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	1.
	Molecular Formula: C6H12O5

	2.
	Molecular Weight: 164.2 g/mol

	3.


	Structural Formula:
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	4.
	Sampling Plan: Draw the sample from each and every container that means 100 % sampling should be done for finish materials 

	5.
	Sample to be drawn from: Draw the sample from top and bottom layers using long handle sampling spatula / sampling rod.

	6.
	Sample to be drawn with: Use SS sampling rod / spatula having long handle.

	7.
	Sample Size: About 10 g sample from each bag to collect about 200 g sample.

	8.
	Reserve Sample: 100 g

	9.
	Storage Condition:Store protected from moisture.

	10.
	Standard Pack Size: 25 / 30/ 50 kg packed in Fiber or HDPE Drum

	11.
	Re-test Period: One year 

	12.
	Reference: IH

	13.
	Lot wise analysis plant: Not Applicable 

	14.
	Hazardous and precautions: use nose mask, hand gloves while sampling, and reseal the Container after sampling.


SPECIFICATION
	Sr.

No.
	Tests
	Standard & Limit
	Reference

	*1.0
	Description
	A white to off white powder.
	IH

	2.0
	Solubility
	Freely soluble in water.
	IH

	3.0
	Identification

	
	A).By IR*

	The IR spectrum of sample should be concordant with IR spectrum of working standard of 2-Deoxy -D- glucose.
	IH

	
	B). By HPLC
	The principal peak in the chromatogram obtained with the test solution corresponds to that in the chromatogram obtained with the reference solution in the Assay.
	IH

	4.0*
	Water content
	Not more than 1.0 %
	IH

	5.0
	Specific Optical Rotation
	+44.0° to +48.0°
	IH

	6.0
	Sulphated Ash
	Not more than 0.2 %
	IH

	7.0*
	Related Substances (By HPLC)

	
	Any secondary peak
	Not more than 0.5%
	IH

	
	Sum of all secondary peak
	Not more than 2.0 %
	IH

	8.0*
	Assay (By HPLC) on anhydrous basis
	NLT 97.0% and NMT 103.0%
	IH

	9.0
	Residual Solvents

	
	Toluene
	NMT 890 ppm
	IH

	
	Methanol
	NMT 3000 ppm
	

	
	Iso Propyl Alcohol
	NMT 5000 ppm
	

	
	Acetone
	NMT 5000 ppm
	


Note: * Stability indication test parameter

	Method of Analysis

	

	1.0
	DESCRIPTION

	
	Instrument 

	
	Analytical Balance

	
	Procedure:

	
	Take about 2 to 3 g of test sample in a dry petri dish, spread it by spatula and observe under suitable light for its colour and presence of any extraneous matter. 

	
	[Limit: A white to off white powder.]

	
	

	2.0
	SOLUBILITY

	
	Instrument:

	
	Analytical Balance

	
	Freely soluble in water

	
	Take about 1 g of sample in a test tube and add 1 to 10 ml of water. shake well and observe the solubility. 

	
	[Limit: Freely soluble in water.]

	
	

	3.0
	IDENTIFICATION 

	A
	BY IR

	
	Instruments:

	
	Fourier Transform Infrared Spectrometer  

	
	Analytical Balance

	
	Method of Analysis

	
	

	
	Conditions:

	
	Scan between 4000 cm-1 and 400 cm-1

	
	Standard:  Take approx 50 mg to 100 mg spread the standard on the ATR Approx sample holder and scan the standard. 

	
	Sample: Take approx 50 mg to 100 mg spread the sample on the ATR Approx sample holder and Scan the Sample.

	
	Procedure: Serially analyze the standard and sample compare the sample spectrum with working standard spectrum.

	
	Note: IR spectrum of the test sample should be compared with the spectrum of working standard stored in the library or should be freshly prepared for comparison.

	
	[Limit: The IR spectrum of sample should be concordant with IR spectrum of working standard of 2-Deoxy -D- glucose.]

	
	

	B
	By HPLC

	
	Instruments:

	
	HPLC

	
	Analytical Balance

	
	Procedure: Refer test No.8.0

	
	[Limit: The principal peak in the chromatogram obtained with the test solution corresponds to that in the chromatogram obtained with the reference solution in the Assay.]

	
	Method of Analysis

	
	

	4.0
	WATER CONTENT

	
	Instruments:

	
	Analytical balance 

	
	Karl Fischer Apparatus 

	
	Reagents:

	
	Karl Fischer reagent (AR/LR or Merck grade)

	
	Methanol (AR/LR grade)

	
	Procedure:

	
	Place enough Methanol about 35 to 40 ml in the titration vessel and neutralize the water content present in the methanol with Karl Fischer reagent. Use this neutralized methanol for analysis. Accurately weigh and transfer quickly about 0.2 g of the sample in to the titration vessel. Titrate to the electrometric end point.

