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	What are Good Chromatographic Practices:


Good Chromatographic Practices (GCP) in Quality Control (QC) analysis are essential for ensuring accuracy, reliability, compliance, and data integrity in pharmaceutical laboratories. They are practical measures aligned with Good Laboratory Practices (GLP), Good Documentation Practices (GDP), and regulatory expectations (like USFDA, EMA, WHO, and CDSCO).


Good Chromatographic Practices (GCP) are extremely important in QC analysis because chromatography is one of the most critical tools in pharmaceutical testing (assay, impurities, dissolution, stability studies, cleaning validation, etc.).


🧪 1. Accuracy & Reliability

✔ Prevents errors in assay, impurities, stability, and cleaning validation.
✔ Ensures consistent, reproducible, and scientifically sound results.

📜 2. Regulatory Compliance

✔ Meets requirements of FDA, EMA, CDSCO, WHO, MHRA.
✔ Aligns with Pharmacopeia’s (USP, EP, IP, JP) and ICH guidelines.
✔   Avoids observations, data rejection, and warning letters.

🔒 3. Data Integrity (ALCOA+)

✔    Attributable, Legible, Contemporaneous, Original, Accurate.
✔     + Complete, Consistent, Enduring, Available.
✔    Prevents trial injections, data overwriting, and unjustified reintegration.

💊 4. Patient Safety

✔ Guarantees medicine quality, purity, and safety.
✔ Avoids risk of harmful or substandard products reaching patients.

⚡ 5. Laboratory Efficiency

✔  Reduces repeat analysis and investigations.
✔  Saves time, cost, and resources.
✔ Improves productivity and trust in results.

🔍 6. Traceability & Review

✔     Clear documentation for audits and regulatory inspections.
✔      Facilitates troubleshooting and Out of Specification (OOS0/Out of Trend (OOT) investigations.

👩‍🔬 7. Professional Credibility

✔ Demonstrates analyst’s integrity and competence.
✔ Builds confidence with regulators, auditors, and internal teams.
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	Column :

	
	

	
	
	
	

	
	A tube which contains the stationary phase. The stationary phase differentially interacts with the sample’s constituent compounds as they are carried along in the mobile phase.

	
	

	
	
	
	

	
	Tailing Factor / Asymmetry :

	
	

	
	
	
	

	
	The factor describing the shape of a chromatographic peak. The symmetry factor is the ratio between the peak apex and the back side of the chromatographic curve to the distance peak apex and the front side of the chromatographic curve.

	
	

	
	
	
	

	
	Capacity Factor :

	
	

	
	
	
	

	
	Capacity factor k’ is a mass distribution ratio often used to describe the migration   rate of an analyte in a column.

	
	

	
	
	
	

	
	Column Efficiency :

	
	

	
	
	
	

	
	The column efficiency is a measure of the band spreading of a peak. The smaller the band spread, the higher the number of column efficiency, which indicates the good column and system performance. Column efficiency is also called as theoretical plate count.

	
	

	
	
	
	

	
	Retention Time :

	
	

	
	
	
	

	
	It is the time between injection and the appearance of the peak maximum.

	
	

	
	
	
	

	
	Relative Retention Time :

	
	

	
	
	
	

	
	It is a measure of the difference of affinities of two compounds for the stationary phase; it is used in quality control, for reproducibility and method validation calculations.

	
	

	
	
	
	

	
	Normal Phase Chromatography :

	
	

	
	
	
	

	
	Chromatography on Silica gel, Aluminium oxide and polar chemically bound Silica Gel with non-polar organic solvents as eluents i.e. stationary phase is polar than mobile phase.

	
	

	
	
	
	

	
	Reverse Phase Chromatography :

	
	

	
	
	
	

	
	Chromatography on lipophilic stationary phase i.e. mobile phase is significantly more polar than the stationary phase.      

	
	

	
	
	
	

	
	Void Volume :

	
	

	
	
	
	

	
	Volume of mobile phase required to elute an un-retained component.
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	Baseline :

	
	

	
	
	
	

	
	The portion of the chromatogram recording the detector response when only the mobile phase emerges from column.
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	Baseline Noise :

	
	

	
	
	
	

	
	Interference to the detector, keeping the baseline from being perfectly flat.

	
	

	
	
	
	

	
	Back Pressure :

	

	
	
	

	
	The pressure above gravity at the head of the column, expressed in psi, bar, Kg/cm2 etc.

	

	
	
	

	
	Resolution :

	

	
	
	

	
	Resolution is a measure of the separation between two peaks. This resolution helps to evaluate the separation capacity of column.

	

	
	
	

	
	System Suitability:

	

	
	
	

	
	System suitability is series of tests performed to check the system performance during the analysis i.e. from the start to end. System Suitability is a set of tests performed before and/or during sample analysis to ensure that the chromatographic system (HPLC/GC/UPLC, etc.) is performing properly and is capable of producing reliable, accurate, and reproducible data.

