step and problems to be resolved are both provided as below.

2. Trial Production at Pilot Scale

Based on the confirmed manufacturing process, four consecutive batches at pilot scale were manufactured under GMP conditions. Three batches of them were selected for stability testing. The detailed batch information is listed below. The batch analysis data of the four batches are provided in section 3.2.S.4.4 of this document.

Information on Four Representative Batches 

	Batch No.
	Date of Manufacture
	Batch Size
	Type

	LEV-201407001
	July 03, 2014
	33.3kg
	Pilot batch

	LEV-201407002
	July 03, 2014
	29.2kg
	Pilot batch

	LEV-201407003
	July 04, 2014
	28.9kg
	Pilot batch

	LEV-201407004
	July 04, 2014
	31.6kg
	Pilot batch


Test results demonstrated that there are no significant differences among the four batches. The manufacturing process is the same as that described in section 3.2.S.2.2 . Any further changes to the process will follow the change control procedure required by ICH Q7 and stability tests on new batches will be carried out.

3. Trial Production at Commercial Scale

According to the manufacturing process described in section 3.2.S.2.2 of this document, one batch of drug substance at commercial scale was manufactured under GMP conditions. The batch size is about 600kg. 

3.1 Refining Process Development
The first period trial at commercial scale stage 

Commercial scale of refining process was established based on the laboratory and pilot process development results and referencing the process operating parameters of reference literature. This stage is developed to adjust the control strategy of refining process to explore application of the process in the facilities for the routine commercial scale. There are 36 batches of Levofloxacin are produced in this trial. In which, there are 6 batches is out of the specification in sulphated ash. So the second period trial is conducted to optimize the refining process.
The second period trial at commercial scale stage 

The second period trial is conducted to solve the problem that some batches is out of specification in sulphated ash and determine the final control strategy of refining process. It is devoted to optimize and improve the process operation details to control the sulphated ash and production fluctuation, there is no operating parameter changes in this period trial. There are 105 batches of final product are produced in this period trial and all of them can meet the release specification. 

2.3.S.3 Characterization (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)
2.3.S.3.1 Elucidation of Structure and Other Characteristics

(a) List of studies performed and conclusion from the studies (e.g. whether results support the proposed structure):

(b) The in-house sample of Levofloxacin API is produced by using current manufacturing process. The detailed information regarding the manufacturing process and controls is presented in Section 3.2.S.2.2, Description of Manufacturing Process and Process Controls. 

(c) The chemical structure of Levofloxacin API is elucidated by using infrared spectroscopy (IR), nuclear magnetic resonance (NMR) spectroscopy, mass spectrometry (MS) elementary analysis and thermo analysis.

(d) The specific absorption peaks of -F, saturated -CH, -CO- and –N are found in the IR spectra. The groups are parts of Levofloxacin structure.

(e) 1HNMR and 13CNMR spectra obtained show that the characteristics of JIUZHOU PHARM’s sample are consistent with that of USP Levofloxacin RS, including proton chemical shift and coupling patterns, as well as carbon-13 chemical shift and the number of the carbon atom observed. These observed results are consistent with the assignments Levofloxacin structure.  

(f) The spectra of UV, IR and NMR spectrums of the Levofloxacin sample and the USP Levofloxacin RS are concordant. 
(g) Information obtained provided from the above spectra of UV, IR and NMR spectrums provides supportive evidence that the chemical structure of Levofloxacin manufactured at JIUZHOU PHARM is conformed to have the same structure of USP reference standard Levofloxacin.

(h) Discussion on the potential for isomerism and identification of stereochemistry (e.g. geometric isomerism, number of chiral centres and configurations) of the API batch(es) used in comparative bioavailability or biowaiver studies: Not applicable

(i) Summary of studies performed to identify potential polymorphic forms (including solvates): No polymorphic forms
(j) Summary of studies performed to identify the particle size distribution of the API: Not applicable.
(k) Other characteristics: NA

2.3.S.3.2 Impurities

(a) Identification of potential and actual impurities arising from the synthesis, manufacture and/or degradation:

List of API-related impurities (e.g. starting materials, by-products, intermediates, chiral impurities, degradation products), including chemical name, structure and origin:
Table 3-4 Lists of Impurities in Levofloxacin
	Category
	Test
	Acceptance criteria

NMT (%)
	Test method

	Inorganic Impurities
	Residue on Ignition
	Not more than 0.2%
	USP

	Related substance
	Levofloxacin related compound Aa
	0.20%
	

	
	Levofloxacin related compound Bb
	0.13%
	

	
	Any other impurity
	0.10%
	

	
	Total impurities
	0.50%
	


a (S)-9-Fluoro-3-methyl-10-(piperazin-1-yl)-7-oxo-2,3-dihydro-7H-pyrido[1, 2,3-de][1,4- benzoxazine -6 -carbocylic acid.

b(S)-9,10-Difluoro-3-methyl-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-de][1,4-benzoxazine-6-carbocylic acid.

2. Organic Impurities 

Related substances are elaborated according to the manufacturing process and USP monograph. The acceptance criteria of the organic impurities meet the acquirement of USP monograph and ICH Q3A.
3. Inorganic Impurities 

The inorganic impurities in Levofloxacin may mainly originate from the inorganic materials. These materials used are not involving any element that described in ICH Q3D. 

Residual inorganic impurities could be eliminated in the isolation & refining process. The water in-soluble materials in the process might be removed during filtration. And several times of aqueous solutions are discharged during extraction. The water soluble reagents could be easily eliminated during the process.

The inorganic impurities are tested by Residue on Ignition and specification of not more than 0.2%, with reference to that set in the USP monograph for Levofloxacin. 

(b) Basis for setting the acceptance criteria for impurities: USP

2.3.S.4 Control of Drug Substance (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)

2.3.S.4.1 Specifications

(a) API specifications of the FPP manufacturer:
	Tests
	Acceptance Criteria
	Analytical Procedure

	Appearance
	A resemble white crystalline powder
	Visual examination

	IR Identification
	Infrared Absorption should be concordant with that of the reference standard.
	Infrared Absorption

USP <197M>

	HPLC Identification
	The retention time of the major peak of the Sample corresponds to that of the Standard solution obtained in the Assay.
	USP Monograph

	Residue on ignition
	NMT 0.2%
	USP <281>

	Water determination
	2.0%-3.0%
	USP <731>

	Assay
	98.0%–102.0% 
	USP Monograph 

	Impurities
	Levofloxacin related compound Aa
	0.20%
	

	
	Levofloxacin related compound Bb
	0.13%
	USP Monograph 

	
	Any other impurity
	0.10%
	USP Monograph 

	
	Total impurities
	0.50%
	USP Monograph 


2.3.S.4.2  Analytical Procedures 

(a) Summary of the analytical procedures (e.g. key method parameters, conditions, system suitability testing):

Appearance

A resemble white crystalline powder by visual examination.

Identification

A: Infrared Absorption (USP, <197k>)

Transfer about 1~2mg of the sample mixed intimately with potassium bromide. Record the spectra of the test specimen and the corresponding USP Reference Standard over the range. The IR absorption spectrum of the preparation of the test specimen exhibits maxima only at the same wavelengths as that of a similar preparation of the corresponding USP Reference Standard.

B: HPLC (USP,Chromatography <621>)

The retention time of the major peak of the Sample corresponds to that of the Standard solution obtained in the Assay.
Residue on Ignition (USP, <281>)

Heat a crucible at 600 ± 50℃ for 30 minutes, allow to cool in a desiccator over silica gel and weigh. Place 1.0g of sample in the crucible and weigh. Moisten the sample with a small amount of sulphuric acid (about 1mL) and heat gently, at as low a temperature as practicable                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       until the sample is thoroughly charred. After cooling, moisten the residue with a small amount of sulphric acid (about 1 mL), heat gently until white fumes are no longer evolved and heat at 600 ± 50℃ until the residue is completely incinerated. Ensure that flames are not produced at any time during the procedure. Allow the crucible to cool in a desiccator over silica gel, weigh it again and calculate the mass of the residue. 

If the amount of the residue so obtained exceeds the limit, repeat the moistening with sulfuric acid, heating and igniting as before, using a 30-minute ignition period, until two consecutive weighings of the residue do not differ by more than 0.5 mg or until the percentage of residue complies with the limit. The test result should not be more than 0.25%.

The residue on ignition is calculated by the following formula:
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Assay 

Sample: 250 mg of Levofloxacin
Procedure:

Buffer: 8.5 g/L of ammonium acetate, 1.25 g/L of cupric sulfate, pentahydrate, and 1.3 g/L of L-isoleucine in water.

Mobile phase: Methanol and Buffer (3:7)

Standard solution: 1 mg/mL of USP Levofloxacin RS in Mobile phase

Sample solution: 1 mg/mL of Levofloxacin in Mobile phase

Chromatographic system

Mode: LC

Detector: UV 360 nm

Column: 4.6-mm ´ 25-cm; 5-mm packing L1

Column temperature: 45°

Flow rate: 0.8 mL/min

Injection size: 25 mL

Calculation:

Result = (rU/rS) × (CS/CU) × 100
rU = peak response of levofloxacin from the Sample solution

rS = peak response of levofloxacin from the Standard solution

CS = concentration of USP Levofloxacin RS in the Standard solution (mg/mL)

CU = concentration of Levofloxacin in the Sample solution (mg/mL)

Related substance:

Procedure:
Solution A: Dissolve 0.96 g of 1-pentanesulfonic acid sodium salt in 900 mL of water. Adjust with phosphoric acid solution (1 in 10) to a pH of 3.00 ± 0.05, and dilute with water to 1 L.

Solution B: Acetonitrile

Mobile phase:

	Time (min)
	Solution A (%)
	Solution B (%)

	0
	75
	25

	20
	50
	50

	30
	40
	60

	35
	30
	70

	45
	30
	70

	50
	75
	25


Standard stock solution: 0.1 mg/mL each of USP Levofloxacin RS, USP Levofloxacin Related Compound A RS, and USP Levofloxacin Related Compound B RS in methanol.

Standard solution: 0.01 mg/mL each of USP Levofloxacin RS, USP Levofloxacin Related Compound A RS, and USP Levofloxacin Related Compound B RS prepared as follows. Transfer 1.0 mL of the Standard stock solution to a 10-mL volumetric flask, add 2 mL of Solution A, and dilute with methanol to volume. 

Sample solution: 10 mg/mL of Levofloxacin prepared as follows. Transfer 100 mg of Levofloxacin to a 10-mL volumetric flask, and dissolve in 2 mL of methanol. Add 2 mL of Solution A, and then dilute with methanol to volume. 

