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	Category
	:
	Particle size distribution method by using Laser diffraction technique.

	Verification reference
	:
	SOP No: _______________.

USP General Chapter <429> Light diffraction measurement of particle size. 

Spec & MOA No: _____________

	Reason for verification
	:
	To demonstrate the method’s suitability for particle size distribution of API_______

	Type of activity
	:
	Method verification.

	

	1.0 Introduction:

	"Particle size distribution" is an index (means of expression) indicating what sizes (particle size) of particles are present in what proportions (relative particle amount as a percentage where the total amount of particles is 100 %) in the sample particle group to be measured.
Laser diffraction methods used for Particle size distribution.

These methods depend upon analysis of the "halo" of diffracted light produced when a laser beam passes through a dispersion of particles in air or in a liquid. The angle of diffraction increases as particle size decreases, so that this method is particularly good for measuring sizes between 0.02 and 2000μm. This technique is relatively fast and can be performed on very small samples. A particular advantage is that the technique can generate a continuous measurement for analyzing process streams. Laser diffraction measures particle size distributions by measuring the angular variation in intensity of light scattered as a laser beam passes through a dispersed particulate sample. Large particles scatter light at small angles relative to the laser beam and small particles scatter light at large angles. The angular scattering intensity data is then analyzed to calculate the size of the particles responsible for creating the scattering pattern, using the Mie theory of light scattering. 


	2.0 Objective:

	The analytical method verification for the particle size distribution of API______ by wet method has to be performed. This protocol presents and discusses the verification study for the parameters namely system precision and method precision of the test method.

	3.0 Scope:

	This protocol is applicable to perform analytical method verification for particle size distribution of API_______ by wet method at QC department of ______________ India. 

	4.0 Instrument / Equipment and Sample details:

	Following are the instruments and samples used for the analytical method verification for the particle size distribution of API______.
Instruments / Equipments:

	Serial No.
	Name
	Make

	1
	Particle size analyzer
	Malvern Mastersizer 2000

	2
	Analytical balance
	Shimadzu

	3
	Sonicator
	PCI (230V AC 50Hz)

	Sample details:

	Serial No.
	Sample Name
	Batch Number
	LIMS ID

	1
	API_______
	
	

	5.0 Methodology:

	Typical method conditions:

	Serial No.
	Parameter
	Value

	1. 
	Instrument
	Malvern particle size Analyzer 

“MasterSizer 2000” or Equivalent

	2. 
	Measuring cell
	Hydro 2000SM (A)

	3. 
	Analysis Model
	General purpose

	4. 
	Measuring range
	0.2 to 2000 µm

	5. 
	Dispersant
	Silicon oil Silicaid F-10

	6. 
	Dispersant Refractive index
	1.403

	7. 
	Stirrer speed
	2800 rpm

	8. 
	Obscuration range
	10 to 30%

	9. 
	 Measurement time
	12 seconds

	10. 
	Background time
	12 seconds

	Cleaning the cells between runs:

	Between samples run, clean the measurement cell twice isopropanol and twice with dilution medium. Use each time 70-80 mL of solvents for cleaning the cell.

	Measurement:

	Blank frequency: A new blank should be performed before each measurement.

	Blank measurement:


	Fill the flow cell with the dilution medium.

Start the recirculation.

Start the blank measurement. During alignment, obscuration valve should not exceed 0.1%.

If the obscuration value is greater than 0.1%, repeat the cleaning procedure and blank measurement.

Sample measurement (two independent sample preparations).



	Sample dispersion:



	Transfer into 10 mL glass vial ~0.05 g of the dry powder and ~8-9 mL of the dilution medium.
Mix the suspension by spinex about 30 seconds.

Sonicate the suspension obtained for 30 seconds.

By Pasteur pipette add part of the suspension in to the flow cell filled with recirculating dilution medium until an obscuration in range of 10 - 30% is achieved and stabilized.
Start of the measurement.

After three minutes recirculation, start the sample measurement.

	Data saving:

	At the end of the run, save the data on a hard disk.
Perform duplicate measurements (Two independent sample preparations).

Save the printed data in special file.

	Report of data:

	Report the average data of the duplicates, according to the values set by the specification or d (0.1), d (0.5) and d (0.9) values.

	Specification Limit (µm):

	Particle size distribution by Laser diffraction technique (µm)         

	Serial No.
	Parameter
	Specification

	1
	25% 
	Less than 25 µm

	2
	50%
	Less than 40 µm

	3
	90%
	Less than 80 µm

	6.0 Verification parameters:

	6.1
	System precision

	6.2
	Method  precision

	

	6.1 System precision:

	System precision is performed by measuring the particle size distribution for the sample solution in six measurements.

	Procedure:

	To determine the system precision prepare a test solution as per the procedure and measure the particle size of the sample i.e. six measurements of a single test preparation.

	Acceptance criteria:

	1) If the particle size is above 10 µm, the % RSD should not be more than 15.0 % for D (0.25) and D (0.9) and not more than 10.0 % for D (0.5) from six measurements.
2) If the particle size is below 10 µm, the % RSD should not be more than 30.0 % for D (0.25) and D (0.9) and not more than 20.0 % for D (0.5) from six measurements. 

	6.2 Method precision:


	Method precision should be performed by measuring the particle size distribution from six replicate preparations of the same batch of sample.

	Procedure:

	To determine the method precision, prepare sample in six replicate preparations and measure the particle size at D (0.25), D (0.5) and D (0.9) as per the procedure.

	Acceptance criteria:

	1) If the particle size is above 10 µm, the % RSD should not be more than 15.0 % for D (0.25) and D (0.9) and not more than 10.0 % for D (0.5) from six measurements.

2) If the particle size is below 10 µm, the % RSD should not be more than 30.0 % for D (0.25) and D (0.9) and not more than 20.0 % for D (0.5) from six measurements.

	7.0 Training of the personnel:

	Training shall be imparted to the analyst before execution of analysis.

	8.0 Protocol deviation and remarks:

	Any deviation observed in the execution of this protocol shall be recorded in report with justification. Impact on the method verification activity shall be evaluated and appropriate corrective and preventive actions shall be taken.



	9.0 Abbreviation:

	% 
: Percentage

mg
: milli gram

μm
: micro meter

mL
: milli liter

RSD
: Relative standard deviation
rpm
: rotation per minute

Hz
: Hertz
V
: Voltage

AC
: Alternating current 

QC
: Quality control

QA
: Quality assurance
MVP
: Method verification protocol

PSD
: Particle size distribution

	10.0 Change history:


	Serial No.
	Version No.
	Changes Made
	Effective date

	01
	
	New Document
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