It is essentially a “health check” for the chromatographic system.


Why it is Important

Ensures instrument, column, reagents, and analyst technique are working as expected.

Prevents invalid data and rework.

Required by pharmacopeia’s (USP, EP, IP, JP, WHO) and regulatory agencies (FDA, EMA).

Confirms that accuracy, precision, resolution, and reproducibility of the system are acceptable before analysing test samples.


	

	
	

	
	Blank :


	
	

	
	The solvent in which sample or standard solution is prepared.


	
	

	
	Isocratic Run :


	
	

	
	The mobile phase composition remains same throughout the run.



	
	
	
	


	
	Gradient Run :


	
	

	
	The composition of the mobile phase is varied over the run time.



	
	

	
	Late Elution :


	
	

	
	The peaks that comes off the column after the normal run time is called late eluting peak.


	
	

	
	Carry Over :


	
	

	
	Elution of the same compound / analyte in the subsequent injection.



	
	

	1.0

	PROCEDURE :

	

	
	
	

	1.1

	The analyst performing the chromatographic analysis should be trained for the task to be performed.

	

	
	
	

	1.2

	Ensure that the Chromatographic Instrument and its surrounding are clean and free from dust and spillage. If not, clean with a soft cloth.

	

	
	
	

	1.3

	Update the instrument status board and make the necessary usage log entries for the instrument, column etc.

	

	
	
	

	1.4

	Upon completion of previous analysis, ensure that solutions, Mobile phase bottles, Reagents/Chemicals and sample vials of the previous analysis are removed from instruments. 

	

	
	
	

	1.5

	Ensure that the HPLC instrument, Computer, and printer are connected to a stabilized uninterrupted power supply.

	

	
	
	

	1.6

	Ensure the Calibration validity period of Instrument.

	

	
	
	

	1.7

	Ensure that the desired column shall be selected for analysis as per specification and fixed to the chromatograph. The column requires proper usage, cleaning and care to meet system suitability parameters as per acceptance criteria and for long run usage.

	

	
	
	

	1.8

	Ensure that injecting solutions are clear or filter through 0.45 µ filter or as stated in individual test procedure.

	

	
	
	

	1.9

	Plan the analysis based on the priority of release.

	

	
	
	

	1.10

	The analyst should read the specification and check for any specific instructions regarding sample preparation e.g. inject immediately, protect from light etc.

	

	
	
	

	1.11

	Column Flushing and Column Storage :

	

	
	
	

	1.11.1

	After completion of analysis : Wash reverse phase column with filtered 5 % Methanol (in water) with flow rate 1.0 mL/min for minimum 30 min followed by filtered HPLC grade Methanol with flow rate 1.0 mL/min for minimum 30 min. Store reverse phase column in methanol with the end plugs firmly in place.

	

	
	
	

	1.11.2

	Wash normal phase column with filtered HPLC grade Isopropyl Alcohol with flow rate 1.0 mL/min for minimum 30 minutes. Store normal phase column in Isopropyl Alcohol with the end plugs firmly in place. If back pressure is more wash with less flow rate for more time.

	

	
	
	

	1.11.3

	Wash Cyano column with 50/50 mixture of Methanol or Acetonitrile and Water with flow rate 1.0 ml/min for minimum 30 minutes. Store Cyano column in Acetonitrile or Methanol with the end plugs firmly in place.  If back pressure is more, wash the column with less flow rate for more time.

	

	
	
	

	1.11.4

	On every Monday or following weekly off day flush the system with purified water. 

	

	
	
	

	1.11.5

	Fix union to the HPLC Instrument and immerse all tubing in Purified water. Adjust flow about 5.0 ml / min and start washing for about 5 minutes form respective ports.

	

	
	
	

	1.11.6

	The Validity for use of Purified Water is for 48 hours. If any turbidity found in Purified water before validity, discard the same and replace with fresh Purified Water.

	

	
	
	

	1.12

	Mobile phase :

	

	
	
	

	1.12.1

	Prepare the suitable quantity of mobile phase as desired in individual standard test procedure and for saturation of column.   

	

	
	
	

	1.12.2  

	Unless otherwise specified under individual test procedures filter the mobile phase with a 0.45 µ or finer porosity membrane filter of suitable type and degas the mobile phase by sonication.

	

	
	
	

	1.12.3  

	Unless otherwise specified, Mobile phase shall be stored at ambient temperature in well-closed glass containers /Bottles with proper label.

	

	
	
	

	1.12.4

	Unless otherwise specified, Mobile phase shall be used within 48 hours from the date of preparation. Stored mobile phase shall be checked for any haziness, foreign particle or precipitation before use. If haziness or precipitation is observed then discard the mobile phase.      

	

	
	
	

	1.12.5 

	A Label shall be affixed to the bottle of the mobile
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