Chromatographic system 

Mode: LC
Detector: UV 254 nm
Column: 4.6-mm ×15-cm; 5-mm packing L1

Flow rate: 1.2 mL/min
Injection volume: 20 μL

Calculation:

Result = (rU/rS) × (CS/CU) × (1/F)×100
rU = peak area of each individual impurity from the Sample solution

rS = peak area of Levofloxacin from the Standard solution

CS = concentration of USP Levofloxacin RS in the Standard solution (mg/mL)

CU = concentration of the Sample solution (mg/mL)

F = relative response factor as listed in Table 3

2.3.S.4.3  Validation of Analytical Procedures 

(a) Summary of the validation information (e.g. validation parameters and results):
	Validation Characteristics
	Validation Results
	Acceptance Criteria

	System

Suitability
	RSD
	0.76%
	Not more than 5.0%

	
	Resolution  
	23.5
	Not less than 1.5

	Specificity
	Conforms
	The retention time of the principle peak obtained with the test solution is consistent with that obtained with the reference solution. 

	
	98.7%
	Recovery should be within 90.0%~110.0%

	Precision 
	4.6%
	RSD should not be more than 5.0%

	Intermediate Precision
	4.2%
	RSD should not be more than 5.0%

	LOQ
	50ppm
	Provide data supporting the quantitation limit 

	LOD
	17ppm
	Provide data supporting the detection limit 

	Accuracy
	1)95%-106.9%

2)RSD：5.3%
	Recovery should be within 90.0%~110.0%, and RSD should not be more than 10%.

	Linearity and Range
	0.999, range from 50ppm to 6000ppm
	Correlation coefficient should be at least 0.990


2.3.S.4.4 Batch Analyses

1. Description of the Batches

(a) Description of the batches:

	Batches No.
	Manufacture Date
	Batch size
	Batch Type

	LEV-201407001
	02 July, 2014
	523.6kg
	Commercial

	LEV-201407002
	03 July, 2014
	536.2kg
	

	LEV-201407003
	04 July, 2014
	529.8kg
	


(b) Summary of batch analyses release results of the FPP manufacturer for relevant batches (e.g. comparative bioavailability or biowaiver, stability):

	Tests
	Acceptance Criteria
	LEV-201407001
	LEV-201407003
	LEV-201407002

	Appearance
	A resemble white crystalline powder
	Complies
	Complies
	Complies

	IR Identification
	Infrared Absorption should be concordant with that of the reference standard.
	Complies
	Complies
	Complies

	TLC Identification
	The retention time of the major peak of the Sample corresponds to that of the Standard solution obtained in the Assay.
	Complies
	Complies
	Complies

	Residue on ignition
	NMT 0.2%
	0.03%
	0.05%
	0.04%

	Water determination
	2.0%-3.0%
	2.5%
	2.5%
	2.4%

	Assay
	98.0%–102.0% 
	100.1%
	99.87%.
	99.96%

	Impurities
	Levofloxacin related compound Aa
	0.20%
	0.5%
	0.5%
	0.5%

	
	Levofloxacin related compound Bb
	0.13%
	
	
	

	
	Any other impurity
	0.10%
	
	
	

	
	Total impurities
	0.50%
	
	
	


(c) Summary of analytical procedures and validation information for those procedures not previously summarized in 2.3.S.4.2 and 2.3.S.4.3 (e.g. historical analytical procedures):
Not applicable.

2.3.S.4.5 Justification of Specifications

(b) Justification of the API specification (e.g. evolution of tests, analytical procedures and acceptance criteria, differences from officially recognized compendial standard(s)):
Appearance

The description determination uses a qualitation visual test for appearance. Levofloxacin drug substance is white to off-white powder.
IR Identification
This is the primary identity test in Levofloxacin USP monograph. The sample spectrum should match the reference standard spectrum, in accordance with Levofloxacin USP monograph. The identification method by infrared absorption is intended to identify the molecular structure of the compound and is described as a specific identification test in accordance with ICH guideline Q6A.

HPLC Identification

This is a secondary identity test in Levofloxacin USP monograph. The RF value of the principal spot of the Sample solution corresponds to that of the principal spot of the Standard solution, as obtained in the test for Organic Impurities. This identification is in line with Levofloxacin USP monograph.
Residue on ignition

Residue on ignition testing is performed on the Levofloxacin USP drug substance as an indication of the presence of inorganic salts. A specification of NMT 0.2% IS PROPOSED, which is consistent with Levofloxacin USP monograph acceptance criteria.

Water determination

The content of water present in the drug substance is measured according to the USP. The specification of 2.0%-3.0%, which is consistent with Levofloxacin USP monograph acceptance criteria.

Assay and related substance

HPLC to determine the assay and related substance in the drug substance. The specification of assay and impurities is proposed and it is consistent with USP monograph.

2.3.S.5 Reference Standards or Materials (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)
(a) Source (including lot number) of primary reference standards or reference materials: USP

(b) Characterization and evaluation of non-official (e.g. not from an officially recognized pharmacopoeia) primary reference standards or reference materials (e.g. elucidation of structure, certificate of analysis): Not Applicable.
(c) Description of the process controls of the secondary reference standard (comparative certificate of analysis and IR spectra against primary standard): Not Applicable.
2.3.S.6 Container Closure System (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)
(a) Description of the container closure system(s) for the shipment and storage of the API (including the identity of materials of construction of each primary packaging component and a brief summary of the specifications):

The packaging size of bulk Levofloxacin is 30 kg/drum.

The primary packaging material is a food grade, low-density polyethylene (LDPE) bag sealed with tamper-evident nylon tape. The primary bag is enclosed in a second LDPE bag which is sealed in the same way. The outer is a kraft paper drum. The drum is sealed with dedicated adhesive tape. A label is attached to the exterior surface of the drum. The dimension, composition and color of the packaging materials are listed in Table 6-1.

Table 6-1 Dimension, Composition and Color of the Packaging Materials
	Packaging Materials
	Dimension
	Composition
	Color

	Primary and Secondary 

LDPE Bag 
	Length: 1000±50mm 

Width: 500±30mm 

Thin:  0.07±0.01mm 
	Low-density Polyethylene 
	Semi-transparent

	Outer Packaging Material: Kraft Paper Drum
	Diameter: 380mm

Height:  600mm

Thin: uniformity 
	Kraft-paper
	Brown


The PE bags for packaging Levofloxacin meet the 21 CFR requirements for packaging of food grade product. 

The following tests and acceptance criteria presented in Table 6-2 for the PE bags are established according to the section 177.1520 of the 21 CFR for Indirect food additives: Olefin polymers. At least one lot of material from each supplier should be tested for the following items annually. 
Table 6-2 Specifications for LDPE bags according to 21CFR

	Tests
	Acceptance criteria
	Analytical methods

	IR Identification
	The major absorption bands in the IR spectrum of the specimen are concordant with those in the IR specimen of USP LDPE RS.
	USP <661>

	Density
	0.910 g/cm3～0.935g/cm3
	YBB00132003

	Maximum extractable fraction in n-hexane
	Not more than 5.5% at 50℃
	Section 177.1520 of the 21 CFR

	Maximum soluble fraction in xylene
	Not more than 11.3% at 25℃
	Section 177.1520 of the 21 CFR


(b) Other information on the container closure system(s) (e.g. suitability studies):
Not applicable.

2.3.S.7 Stability (Levofloxacin Hydrochloride, Jiuzhou pharmaceutical co. LTD)
2.3.S.7.1 Stability Summary and Conclusions 

(a) Summary of stress testing (e.g. heat, humidity, oxidation, photolysis, acid/base): and results:

	Serial No.
	Test Condition
	Time Period
	Test Date

	1
	Placed at 105℃
	6h
	Aug.21, 2014

	2
	Exposed to light with intensity of 4500±500lux
	9d
	Aug.22, 2014

	3
	Degradation in 1 mol/L HCl 
	Immediately 
	Aug.21, 2014

	4
	Degradation in 1 mol/L NaOH
	2h
	Aug.21, 2014

	5
	Oxidation in 30% H2O2
	20min
	Aug.21, 2014


(b) Summary of accelerated and long-term testing parameters (e.g. studies conducted):

	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	40±2℃
75%±5%RH
	LEV-201407001
	6 Months
	0,1,2,3 and 6 months
	August 2014

	
	LEV-201407002
	6 Months
	
	

	
	LEV-201407003
	6 Months
	
	


	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	30±2℃
75%±5%RH
	LEV-201407001
	4 Years
	0,3,6,9,12,18,24 months

3,4 years
	July, 2014

	
	LEV-201407002
	4 Years
	
	July, 2014

	
	LEV-201407003
	4 Years
	
	July, 2014


(c) Proposed storage statement and re-test period (or shelf-life, as appropriate):

Based on the test results, the following label storage conditions and retest date are proposed on a temporary basis:

Label Storage Conditions: Preserve in tight, light-resistant containers. Store at 25 oC，excursions permitted between 15 oC and 30 oC.

Retest Date: 2 years (Temporarily proposed)

The retest date will be confirmed after real time stability data have been obtained.
2.3.S.7.2 Post-approval Stability Protocol and Stability Commitment

(a) Stability protocol for Primary stability batches (e.g. storage conditions (including tolerances), batch numbers and batch sizes, tests and acceptance criteria, testing frequency, container closure system(s)):

	Parameter
	Details

	Storage condition(s) (◦C, % RH)
	Acceleted stability: 40±2℃, 75%±5%RH
Long term stability: 30±2℃, 75%±5%RH

	Batch number(s) / batch size(s)
	60kg

	Tests and acceptance criteria
	Tests
Acceptance Criteria
Appearance
A resemble white crystalline powder
IR Identification

Infrared Absorption should be concordant with that of the reference standard.

HPLC Identification

The retention time of the major peak of the Sample corresponds to that of the Standard solution obtained in the Assay.

Residue on ignition

NMT 0.2%

Water determination
2.0%-3.0%
Assay
98.0%–102.0% 
Impurities 
Levofloxacin related compound Aa
0.20%

Levofloxacin related compound Bb
0.13%
Any other impurity

0.10%
Total impurities

0.50%


	Testing frequency
	0,3,6,9,12,18,24,36 month

	Container closure system(s)
	The primary packaging material is a food grade, low-density polyethylene (LDPE) bag sealed with tamper-evident nylon tape. The primary bag is enclosed in a second LDPE bag which is sealed in the same way. The outer is a kraft paper drum. The drum is sealed with dedicated adhesive tape.


(b) Stability protocol for Commitment batches (e.g. storage conditions (including tolerances), batch numbers (if known) and batch sizes, tests and acceptance criteria, testing frequency, container closure system(s)):
	Parameter
	Details

	Storage condition(s) (◦C, % RH)
	Acceleted stability: 40±2℃, 75%±5%RH

Long term stability: 30±2℃, 75%±5%RH

	Batch number(s) / batch size(s)
	60kg

	Tests and acceptance criteria
	Tests
Acceptance Criteria
Appearance
A resemble white crystalline powder
IR Identification

Infrared Absorption should be concordant with that of the reference standard.

HPLC Identification

The retention time of the major peak of the Sample corresponds to that of the Standard solution obtained in the Assay.