	
	Calculation:

	
	Water =

V X FX 100

W X 1000



	
	Where,

	
	V = Volume of the Karl Fischer reagent consumed in ml.

	
	F= Karl Fischer reagent in mg/ml.

	
	W = Weight of sample taken, in g.

	
	[Limit: Not more than 1.0 %]

	
	

	
	Method of Analysis

	
	

	5.0
	SPECIFIC OPTICAL ROTATION

	
	Instruments

	
	Analytical balance 

	
	Polarimeter

	
	Solutions / Chemicals:

	
	Water

	
	Sample preparation:

	
	Weigh accurately and transfer about 1.0 gm of sample in 100 ml of clean and dry volumetric flask and add water, dissolve the sample and make up the volume with water.

	
	Procedure:

	
	Measure the Optical rotation of above sample solution with Sodium D-line (589 nm) at a temperature of 250C using methanol as blank. Calculate the Specific optical rotation and record the Optical value observed with mean of five reading.

	
	Calculation: 

	
	Specific Optical rotation =

100 x Mean of sample reading 

Length of cell x Weight of sample in g 



	
	[Limit: +44.0° to +48.0°]

	
	

	
	

	
	

	
	Method of Analysis

	
	

	6.0
	SULFATED ASH

	
	Instruments

	
	Analytical balance

	
	Muffle furnace

	
	Reagents / chemicals / solvents:

	
	Sulphuric acid

	
	Procedure:

	
	Dry the clean crucible in muffle furnace at 800° ± 25° C for 30 min, cool in a desiccator for 30 min. Weigh the crucible and note the weight as W1. Accurately weigh and transfer about 1.0 g of sample into crucible and note the weight as W2. Moisten the sample with 1 mL of sulphuric acid 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 sulphuric acid, heat gently until white fumes are no longer evolved. Ignite at 800° ± 25° C until the residue is completely incinerated. Allow the crucible to cool in a desiccator over silica gel and weigh it. Further heat the crucible at 800° ± 25° C for 30 min. Cool and weigh it. Note the weight as W3. Repeat the procedure until two successive weighing do not difference by more than 0.0005 g.

	
	Calculation:

	
	% Sulfated Ash =

(W3 – W1)

x 100

(W2 – W1)



	
	

	
	

	
	Method of Analysis

	
	

	
	Where,

	
	W1= Weight in g of the crucible.

W2= Weight in g of the crucible with sample before ignition.

	
	W3= Weight in g of the crucible with residue after ignition.

	
	[Limit: Not more than 0.2 %]

	
	

	7.0
	RELATED SUBSTANCES (BY HPLC)

	
	Instruments 

	
	Analytical balance

	
	HPLC 

	
	Solution Preparation:

	
	Mobile Phase preparation:

	
	A mixture of 12 volumes of water and 88 volumes of Acetonitrile.

	
	Diluent:Water : Acetonitrile (50:50)

	
	Test solution:

	
	Accurately weigh about 1.0 g of sample in 100 ml volumetric flask, dissolve and dilute up to the mark with diluent.

	
	Reference solution (a):

	
	Accurately weigh about 1.0 g of standard in 100 ml volumetric flask, dissolve and dilute up to the mark with diluent.

	
	Method of Analysis

	
	

	
	Reference solution (b):

	
	Dilute 1 ml of reference solution (a) in 100 ml volumetric flask ,dissolve and dilute up to the mark with diluent.

	
	Chromatographic conditions:

	
	Parameter

Standard Condition

Column

Shodex HILICpak VG-50 4E (250mm x 4.6 mm)
Flow rate

1.0 ml/ min

Injection volume

10 µL loop injector

Detector

Refractive index



	
	ORDER OF INJECTIONS

	
	Sr. No

Solution Name

No. of Injections

1.0

Blank

01

2.0

Reference solution (a)

01
3.0

Reference solution (b)

03
4.0

Test solution

01

5.0

Reference solution (b) BKT

01



	
	System suitability :

	
	1) Tailing factor is NMT 2.0 in reference solution(a).

2) Theoretical plates NLT 2000 in reference solution(a)



	
	

	
	Method of Analysis

	
	

	
	Calculation:

	
	Any Secondary peak = Area of maximum unknown peak in test solution x 1.0

                                                         Area of Reference solution (b)

	
	Sum of all secondary peak = Area of Unknown peak in test solution x 1.0

                                                          Area of Reference solution (b)

	
	Impurity

Limit

Any secondary peak
Not more than 0.5%
Sum of all secondary peak
Not more than 2.0 %


	
	

	8.0
	ASSAY (BY HPLC) ON ANHYDROUS BASIS

	
	Instruments 

	
	Analytical balance

	
	HPLC 

	
	Solution Preparation:

	
	Mobile Phase preparation:

	
	A mixture of 12 volumes of water and 88 volumes of Acetonitrile.