Residue on ignition

NMT 0.2%

Water determination
2.0%-3.0%
Assay
98.0%–102.0% 
Impurities 
Levofloxacin related compound Aa
0.20%

Levofloxacin related compound Bb
0.13%
Any other impurity

0.10%
Total impurities

0.50%


	Testing frequency
	0,3,6,9,12,18,24,36 month

	Container closure system(s)
	The primary packaging material is a food grade, low-density polyethylene (LDPE) bag sealed with tamper-evident nylon tape. The primary bag is enclosed in a second LDPE bag which is sealed in the same way. The outer is a kraft paper drum. The drum is sealed with dedicated adhesive tape.


(c) Stability protocol for Ongoing batches (e.g. storage conditions (including tolerances), batch sizes and annual allocation, tests and acceptance criteria, testing frequency, container closure system(s)):

	Parameter
	Details

	Storage condition(s) (◦C, % RH)
	Acceleted stability: 40±2℃, 75%±5%RH

Long term stability: 30±2℃, 75%±5%RH

	Batch number(s) / batch size(s)
	60kg

	Tests and acceptance criteria
	Tests
Acceptance Criteria
Appearance
A resemble white crystalline powder
IR Identification

Infrared Absorption should be concordant with that of the reference standard.

HPLC Identification

The retention time of the major peak of the Sample corresponds to that of the Standard solution obtained in the Assay.

Residue on ignition

NMT 0.2%

Water determination
2.0%-3.0%
Assay
98.0%–102.0% 
Impurities 
Levofloxacin related compound Aa
0.20%

Levofloxacin related compound Bb
0.13%
Any other impurity

0.10%
Total impurities

0.50%


	Testing frequency
	0,3,6,9,12,18,24,36 month

	Container closure system(s)
	The primary packaging material is a food grade, low-density polyethylene (LDPE) bag sealed with tamper-evident nylon tape. The primary bag is enclosed in a second LDPE bag which is sealed in the same way. The outer is a kraft paper drum. The drum is sealed with dedicated adhesive tape.


2.3.S.7.3 Stability Data

(a) The actual stability results are provided in Module 3.

(b) Summary of analytical procedures and validation information for those procedures not previously summarized in 2.3.S.4 (e.g. analytical procedures used only for stability studies): Not applicable.
2.3.P Body of Data – Finished Drug Product (Levofloxacin Tablets 500mg)
2.3.P.1 Description and Composition of the Drug Product (Levofloxacin Tablets 500mg)
(a) Description of the FPP: 

	Tests
	Acceptance Criteria
	Analytical Procedure

	Appearance
	White, Elongated film coated tablets.
	Visual examination

	Identification A
	Meet the requirements
	USP <197U>:

	Identification B
	The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.
	USP Monograph

	Assay
	95.0%–105.0%
	USP Monograph

	Dissolution
	NLT 80% 
	USP <711>

	Uniformity of dosage units
	Meet the requirements
	USP <905>:


(b) Composition of the FPP:

	Ingredient name
	Function
	Amount (unit)
	Quality standard reference

	Levofloxacin Hydrochloride 
	Active ingredient
	500 mg
	USP/BP Monograph 

	Starch 
	Filler 
	270 mg
	

	Hypromellose
	Corrigent 
	25 mg
	

	Talc 
	Binder 
	8 mg
	

	Povidone K-30
	Lubricant 
	6 mg
	


The accompanying reconstitution diluent used in manufacturing process is purified water which complies the specification list in USP chapter.
2.3.P.2
Pharmaceutical Development (Levofloxacin Tablets 500mg)

2.3.P.2.1 Component of Drug Product

2.3.P.2.1.1 Drug Substance

(a) Discussion of the:

i. compatibility of the API(s) with excipients listed in 2.3.P.1:

	Properties
	Levofloxacin

	Appearance
	A resemble white crystalline powder

	Solubility
	Insoluble in water; sparing soluble in acetone. 

	IUPAC/Synonym
	Levofloxacin hydrochloride

	CAS No.
	100986-85-41

	Structure
	[image: image5.png]


.HCl

	Molecular Weight
	394.38

	Molecular Formula
	C18H20FN3O4.HCl


ii. key physicochemical characteristics (e.g. water content, solubility, particle size distribution, polymorphic or solid state form) of the API(s) that can influence the performance of the FPP:
	Item
	Description

	Structure
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	Molecular Formula 
	C18H20FN3O4.HCl

	Molecular Weight:
	394.38

	Appearance
	A resemble white crystalline powder

	Solubility
	Insoluble in water; sparing soluble in acetone. 

	logP
	3.31630

	Melting point
	206-212℃

	Hygroscopicity
	No hygroscopicity


iii. for fixed-dose combinations, compatibility of APIs with each other:
Not applicable.

2.3.P.2.1.2 Excipients

(a) Discussion of the choice of excipients listed in 2.3.P.1 (e.g. their concentrations, their characteristics that can influence the FPP performance):

	Ingredient name
	Function
	Quality standard reference

	Levofloxacin Hydrochloride
	Active ingredient
	USP/BP Monograph 

	Starch 
	Filler 
	

	Hypromellose
	Corrigent 
	

	Talc 
	Binder 
	

	Povidone K-30
	Lubricant 
	


2.3.P.2.2 Finished Pharmaceutical Product/Drug Product 

2.3.P.2.2.1 Formulation Development

(a) Summary describing the development of the FPP (e.g. route of administration, usage, optimization of the formulation, etc.):

The formulation development was done by using different manufacturing techniques. The critical process parameters of the manufacturing method were identified and the process was validated. Also the product was compared with branded market sample. 

Components of the Drug Product

Vendors are identified and the samples were analyzed from three different vendors as per the specification. All excipient were sourced from certified vendors and duly tests for integrity. Each excipient was tested as per specification and the stability and spectral studies including IR, etc. were performed. 

Container Closure System

All the packing materials were sourced from certified vendors and duly tests for integrity and was tested as per specification.

Microbiological Attributes

The chemical and microbiological profile before and during stability was excellent. 

Compatibility

All the development records were maintained and their concurrences with succeeding trials were ensured and finally the pivotal batch was manufactured using the final formulation. The first three trials indicated that there was no Physical and Chemical incompatibility between the drug substances. 

The compatibility was determined using following parameters 

-  Change in the appearance of the drug product

-  Change in activity of Levofloxacin  

-  The repeated experiments indicated very good compatibility of drug substance

The product so obtained was tested for Stability at 40°C / RH75 % for 6 months.

2.3.P.2.2.2 Overages 

(a) Justification of overages in the formulation(s) described in 2.3.P.1:

Not applicable.
2.3.P.2.2.3 Physicochemical and Biological Properties   

Refer Section 2.3.P.2.1.1

2.3.P.2.3 Manufacturing Process Development 

(a) Discussion of the development of the manufacturing process of the FPP (e.g. optimization of the process, selection of the method of sterilization):

Vendors are identified and the samples were analyzed from three different vendors as per the specification. All the packing materials were sourced from certified vendors and duly tests for integrity. Active raw material was tested as per the specification and the stability and spectral studies including IR, UV etc. were performed. Impurities are identified and methods were validated.

The formulation development was done by using different excipients and different manufacturing techniques. The critical process parameters of the manufacturing method were identified and the process was validated. Also the product was compared with branded market sample. 

All the development records were maintained and their concurrences with succeeding trials were ensured and finally the pivotal batch was manufactured using the final formulation.

Development of the Levofloxacin tablets 500mg was initially started with the following excipients. 

Drug Excipients Compatibility Study:

Compatibility study of Active Pharmaceutical Ingredient (API) with excipients was carried out by performing Accelerated Stability Studies. 

The test was performed by keeping API(s) and adjuvant mixed with 5% w/w water in sealed containers for 6 months at 40°C ±2 °C, 75% ± 5% RH. The concentration of all was kept as per the final formulation.

	Experiment

No.
	Active(s)
	Inactive(s)
	Inactive

Properties

	Exp I
	Levofloxacin Hydrochloride
	---
	Active

	Exp II
	Levofloxacin Hydrochloride
	Starch
	Filler

	Exp III
	Levofloxacin Hydrochloride
	Starch 

Hypromellose
	Filler & Corrigent

	Exp IV
	Levofloxacin Hydrochloride
	Starch 

Hypromellose 

Talc
	Filler &Binder& Corrigent

	Exp V
	Levofloxacin Hydrochloride
	Starch 

Hypromellose 

Talc

Povidone K-30
	Filler &Binder& Corrigent& Lubricant


After 1, 2, 3 and 6 Months, Samples were withdrawn and Compatibility of Active Ingredients with Excipients were examined.  

Apart from that, Drug content was estimated by using Assay Method

Observation: 

Experiment I:

	CONTENT
	% Assay

	
	Initial
	1st Month
	2nd Month
	3rd Month
	6th Month

	Levofloxacin Hydrochloride
	99.86%
	99.89%
	100.12%
	99.95%
	99.99%


Experiment II:

	CONTENT
	% Assay

	
	Initial
	1st Month
	2nd Month
	3rd Month
	6th Month

	Levofloxacin Hydrochloride 

EXCIPIENTS: 
Starch 
	99.91%
	100.11%
	100.13%
	99.92%
	99.89%


Experiment III:

	CONTENT
	% Assay

	
	Initial
	1st Month
	2nd Month
	3rd Month
	6th Month

	Levofloxacin Hydrochloride 

EXCIPIENTS: 
Starch 

Hypromellose 
	99.97%
	100.10%
	99.89%
	98.90%
	99.73%


Experiment IV:

	CONTENT
	% Assay

	
	Initial
	1st Month
	2nd Month
	3rd Month
	6th Month

	Levofloxacin Hydrochloride 

EXCIPIENTS: 
Starch 

Hypromellose 

Talc
	100.06%
	99.96 %
	99.94%
	100.03%
	99.77%


Experiment V:

	CONTENT
	% Assay

	
	Initial
	1st Month
	2nd Month
	3rd Month
	6th Month

	Levofloxacin Hydrochloride 

EXCIPIENTS: 
Starch 

Hypromellose 

Talc

Povidone K-30
	99.97%
	99.97 %
	99.96%
	100.01%
	99.77%


Description: It remained same in experiments till 6 months. 

Conclusion:  

1.  Levofloxacin Hydrochloride was found to be compatible with Starch, Hypromellose, Talc, Povidone K-30, so it was used in formulation development. 

Choice of Excipients: 

Excipients were selected based on the drug Excipients compatibity study. They are qualitative and quantitative justified by the drug Excipients compatibility study as well as based on the information get from the literature review.

Brief Summary on the development of FPP

SUMMARY OF FORMULATION DEVELOPMENT: 

· Pre-formulation characterization of the drug substance identified particle size and solubility as critical factors for product performance. 

· The compatibility of the drug substance was evaluated with all inactive ingredients and no evidence of incompatibility was observed. 

· During formulation development, no parameter was found to be critical factor for desired drug release profile. 

· During process development the manufacturing steps and critical process parameters that controlled the critical factors for product performance were identified and taken care of. 

· Povidone K-30 was used for improving the compressibility, hardness, and flow properties of granules.

Selection and Optimization of Manufacturing Process:

The formulation was optimized by using trial and error method considering the disintegration time as the response factor. Following formulations were investigated and the optimum formulation was used as a final formula.

	Sr.

No.
	CONTENT


	Trial 1

mg/tab
	Trial 2

mg/tab
	Trial 3

mg/tab
	Trial 4

mg/tab

	1
	Levofloxacin Hydrochloride
	500.00
	500.00
	500.00
	500.00

	2
	Starch
	260.00
	270.00
	270.00
	270.00

	3
	Hypromellose
	35.00
	25.00
	25.00
	25.00

	4
	Talc
	8.00
	18.00
	8.00
	8.00

	5
	Povidone K-30
	6.00
	6.00
	16.00
	6.00

	Average Weight of Uncoated Tablets

(Limit 809 mg ± 5.0%)
	809 mg
	809 mg
	809 mg
	809 mg


Above table shows various formulations containing different amount of disintegrating agent. All the formulations were tested for disintegration study & Dissolution. Trial -4 shows the lowest disintegration time. According to results obtained from all the trials, Trial-4 shows proper results and hence it was selected as a final optimized formulation.

Results of Disintegration study:

	Formulation
	Disintegration Time (minutes)
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	Trial 1
	11.55
	

	Trial 2
	10.15
	

	Trial 3
	8
	

	Trial 4
	6.48
	


(b) Discussion of the differences in the manufacturing process(es) for the batches used in the comparative bioavailability or biowaiver studies and the process described in 2.3.P.3.3:

Not applicable.

2.3.P.2.4 Container Closure System

(a) Discussion of the suitability of the container closure system (described in 2.3.P.7) used for the storage, transportation (shipping) and use of the FPP (e.g. choice of materials, protection from moisture and light, compatibility of the materials with the FPP):

Alu-Alu Blister in a Laminated Carton in a pack size of 2 2 x 7 Tablet as per carton. All the packing materials were sourced from certified vendors and duly tests for integrity. 

(b) For a device accompanying a multi-dose container, a summary of the study results demonstrating the reproducibility of the device (e.g. consistent delivery of the intended volume for the lowest intended dose):

Not applicable.
2.3.P.2.5 Microbial Attributes  

(a) Discussion of microbiological attributes of the FPP (e.g. preservative effectiveness studies):

The present dosage form-Tablets were prepared by wet granulation method. 

Total viable count of each excipient and API (where appropriate) has been studied. But along with chemical compatibility study, cumulative microbial load has to be studied for finished product to ensure that the microbiological contamination is controlled or under specified compendial / non-compendial limits. 

From microbiological studies carried out under the stability of the finished pharmaceutical products, it is proved that the present dosage form has controlled microbiological contamination. 

The chemical and microbiological profile before and during stability was excellent.

2.3.P.2.6 Compatibility 

(a) Discussion of the compatibility of the FPP (e.g. with reconstitution diluent(s) or dosage devices, co-administered FPPs):

All the development records were maintained and their concurrences with succeeding trials were ensured and finally the pivotal batch was manufactured using the final formulation.   

The first three trials indicated that there was no Physical and Chemical incompatibility between the drug substances. 

The compatibility was determined using following parameters 

-  Change in the appearance of the drug product 

-  Change in activity of Levofloxacin tablets.   

-  The repeated experiments indicated very good compatibility of drug substance.  

The product so obtained was tested for Stability at 40°C / RH 75 % for 6 months. 

2.3.P.3
Manufacture (Levofloxacin Tablets 500mg)

2.3.P.3.1 Manufacturer(s)

(a) Name, address and responsibility (e.g. fabrication, packaging, labelling, testing) of each manufacturer, including contractors and each proposed production site or facility involved in manufacturing and testing:

Table 1 The Information of the Drug product Manufacturer
	Name/Address/Contact
	Responsibilities

	Name: Jiangsu Ruinian Qianjin Pharmaceutical CO., LTD 

Address: Chuanbu Village, Yixing Economic Development Zone, Jiangsu Province, China.

Contact: Mr. qianjongbin
Tel:13151968065

Email: 2014104343@qq.com
	Manufacturer of the Drug Product release and stability testing and packaging


(b) Manufacturing authorization, marketing authorization and, where available, WHO-type certificate of GMP (GMP information should be provided in Module 1):

Not applicable.

2.3.P.3.2 Batch Formula

(a) List of all components of the FPP to be used in the manufacturing process and their amounts on a per batch basis (including individual components of mixtures prepared in-house (e.g. coatings) and overages, if any):

Table P3-1 The Proposed Batch Formula of the Drug Product
	S. No.
	Ingredient
	Specification

Reference
	Qty. per Tablets (mg)
	Qty. for total Tablets (Kgs)

	1.
	Levofloxacin Hydrochloride
	USP
	500 mg
	50

	2.
	Starch 
	USP
	270 mg
	27

	3.
	Hypromellose
	USP
	25 mg
	2.5

	4
	Talc 
	BP
	8 mg
	0.8

	5
	Povidone K-30
	USP
	6 mg
	0.6

	
	TOTAL
	809 mg
	80.9


2.3.P.3.3 Description of Manufacturing Process and Process Controls

1. Flow Chart for the Manufacturing Process
(a) Flow diagram of the manufacturing process:

Diagram P 3-1 Flow Chart of Capsules
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(b) Narrative description of the manufacturing process, including equipment type and working capacity, process parameters:

GENERAL INSTRUCTION:
Follow the instructions as mentioned below:

a) Verification prior to carrying out operations, cleanliness of area, equipment and containers.
b) Verification of calibration of weighing balances.
c) Line clearances.
d) Verification and record of environmental conditions.
e) Approval from IPQA prior to commencement of dispensing, manufacturing and Packaging.
f) Check, verify and record these observations in the BMR.

g) Use nose mask & hand gloves during entire operation
Carry out the manufacture of product in accordance with the detailed stepwise processing instructions given below by following cGMP.

DISPENSING:
1. Carry out the dispensing operation as per the S.O.P.
2. Dispense the material as per the Dispensing record and record the weights.
3. Dispense the material into virgin double lined polythene bags / HDPE containers.
4. Fix the dispensing label for each material individually with all details.
5. Upon completion of dispensing for any of material ensure the complete cleanliness & tight closure for containers.
6. Record the activity in respective log books

SIFTING:
Set up and operate the sifter as per S.O.P.
Materials for Granulation & Compression
1. Sift the material –Levofloxacin through # 40 mesh and collect separately into virgin double polythene lined HDPE containers and label properly.
2. Sift the material – starch, microcrystalline cellulose through # 40 mesh and collect separately into virgin double polythene lined HDPE containers and label properly.
Materials for Coating
1. Sift the material– through # 24 mesh and collect into virgin double polythene lined cover and label properly.
2. Sift the material– through # 40 mesh and collect into virgin double polythene lined cover, and label properly.
3. Retain all the dispensing labels and enclose to the BMR.

4. Enter the sifting details like quantity of materials, size of the mesh used and other details like sieve integrity, duration of time and the name of the person who done the process, in sifting - record, and sign it as required.
5. In case of any extraneous matter is observed on sieve, it should be informed to the Executives – production & QA

NOTE: In case of any deviation, the investigation shall be carried out, to be recorded on a separate sheet duly approved by QA and this deviation note shall be attached to the BMR. Deviation Note: Not applicable/Enclosed. (Strike off which is not applicable) 
DRY MIXING AND GRANULATION:
1. Set up and operate the RMG as per S.O.P.
2. Load the following sifted material-Levofloxacin, microcrystalline cellulose and starch of Sifting into the RMG.
3. Make dough with 10.5kg 60% alcohol;
4. Make granules by putting dough on a 16 mesh nylon sieve; The granulation must be done quickly in order to prevent the evaporation of alcohol.
DRYING:
1. Set up and operate the FBD as per S.O.P.

2. Put the granule on a fluid bed dryer and dry at 60℃ until the water content of granules is less than 2%;
3. Sift the dried granules with a 12 mesh nylon sieve. Collect in drums lined with polyethylene bags;
4. Add following lubricant: Magnesium stearate, Sodium Starch Glycolate
5. Test the content of cimetidine in lubricated granules.
COMPRESSION:
1. Set up and operate the Compression Machine as per S.O.P.

2. Change over the machine with; 17.6 mm x 7.5 mm elongated upper punch with break-line,

3. 17.6 mm x 7.5 mm with plain surface lower punch and 12 mm dies.

4. Check the upper punch, lower punch & dies for correctness before starting the machine, record the observations in punch set checking – record, and sign it as required.

	COMPRESSION PARAMETERS:

	S.No.
	PARAMETERS
	LIMITS
	S.No.
	PARAMETERS
	LIMITS

	1.
	Description of punch
	17.6 mm x 7.5 mm elongated upper punch  with break-line
	6.
	Hardness
	NLT 5.0 Kg/cm2

	2.
	Appearance
	White colored, Uncoated

Tablets.
	7.
	Friability
	NMT 1.0%

	3.
	Average weight of 20 tablets
	14.600 g ± 2% w/w

(14.308 g – 14.892 g)
	8.
	Disintegration Time
	NMT 15min

	4.
	Individual tablet weight
	730.0 mg ± 5% w/w

(693.5mg – 766.5 mg)
	9.
	Assay
	90.00 % to 110.00%

	5.
	Thickness
	5.20-5.60 mm
	
	
	


5. Load the approved blend of Blending into machine hoppers and compress the blend into tablets following the standard physical parameters.
6. Start the machine by inching and check for any noise, and collect first two complete rotations of tablets and destroy them by putting in water. Set the machine for speed at 20 rpm.
7. Set the machine to meet the required standard physical parameters as given in the above table. After setting, check the initial tablets for specified standard parameters and record the observations in initial parameters checking – record, and sign it as required.

8. Collect continuously a minimum of tablets; check them individually for any damage on upper and lower surface and sides before continuing the compression

9. Check the group weight variation of 20 tablets and thickness at the start of compression and then subsequently every half an hour of compression and record in compression in-process checking - record, and sign it as required.

10. Check the hardness, friability and disintegration time at the start of compression and then subsequently every two hours of compression and record in compression in-process checking - record, and sign it as required.