	
	Diluent:Water : Acetonitrile (50:50)

	
	Test solution:

	
	Accurately weigh about 0.2 g of sample in 100 ml volumetric flask, dissolve and dilute up to the mark with diluent.

	
	Method of Analysis

	
	

	
	Reference solution :

	
	Accurately weigh about 0.2 g of standard in 100 ml volumetric flask, dissolve and dilute up to the mark with diluent.

	
	Chromatographic conditions:

	
	Parameter

Standard Condition

Column

Shodex HILICpak VG-50 4E (250mm x 4.6 mm)
Flow rate

1.0 ml/ min

Injection volume

10 µL loop injector

Detector

Refractive index



	
	Procedure: 

	
	ORDER OF INJECTIONS

	
	Sr. No

Solution Name

No. of Injections

1.0

Blank

01

2.0

Reference solution

05

3.0

Test solution

02

4.0

Reference solution BKT

01



	
	% RSD for replicate injections should be more than 2.0% in Reference solution.

	
	

	
	

	
	

	
	

	
	Method of Analysis

	
	

	
	Calculation:

	
	Assay = Area of test solution x weight of standard x P x 100

             Area of standard solution x weight of sample x (100-M/C)

	
	[Limit: NLT 97.0% and NMT 103.0%]

	
	

	9.0
	RESIDUAL SOLVENTS

	
	Instruments

	
	Analytical balance

	
	GC with FID

	
	Chemicals/ Solvents/Solutions: 

	
	Methanol (AR/HPLC/GC Grade)

	
	Toluene (AR/HPLC/GC Grade)

	
	Iso Propyl Alcohol (AR/HPLC/GC Grade)

	
	DMSO (AR/HPLC/GC Grade)

	
	Acetone (AR/HPLC/GC Grade)

	
	Chromatographic conditions:

	
	Parameter

Standard condition

Column


DB-624 (30 m x 0.53 mm), 3.0 µm or equivalent

Detector

FID



	
	

	
	Method of Analysis

	
	

	
	Parameter
Standard condition
Carrier gas

Nitrogen

Spit Ratio
1:20
Column flow
2.02 ml/min
Temperature programming:
Initial Temp.
42°C
Initial hold time
5 min.
Rate of Temp. 
20°C/min.
Final Temp. 
200°C
Final hold time 
5.0 min.
Detector Temp
240°C
Stop time
18 min.
Head space condition:
Oven Temperature 
85.0°C
Sample Line Temp.
100.0°C
Transfer Line Temp.
140.0°C
Shaking Lavel
3
Multi Injection Count
1
Pressuring Gas Pressure
50.0Kpa
Equilibrating time
30.00 min
Pressurizing Time

2.00 min

Pressure Equilib Time
0.10 min

Load Time
0.50 min

Load Equilib time
0.10 min

Injection Time

1.0 min

Needle Flush time

8.0 min

GC cycle time

40.00 min



	
	

	
	Method of Analysis

	
	

	
	Test solution preparation:

	
	Accurately weigh and transfer about 500 mg of sample in 5 ml of Dimethyl sulpoxide in a 20 ml headspace vial.

	
	Reference stock solution:

	
	Accurately weigh and transfer about 89.0 mg of toluene in 100 ml volumetric flask , dissolve and dilute up to the mark with Dimethyl sulphoxide.

	
	Reference solution:

	
	Accurately weigh and transfer about 50 mg of isopropyl alcohol ,50 mg of Acetone and 30 mg of methanol in 100 ml volumetric flask, add 10 ml of reference stock solution and dissolve and dilute up to the mark with Dimethyl sulphoxide.Take 5 ml in a 20 ml head space vial.

	
	Procedure:

	
	Blank, Reference solution and test solution and run the chromatogram. 

	
	System suitability:

	
	% RSD of the average area obtained for Isopropyl alcohol ,Methanol ,Acetone and Toluene for the standard solution should not be more than 15 %.

	
	Calculation:

	
	Toluene =  Area of Test sample x 89 x 10 x 5 x 106

                     Area of Standard x 100 x 100 x 500

	
	

	
	

	
	

	
	Method of Analysis

	
	

	
	Methanol = Area of Test sample x 30 x 5 x 106

                     Area of Standard x 100 x 500

	
	

	
	Iso propyl alcohol = Area of Test sample x 50 x 5 x 106

                                    Area of Standard x 100 x 500

	
	

	
	Acetone = Area of Test sample x 50 x 5 x 106

                   Area of Standard x 100 x 500

	
	

	
	Limit

Toluene

NMT 890 ppm

Methanol
NMT 3000 ppm
Iso Propyl Alcohol

NMT 5000 ppm

Acetone
NMT 5000 ppm
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	i
	Finished Product specification 2-Deoxy-D-Glucose IH is Prepared with reference change control No: CCP/21/144.
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