Friability:
% loss of weight = (Weight before – weight after)/ weight before x 100

1. Check the uniformity of weight / individual weight variation of 20 tablets at the start of compression and then subsequently after every hour of compression and record in individual weight variation – record (Uniformity of weight – record), and sign it as required.
2. QA department will also randomly checks the above parameters during the compression process and enter the details, and signs as required.
3. Collect the tablets in virgin double polythene lined HDPE container, weigh and label them properly, enter the weighing details of tablets, in weighing of tablets – record, and sign it as required.
4. Send test requisition form to QA for sampling and testing the compressed tablet as per the specifications and approval for next stage. And attach the repor
INSPECTION OF COMPRESSED TABLETS
	Classification of Defect
	Name of Defect
	Acceptance Quality Limit

	Critical
	Foreign matters
	0 % (i.e. Nil)

	
	Broken Tablets
	

	
	Different colored tablets
	

	Major
	Broken edges
	1.0 % (i.e. Max. 1 in 100 Tablets)

	
	Capping
	

	
	Lamination
	

	
	Chipping
	

	
	Thick tablets
	

	
	Black particles
	

	Minor
	Sticking in embossing
	2.0 % (i.e. Max. 2 in 100 Tablets)


1. Inspection of the tablets will be carried out only when any physical defects observed.
2. Inspect the tablets as per SOP, if they found not within limit.
3. Set up an SS table by covering it with virgin polythene covers for inspection of tablets.
4. Inspect for physical defects as mentioned above and remove them and destroy by putting in water, collect the inspected tablets in virgin double polythene lined HDPE container, weigh and labeled properly.
5. Enter the Inspection details in Tablet Inspection process – record and weighing details of inspected tablets, in weighing of Inspected Tablets - record, and sign it as required.
6. Enter the name of the persons who done the tablet inspection process and duration of time, in tablet inspection process– record, and sign it as required.
7. Send  analytical  test  request  to  QA  for  sampling  and  testing  the  tablets  as  per  the specifications.
8. Calculate the % yield of tablets by entering yield details at all stages, in yield reconciliation summary – record, and sign it as required.
9. Transfer the tablets to the specified quarantine area.
COATING:

PROCEDURE:

1. Set up and operate the auto coater as per S.O.P.

2. Load of core tablets into the coating pan and rotate the pan for 1 minute by inching for de-dusting and preheating of tablets.

3. After de-dusting and preheating as above, continue the rotation of pan and spraying of pre-coating suspension, and enter the initial checks of the above standard parameters in coating – record, and sign it as required.

4. Continue the coating process till the coating suspension of Procedure (A) is consumed.

5. Check inlet temperature, pan RPM, atomization pressure and tablet weight gain parameters at the start of coating and then subsequently every hour of coating process and record in coating - record, and sign it as required.

6. Unload the coated tablets into virgin double  polythene  lined HDPE  containers and label properly.

7. Weigh the above coated tablets and label them properly, enter the weighing details of coated tablets, in weighing of coated tablets – record, and sign it as required.

8. After completion of coating, pooled sample to be sent to QC for analysis through test requisition form.

INSPECTION OF TABLETS
Collect representative samples of quantity 200 tablets from all containers of the same batch as per SOP.

	Classification of Defect
	Name of Defect
	Acceptance Quality Limit

	Critical
	Foreign matters
	0 % (i.e. Nil)

	
	Broken Tablets
	

	
	Different colored tablets
	

	Major
	Broken edges
	0.5 % (i.e. Max. 1 in 100 Tablets)

	
	Capping
	

	
	Lamination
	

	
	Chipping
	

	
	Thick tablets
	

	
	Black particles
	

	Minor
	Sticking in embossing
	2.0 % (i.e. Max. 2 in 100 Tablets)

	
	Shade variation
	

	
	Double impression
	

	
	Rough edge tablets
	


1. Inspection of tablets will done only if 2% of non compliance tablets observed like chipping, broken tablets, black spots, improper coated etc.
2. Set up an SS table by covering it with virgin polythene covers for inspection of tablets.
3. Inspect for chipped, broken, improper coated tablets and kept aside as recoverable residue, damaged tablets like with  black spots, remove them  and destroy them  by putting in water, collect the inspected tablets in virgin double polythene lined HDPE  container,  weigh  and labeled properly.
4. Enter the Inspection details in Tablet Inspection process – record and weighing details of inspected tablets, in weighing of Inspected Tablets - record, and sign it as required.
5. Enter the name of the persons who done the tablet inspection process and duration of time, in tablet inspection process– record, and sign it as required.

6. Send analytical test request to QA for sampling and testing the tablets as per the specifications.

7. Calculate the % yield of tablets by entering yield details at all stages, in yield reconciliation summary – record, and sign it as required. Transfer the tablets to the specified quarantine area.
DISPENSING PACKING MATERIALS:
1. Weigh or count and dispense the packing material according to the Dispensing record packing.
2. Fix the dispensing label with all details.
3. Transfer the dispensed material to the specified packing hall.
4. Enter the dispensing details in BMR, and sign it as required.
PACKING:
1. Set the batch details on the display pad and display the same on packing line.
2. Set up and operate alu-pvc packing machine as per S.O.P.
3. Set the change parts as per product.
4. Select and check the stereo as per the batch details.
5. Mount the Aluminium foil & PVC tray on the machine.
6. Set the temperature of sealing roller at 195oC + 10oC record the observations in initial checks before starting the machine  – record of BMPR, and sign it as required.
7. Take out the proof of embossed aluminum foil for details like B. No, Mfg. Dt., Exp. Dt. etc and get it checked against the embossing & over printing instructions by two competent technical persons and record the observations in initial checks of over printing details – record of BMPR, and sign it as required.
8. Load the tablets into the hopper and set the vibrator speed.

9. Set the machine speed 20 to 30 cuts per minute and record the observations in initial checks before starting the machine – record, and sign it as required.

10. Start the machine and check the blisters Strips for blister  quality like empty blisters, missing, tearing, broken tablets, color change, sealing, smudges and appearance & for leak test as per SOP and record the observations in initial checks before starting the machine – record of BMPR, and sign it as required.
(c) Justification` of reprocessing of materials:

Not applicable.
2.3.P.3.4 Controls of Critical Steps and Intermediates
(a)
Summary of controls performed at the critical steps of the manufacturing process and on isolated intermediates:

	COMPRESSION PARAMETERS:

	S.No.
	PARAMETERS
	LIMITS
	S.No.
	PARAMETERS
	LIMITS

	1.
	Description of punch
	17.6 mm x 7.5 mm elongated upper punch  with break-line
	6.
	Hardness
	NLT 5.0 Kg/cm2

	2.
	Appearance
	White colored, Uncoated

Tablets.
	7.
	Friability
	NMT 1.0%

	3.
	Average weight of 20 tablets
	14.600 g ± 2% w/w

(14.308 g – 14.892 g)
	8.
	Disintegration Time
	NMT 15min

	4.
	Individual tablet weight
	730.0 mg ± 5% w/w

(693.5mg – 766.5 mg)
	9.
	Assay
	90.00 % to 110.00%

	5.
	Thickness
	5.20-5.60 mm
	
	
	


2.3.P.3.5 Process Validation and/or Evaluation

(a) Summary of the process validation and/or evaluation studies conducted (including product quality review(s) where relevant) and/or a summary of the proposed process validation protocol for the critical steps or critical assays used in the manufacturing process (e.g. protocol number, parameters, results):

Three validation batches of Levofloxacin tablets at commercial scale have been manufactured using the current manufacturing process. The critical parameters identified during the development stage have been controlled at appropriate process ranges with acceptance criteria. These drug products batches produced at commercial scale meet its pre-determined specifications. There is no significant process/product failures observed.

1. General Information

The validation consists of three parts: validation for the granulation, validation for the tableting and validation for drying process. All the validations are conducted at commercial scale. Necessary installation qualification, operation qualification and performance qualification have been conducted on the relative equipment and utilities before validation. 

1.1 Validation for the granulation process


The three validation batches of the granulation are listed below.

Table P35-1 Information on the Validation Batches of the granulation

	Batch No.
	Date of manufacture
	Batch size
	Scale

	I-20151008
	Oct. 06, 2015
	81.2kg
	Commercial scale

	I-20151009
	Oct. 06, 2015
	81.4kg
	

	I-20151010
	Oct. 06, 2015
	81.9kg
	


1.2 Validation for the tableting process


The three validation batches of the tableting are listed below.

Table P35-2 Information on the Validation Batches of the tableting

	Batch No.
	Date of manufacture
	Batch size
	Scale

	W151008
	Oct. 07, 2015
	99550 tablets
	Commercial scale

	W151009
	Oct. 07, 2015
	99800 tablets
	

	W151010
	Oct. 07, 2015
	99850tablets
	


1.3 Validation for the drying process


The three validation batches of the drying are listed below.

Table P35-3 Information on the Validation Batches of the drying process

	Batch No.
	Date of manufacture
	Batch size
	Type

	151025
	Oct. 29, 2015
	99550 tablets
	Commercial

	151026
	Oct. 29, 2015
	99800 tablets
	Commercial

	151027
	Oct. 29, 2015
	99850tablets
	Commercial


2. Final Product Analysis

	Tests
	Acceptance Criteria
	151025
	151026
	151026

	Appearance
	A white to off-white tablet
	Conform
	Conform
	Conform

	Identification A - UV
	Meet the requirements
	Conform
	Conform
	Conform

	Identification B - HPLC
	The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.
	Conform
	Conform
	Conform

	Assay
	95.0%–105.0%
	100.4%
	100.5%
	100.0%

	Dissolution
	NLT 80% 
	88%
	89%
	90%

	Uniformity of dosage units
	Meet the requirements
	Conform
	Conform
	Conform


3. Conclusion 

Therefore, the process validation batch results have demonstrated that the manufacturing process with identified critical parameter for in-process control can provide reasonably high degree of assurance to consistently produce Levofloxacin Tablets meeting its pre-determined specification and quality characteristics.
2.3.P.4 Control of Excipients (Levofloxacin Tablets 500mg)

2.3.P.4.1 Specifications 

(a) Summary of the specifications for in-house standard specifications:

	Ingredient name
	Function
	Specification reference

	Starch 
	Filler 
	USP or BP Monograph 

	Hypromellose
	Corrigent 
	

	Talc 
	Binder 
	

	Povidone K-30
	Lubricant 
	


1. The specification of Starch

	Test Item
	Acceptance criteria
	Method reference

	Appearance
	White or almost white, fine or granular powder.
	Visual

	Identification
	A water slurry of it is colored orange-red to deep blue by iodine TS.
	USP Monograph

	pH
	4.5-7.0
	USP <791>

	Loss on drying
	NMT 14.0%
	USP <731>

	Oxidizing substances
	No distinct blue, brown, or purple color is observed.
	USP Monograph

	Residue on Ignition
	NMT 0.5%
	USP <281>

	Iron
	NMT 20 ppm
	USP <241>

	Limit of sulfur Dioxide
	NMT 2.7 mL
	USP Monograph

	Microbial Contamination
	TAMC: acceptance criterion 1000 CFU/g. TYMC: acceptance criterion 100 CFU/g. Absence of Escherichia coli.

Absence of Salmonella
	USP Monograph


2. The specification of Hypromellose

	Test Item
	Acceptance criteria
	Method reference

	Appearance
	White or almost white powder.
	Visual

	Identification A
	The substance takes on a violet-blue color.
	USP Monograph

	Identification B
	The degree of polymerization is not greater than 350.
	USP Monograph

	Residue on Ignition
	NMT 0.1%
	USP <281>

	Conductivity 
	The conductivity of the supernatant

does not exceed the conductivity of the water by

more than 75 mS/cm.
	USP Monograph

	pH
	5.0-7.5
	USP <791>

	Loss on drying
	NMT 7.0%
	USP <731>

	Water soluble substance
	NMT 0.25%
	USP Monograph

	Ether soluble substances
	NMT 0.05%
	USP Monograph

	Microbial Contamination
	TAMC: acceptance criterion 103 CFU/g. TYMC: acceptance criterion 102 CFU/g. Absence of Escherichia coli.

Absence of Pseudomonas aeruginosa. Absence of Staphylococcus aureus.

Absence of Salmonella
	USP Monograph


3. The specification of Titanium Dioxide
	Test Item
	Acceptance criteria
	Method reference

	Appearance
	White or almost white, fine, free-flowing powder
	Visual

	Identification A
	Should comply with the reference standard
	USP Monograph

	Identification B
	An acidified solution of it is colored blue to violet by the addition of iodine and potassium iodide TS 1
	

	Identification C
	A dense precipitate is formed.
	

	Identification D
	Sodium Starch Glycolate imparts an intense yellow color to a nonluminous flame
	

	Assay
	2.8%–4.2% for Type A

2.0%–3.4% for Type B
	

	Limit of sodium chloride
	NMT 7.0%
	

	Limit of sodium glycolate
	NMT 2.0%
	

	Limit of iron
	NMT 0.002%
	

	Loss on drying
	NMT 10.0%
	USP <731>

	pH
	5.5–7.5 for Type A

3.0–5.0 for Type B
	USP <791>

	Microbial Contamination
	Ecoli – Should be absent
Salmonella – Should be absent
	USP Monograph


4. The specification of Talc

	Test Item
	Acceptance criteria
	Method reference

	Appearance
	White or almost white powder.
	Visual

	Identification A
	Infrared Absorption should be concordant with that of the reference standard.
	USP Monograph

	Assay 
	98.0%-102.0%
	USP Monograph

	Residue on Ignition
	NMT 0.2%
	USP <281>

	Limit of 5-benzyl-3,6-dioxo-2- piperazineacetic acid
	NMT 1.5%
	USP Monograph

	Chromatographic purity
	NMT 2.0%
	USP Monograph

	Transmittance 
	NMT 0.022
	USP Monograph

	Optical rotation
	+14.5° to +16.5°
	USP Monograph

	Loss on drying
	NMT 4.5%
	USP <731>


5. The specification of Povidone K-30

	Test Item
	Acceptance criteria
	Method reference

	Appearance
	White or almost white, fine, free-flowing powder
	Visual

	Identification A
	Infrared Absorption should be concordant with that of the reference standard.
	USP 197K

	Identification B
	An orange-yellow precipitate is formed
	USP monograph

	Identification C
	A pale blue precipitate is formed.
	

	Identification D
	A deep red color is produced.
	

	Identification E
	The substance dissolves.
	

	Nitrogen determination
	NMT 0.05%
	USP 461

	Residue on ignition
	NMT 0.1%
	USP 281

	Lead
	NMT 10 ppm
	USP monograph

	Limit of aldehydes
	NMT 0.05%
	

	Limit of hydrazine
	NMT 1 ppm of hydrazine
	

	Vinylpyrrolidinone
	NMT 0.001%
	

	2-pyrrolidone
	NMT 3.0%
	

	Peroxides
	NMT 0.35
	

	Formic acid
	NMT 0.5%
	

	pH
	3.0-5.0
	USP 791

	Water determination
	NMT 5.0%
	USP 921

	K-value
	90.0%–108.0%
	USP monograph


2.3.P.4.2 Analytical Procedures

(a) Summary of the analytical procedures for supplementary tests:

There are three excipients used in the manufacturing of drug product Levofloxacin Tablets 500mg. All of the specification of the excipients are in line with the USP monograph.

2.3.P.4.3 Validation of Analytical Procedures
(a) Summary of the validation information for the analytical procedures for supplementary tests (where applicable):

All of the analytical procedures for excipients are introduced based on the corresponding USP monograph and general chapter. So the analytical procedures are not needed to be validated.

2.3.P.4.4 Justification of Specifications

(a) Summary of the validation information for the analytical procedures for supplementary tests (where applicable):

The specification including testing item and acceptance criteria for excipients are all in line with the USP monograph. 
2.3.P.4.5 Excipients of Human or Animal Origin

(a) For FPPs using excipients without risk of transmitting agents of animal spongiform encephalopathies, a letter of attestation confirming this can be found in:

All excipients used in manufacturing of Levofloxacin Tablets 500mg are free of human or animal origin.

2.3.P.4.6 Novel Excipients

There is no novel excipient used in manufacturing of Levofloxacin Tablets 500mg.

2.3.P.5 Control of Drug Product (Levofloxacin Tablets 500mg)

2.3.P.5.1 Specifications 

(a) Specification(s) for the FPP:

Table P5-1 Specifications for Levofloxacin Tablets 500mg 
	Tests
	Acceptance Criteria
	Analytical Procedure

	Appearance
	White, Elongated film coated tablets.
	Visual examination

	Identification A
	Meet the requirements
	USP <197U>:

	Identification B
	The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.
	USP Monograph

	Assay
	95.0%–105.0%
	USP Monograph

	Dissolution
	NLT 80% 
	USP <711>

	Uniformity of dosage units
	Meet the requirements
	USP <905>:


2.3.P.5.2 Analytical Procedures 

(a) Summary of the analytical procedures (e.g. key method parameters, conditions, system suitability testing):

Appearance

White, Elongated film coated tablets by visual examination.

Identification

A: Ultraviolet Absorption <197U>

Solution: Dilute a portion of the clear filtrate used to pre pare the Assay preparation and a portion of the stock solution used to prepare the Standard preparation prepared in the Assay with Acidified methanol, prepared as directed for Dissolution, to obtain solutions containing about 10 mg of Levofloxacin per mL.
Identification B
The retention time of the major peak for Levofloxacin in the chromatogram of the Assay preparation corresponds to that in the chromatogram of the Standard preparation, as obtained in the Assay.

Assay
Method of Analysis:  HPLC 

Chromatographic Condition: 

Column: packed with octadecylsilane bond silica gel

F low Rate: 1.2

Wave length
: 220nm

Mobile Phase: 0.23% sodium laurilsulfate solution-methanol(60:40)

Solvent mixer: mobile phase

Standard preparation: Dissolve a quantity of Levofloxacin CRS in water to produce a solution of about 2 mg per ml as the reference solution

Test preparation: Weigh accurately and powder 20 tablets. Dissolve an accurately weighted quantity of the powdered tablets, equivalent to about 0.1g Levofloxacin, in water in a 50 ml volumetric flask and shake thoroughly, Dilute to volume with water, mix well and filter. Take the successive filtrate as test solution.

Calculation= Levofloxacin acid%/tab.

Acceptance criteria: Not less than 95% and not more than 105% of the stated amount.

Dissolution

Medium: 0.1 N hydrochloric acid; 900 mL

Apparatus 2: 50 rpm

Time: 30 min

Determine the amount of C12H15N3O2S dissolved using the following procedure.

Acidified methanol—To about 50 mL of methanol in a 100-mL volumetric flask add 2 mL of hydrochloric acid, dilute with methanol to volume, and mix.

Standard solution—Transfer about 90 mg of USP Levofloxacin RS, accurately weighed, to a 250-mL volumetric flask, add 10 mL of Acidified methanol, and shake to dissolve. Dilute with 0.1 N hydrochloric acid to volume, and mix. Transfer 5.0 mL of this solution to a 200-mL volumetric flask, dilute with 0.1 N sodium hydroxide to volume, and mix.

Procedure—Transfer 10.0 mL of a filtered portion of the solution under test to a 250-mL volumetric flask, dilute with 0.1 N sodium hydroxide to volume, and mix. Concomitantly determine the absorbances of this solution and the Standard solution at the wavelengths of maximum and minimum absorbance at about 308 nm and 350 nm, using 0.1 N sodium hydroxide as the blank. Calculate the quantity, in mg, of C12H15N3O2S dissolved by the formula:

22.5C(AU / AS)

in which C is the concentration, in mg per mL, of USP Levofloxacin RS in the Standard solution; and AU and AS are the differences in absorbance between 308 nm and 350 nm obtained from the solution under test and the Standard solution, respectively.

Uniformity of dosage units <905>:

Procedure for content uniformity—

Acidified methanol and Standard solution—Prepare as directed under Dissolution.

Test solution—Place 1 Tablet in a 500-mL volumetric flask, add about 300 mL of Acidified methanol, and shake by mechanical means for about 30 minutes. Dilute with Acidified methanol to volume, and mix. Filter a portion of this solution, discarding the first 20 mL of the filtrate. Transfer 4.0 mL of the clear filtrate to a 200-mL volumetric flask, dilute with 0.1 N sodium hydroxide to volume, and mix.

Procedure—Concomitantly determine the absorbances of the Standard solution and the Test solution at the wave lengths of maximum and minimum absorbance at about 308 nm and 350 nm, using 0.1 N sodium hydroxide as the blank. Calculate the quantity, in mg, of C12H15N3O2S in the Tablet taken by the formula:

22.5C(AU / AS)

in which C is the concentration, in mg per mL, of USP Levofloxacin RS in the Standard solution; and AU and AS are the differences in absorbance between 308 nm and 350 nm obtained from the solution under test and the Standard solution, respectively.

2.3.P.5.3 Validation of Analytical Procedures 

(b) Summary of the validation information (e.g. validation parameters and results):

1. Summary of the Verification Results of Assay

System Precision 

Purpose: To study the repeatability of test results obtained by this method.
Study design: 

To demonstrate the system precision by preparing a sample preparation and inject 6 replicates as per the methodology representing a single batch, determine the assay of these samples and evaluate the precision of the method by computing the percentage and relative standard deviation of the assay results.

	Sample No
	Standard Area
	Sample Area
	% of assay

	1
	4035784
	5132487
	99.86%

	2
	4068745
	5184457
	99.91%

	3
	4125676
	5123574
	99.78%

	4
	4023587
	5135784
	99.89%

	5
	4135872
	5256774
	99.82%

	6
	4146852
	5138467
	99.93%

	MEAN
	
	99.87%

	STDEV
	
	0.0568

	% of RSD
	
	0.569%


METHOD PRECISION

The % of RSD observed on the replicate injections indicated acceptable reproducibility and thereby the precision of the method.

Determination: A minimum of 6 independent sample preparations, complete assays have to be performed and the % RSD to be calculated.

Acceptance criteria

The % assay shall be between 90% - 110% of label claim % RSD for assay of six preparations shall not be more than 2.0.
Conclusion
The low % RSD (0.569%) for Paracetamol and (0.130%) for Levofloxacin observed for assay values 

Acceptance Criteria: The tailing factor should not be more than 2.
	SAMPLE NO.
	Standard Area
	Sample Area
	% of assay

	1
	2846457
	2974345
	99.98%

	2
	2832314
	2935467
	99.93%

	3
	2813456
	2915775
	100.05%

	4
	2894564
	2926448
	100.04%

	5
	2835447
	2984155
	99.97%

	6
	2868115
	2936497
	99.95%

	MEAN
	
	99.99

	S.D
	
	0.048

	% OF RSD
	
	0.048%


LINEARITY &RANGE 
Purpose: To establish the linearity of analyte within the specified range.
Study design: To demonstrate the linearity and range of analyze working standard over the range of 80 % to 120% of targeted concentration as mentioned below.
Preparation of linearity test solution for Levofloxacin:
Standard stock solution A: Weigh and transfer accurately about 50 mg of levofloxacin (working standard) in to 50 ml volumetric flask. Dissolve and make up the volume with solvent mixture.
Test solution 1 (80 %). Transfer 4 ml of standard stock solution A in to 25 ml of volumetric flask and make up the volume with solvent mixture.
Test solution 2 (90 %). Transfer 4.5 ml of standard stock solution A in to 25 ml of volumetric Hask and make up the volume with solvent mixture.
Test solution 3 (100 %). Transfer 5 ml of standard stock solution A in to 25 ml of volumetric flask and make up the volume with solvent mixture.
Test solution 4 (110 %). Transfer 5.5 ml of standard stock solution A in to 25 ml of volumetric flask and make up the volume with solvent mixture.
Test solution 5 (120 %). Transfer 6 ml of standard stock solution A in to 25 ml of volumetric flask and make up the volume with solvent mixture.

	
	Standard stock preparation for linearity

	
	Amount of stock solution B (ml) to be added for Levofloxacin
	For Levofloxacin (mg/ml)
	Final con. In
%

	Test
solution 1
	1.6
	0.064
	80

	Test
solution 2
	1.8
	0.072
	90

	Test
solution 3
	2.0
	0.080
	100

	Test
solution 4
	2.2
	0.088
	110

	Test
solution 5
	2.4
	0.096
	120


	Average of Linearity Area

	
	Solution %
	Peak Area
	Avg. Peak

	
	
	for
	Area for

	Test
	80
	2268514
	2241051

	solution 1
	
	2213587
	

	Test
	90
	2635897
	2657273

	solution 2
	
	2678648
	

	Test
	100
	2857168
	2975702

	solution 3
	
	2894235
	

	Test
	110
	3261578
	3265050

	solution 4
	
	3268521
	

	Test
	120
	3568292
	3572285

	solution 5
	
	3576278
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Correlation coefficient: For levofloxacin: 0.997

Plot a graph of concentration (in x-axis) V/S peak area (in y-axis). Evaluate the correlation co-efficient (r2) between concentration V/S mean area.

Acceptance criteria: The correlation coefficient shall not be less than or equal to 0.995 | i.e. (r2) >0.995].

Conclusion: 

The study proves that the response of mean Area is linear over the range of 80% to 120% of targeted concentration.

2.3.P.5.4 Batch Analyses

(c) Description of the batches:

The manufacturing information regarding three commercial batches of Levofloxacin Tablets 500mg is summarized in the table below. All these batches are manufactured according to the procedures described in this document.

Table 4-5 Information on Representative Batches

	Batches No.
	Manufacture Date
	Batch size
	Batch Type

	151025
	Oct. 29, 2015
	99550 tablets
	Commercial

	151026
	Oct. 29, 2015
	99800 tablets
	

	151027
	Oct. 29, 2015
	99850tablets
	


(d) Summary of batch analyses release results for relevant batches (e.g. comparative bioavailability or biowaiver, stability):

The batch analyses data for the three representative batches are collated below. The data presented are generated from the analytical procedures that are described in Section 2.3.P.5.2. The test results of all batches meet the release specification.

	Tests
	Acceptance Criteria
	151025
	151026
	151027

	Appearance
	A white to off-white tablet
	Conform
	Conform
	Conform

	Identification A
	Meet the requirements
	Conform
	Conform
	Conform

	Identification B
	The retention time of the major peak of the Sample solution corresponds to that of the Standard solution, as obtained in the Assay.
	Conform
	Conform
	Conform

	Assay
	95.0%–105.0%
	100.2%
	100.4%
	99.8%

	Dissolution
	NLT 80% 
	87%
	89%
	86%

	Uniformity of dosage units
	Meet the requirements
	Conform
	Conform
	Conform


2.3.P.5.5  Justification of Specifications

(a) Justification of the FPP specification(s) (e.g. evolution of tests, analytical procedures and acceptance criteria, differences from officially recognized compendial standard(s)):

The specifications and analytical procedures for Levofloxacin tablets 500mg correspond to those of the USP monograph for Levofloxacin tablets 500mg.

Appearance

The description determination uses a qualitation visual test for appearance. Levofloxacin drug substance is white, Elongated film coated tablets..
UV Identification
This is the primary identity test in Levofloxacin tablet USP monograph. The sample spectrum should match the reference standard spectrum, in accordance with Levofloxacin tablet USP monograph. The identification method by UV is intended to identify the molecular structure of the compound and is described as a specific identification test in accordance with ICH guideline Q6A.

HPLC Identification

This is a secondary identity test in Levofloxacin tablet USP monograph. The retention time of the major peak of the sample solution should correspond to that of the standard solution, as obtained in the test of assay. This identification is in line with Levofloxacin tablet USP monograph.
Dissolution

Dissolution testing is performed on the Levofloxacin tablet USP drug product as an indication of disintegration time. A specification of NLT 80% is proposed, which is consistent with Levofloxacin tablet USP monograph acceptance criteria.

Uniformity of dosage units

Uniformity of dosage units testing is performed on the Levofloxacin tablet USP drug product as an indication of uniformity. A specification of meet the requirement is proposed, which is consistent with Levofloxacin tablet USP monograph acceptance criteria.

Assay
The HPLC method was verified and used to determine the assay and related substance in the drug product. The specification of assay and impurities is proposed and it is consistent with USP monograph.

2.3.P.6 Reference Standards or Materials (Levofloxacin Tablets 500mg)

(e) Source (including lot number) of primary reference standards or reference materials (e.g. Ph.Int., Ph.Eur., BP, USP, in-house) not discussed in 3.2.S.5:

The USP reference standards are used as primary standards in testing of Levofloxacin tablets 500mg. The information regarding these USP reference standards used for testing of Levofloxacin tablets 500mg is provided in Table P5-1.

Table P5-1 List of Reference Standards

	Reference Standard
	Batch No.
	Purpose

	USP Levofloxacin RS
	L05326
	Used for assay and identification


(f) Characterization and evaluation of non-official (e.g. not from an officially recognized pharmacopoeia) primary reference standards or reference materials (e.g. elucidation of structure, certificate of analysis) not discussed in 3.2.S.5:

Not applicable.

(g) Description of the process controls of the secondary reference standard (comparative certificate of analysis and IR spectra against primary standard) not discussed in 3.2.S.5:

Secondary reference standard was not used, not applicable.

2.3.P.7 Container Closure System (Levofloxacin Tablets 500mg)

1. Summary of Container / Closure System

(h) Description of the container closure systems, including unit count or fill size, container size or volume:

There are only one packaging configuration for Levofloxacin tablets 500mg, and each submission batch was fully packaged into three packaging sizes, 12 pcs/box. Please see table P7-1 below for summary of container/closure system and packaging configuration for submission batches of Levofloxacin tablets 500mg, including package size, container/closure and product batch information. And packaging configuration and container closure systems proposed for marketing packaging are the same as that used for submission batches.

Table P7-1 summary of container/closure system for submission and commercial batches

	Strength
	Packaging size
	Primary packaging component
	Product batch information

	500 mg
	2 x 7’s, Al-Al
	aluminum plastic foamed mask package
	151025

151026

151027


The proposed marketing container/closure system meets 21 CFR food grade requirement and are suitable for pharmaceutical use.

(i) Summary of specifications of each primary and functional secondary (e.g. foil pouches) packaging components:

2.1 The specification for Printed aluminium foil
	Test Parameters
	Specification
	Limit
	Reference of method

	Description
	Printed aluminium foil free from pin hole
	With approved printed matter
	In-house

	Thickness
	Should meet the requirements
	0.025 mm ± 0.004 mm
	In-house

	Width
	Should meet the requirements
	140 mm ± 2 mm
	In-house

	Grammage
	Should meet the requirements
	80 ± 5% gm/sq.mt.
	In-house

	Pin Hole
	No pinholes should be observed
	---
	In-house

	Printing specimen
	Should be printed as per the standard approved
	---
	In-house

	Ink Lifting
	Should meet the requirements as per HIS.
	---
	In-house

	Machine suitability
	Should meet the requirements as per HIS.
	---
	In-house

	Rub Resistance
	Should meet the requirements as per HIS.
	---
	In-house

	Winding
	Should be wound on suitable rolls with   appropriate   diameter   of   the core and outer diameter.
	---
	In-house

	Packing
	Should be securely packed to avoid any damages to the foil
	---
	In-house


2.2 The test data of PVC Tray
	Test Parameters
	Specification
	Limit
	Reference of method

	Description

	a) Material
	PVC
	---
	In-house

	b) Color
	Clear
	---
	In-house

	Physical Dimensions
	Inner length:140mm

Inner width: 62mm

Outer length: 145mm

Outer width: 70mm
	---
	In-house

	Density
	Should meet the requirements
	1.35-1.45g/cm2
	In-house

	Workmanship and Finish
	Should be clean, smooth surface inside and outside and free from cracks and pinholes.

Should be substantially free from cords, bubbles, seeds and other visible defects.
	---
	In-house

	Vapour Transmittance g/(m2•24h)
	Should meet the requirements
	≤2.5
	In-house

	Tensile Strength Mpa
	Should meet the requirements
	≥44.0
	In-house

	Microbial Test
	Should meet the requirements
	Bacteria: ≤1000/100cm2
Molds: ≤100/100cm2

Yeasts: ≤100/100cm2

E. Coli: Not detected
	In-house


2.3 The test data of Carton

	Test Parameters
	Specification
	Limit
	Reference of method

	Description
	A cardboard box makeup with Cromo Art Paper and printed with multi colour inks & Laminated
	---
	In-house

	Dimensions

Length

Breadth

Height
	Should meet the requirements
	130.0 ± 2 mm

70.0 ± 2 mm

70.0 mm ± 2 mm
	In-house

	Grammage
	Should meet the requirements
	300 ± 10 %

grams/ sq.mt.
	In-house

	Color scheme
	Should meet the requirements as per IHS
	---
	In-house

	Text Matter
	Should meet the requirements as per IHS
	---
	In-house

	Folding/Flaps
	Should meet the requirements as per HIS.
	---
	In-house

	Packing Suitability
	Should meet the requirements as per HIS.
	---
	In-house

	Printing Quality
	Should meet the requirements as per HIS.
	---
	In-house

	Cleanliness Quality
	Should meet the requirements as per HIS.
	---
	In-house

	Condition of Supply
	Should meet the requirements as per HIS.
	---
	In-house


2.3.P.8 Stability (Levofloxacin Tablets 500mg)

(a) Summary of stress testing and results (e.g. photostability studies, cyclic studies, freeze-thaw studies, demonstration of stability-indication of purity/assay method(s)):

The stability studies include three sections: stress studies, accelerated studies and long term studies. The stress studies were carried out on a single batch of the product with batch No. 151025. Three batches of Levofloxacin tablets 500mg have been placed on the stability studies under the accelerated and long-term stability conditions. The manufacturing information regarding these pilot batches is presented below. 

Table 7-2 Overview of the Stress Studies of Levofloxacin
	Serial No.
	Test Condition
	Time Period
	Test Date

	1
	Placed at 105℃
	6h
	Nov. 15, 2015

	2
	Exposed to light with intensity of 4500±500lux
	9d
	Nov. 15, 2015

	3
	Degradation in 1 mol/L HCl 
	Immediately 
	Nov. 15, 2015

	4
	Degradation in 1 mol/L NaOH
	2h
	Nov. 15, 2015

	5
	Oxidation in 30% H2O2
	20min
	Nov. 15, 2015


(b) Summary of accelerated and long-term testing parameters (e.g. studies conducted):

Accelerated Stability Studies

The accelerated stability tests on three batches were initiated on Nov. 2015. The test will facilitate the establishment of a retest period and appropriate storage conditions and will make possible the evaluation of the effect of short-term excursions outside the label storage conditions. The analytical procedures and acceptance criteria follow the protocol described in section 3.2.P.8.2 Post-approval Stability Protocol and Stability Commitment. An overview of the accelerated stability test is provided in Table 7-3.

Table 7-3 Overview of the Accelerated Stability Tests of Levofloxacin

	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	40±2℃
75%±5%RH
	151025
	6 Months
	0,1,2,3 and 6 months
	Nov. 2015

	
	151026
	6 Months
	
	

	
	151027
	6 Months
	
	


From six months test results, we find that Levofloxacin tablets remained chemically and physically stable under 40±2oC and 75%±5%RH. The results are well within the acceptance criteria without significant variation and trend observed.

Long-term Stability Studies

The long-term stability tests on three pilot batches were also initiated on Nov. 2015. The tests will provide information on establishing a retest period and recommended storage conditions. The analytical procedures and acceptance criteria follow the protocol described in section 3.2.P.8.2 Post-approval Stability Protocol and Stability Commitment. An overview of the long-term stability test is provided in Table P7-4.

Table P7-4 Overview of the Long-term Stability Test of Levofloxacin tablets
	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	30±2℃
75%±5%RH
	151025
	4 Years
	0,3,6,9,12,18,24 months

3,4 years
	Nov. 2015

	
	151026
	4 Years
	
	

	
	151027
	4 Years
	
	


Twelve months stability results demonstrate that Levofloxacin tablets remains chemically and physically stable at 25±2oC and 75%±5%RH. The results are well within the acceptance criteria. No significant variations and trends were observed. The study will continue until completion of the final time point test of 4 years. The results will be submitted as an amendment to this document.

(c) Proposed storage statement and shelf-life (and in-use storage conditions and in-use period, if applicable):

	Container closure system
	Storage statement
	Shelf-life

	There are only one packaging configuration for Levofloxacin Tablets 500mg, and each submission batch was fully packaged into three packaging sizes, 10 pcs/box
	Preserve in tight, light-resistant containers. Store at 25 ℃，excursions permitted between 15 ℃ and 30 ℃
	2 years


2.3.P.8.2 Post-approval Stability Protocol and Stability Commitment

(a)
Stability protocol for Primary stability batches (e.g. storage conditions (including tolerances), batch numbers and batch sizes, tests and acceptance criteria, testing frequency, container closure system(s)):

1. Stability Protocol

1.1 Selection of Batches

The first three batches at commercial scale and thereafter at least one commercial batch of the product annually will be placed on stability studies under the long-term storage conditions. 

1.2 Container Closure System

The samples placed on stability study are packed in the same way as the container closure system of the commercial batches. 

1.3 Stability Specification and Analytical Procedure

Stability specification and analytical procedure are same as that of release.

(b)
Stability protocol for Commitment batches (e.g. storage conditions (including tolerances), batch numbers (if known) and batch sizes, tests and acceptance criteria, testing frequency, container closure system(s)):
We commits that the first three batches of Levofloxacin tablets at commercial scale will be placed on stability study under long term conditions (30±2℃/75%±5%RH) and thereafter one commercial batch will be placed on stability study annually under the same storage conditions. 

All the studies that have not been completed before the submission will be continued through the proposed re-test period and an amendment to this document, containing the additional results, will be submitted. All the on-going stability studies will be conducted following the above protocol.

3.2.P.8.3 Stability Data

1. Accelerated Stability Test Results

The accelerated stability tests on three batches were initiated on Oct, 2015. They will provide information on establishing a retest period and storage conditions and an evaluation of short-term excursions outside the label storage conditions. The analytical procedures and acceptance criteria follow the protocol described under section 3.2.P.8.2 Post-approval Stability Protocol and Stability Commitment. The information on the accelerated stability test is overviewed in Table P7-12.
Table P7-12 Overview of the Accelerated Stability Test of Levofloxacin Tablet 
	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	40±2℃
75%±5%RH
	151025
	6 Months
	0,1,2,3 and 6 months
	Nov. 2015

	
	151026
	6 Months
	
	

	
	151027
	6 Months
	
	


The test results are presented in the following pages.

The results after six months reveal that Levofloxacin Tablet remained chemically and physically stable at 40±2oC and 75%±5%RH. The results are well within the acceptance criteria. No significant variations and trends were observed. 
2.3.P.8.3 Stability Data

(a) The actual stability results should be provided in Module 3.

1. Accelerated Stability Test Results

The accelerated stability tests on three batches were initiated on Oct, 2015. They will provide information on establishing a retest period and storage conditions and an evaluation of short-term excursions outside the label storage conditions. The analytical procedures and acceptance criteria follow the protocol described under section 3.2.P.8.2 Post-approval Stability Protocol and Stability Commitment. The information on the accelerated stability test is overviewed in Table P7-12.
Table P7-12 Overview of the Accelerated Stability Test of Levofloxacin Tablet 
	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	40±2℃
75%±5%RH
	151025
	6 Months
	0,1,2,3 and 6 months
	Nov. 2015

	
	151026
	6 Months
	
	

	
	151027
	6 Months
	
	


The test results are presented in the following pages.

The results after six months reveal that Levofloxacin Tablet remained chemically and physically stable at 40±2oC and 75%±5%RH. The results are well within the acceptance criteria. No significant variations and trends were observed. 
2. Long Term Stability Test Results

The long-term stability tests on three batches were also initiated on Nov. 2015. The purpose of the tests is to provide information to establish a retest period and recommended storage conditions. The analytical procedures and acceptance criteria follow the protocol described in section 3.2.P.8.2 Post-approval Stability Protocol and Stability Commitment. The information on the long term stability test is overviewed in Table P7-13.

Table 7-13 Overview of the Long-term Stability Test of Levofloxacin Tablet
	Test Condition
	Batch No.
	Time Period
	Testing Frequency
	Initiated Date

	30±2℃
75%±5%RH
	151025
	4 Years
	0,3,6,9,12,18,24 months

3,4 years
	Nov. 2015

	
	151026
	4 Years
	
	

	
	151027
	4 Years
	
	


The test results are presented in the following pages
Test results after nine months demonstrate that Levofloxacin Tablet remained chemically and physically stable at 25±2oC and 75%±5%RH. The results are well within the acceptance criteria. There were no significant variations and trends. The study will be continued until completion of the final time point test and the results will be submitted as an amendment to this DMF.

Table P8-1 Long term Stability Data 

Product Name: Levofloxacin Tablet   Storage condition: 30±2℃, RH75%±5%
Package: Imitating the commercial container closure system       

	Batch No.
	Items
	Standard
	Time and Results

	
	
	
	0 month
	3 months
	6 months
	9 months
	12 months
	18 months
	24 months
	30 months
	36 months

	151025
	Description
	White Tablets
	 White Tablets

	
	Dissolution
	Limit：Min 80%
	89.6%
	89.6%
	89.6%
	89.5%
	89.4%
	89.3%
	89.2%
	89.0%
	88.9%

	
	Assay
	95.0~105.0%
	99.6%
	99.6%
	99.6%
	99.6%
	99.5%
	99.5%
	99.4%
	99.3 %
	99.2%

	151026
	Description
	White Tablets
	White Tablets

	
	Dissolution
	Limit：Min 80%
	90.2%
	90.2%
	90.2%
	90.1%
	90.1%
	90.0%
	89.9%
	89.8%
	89.7%

	
	Assay
	95.0~105.0%
	99.2%
	99.2%
	99.2%
	99.1%
	99.0%
	98.9%
	98.8%
	98.7%
	98.5%

	151027
	Description
	White Tablets
	White Tablets

	
	Dissolution
	Limit：Min 80%
	90.5%
	90.5%
	90.5%
	90.5%
	90.4%
	90.3%
	90.2%
	90.1%
	90.0%

	
	Assay
	95.0~105.0%
	100.0%
	100.0%
	100.0%
	99.9%
	99.8%
	99.7%
	99.6%
	99.3%
	99.1%


Table P8-2 Accelerated Stability Data from Batch 151025
Product Name: Levofloxacin Tablet   Storage condition: 40±2℃, RH75%±5%
Package: Imitating the commercial container closure system 

	Batch
No.
	Time
/month
	Identification
	Test
	Assay

	
	
	Chemical Reaction
	Ultraviolet spectra
	Uniformity of weight
	Microbial Limit
	Related Substance
	Dissolution
	

	151025
	0
	positive
	Conform
	Conform
	Conform
	Conform
	89.6%
	100.2%

	
	3
	positive
	Conform
	Conform
	Conform
	Conform
	89.6%
	100.2%

	
	6
	positive
	Conform
	Conform
	Conform
	Conform
	89.6%
	100.2%

	151026
	0
	positive
	Conform
	Conform
	Conform
	Conform
	90.3%
	99.7%

	
	3
	positive
	Conform
	Conform
	Conform
	Conform
	90.3%
	99.7%

	
	6
	positive
	Conform
	Conform
	Conform
	Conform
	90.2%
	99.6%

	151027
	0
	positive
	Conform
	Conform
	Conform
	Conform
	90.5%
	99.5%

	
	3
	positive
	Conform
	Conform
	Conform
	Conform
	90.5%
	99.5%

	
	6
	positive
	Conform
	Conform
	Conform
	Conform
	90.5%
	995%


(b) Summary of analytical procedures and validation information for those procedures not previously summarized in 2.3.P.5 (e.g. analytical procedures used only for stability studies):

Not applicable.

(c) Bracketing and matrixing design and justification for Commitment and/or Ongoing stability batches, if applicable:

Not applicable.

3.2.A Appendices (Levofloxacin Tablets 500mg)
2.3.A.1 Facilities and Equipment

Not applicable.
2.3.A.2 Adventitious Agents Safety Evaluation

(a) Summary of the information assessing the risk with respect to potential contamination with adventitious agents: Not applicable.
2.3.A.3 Excipients

(a)
Summary of the details of manufacture, characterization and controls, with cross references to supporting safety data (nonclinical and/or clinical) for the novel excipients: Not applicable.

3.2.R Regional Information (Levofloxacin Tablets 500mg)
There is no other Regional Information about the document.

3.3 Literature References (Levofloxacin Tablets 500mg)

There is no other Literature References about the document.
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